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Publisher’s  letter

electricalindiamagazine 

electricalindia

ElectricalIndia
Publisher & Editor-In-Chief

I feel extremely honoured and privileged to write this letter at 
such a remarkable moment in time for India’s oldest and most 
reputed magazine on electrical and power sector, Electrical 
India.

Started in 1961, the magazine is celebrating its 59th year of 
publication! This journey would not have been possible without 
you and your unwavering support. Therefore, on this occasion, I 
take this opportunity in thanking you for your continued 
feedback, support and patronage.

Based on the theme POWER 2020, this landmark issue covers 
almost all facets of power and electrical industry featuring detail 
insights on what’s on the cards for India’s power sector in 2020. 

We thank all contributors who have helped us celebrate this 59th 
Annual issue by putting their thoughts to print and hope you’ll  
enjoy reading the in-depth analysis straight from the horse’s 
mouth.

Further, Electrical India will enter into its glorious 60th year of 
publication in January 2020. Coincidently, January 2020 will also 
witness the country’s biennial extravaganza on electrical and 
power sector – ELECRAMA 2020 between 18th and 22nd 
January, 2020 in Delhi NCR. To commemorate these occasions, 
we will come out with a special issue in January that will be the 
‘ready reckoner’ on the Indian electrical equipment industry. We 
would invite your participation in this issue.

We also look forward to see you at ELECRAMA at our booth - 
Hall 10, B13. Till then, happy reading.
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Editor’s 
letter

Group Editor

The power sector is of strategic importance to a country’s overall socio-economic development. 
Driven by increased investments in infrastructure and industrial production, the power sector 
in India has witnessed remarkable growth over the last couple of decades. And as India on its 

quest to become a global superpower, the power sector will play a critical role.

However, of late, the sector is facing challenges on multiple fronts. Though the demand for power is 
seeing a steady growth from households riding on improved demand from newly connected homes, demand 
from industries is slowing down due to tapering industrial activities.

According to the latest data available with the Central Electricity Authority (CEA), India’s power demand 
fell 13.2 per cent in October from a year ago led by a sharp reduction in offtake from the industralised states 
like Gujarat and Maharashtra.

Despite implementing several schemes to improve the financial health of DISCOMs, the losses of 
DISCOMs stood at Rs 28,369 crore in FY19, up 89 per cent year-on-year. Also, a steep rise in state 
DISCOMs’ total outstanding dues to power generation companies is making the entire value chain 
economically unsustainable.

Add to its worse, as per a report published by The Energy and Resources Institute (TERI), 
around Rs 1 lakh crore of loans to the thermal power sector have gone bad, equating to a 

whopping 18 per cent of total outstanding loans to the power sector or 0.6 per cent of GDP.

While all these challenges signal deepening industry owes, there are a few silver-
linings too. Experts believe that the reforms undertaken by the government in the 

power sector will start delivering results in 2020.

It is a proven fact that any slowdown is a part of the business cycle 
having its peaks and troughs. In near future, as we see a pick-up 

in the industrial and infrastructure related activities, the 
demand for power will certainly upsurge. Thus, 

there are better days ahead.   n

electricalindiamagazine   |           electricalindia    |           ElectricalIndia
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In a decision to give a boost to electric 
vehicles in country, the Power Minister 
R K Singh has approved amendments 
in electric vehicle charging guidelines 
and specifications. These revised 
guidelines and specifications for 
charging infrastructure shall supersede 
the earlier guidelines and standards 
issued by the Ministry of Power 
December 2018.

R K Singh said that revised 
guidelines are more consumer 
friendly as they incorporate a number 
of suggestions received from various 
stakeholders. “We have tried to address 
the concerns of EV owners in new 
guidelines,” he said and expressed hope 
that revised guidelines will encourage 
faster adoption of EVs in India.

In order to address the range 
of issues of the electric vehicle 
owners, a phase-wise installation of 
an appropriate network of charging 
infrastructure throughout the country 
has been envisaged in the guidelines 
ensuring that at least one charging 

station should be available in a grid 
of 3 Km X 3 Km in the cities and one 
charging station at every 25 km on both 
sides of highways and roads. It has been 
envisaged that in the first phase (i.e. 1-3 
years) all mega cities with population of 
four million plus as per census 2011, 
all existing expressways connected 
to these mega cities and important 
highways connected with each of 
these mega cities may be taken up for 
coverage, while in the second phase 
(3-5 years) big cities like state capitals, 
UT headquarters may be covered for 
distributed and demonstrative effect. 
Further, important highways connected 
with each of these mega cities may also 
be taken up for coverage. 

Siemens signed a Memorandum of 
Understanding with NTPC to identify, 
evaluate and set up reference use 
cases of hydrogen sector-coupling for 
various upstream and downstream 
applications. The collaboration is aimed 
at developing innovative technologies, 
solutions and techniques to reduce the 
dependence on hydrocarbons in India.

Siemens signed a separate MoU 
with TERI for collaboration on 
technologies to support the energy 
transition in India including sector-
coupling. Among the objectives of 
the MoU with TERI is realising the 
research and technology development 

projects to enable energy transitions 
across the electricity, transport and 
industrial sectors. 

“One of the most important 
challenges today is the decarbonization 
of the global ecosystem. We take great 
pride in collaborating with NTPC and 
TERI as we believe technology will be 
a key contributor towards creating a 
carbon neutral society in India. This is 
also a huge step towards the sustainable 
development of existing and future 
power systems enabling efficiency, 
flexibility and sustainability,” said Sunil 
Mathur, Managing Director and Chief 
Executive Officer, Siemens. 

R K Singh approves amendments in EV charging

Siemens signs MoUs on decarbonisation

Ingeteam reaches 1GW 
in the first year of its 
Indian wind facility
Ingeteam  has reached 1 GW of 

production output within the first 
year of operations at its production 
facility in India. The company, 
which recently expanded this new 
facility, continues to implement its 
plans in Indian wind energy sector.

Ingeteam established its new 
cutting-edge Indian facility in 
autumn last year in the vicinity of 
Chennai to satisfy the demand for 
wind power converters and control 
cabinets from both local and 
international OEMs. In response 
to positive trends in both the 
domestic and global markets, the 
3,500 m² production facility has 
recently been expanded by 40 per 
cent to reach 4,900 m². Similarly, 
Ingeteam has tripled the staff 
head count to reach 82 employees, 
and introduced three additional 
products to its local production 
range in the past year.

“Agility is at the core of 
Ingeteam’s production strategy. 
Our Chennai wind facility has 
been built on a modular design, 
which allows us to rapidly ramp 
production up or down according 
to ever-changing market 
conditions. This flexibility plays 
a big role in ensuring that our 
production centre remains both 
highly efficient and cost-effective”, 
commented Josep García, Plant 
Director of Ingeteam Chennai.

In 2018, Ingeteam’s technology 
was deployed on 15 per cent of the 
newly added wind capacity in India 
and will reach 1GW of production 
output by this month. 
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With capacity addition of Unit 
-1 of 660 MW of Stage-II of Tanda 
Super Thermal Power Station in 
Uttar Pradesh and Unit -1 of 660 
MW of Khargone Super Thermal 
Power Station in Madhya Pradesh, 
the total installed capacity of NTPC 
and NTPC group has become 48645 
MW and 57106 MW respectively.

Khargone Super Thermal Power 
Station is the India’s first ultra-
supercritical plant that operates at 
an efficiency of 41.5 per cent, the 
high efficiency will result in less 
coal consumption for generating 
same amount of electricity resulting 
in reduction of 3.3% Carbon dioxide 
emissions.

NTPC currently operates 54 
power stations (23 coal, 7 combined 
cycle gas/liquid fuel, 2 hydro, 1 wind 
and 11 solar projects) and has 10 
coal and 1 gas station, owned by 
Joint ventures or subsidiaries taking 
the capacity to 57,106 MW.

NTPC aims to achieve total 
installed capacity of 130 GW  
by 2032 .

Bharat Heavy Electricals Limited 
(BHEL) has won an order for 
Renovation, Modernisation and 
Uprating (RM&U) of Chilla Hydro 
Electric Plant (HEP). Valued at over 
Rs 200 crore, BHEL has bagged the 
prestigious order from Uttarakhand 
Jal Vidyut Nigam Limited (UJVNL) 
for RM&U of the 4x36 MW Chilla 
HEP. Located in Pauri Garhwal 
district of Uttarakhand, the plant 
comprises four units of 36 MW each, 
which will be uprated to 39 MW 
each. The units at Chilla HEP have 
been in operation for more than 35 
years and the RM&U of these units 
will result in upgradation of output 
capacity, additional generation and 
efficiency improvement.

 In the present scenario of resource 
constraints in power sector, RM&U 
of existing hydroelectric projects is 

considered to be the best option, 
as it is cost effective and requires 
much lesser time than setting up 
of greenfield hydro power projects. 
BHEL’s scope of work in the order 
envisages design, engineering, 
manufacturing, supply, dismantling, 
erection, testing and commissioning 
of turbines, generators, governors, 
controls and instrumentation, 
protection and balance of plant (BoP). 
Major equipment for the contract 
will be manufactured and supplied 
by BHEL’s plants at Bhopal, Jhansi, 
Rudrapur and Bengaluru. The 
installation activities on-site will be 
carried out by the company’s Northern 
Region division, Noida. BHEL also 
recently secured an order from Kerala 
State Electricity Board for R&M and 
uprating of Kuttiyadi HEP from 3x25 
MW to 3x27.5 MW.  .

Installed capacity of NTPC stands at 57,106 MW 
with two units at Tanda & Khargone

BHEL wins order for RM&U of Chilla HEP

Conference on 
Clean and Green 

Technologies: Urjavaran
Energy and environment are 

closely linked with certain sectors of 
technology, and have major impact on 
all life forms, particularly arising out 
of climate change. A unique series 
of conferences called URJAVARAN, 
hosted by ISHRAE (Indian Society 
of Heating, Refrigerating and Air 
Conditioning Engineers), addresses 
the concerns related to these global 
issues, with special emphasis on 
energy conservation and enhanced 
energy efficiency. 

The theme for URJAVARAN 
2019 is ‘Energy, Sustainability 
Roadmap for Healthcare and 
Hospitality’, and is scheduled to take 
place in 28 Indian cities and 4 
overseas locations. 

A panel of experts at these 
conferences share their knowledge 
and ideas on the air conditioning 
industry focused on energy and 
sustainability, followed by a lively 
interaction with a well-informed 
audience. URJAVARAN generates 
awareness and synergy between 
industries and helps create an 
efficient plan of action for a total 
clean and green future in these 
sectors.

Vikram Murthy, President, 
ISHRAE, said, “We live in a time 
and age where the impact of energy 
has become significantly more 
aggressive. So, it is important for 
conferences like URJAVARAN to 
help initiate a multi-stakeholder 
dialogue across industries in order 
to create and discuss innovative 
solutions to the energy need of 
humans.” .

16-20] National News.indd   18 15-Nov-19   10:53:06 AM



Untitled-1   24 19-Nov-19   10:55:14 AM



20

National News

Electrical India  | November 2019

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

Atomenergomash, machine 
building division of Russia’s Rosatom 
State Atomic Energy Corporation 
continues manufacturing of heat 
exchange equipment for Unit 4 of the 
Kudankulam Nuclear Power Plant in 
India. Second steam generator has 
been shipped to the construction site 
in Tamil Nadu.

The equipment will reach India 
using multi-modal transport. From 
Volgodonsk by road and water transport 
to Saint-Petersburg port, then by 
water transport through Baltic and 
Mediterranean seas, Suez Canal, Red 
Sea and the Indian Ocean. The length 
of the route is 21,000 kilometers with 
complex logistics.

In the nuclear power plant heat 
is removed from the reactor core by 

coolant, which passes through the core. 
This thermal energy is used to produce 
water steam in the steam generator. 
Steam’s mechanical energy is supplied 
to the turbine generator where it goes 
into electricity.

The diameter of steam generators 
is over 4 m, length 15 m, and weight 
340 tonnes. The set of equipment for 
one power unit of a nuclear power 
plant of this type includes four steam 
generators. .

The 8th meeting of the Indo – 
German Energy Forum concluded on 
1stNovember in New Delhi. The Forum 
was co-chaired by Sanjiv Nandan Sahai, 
Power Secretary from the Indian side 
and Christian Hirte, Secretary of State, 
Federal Ministry of Economic Affairs 
and Energy, Germany.

The Forum took note of the ongoing 
cooperation under the following four 
sub-groups:

Sub Group-I: Flexibilisation in 
Thermal Power Plants.

Sub Group-II: Renewable Energies
Sub Group-III: Demand side energy 

efficiency and low carbon growth 
strategies

Sub Group-IV: Green Energy 
Corridors

The Forum also finalised the 
roadmap for future collaboration 
between the two countries which, 
inter-alia, include Flexibilisation of 
existing coal fired power plants, 
promoting niche markets for 
solar energy, promotion of energy 
efficiency in buildings through 
ECBC, building materials and credit 
lines for financing corresponding 
measures and RE evacuation 
through state-of-the-art intra-state 
and inter-state transmission grid 
infrastructure.

Ministry of Power and Ministry 
of New & Renewable Energy signed 
8 implementation agreements 
or MoUs with the German 
counterparts. .

Russia shipped second steam generator for Unit 4 of 
Kudankulam Nuclear Power Plant in India

Indo German Energy Forum (IGEF) discusses 
areas for cooperation in energy sector

R K Vishnoi takes over 
as Director (Technical) 

of THDC India
R K Vishnoi assumed charge 

as Director (Technical) of THDC 
India. Vishnoi is a graduate in Civil 
Engineering from BITS Pilani 
and has around 33 years of vast 
experience in design, engineering 
and construction of hydro project 
structures. He joined THDC in year 
1989 at the level of engineer and 
worked in different capacities to rise 
to the current position of Director 
(Technical). He has also undergone 
Advance Management Programme 
in Leading Strategic Change from 
ASCII Hyderbad in association with 
SDA Bacconi School of Management, 
Italy and professional upgradation 
programme in design and 
construction of hydraulic structure 
and hydropower constructions from 
state University of Moscow.

Some of his major contributions 
are design and construction of Tehri 
spillways, concept to commissioning 
of Koteshwar project, handling of 
various technical challenges of 
engineering design and construction 
of unique 1000 MW Tehri Pumped 
Storage Plant. Under his leadership, 
Geotechnical Baseline Report was 
also incorporated for the first time 
in India in the recently awarded 
contract agreement of Vishnugad 
Pipalkoti Project. He has also 
undertaken several consultancy 
assignments on behalf of THDC 
including that of preparation of DPR 
of 2,585 MW Sankosh Hydro Project 
in Bhutan, stabilisation of Mata 
Vaishnodevi slopes, Varunavat parvat 
Uttarkashi treatment, Uttarakhand 
Govt landslides projects. .
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Legrand India inaugurated its state-
of-the-art experience centre Innoval 
in Chandigarh recently. Innoval 
will host its India group company 
products – Legrand, Numeric and 
Valrack. Globally, Innovals are present 
at France, Greece, Chile, Brazil, 
Colombia, Dubai, and made its first-
time entry in the Asia Pacific region 
with its launch in Mumbai, India 
followed by its successful launches 
in Ahmedabad, Lucknow, Dehradun, 
Coimbatore, Kochi and its first voice 
controlled experiential centre in 
Bangalore. The company is now all set 
to amaze the Chandigarh market with 
its experiential centre launch recently. 

The name Innoval is a reflection of 
Legrand’s brand value of developing 
ranges of innovative products). 

Tony Berland, CEO & Managing 
Director, Legrand India said, ‘” With 
the launch in Chandigarh, we plan 

to reach out to our customers and 
business partners in Chandigarh city. 
Customers are evolving and becoming 
more involved towards the product they 
are buying. Innoval allows Legrand to 
be more than just a supplier, rather 
to act as a genuine partner, creating 
close ties with the electrical and digital 
trade.” Sameer Saxena, Director- 
Marketing, Legrand India, said, “The 
idea behind Innoval was to break this 
down for the customer, by curating 
the products within a framework of an 
experiential and interactive narrative 
that is simpler to comprehend.”  

Legrand India inaugurates its state-of-
the-art experience centre in Chandigarh 

L&T operationalises 
India’s first ultra-

supercritical power 
project unit

The power business of Larsen 
& Toubro (L&T) has successfully 
operationalised two thermal power 
units of 660 MW each at NTPC’s 
Khargone Super Thermal Power 
project in Madhya Pradesh and Tanda 
Thermal Power Station in Uttar 
Pradesh. This has enabled NTPC to 
add 1320 MW capacity to the national 
grid and has also demonstrated L&T’s 
capabilities in executing complex 
power projects in the country.

The 660 MW Khargone unit is 
the country’s first ultra-supercritical 
unit set up on complete engineering, 
procurement and construction 
(EPC) basis. The 660 MW Tanda 
unit is equipped with supercritical 
boiler manufactured by L&T-
MHPS Boilers. The Khargone and 
Tanda projects are each of 2x660 
MW capacity. S N Subrahmanyan, 
CEO & Managing Director - L&T, 
said, “Successful completion of full 
load trial run of India’s first ultra-
supercritical power plant unit 
showcases our robust capabilities in 
engineering, manufacturing, project 
management and construction.”

Shailendra Roy, CEO & 
Managing Director - L&T Power & 
Whole-time Director - L&T, said, 
“Of late, NTPC and other state 
utilities are preferring the EPC 
route for execution of big power 
projects as the projects set up 
earlier on multiple split packages 
have seen enormous delays due 
to complexities in coordination, 
interface issues, absence of single 
point responsibility, etc. ” 

KEC International has secured 
new orders of Rs 1,806 crore across 
its various businesses. 

Railways: The Railway business 
has secured orders of Rs 1,303 crore 
in India including orders for overhead 
electrification of railway lines and 
associated civil works and construction 
of road over bridges (ROBs), roadbeds, 
major and minor bridges.

Transmission & Distribution: 
T&D business and SAE Towers have 
secured orders of Rs 283 crore for 
T&D projects in India, East Asia 
Pacific and the Americas. 

Civil: The civil business has 

secured orders of Rs 63 crore for civil 
and construction works in India. 

Cables: The cables business has 
secured orders of Rs.157 crore for 
various types of cables or cabling 
projects. 

Vimal Kejriwal, MD & CEO, KEC 
International, commented, “We are 
delighted with the new orders secured 
across our business verticals, especially, 
in Railways, which continues to 
expand its portfolio. The Railway 
business continues to remain on a high 
growth trajectory. These large order 
wins further consolidate our leadership 
position in this sector. 

KEC International wins new 
orders of Rs 1,806 cr
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Tata Motors announced that it 
would debut in the personal electric 
vehicle segment in the last quarter 
of FY19-20 with the Nexon EV 
powered by the recently introduced 
Ziptron technology. Gearing up for 
the launch, Tata Motors has signed 
up power couple Milind Soman and 
Ankita Konwar to experience the all-
new Ziptron Technology as they drive 
around different terrains of India and 
share their experience with near-
production ready, Nexon EV. 

According to Shailesh Chandra, 
President - Electric Mobility Business 
& Corporate Strategy, Tata Motors, 
said, “We are proud to announce 
that Nexon EV will be available for 
personal buyers in India from Q4 
(Jan-Mar) FY19-20. Powered by the 
cutting-edge Ziptron technology, 
Nexon EV promises to address the 

barriers that exist in the EV market 
today and will deliver a thrilling 
on-road performance, ensuring zero 
emission. We are also excited to have 
the famous celebrity couple – Milind 
Soman and Ankita Konwar on board 
to share their experience with the EV 
enthusiasts. ” 

Nexon EV will be an aspirational 
SUV for customers looking for 
a thrilling and connected drive 
experience. This EV will target a range 
of about 300 km to address range 
anxiety.  

Tata Nexon EV to debut in FY19-20 Q4

Shell Lubricants has launched its 
Customer Experience Centre (CEC) 
– a one-stop location to showcase 
the company’s technology for its 
customers in an experiential format 
– at the Shell Technology Centre 
Bangalore (STCB) on 16th October.

Underscoring Shell’s commitment 
to its customers and partners, the 
CEC has been built on the three 
pillars of the company’s technology 
leadership - innovation, partnership 
and application. The CEC takes visitors 
on a journey to experience Shell’s 
values, people, breakthrough products, 
customers and OEMs partnership and 
seamless customer services. Visitors 
can learn about the company’s rich 

legacy of technology and innovation 
via a dedicated virtual reality zone, 
through touchscreen content, and 
other multimedia formats. 

Praveen Nagpal, CTO, Shell 
Lubricants India, said, “At Shell, our 
aim has been to deliver world-class 
products that meet and exceed our 
customer’s needs. The launch of 
the CEC will highlight milestones 
along our journey of leadership in 
breakthrough technology in India, 
our commitment to deliver customers 
with best-in-class experience, and 
how our combination of technology, 
services, and products has led us to 
emerge as a technology partner of 
choice.”  

Shell Lubricants’ Customer Experience 
Centre brings to life its technology

Cummins India 
Results for 
Q2 2019-20

The Board of Directors of 
Cummins India took on record 
the unaudited financial results for 
the quarter and half year ended 
September 30, 2019. Net sales 
of the company for the quarter 
ended September 30, 2019, at Rs 
1,285 crore, declined 11 per cent 
as compared to Rs 1,452 crore 
recorded in the same quarter last 
year and 2 per cent compared to 
Rs 1,316 crore recorded in the 
preceding quarter. Net sales for 
the half-year ended September 30, 
2019, at Rs 2,601 crore declined 5 
per cent over the same period last 
year’s sales of Rs 2,748 crore.

Domestic sales in the current 
quarter at Rs 947 Cr declined 6 per 
cent over the same quarter last year 
and 4 per cent compared to the last 
quarter. Domestic sales for the half-
year ended September 30, 2019, at 
Rs 1,937 crore grew 4 per cent over 
the same period last year. 

Ashwath Ram, Managing 
Director, Cummins India Limited, 
said, “The current sluggishness in 
the Indian economy arises from 
several factors. These factors 
have all resulted in a reduction in 
demand across our key segments 
in the domestic business. In 
our estimation, this is likely to 
play out further for some time. 
The government has already 
undertaken actions to boost the 
economy, including allocating 
incremental funds to the execution 
of infrastructure projects, easing 
out liquidity and a reduction in the 
corporate tax rate.” 
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HPL Electric & Power has 
strengthened its presence in North 
India by associating with Haryana 
Steelers as their official LED partner. To 
celebrate this partnership HPL recently 
organized a meet and greet session 
with the Haryana Steelers players 
with the top distributors and dealers. 
The event witnessed the presence of 
team captain Dharmaraj Cheralathan 
along with team coach Rakesh Kumar, 
Raider Vikas Kandola and Naveen, and 
was held at Panchkula.

Gautam Seth, Joint Managing 
Director, HPL Electric & Poweralong 
with top distributors and dealers had 
a memorable time taking photographs 
and autographs of the players. The 
players and the coach of Haryana 
Steelers also had an interactive 

session with audience and later on 
cake ceremony was performed to 
celebrate the occasion. 

Seth said, “Being the official LED 
Lighting partner will help in strengthen 
our visibility and popularise our 
brand with the potential and existing 
consumers especially, in tier-II & tier-
III cities. Through this association 
with Kabaddi League, HPL intends to 
enhance its brand outreach in these 
markets.” 

HPL Electric associates with Haryana 
Steelers as official LED partner

Polycab India announced its 
consolidated results for the second 
quarter and half year ended 
September 30 2019. Commenting 
on the financial performance, Inder 
Jaisinghani, Chairman and Managing 
Director, Polycab India said, “We have 
delivered another quarter and a half 
year of robust growth. Our profitability 
has more than doubled during the 
quarter and our customer-centric 
focus and robust distribution network 
have ensured that we maintain our 
growth momentum. Going forward, 
we remain committed to delivering 
consistent and profitable growth”

Highlights on consolidated 
performance for the quarter ended 
September 30 2019

Revenue grew 24 per cent y-o-y 
to Rs. 22,419 mn driven by strong 
growth across segments

The wires and cables business grew 
by 20 per cent to Rs. 18,811 mn in 
Q2FY20 from Rs. 15,656 mn in Q2FY19

The FMEG business grew 42 per 
cent to Rs. 1,956 mn in Q2FY20 from 
Rs. 1,381 mn in Q2FY2019

PBT grew by 66 per cent to Rs. 
2,303 mn in Q2FY20 from Rs. 1,386 
mn in Q2FY19

PAT grew by 117 per cent to Rs. 
1,938 mn from Rs. 895 mn in Q2FY19

PAT margin at 8.6 per cent in 
Q2FY20, was up by c. 370bps y-o-y

ROCE at 26.3 per cent and ROE at 
22 per cent for Q2FY20, up 222 bps and 
778 bps respectively from Q2FY19. 

Polycab India announces results for Second 
Quarter and Half-Year end

Tata Power to 
develop 150 MW 

solar project
Tata Power announced that Tata 

Power Renewable Energy Limited 
(TPREL), the company’s wholly 
owned subsidiary, has received a 
Letter of Award from Tata Power 
- Distribution on 31 October to 
develop 150 MW of solar project. 
The Power Purchase Agreement 
(PPA) will be executed upon 
approval and adoption of tariff by 
Maharashtra Electricity Regulatory 
Commission. 

The energy will be supplied to 
Tata Power - Distribution (Tata 
Power - D) under a PPA, valid for 
a period of 25 years from scheduled 
commercial operation date. TPREL 
has won this capacity in a bid 
announced by Tata Power - D in 
August 2019. The project has to be 
commissioned within 18 months . 

Praveer Sinha, CEO & MD, Tata 
Power, said, “We are delighted to 
contribute towards the realisation of 
our country’s commitment towards 
clean and green energy through 
solar power generation.”

“We are pleased to announce our 
win and we continue to demonstrate 
our strong commitment towards 
renewable energy as well as 
project development, engineering 
and execution capabilities. This 
is an important milestone in our 
endeavour to generate 35-40 per 
cent of Tata Power’s total generation 
capacity from clean energy sources. 
We hope to continue to build 
on our capabilities, deliver over 
expectations.” said Mr. Ashish 
Khanna, President-Renewables, 
Tata Power. 
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ABB officially opened its new 
plant for energy storage systems 
for mobility applications in Baden, 
Switzerland. The energy storage 
systems will be used in railways, 
e-buses or trolleybuses and e-trucks. 
The facility represents an important 
investment in Switzerland as a 
production location and provides 
added value for applications at home 
and abroad.

ABB has already received orders 
for energy storage systems from 
several vehicle manufacturers from 
different countries. Among other 
applications, they will be used in 
new trolleybuses in the Swiss cities 
of Zürich, Lausanne and Fribourg.

“Our production facility for 
energy storage systems here in 

Baden only reinforces our technology 
and market leadership in the field 
of sustainable mobility. We have 
been making advances here with 
our solutions for over 100 years. 
This enables us to supply the entire 
power train including energy storage 
solutions for rail, e-bus, trolleybus 
and e-truck applications from a 
single source,” said Robert Itschner, 
CEO of ABB Switzerland and Local 
Business Manager of the Motion 
business. 

FPT Industrial powers the 
‘Sustainable Bus of the Year 2020’ 
in the intercity category, the IVECO 
BUS Crossway Natural Power. The 
winning coach is fitted with the 
latest generation of FPT’s Cursor 
9 Natural Gas. This six-cylinder 
engine ensures the Crossway NP a 
maximum power of 360 hp at 2,000 
rpm and torque of 1,640 Nm at 
1,100 rpm. The engine design not 
only provides reliability and a longer 
product lifecycle, but also the same 
accessibility, passenger capacity and 
luggage space as the diesel version.

Natural Gas (NG) is currently the 
most viable and low-cost sustainable 
solution, with FPT industrial leading 
this segment with some 50,000 
engines sold worldwide. The brand’s 

NG engines significantly reduce 
CO2 emissions whether with the 
compressed or the liquefied form 
of Natural Gas. They can also run 
on biomethane, bringing emissions 
down to almost zero. Cursor 9 NG 
uses stoichiometric combustion 
and multipoint sequential 
injection, ensuring best-in-class 
fuel consumption. To comply with 
emissions standards Euro VI, this 
model relies on a simple three-
way catalyst, without Exhaust Gas 
Recirculation (EGR).

The Sustainable Bus Award 
evaluates a series of sustainability 
principals, such as comfort, noise 
levels, safety, and the general 
sustainability commitment of the 
manufacturer. 

ABB unveils modern production plant for 
energy storage systems in Baden

FPT industrial powers Sustainable Bus of 2020

Sterlite Power signs  
sale agreement of 
Arcoverde Project

Sterlite Power announces the 
signing of the sale agreement 
with Vinci Energia FIP – IE 
(V2i Transmissão de Energia 
S.A.) of Arcoverde Transmissao 
de Energia S.A, SPE power 
transmission company and holder 
of the Arcoverde Project.

The project named Arcoverde 
was won by Sterlite Power in 
April 2017 and commissioned 
in May 2019, 28 months ahead 
of the deadline set by ANEEL 
(Brazilian Electricity Regulatory 
Agency) (August 2021). For this 
transaction, V2i Transmissao de 
Energia S.A, funded by Vinci 
Energia FIP - IE will pay to Sterlite 
Power the amount of USD 35.5 
million (Rs 141 million, base date: 
October 31, 2019), 

Pratik Agarwal, CEO, Sterlite 
Power, said “We are proud 
to have delivered our first 
successful project to support 
the SIN - Brazilian National 
Grid. Through this transaction, 
we monetize our first asset and 
thereby, attract equity capital 
to reinvest in our portfolio of 
greenfield projects.”

Rui Chammas, Sterlite Brazil 
CEO, said, “The Arcoverde project 
is an example of our operational 
excellence. This project was 
delivered 28 months ahead of 
schedule and is consistent with 
our business model, where 
we generate growth capital by 
attracting investments for our 
developed assets.”   
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Tier 1 solar module manufacturer 
Vikram Solar announces the 
availability of three new product lines 
for pre-order in the US, featuring 
half-cell modules with power up to 
425 watts and a 27-year linear power 
warranty; and the company’s first 
bifacial module in both glass-glass 
and glass with transparent backsheet 
architecture.

“Vikram Solar continues to be 
a global solar industry leader in 
module reliability and performance 
warranties, and we look forward to 
expanding further in the US with 
these powerful product options,” 
said Gyanesh Chaudhary, Managing 
Director and CEO, Vikram Solar.

Vikram Solar was named 
a top performer in PVEL’s 2019 
Reliability Scorecard on the Damp 
Heat, Dynamic Mechanical Load 
Sequence, and Potential-Induced 
Degradation (PID) tests.

The SOMERA Grand Ultima 
Max modules with 150 Mono PERC 

half-cells ranging from 405 to 425 
Wp, have a 27-year linear power 
warranty with shipment to the US 
staring from January 2020. “The 
SOMERA Grand half-cell module 
offers superior price performance. 
Half-cells generate only half the 
current of standard cells, which 
lowers heat generation and increases 
reliability and production. Yet the 
manufacturing process for the half-
cells adds little to the cost, making 
the SOMERA Grand Ultima Max 
an excellent choice for applications 
requiring maximum output at a cost-
competitive price point,” said Jay 
Sharma, Country Managing Director, 
Vikram Solar Inc. Americas. 

Vikram Solar launches first 
bifacial PV modules

Lubrizol expands 
halogen-free flame-
retardant ESTANE 

portfolio

Lubrizol  Engineered 
Polymers has developed several 
new, halogen-free ESTANE ZHF 
thermoplastic polyurethane 
(TPU) grades that feature low 
toxicity, low smoke and low gas 
conductivity to offer a wider range 
of high-performing solutions to 
cable manufacturers. The design 
versatility of ESTANE ZHF 
polymers expands the scope of 
applications the new grades can 
be applied in, including thinner 
or coloured cables in the market. 
The new ZHF resins also meet 
needs for more sustainable 
alternatives because of their 
recyclability and improvement of 
processability in the extrusion of 
most cables. 

Fabio Morelli, New Business 
Development Senior Manager 
for Lubrizol Engineered 
Polymers in EMEA, announced, 
“New emerging applications 
have demanding material 
requirements and international 
cable-related regulations are also 
becoming more stringent. As an 
example, some ESTANE ZHF 
grades have been designed after 
a collaborative development 
process with key manufacturers 
of EV charging cables. Lubrizol’s 
regulatory and legal expert 
team has ensured that the 
new ESTANE portfolio without 
halogenated flame retardants is 
compliant with the standards 
required by the cable industry. 

Thermax has concluded an order 
of Rs 471 crore from the government 
power company to set up two flue 
gas desulphurisation (FGD) systems 
at their thermal power plant in 
Jharkhand.

As a part of the customer’s drive 
to meet the mandates for regulating 
SOx emissions from coal fired power 
plants, they plan to install two units 
of FGD systems of 500 MW capacity 
each at their plant.

“Since its inception, Thermax has 

been one of the key contributors to the 
nation’s pollution abatement journey 
by providing sustainable solutions. 
This prestigious order reinforces our 
capabilities in supporting power plants 
to meet the stringent emission laws 
laid by the government in line with 
its commitment to the environment,” 
says M S Unnikrishnan, MD & CEO, 
Thermax. The scope of supply includes 
design, engineering, manufacturing, 
civil work, construction and 
commission. 

Thermax wins Rs 471 cr order for two Flue 
Gas Desulphurisation (FGD) systems
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The world’s largest floating wind 
power plant will be installed in Norway, 
equipped with 11 Siemens Gamesa 
SG 8.0-167 DD turbines. Scheduled 
to be commissioned in late 2022, 
Hywind Tampen will be the first ever 
floating wind power plant to power 
offshore oil and gas platforms.

“We are pleased to have received 
the firm order from Equinor to be the 
supplier of this ground-breaking project. 
Thanks to our strong collaboration 
and joint focus on innovation, we are 
now at the forefront of developing this 
exciting technology and unlocking the 
vast potential for floating offshore wind 
power,” highlighted Andreas Nauen, 
CEO of the Siemens Gamesa Offshore 
Business Unit.

Hywind Tampen will have a total 
capacity of 88 MW and be located 
some 140 kilometers from shore in 
an area with water depths of 260-
300 meters between the Snorre 
and Gullfaks oil and gas platforms. 

Specifically, this wind power plant will 
be capable of meeting about 35 per 
cent of the annual power demand of 
the Snorre and Gullfaks platforms.

By reducing the use of gas turbines 
on the fields, the project helps cut 
CO2 emissions by more than 200,000 
tons per year, equivalent to the annual 
emissions from 100,000 passenger cars.

The floating foundations in the 
Hywind Tampen project are ballast-
stabilized and anchored to the seabed 
with mooring lines. With their 
lightweight nacelles, Siemens Gamesa 
large direct drive wind turbines 
are particularly suited for floating 
foundations. 

High-level representatives from 124 
member countries attended the 18th 
meeting of the IRENA Council, held on 
November 5 and 6, 2019, in Abu Dhabi, 
to review the agency’s progress and 
explore its future plans to accelerate the 
global energy transformation to ensure a 
sustainable, climate-safe future.

Council Chair Guy Lentz, 
Luxemburg Coordinator for the EU 
and Inter Energy Issues, set the tone 
of the discussions by encouraging 
IRENA Council delegates to strive 
for a fair energy transition through 

renewables. IRENA Director-General 
Francesco La Camera echoed the 
Council Chair by emphasising the 
central role renewable energy plays 
in both sustainable development and 
climate action. “This morning, we 
reflected on the profound shift in 
the global energy dynamics which 
will result in a very different world. 
The evolution of the existing energy 
architecture into a low-carbon and 
economically vibrant system is central 
to the global strategy on sustainable 
development and climate,” he said. 

Siemens Gamesa to install world’s largest 
floating wind power plant in Norway

IRENA Council explores plans for 
accelerating global energy transformation

Signify to acquire 
Cooper Lighting 

Solutions
Signify announced that it has 

entered into a definitive agreement 
with Eaton to acquire Cooper 
Lighting Solutions for USD 1.4 
billion in cash. Closing is subject 
to regulatory approvals and other 
customary conditions and is 
expected to take place in the first 
quarter of 2020.

Cooper Lighting Solutions, 
headquartered in Peachtree City, 
GA, US, is a provider of professional 
lighting, lighting controls, and 
connected lighting. The business 
offers a large breadth of products 
and applications, both in the indoor 
and outdoor segments, sold under 
renowned brands in North America 
including Corelite, Halo, McGraw-
Edison, Metalux. 

“Today’s announcement 
confirms the strategic importance 
of the North American market 
for Signify. This acquisition will 
substantially strengthen our 
position in this attractive market,” 
said Eric Rondolat, CEO of Signify. 
“We look forward to welcoming the 
team from Cooper Lighting. They 
have built a high-performance 
company based on professionalism, 
truly innovative offers and a long 
and strong relationship with their 
customers. We share a genuine 
passion and single focus for 
Lighting and a successful track 
record in innovation. We will 
join forces to further develop 
connected lighting and provide 
our customers with the highest 
level of service while optimizing 
operational efficiencies.” 
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Akil Electronics Systems 
 Plot No. 12-13-14, Horizon Industrial Park, Bamangam, Por-391243, 
Vadodara, Gujarat. 

 sales@akilelectronics.com 
akilelectronics@gmail.com 
     

+91 98259 53155 
+91 63544 17185 
  

www.akilelectronics.com 

Partial Discharge Measurement System 

• Advanced Partial Discharge (PD) measurement system designed and manufactured in India.  

• Automated operation with a powerful software 

• Straightforward measurement and data storage for easy integration into production 
environment 

• Easy to operate and reliable – saves cost on maintenance and personnel training 

•  

 

 

 

High Voltage Transformers Computerized Control Panels 

Impulse Generators & Analyzers Custom HV test solutions 

41 Years of 
Experience 

We offer performance and quality at par with imported equipment, at affordable cost. The need to import PD 
detectors just for sake of impressing clients is not anymore, thanks to AES PD detection systems. 

• Advanced analysis options 
support your R&D 

• Multichannel PD analysis 
available 

• Meets requirements of 
relevant IEC standards 
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Appointments

Sanjeev Nandan Sahai assumed charge as Secretary, 
Ministry of Power here. Prior to this, he was serving as 
the Special Secretary in the Ministry of Power. Sahai is a 
UT cadre IAS officer of 1986 batch. He has also served 
as Additional Secretary in the Ministry of Power from 
May,2018 to July, 2019. Along with these Sahai has held 
several other important positions in the Union as well 
as state governments. These include DG (Additional 
Secretary equivalent) and Additional Secretary in the 
Ministry of Commerce and Industry, Principal Secretary 

in the Home Department, Chairman and MD of Delhi Transport Corporation, 
Secretary-cum-Commissioner Transport for Delhi Government, Chairman of 
the Chandigarh Housing Board, Finance Secretary in the Government of NCT 
of Delhi, Home Secretary etc. Sanjeev Nandan Sahai has taken the charge as 

the Secretary, Ministry of Power in New Delhi on November 01.  

Sanjeev Nandan Sahai assumes charge as 
Secretary of Ministry of Power

Anil Kumar Gautam appointed as 
Director Finance of NTPC

Anil Kumar Gautam has taken over as Director Finance 
of NTPC. He is a graduate in commerce and a fellow 
member of the Institute of Cost Accountants of India. 
He is also a law graduate. He joined NTPC in the year 
1984. He has over 34 years of rich experience in various 
aspects of finance and accounts in power sector including 
resource mobilisation from domestic and international 
markets, long-term financial planning, taxation, budgeting, 
investment appraisals, investors services and regulatory 

affairs. He was also appointed as Chief Financial Officer w.e.f. 1st August.  

Anil Kumar Gautam

Rakesh Misri took over as Director-Marketing of HPCL 
on October 17. Prior to his appointment as Director-
Marketing, Misri was Executive Director-Marketing 
Coordination in HPCL. A Gold medalist in civil 
engineering from REC Srinagar (now NIT Srinagar), 
Misri has a rich and varied professional exposure of 
over 36 years in HPCL. He has held various senior level 
positions in the organisation heading the north zone 
retail, executive director-direct sales, executive director-
human resources, executive director-corporate strategy 

and business development, and executive director-LPG.
He has various academic distinctions to his credit and is a key technical 

speaker in In-house capability building seminars and workshops. 

ReNew Power one of India’s leading 
Renewable energy companies, 
announced the elevation of Sanjay 
Varghese to the position of Executive 
Vice President in the company.
Sanjay will head the Solar Business 
for the company and report directly 
to Chairman and Managing Director, 
Sumant Sinha. Sanjay has been with 
ReNew for the past two years and has 
been responsible for executing key 
solar projects for the company. Sanjay 
joined ReNew from Lanco Solar, 
where he was the Chief Operating 
Officer. Sanjay was earlier reporting to 
the company’s Chief Operating Officer 
Parag Sharma, who has decided to 
pursue interests outside the company. 
Parag was with ReNew for the last 5 
years and we wish him all the best for 
his future endeavours.
ReNew Power also announces the 
appointment of Vishal Sehgal as the 
head of its Corporate Affairs function. 
Vishal Sehgal has worked in multiple 
sectors of the economy including a 
long and distinguished spell with the 
German retail giant –Metro Cash & 
Carry, and has an MPA from Harvard’s 
Kennedy School of Government. 
These appointments are meant to 
expand ReNew’s leadership team to 
manage its growing portfolio.
ReNew had earlier announced the 
appointment of D Muthukumaran as 
its Chief Financial officer in August 
this year. Muthukumaran brings 
with him a wealth of experience in 
the field of finance. He has driven 
business portfolio, M&A deals, 
raised funds in debt and equity and 
specialises in structured finance, 
leverage buyouts and regulatory and 

tax structuring. 

Rakesh Misri takes over as 
Director Marketing of HPCL

ReNew Power 
strengthens  

leadership team

Rakesh Misri

Sanjeev Nandan 
Sahai
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Awards

IIT Madras bagged the first 
prize of the eventful National 
Thermal Power Corporation 
(NTPC) Electron National 
Finale 2019 followed by 
Ram Swaroop Memorial 
University, Lucknow in the 
second position and BITS 
Pilani Goa, secured the third 
position.

Saptarshi Roy, Director 
(HR) NTPC and Shri Prakash 
Tiwari, Directors, Operations, NTPC awarded the prizes 
to the winners at NTPC, PMI campus recently. The 
top three teams bagged prize money of Rs. 50,000, Rs. 
30,000 and Rs. 20,000.

It was a close competition with teams competing for 
the title till the end. G Pranav Hari and Rahul Humayun 
from IIT Madras won the title of NTPC Electron National 
Finale 2019 with a leading score of 94, Anuj Shukla 
and Utkarsh Verma from Ram Swaroop Memorial 
University, Lucknow came second with a score of 59 and 

third position was secured 
by Lucky Kaul and Shiv 
Kumar from BITS Pilani 
Goa with a score of 55.

This year, NTPC 
Electron quiz, had 
generated lot of interest 
amongst the students and 
has seen unprecedented 
rise and an overwhelming 
response from across cities 
in India. A total of 566 

teams encompassing 1132 students participated this 
year’s contest.

The NTPC Electron Quiz 2019 started from Patna 
on 14th September 2019 and saw participation from 
engineering and business schools across six locations 
at Mumbai, Hyderabad, Noida, Lucknow and Kolkata. 
Electron Quiz started in the year 2004 and since then it 
has connected with young minds with an aim to develop 
a healthy learning and development culture. NTPC is 
committed to  

IIT Madras wins NTPC Electron National 2019

National Aluminium 
Company, a Navratna PSU under 
Ministry of Mines, has been 
recognised with ‘Honourable 
Mention’ for excellence in 
the field of Corporate Social 
Responsibility (CSR) for its 
flagship CSR project ‘NALCO 
Ki Ladli’ at the National CSR 
Awards ceremony held in Vigyan 
Bhawan in New Delhi.

President of India Ram Nath Kovind and Finance 
Minister Nirmala Sitharaman graced the occasion. Basant 
Kumar Thakur, Director (HR), NALCO received the award 
from Minister of State for Finance and Corporate Affairs, 
Anurag Singh Thakur at a ceremony in New Delhi.

Dr Tapan Kumar Chand, CMD, NALCO, said, “The 
journey for the Ladlis of NALCO began in 2015. Today, 
we have been recognised by Government of India 
for putting our heart and soul into implementing the 
‘NALCO Ki Ladli’ CSR initiative, which is empowering 

the girl child in villages and 
becoming a powerful trigger 
for women empowerment. I 
congratulate Team NALCO and 
NALCO Foundation Team for 
putting in the effort to make a 
change in the society.”

It may be mentioned that the 
Corporate Affairs Ministry, Govt. 
of India, has selected NALCO 
for this award at the national 

level for introducing and implementing schemes like 
NALCO ki Ladli. Inspired by the ‘Beti Bachao Beti 
Padhao’ initiative of Government of India, the NALCO Ki 
Ladli programme provides adoption of poor girl students 
to enable them to study and settle in life. At present, 
NALCO has adopted 416 poor girl students from 66 
villages in 45 schools in Angul and Damanjodi. NALCO 
plans to scale up the scheme at pan India level covering 
poor girl children of Odisha, aspiration districts of the 
country and NALCO’s peripheral villages. 

NALCO honoured at National CSR Awards for excellence in CSR  

36] Awards.indd   36 14-Nov-19   6:45:06 PM



product.tdk.com/en/industrial

Passive components, sensors, power supplies, energy devices and more

Our technologies 
make your products better.

Power conversion

Smart home

Green energy

Attractive Energy.

DU1910_TDK_T124_IND_E_Electrical_India_220x285.indd   1 07.08.19   15:22
Untitled-1   24 19-Nov-19   11:06:11 AM



Market Watch

38 Electrical India  | November 2019

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

Asia Poised to Become Dominant 
Market for Wind Energy

By mid-century, wind could cover one third of global 
power needs and – combined with electrification – 

deliver a quarter of the energy-related carbon emission 
reductions needed to meet the Paris climate targets

not only enable us to meet climate goals, but it would 
also boost economic growth and create jobs, thereby, 
accelerating sustainable development.”

The global wind industry could become a veritable 
job motor, employing over 3.7 million people by 2030 
and more than 6 million people by 2050, the report 
finds. These figures are respectively nearly three times 
higher and five times higher than the slightly over 
one million jobs in 2018. Sound industrial and labour 
policies that build upon and strengthen domestic supply 
chains can enable income and employment growth 
by leveraging economic activities in support of wind 
industry development. But to accelerate the growth of 
global wind power over the coming decades, scaling up 
investments will be key. 

Statistical highlights
Asia would account for more than 50 per cent of global 
onshore wind power installations by 2050, followed by 
North America (23 per cent) and Europe (10 per cent). 
For offshore, Asia would cover more than 60 per cent of 
global installations, followed by Europe (22 per cent) and 
North America (16 per cent).

Within Asia, China would take the lead with 2525 
GW of installed onshore and offshore wind capacity by 
2050, followed by India (443 GW), Republic of Korea (78 
GW) and South-East Asia (16 GW).

Globally, the levelised cost of electricity (LCOE) for 
onshore wind will continue to fall to 2-3 cents USD/kWh 
by 2050 compared to 6 cents USD/kWh in 2018.

Wind turbine size for onshore applications will 
increase, from an average of 2.6 megawatts (MW) in 
2018 to 4-5 MW for turbines commissioned by 2025. 
Offshore applications will likely increase to 15-20 MW in 
a decade or two. Floating wind farms could cover around 
5-15% of the global offshore wind installed capacity 
(almost 1 000 GW) by 2050. 

Asia could grow its share of installed capacity 
for onshore wind from 230 Gigawatt (GW) in 
2018 to over 2600 GW by 2050, a new report by 

the International Renewable Energy Agency (IRENA) 
finds. By that time, the region would become a global 
leader in wind, accounting for more than 50 per cent 
of all onshore and over 60 per cent of all offshore wind 
capacity installed globally.

According to the ‘Future of Wind’ published at China 
Wind Power in Beijing, global wind power could rise ten-
fold reaching over 6,000 GW by 2050. By mid-century, 
wind could cover one third of global power needs and 
– combined with electrification – deliver a quarter of the 
energy-related carbon emission reductions needed to meet 
the Paris climate targets. To reach this objective, onshore 
and offshore wind capacity will need to increase four-fold 
and ten-fold respectively every year compared to today.

“With renewables, it is possible to achieve a climate-
safe future,” said IRENA’s Director-General Francesco 
La Camera. “Low-cost renewable energy technologies 
like wind power are readily-available today, representing 
the most effective and immediate solution for reducing 
carbon emissions. Our roadmap for a global energy 
transformation to 2050 shows that it is technically 
and economically feasible to ensure a climate-safe, 
sustainable energy future. Unlocking global wind energy 
potential will be particularly important. In fact, wind 
energy could be the largest single source of power 
generation by mid-century under this path. This would 
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The foremost concern is the financial 
sustainability of the sector itself 

because there is a lot of outstanding 
payments of generating companies 

pending with state DISCOMs.
Sanjiv Nandan Sahai,

Secretary, Ministry of Power 

Senior Indian Administrative Service 
(IAS) officer Sanjiv Nandan Sahai has 
recently assumed charge as Secretary, 

Ministry of Power. In an exclusive interview 
with Subhajit Roy, he reveals his top priorities 
as power secretary. He also highlights the 
biggest issues the Indian power sector facing. 
Excerpts:

Sir, congratulate you on your new 
appointment. Could you tell us about your 
top priorities as power secretary?
To ensure that there is efficiency in the 
sector which is financially sustainable and it 
continues its momentum.

What are the major challenges for Indian 
power sector today?
Challenges are many. The foremost concern is 
the financial sustainability of the sector itself 
because there is a lot of outstanding payments 
of generating companies pending with state 
DISCOMs (distribution companies).

Further, with per-capita energy consumption 
of one-third of the global average, India’s 
energy consumption is one of the lowest in 
the world. We need to ensure that people get 
access to electricity they need in a financially 
sustainable manner. And I think innovation is 
very important in this context.

Power  sector  facing  
many  challenges:  
Power  Secretary
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What’s your take on the renewable 
energy front?
We are focused on adding green 
renewable energy into the grid. By 
2022, we will bring in 175 gigawatts 
of renewable energy and another 
few years after that, there will be 
450 gigawatts of renewable energy. 
That brings its own challenges in 
terms of ensuring grid stability, 
management, less load, ramping 
up, ramping down etc. However, 
given the various constraints as we 
see today, thermal will continue to 
provide baseload power.

The Ujwal DISCOM Assurance 
Yojana or UDAY was launched in 
2015 to provide the much-needed 
relief to the DISCOMs. Do you 
think the UDAY scheme has failed 
to deliver?
No, UDAY has delivered. Every 
experiment has some pros and you 
learn lessons from it. Under the 
UDAY scheme, we have been able 
to reduce the AT&C (Aggregate 
Technical & Commercial) losses of 
DISCOMs. The ACS-ACR (average 
cost of supply and average rate of 
return) gap has also come down. 

One can’t say it is not achieved. We 
wanted to bring down AT&C losses 
to below 15 per cent, but have 
managed to reduce AT&C and ACS-
ACR gap. 

What are your plans in pipeline to 
improve the viability of DISCOMs?
There is a scheme being worked 
out to revive the DISCOMs and 
it is premature for me to speak 
about it.

What is e-mobility as a service?
E-mobility is a great thing to happen. 
We have dependence on diesel, 
petroleum etc. E-mobility, besides 
making us economically better-off, it 
is environmentally friendly.

What’s your comment on the new 
Electricity Act?
We are in the process of writing the 
new Electricity Act in India. This 
will be designed to enhance the 
rights of all the stakeholders. I can 
tell you with a lot of confidence that 
the new Act will include a chapter 
on market, market mechanism and 
trading of energy. 

At the government level, we are 
looking at the regulation very closely. 
Regulation that will help innovation. 
Regulation that does not encourage 
monopolies because that stagnates 
innovation.

Finally, what’s your vision for 
Indian power sector beyond 2020?
More renewable, more renewable 
and financially sustainability. 

We need to 
ensure that 

people get access 
to electricity 
they need in 
a financially 
sustainable 

manner. And I 
think innovation 
is very important 

in this context.
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What’s on the cards?
- Subhajit Roy, Group Editor

According to a CRISIL Research report, India’s 
power demand to log a compound annual growth 
rate (CAGR) of 5-5.5 per cent in the five fiscals 

through 2024, faster than 4.9 per cent in the previous 
five fiscals. However, the agency anticipates, in fiscal 
2020, demand is expected to be subdued due to the 
recent slowdown in industrial activity, lower agricultural 
consumption stemming from above-average rainfall 
across the country, and electricity supply disruptions 
caused by flooding in major states. Post fiscal 2020, the 
steps taken by the government to boost consumption, 
economic revival and rekindled private investments are 
expected to shore up demand, CRISIL report said.

The agency also expects around 87 per cent of the 
total around 31 GW capacity additions between fiscals 
2020 and 2024 to be coal-based, led by a large number 
of planned projects that are at advanced stages of 
completion and have some sort of fuel supply and off-
take arrangement already in place.

The share of renewable energy capacity in 
all India installed power generation capacity has 
increased from 11 per cent (18 GW) as on March 
2011 to 22 per cent (80 GW) as on June 2019, 
aided by strong policy support and an improved tariff 
competitiveness of renewables, especially wind and 
solar energy.
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However, the unstable policy environment poses 
a significant risk for the country’s renewable energy 
targets. CRISIL expects the government to resolve 
the twin issues of tariff caps and policy incoherence 
to restore developer confidence and stem the fall in 
subscriptions to achieve its installed capacity targets.

Here we take a look at how the Indian electrical and 
power equipment industry is expected to thrive and grow 
over the next year.
Segmental growth drivers
Transformer
According to the industry experts, the government 
emphasis on the development of infrastructure has 
envisaged the future growth of transformers. It is 
anticipated that the commitment of 24/7 power supply 
will see spike in demand for transformers. Further, 
the target of 175 GW of renewable power generation 
as well as push on railway electrification would lead 
to demand of electricity and transmission products 
including transformers. Smart cities, metro rails, high- 
and semi high-speed rail will drive the demand of dry 
and distribution transformers.
Cables & Wires
The wire and cable market in India, which comprises 
nearly 40 per cent of the electrical industry, is growing at 
a CAGR of 15 per cent on account of the growth of the 
power and infrastructure sectors. However, currently the 
industry is staring at a bleak future.

Shashi Amin, President and SBU Head for Cables, 
Polycab India informs, “In the current fiscal, we are 
experiencing a sluggishness in demand and the industry 
outlook for 2019-20 does not seem to be very encouraging. 
Private investments have dried up due to poor consumer 
demand and government projects have been hampered 
by the general elections initially and now due to liquidity 
crunch.”

Though the industry is upbeat about the government’s 
recent move on cut in corporate tax rate, experts feel it 
will take some time to translate into real benefits with 
demand picking up only by the fourth quarter of 2019-
20. Some of the sectors that will drive growth for cables 
and wires industry include railways, electric vehicles 
(EVs), oil & gas, steel, metro rail, defence, renewable 
energy etc.
Metering
With the advent of the Internet of Things (IoT), the 
metering industry in India has come of the age. Today 

smart metering is talk of the town as these are designed 
to enhance consumer convenience and rationalise power 
consumption.

To overcome roadblocks of billing inefficiencies 
and unauthorised power consumption that contribute 
to DISCOMs’ financial woes, the government 
has announced the Smart Meter National 
Programme (SMNP) that aims to 
retrofit 25 crore conventional meters 
with smart meters in the next five 
years. It is anticipated that the 
SMNP will help to improve 
the fortunes of India’s 
beleaguered power sector. 

Energy Efficiency 
Services Ltd (EESL), a 
joint-venture of PSUs 
under the Ministry 
of Power, has 
successfully installed 
over 5 lakh smart 
meters in Uttar 
Pradesh, Delhi, 
Haryana, Bihar and 
Andhra Pradesh, 
under SMNP. 
Lighting
Lighting has come a 
long way and become 
more intelligent, 
opening up a whole new 
range of applications 
powered by digitisation 
and IoT. According to 
Sumit Padmakar Joshi, 
Vice Chairman and Managing 
Director, Signify Innovations 
India, the lighting industry in India 
will continue to grow over the next 
decade, owing to increasing urbanisation, 
enhanced consumer awareness about LEDs and 
the growth of smart cities.

On January 5, 2015, the government launched 
the Street Lighting National Programme (SLNP) that 
envisages replacement of 1.34 crore conventional street 
lights with smart and energy efficient LED street lights 
by March 2019. However, as on October 1, 2019, the 

Private 
investments 

have dried up 
due to poor 

consumer 
demand and 
government 

projects have 
been hampered 

by the general 
elections 

initially and 
now due to 

liquidity 
crunch.
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number of LED street lights in the country has reached 
to 1 crore. Now the target for replacing the rest of the 
street lights has been fixed for March 2020, an official 
statement said.

It is also believed that human-centric lighting would 
dominate mainstream trend where LED lights can be 

tuned to positively help people, whether in terms 
of providing the optimum light setting to help 

someone concentrate, energise or relax.
Industry headwinds 

Rs 1 lakh Cr ‘bad loans’ 
Around Rs 1 lakh crore of loans 

to the thermal power sector 
have gone bad, equating to 

a whopping 18 per cent 
of total outstanding 
loans to the power 
sector or 0.6 per cent 
of GDP, according 
to The Energy and 
Resources Institute 
(TERI).

“The causes of 
these stranded assets 
were the imprudent 
capacity expansion 
that occurred in 
the period 2010-
15; demand growth 

slowdown after 
2012; and upstream 

(coal linkages) and 
downstream (PPA tie-

ups) challenges in the 
power sector value chain,” 

TERI has said in a research 
paper.
The study observes that due to 

the occasionally reckless expansion 
of coal-fired generation capacity in 

the period 2010-2015, there is now a 
substantial capacity of coal-fired plants that 

are stranded or stressed assets. About 54 GW of coal-
fired capacity, and 7 GW of natural gas-fired capacity, are 
stranded or stressed assets.

According to the paper authored by TERI Fellow 
Thomas Spencer, while supply has improved and the 

energy deficit has come down significantly, many parts 
of India still face unreliable supply with rural areas still 
facing typically more than 20-30 interruptions per month.
May miss 175-GW RE target
According to a report by ratings agency CRISIL, India 
may miss the renewable energy target by 42 per cent due 
to enduring policy uncertainty and tariff glitches. “The 
country’s installed capacity in renewable energy could 
increase by just 40 GW to 104 GW by fiscal 2022 from 
64.4 GW in fiscal 2019. That would be a good 42 per cent 
short of the government’s target of 175 GW,” the agency 
report said.

The report adds, despite the increase in tendering 
volume, not only has allocation of projects slowed 
down but both under-subscriptions and cancellations of 
awarded tenders have also increased.

Citing “growing incoherence between the policy 
thrust on renewable energy, on the one hand, and 
the actual action by implementation agencies like the 
Solar Energy Corporation of India (SECI) and state 
distribution companies, on the other,” the report opines 
that the unstable policy environment poses a big risk for 
the country’s renewable energy targets. 

Giving an example of tariff re-negotiations in Andhra 
Pradesh, the study said, at the end of July, the state’s 
DISCOMs owed around Rs 2,600 crore to renewable 
energy producers, part of which was because the state 
government had been delaying payments over a tariff 
dispute. Such prolonged payment delays and disputes not 
only set a negative precedent but also put at risk existing 
and planned investment, the CRISIL report adds.
Future outlook
A new Electricity Bill on the anvil
The power distribution sector in India continues to 
remain critical. Despite implementing several schemes 
to improve the health of DISCOMs, the financial losses 
of DISCOMs stood at Rs 28,369 crore in FY19, up 89 
per cent year-on-year. Further, the DISCOMs’ over-dues 
to the power generating companies are now close to Rs 
70,000 crore in September 2019. To address this as well 
as other major challenges facing the power sector, the 
government plans to introduce new Electricity Bill. 

The ‘forward-looking’ legislation is being designed 
to enhance the rights of all stakeholders. Talking about 
the same, power secretary Sanjeev Nandan Sahai said, 
“We are in the process of writing the new Electricity 
Act in India. This will be designed to enhance the 

The country’s 
installed 
capacity in 
renewable 
energy could 
increase by 
just 40 GW 
to 104 GW 
by fiscal 2022 
from 64.4 GW 
in fiscal 2019. 
That would be 
a good 42 per 
cent short of the 
government’s 
target of 
175 GW.

Continued on page 46
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rights of all the stakeholders.” He 
further informs that the new Act will 
include a chapter on market, market 
mechanism and trading of energy. 

Researchers believe that some 
policies such as renewable purchase 
obligations and penalties for delays 
in payments can be formalised by 
including them in the Electricity Act.
Policy push to boost e-mobility
In 2017, the Indian government had 
set an ambitious target of converting 
into a 100 per cent EV nation 
by 2030. According to Society of 
Manufacturers of Electric Vehicles 
(SMEV), EV sales in India saw a 
sharp jump from 56,000 vehicles 
(including two-, three- and four-
wheelers) in FY18 to 7.59 lakh in 
FY19. Commenting on the future 
of e-mobility, power secretary 
said, “E-mobility is a great thing 
to happen. Besides making us 
economically better-off, E-mobility is 
environmentally friendly.”

Despite witnessing significant 
growth over the past couple of years, 
the path forward however isn’t 
smooth for EV industry in India. The 
major challenges include: inadequate 
charging infrastructure, high price of 
EVs, and lack of quality maintenance 
and repair options.

Of late, with an aim to become 
a global hub for EV manufacturing, 
the GST Council has reduced the 
GST rate on EVs to 5 per cent 
from 12 per cent. Also, in order to 
encourage the adoption of EVs, GST 
Council has approved exemption 
from GST on hiring of electric buses 
by local authorities. Earlier, to make 
EVs affordable for consumers, the 
government announced additional 
income tax deduction of Rs 1.5 lakh 
rupees on the interest paid for loan 
taken to purchase EVs.

In order to address the concerns 
of the EV owners, the power ministry 
has approved amendments in EV 
charging guidelines and specifications. 
The guidelines envisaged a phase-
wise installation of an appropriate 
network of charging infrastructure 
throughout the country. At least one 
charging station should be available 
in a grid of 3 km x 3 km in the cities 
and one charging station at every 25 
km on both sides of highways/roads, 
the new guidelines suggests. 

To address the concerns in inter-
city travel and long-range and/or 
heavy-duty EVs, it has also been 
envisaged that fast charging station 
for long-range and/or heavy-duty 
EVs like buses/trucks etc., shall 
be installed at every 100 kms, one 
on each side of the highways/road 
located preferably within/alongside 
the public charging station (PCS).

The power ministry has also 
clarified that setting up of PCS shall 
be a de-licensed activity and any 
individual/entity is free to set up 
PCS, subject to the conditions as 
specified in the guidelines.
Privatisation of DISCOMs?
In 2018, the government think tank 
NITI Aayog in its strategy document 
titled ‘Strategy for New India @75’ 
suggested a plethora of reforms 
for the power sector including 
privatisation of DISCOMs by 2022-23. 
“Privatising state distribution utilities 
and/or the use of a franchisee model 
will reduce AT&C losses. DISCOMs 
may adopt a franchisee model for 
its retail business in rural areas 
and stipulate a minimum level of 
performance parameters, including 
the use of decentralised generation 
sources and storage systems for 
local reliability and resilience,” the 
strategy document said.

Manoj Kumar Upadhyay, Deputy 
Adviser (Energy & International 
Cooperation Vertical), NITI Aayog, 
opines, “Now time has come when 
states need to adopt three models 
– complete privatisation, concession 
based public-private partnerships 
(PPPs) and franchise to restructure 
the DISCOMs. States may also create 
separate DISCOMs for cities with 
population above 25 lakh including 
urban agglomerate areas for viability 
of the DISCOMs.” 

Tarak Mehta, President - 
Electrification Business, ABB also 
suggests, “India has a lot of power 
that is lost between generation and 
the time it comes to plugs and sockets 
– whether it is through the free 
power we give to a lot of people who 
don’t necessarily appreciate it. There 
is a big challenge for distribution 
companies to get returns on 
investment. So, privatising it might 
be one avenue.”
Energy storage – An 
emerging business space
Energy storage is all set to become 
a practical alternative to new-build 
electricity generation or network 
reinforcement. According to a 
forecast from research company 
BloombergNEF (BNEF), India may 
emerge as the third largest country in 
terms of energy storage installations 
by 2040. The forecast indicates, 
only 10 countries are on course to 
represent almost three quarters of 
the global market in gigawatt terms. 
“South Korea is the lead market 
in 2019, but will soon cede that 
position, with China and the U.S. 
far in front by 2040. The remaining 
significant markets include India, 
Germany, Latin America, Southeast 
Asia, France, Australia and the U.K,” 
the report adds. 

Continued from page 44
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Power distribution 
sector needs reforms

Manoj Kumar Upadhyay has been working 
on government policy & regulation in 
environmental economics & climate change, 

renewable energy generation, conventional energy 
generation, transmission & distribution system, 
allocation & supply of coal, gas and petroleum products. 
In an interview with Subhajit Roy, he suggests some 
strategies for improving economics of power distribution 
sector. He also explains some of the top priorities as far 
as power sector is concerned.

What’s your take on the recent status of power sector 
in India?
Power sector is doing very well despite the distribution 
companies (DISCOMs) financial stress. During April to 
August, 2019, the all India peak demand was 1,83,804 
MW and peak demand met was 1,82,533 MW. The peak 
deficit in the country was 1,271 MW (0.7 per cent) during 
the same period.

During April to August, 2019, the electrical energy 
required in the country was 5,79,154 MU and energy 
supplied was 5,76,127 MU. The energy deficit in the 

As electricity is core for all 
developments, therefore without 
distribution reforms in respect 
of market conditions, desired 

economic development may not 
be achieved.

Manoj Kumar Upadhyay, Deputy 
Adviser (Energy & International 

Cooperation Vertical),  
NITI Aayog

“ “
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country was 3,018 MU (0.5 per cent) 
during the same period. 

The majority of the states are 
supplying 22 to 24 hours electricity 
to industrial consumers, 20 to 22 
hours to urban area domestic and 
commercial consumers, 18 to 20 
hours to rural area domestic and 
commercial consumers and 8 to 10 
hours to agriculture consumers in 
Rajasthan, Gujarat, Andhra Pradesh, 
Haryana, Punjab, Karnataka, 
Maharashtra and Madhya Pradesh 
where agriculture feeders are 
segregated. Under Saubhagya 
scheme, 99.99 per cent households 
are already electrified.

As on 30th September, 2019, 
the all India installed capacity was 
3,63,369 MW. The total installed 
capacity includes 82,588 MW 
renewable energy, 45,399 MW hydro 
power, 6,780 MW nuclear power 
and 2,28,601 MW thermal power 
(1,96,894 MW coal-based power, 
6,260 MW lignite-based power, 
24,937 MW gas-based power and 509 
MW diesel-based power).

Though we need to improve on 
tariff structure of different consumer 
category and cross subsidies, the 
proposed tariff policy, 2019 is taking 
care of the lot of issues of tariff 
reforms and distribution sector 

reforms. Ministry of Power is also 
preparing ‘Vision Document’ of power 
sector which will not only provide 
roadmap for current energy transition 
but also provide pathways or solution 
for future as well.

What are some of your top priorities 
as far as power sector is concerned?
Priorities of power sector are: 
Structural reforms of  DISCOMs, 
increasing clean energy share 
in total electricity mix, achieving 
renewable energy targets and energy 
efficiency targets, award of power 
sector project on TBCB (tariff-based 
competitive bidding) basis specially 
transmission project, promotion of  
energy storage solution for auxiliary 
services and renewable energy 
integration to the grid,  increasing  
investment in renewable energy and 
distribution sector, creation domestic 
manufacturing capacity for power 
sector requirements.

The resolution of stressed thermal 
assets remains slow. What action 
you would suggest to resolve this 
issue?
I will say it is not slow – more than 20 
GW capacity has been streamlined. 
The apex committee constituted 
for it has given recommendations, 

Ministry of Power is implementing 
the recommendations.

Despite the bailout of Rs 2.32 
lakh crore debt under the UDAY 
scheme, there’s a huge outstanding 
from DISCOMs. What’s strategies 
you would suggest for improving 
this economics? What steps you 
would recommend to make power 
distribution sector more viable?
First, UDAY was not a bailout package, 
it was a financial restructuring plan. 
UDAY has shown good result in some 
developed states, but largely state 
DISCOMs situations are same as it 
was pre-UDAY or it has deteriorated.

Now time has come when 
states need to adopt three models 
– complete privatisation, concession 
based public-private partnerships 
(PPPs) and franchise to restructure 
the DISCOMs. States may also create 
separate DISCOMs for cities with 
population above 25 lakh including 
urban agglomerate areas for viability 
of the DISCOMs. As electricity is core 
for all developments, therefore without 
distribution reforms in respect of 
market conditions, desired economic 
development may not be achieved. 

(The views expressed here are the spokesperson’s 
personal and do not represent the views of either the 
Government of India or NITI Aayog)  

“
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Thermal Will Remain Baseload Mainstay

Rise in share of renewable energy is likely to be 
gradual and continuous, as the government 
targets 175GW by FY2022. Prime Minister 

Narendra Modi has indicated that renewable target 
will be 450 GW subsequently. The Central Electricity 
Authority (CEA) indicates that grid could have 450 
GW of renewable power in FY2030 compared to 82 
GW installed as on 31st August 2019.

Thermal capacity addition has slowed down 
subsequent to capacity excess created in comparison 
to demand. PLF hit an all-time low of 60 per cent 
in FY2017 and has been inching up since then. 
Increase in thermal PLF is due to slower pace of 
capacity addition compared to demand increase 
in last two years. Slow pace of capacity addition is 

Enabling timely fund 
availability (equity and debt) is 
key to have required pace of 
capacity addition.

Renewable To Rise

50-52] Power Generation_India Ratings.indd   50 09-Nov-19   3:37:37 PM



Electrical India  | November 2019 51

positive for existing thermal plants, 
especially the stressed thermal 
plants, as possibility of signing 
remunerative power purchase 
contracts increases. PLF is likely to 
increase slowly up to 65 per cent in 
next few years, if demand increase 
continues at about 6 per cent per 
annum.

CEA’s indicative generation mix 
for FY2040 has 50 per cent share 
of thermal power, implying a slow 
generation growth of 2 per cent per 
annum.

Driver for new generation 
capacities is the demand projection 
for the country over next decade. 
Projected demand for FY2040 is 
2,508 billion units (BU), implying 
CAGR of 5.6 per cent per annum 
growth from FY2019-2040.

Large multinational companies 
are already shifting to renewable 
energy purchases and the trend is 
likely to continue internationally. 
A similar trend might catch on in 
India, as climate change concerns 
are highlighted and felt across the 
country. 

Demand Drivers: 
Urbanisation, Electrification 
Goals & Electric Vehicle
The basic demand drivers for 
electricity are the underlying 
economy, enabled by increase 
in reach of electricity through 
Saubhagya scheme. Energy security 
being a concern, especially in the 
context of oil imports, government 
is likely to champion electrification 

of as many economic activities as 
possible. The demand projection 
would be sensitive to electrification 
of transport and agriculture and 
allied activities. Increasing share 
of electricity in overall energy mix 
(among the energy sources - oil, gas 
and electricity) will be positive on 
current account deficit. 

Demand increase is inevitable 
when comparing the per capita 
consumption across states. The 
populous states – Uttar Pradesh and 
Bihar – still have a very low per 
capita consumption, A significant 
demand driver will be these states 
catching up with the national average 
per capital consumption. States 
with higher per capita consumption 
attract industrial investments easily 
and also additional investments 
in projects such as lift irrigation 
(Andhra Pradesh and Telangana) 
contribute to demand growth.

An estimate indicates that 500 
billion units could be the demand 
from electrification of entire road 
transport at current level of electric 
vehicle efficiency. Share of electricity 

Source: Central Electricity Authority

Note: States are arranged in decreasing order of absolute electricity 
consumption.

Source: Central Electricity Authority
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demand because of electric vehicle 
penetration is surely likely to 
increase, albeit in an uncertain pace.

Enabling investments is 
key to energy security
Rs17,000 crore annually (calculated 
at Rs 4.5 crore per annum) of 
investment is required for meeting 
the targeted renewable capacity 
addition of about 37GW annually 
till FY2030. Compared to this, peak 
annual renewable capacity addition 
was 11 GW each in FY2017 and 
FY2018. To meet our country’s 
goals, significant measures on three 
aspects are required.
• Financing equity and debt

Foreign investors have made 
significant contribution to 
renewable energy growth in the 
country. These investors need 
a clear exit path for continuing 
investments. The major option 
for exit has been selling capacities 
to another larger player (Ostro 
sale to Renew Power, Orange 
sale to Greenko Group, etc). For 
companies targeting to become 
an integral player in power sector, 
listing could be a good option. 
Infrastructure Investment Trust 
(InvIT) is likely to be a go to 

option for developers who want 
to exit a project once they are 
commissioned. Equity churning 
is required for meeting the 
capacity additions target.
Debt financing has become a 
constraint in recent times 
given the liquidity challenges 
in the financing market. Large 
renewable players have opted 
for dollar financing to refinance 
the portfolio with long-tenor, 
higher debt. Lack of sufficient 
depth and risk-taking ability in 
domestic bond market limits 
the opportunities in refinancing 
in Indian bond market. While 
higher debt enables release of 
some equity, unusually high debt 
could be risky for the company, 
given the continuing hiccups in 
the industry; uncertain payments 
from distribution companies 
(DISCOM) and grid curtailment 
possibilities.  

• Easing processes and 
adequate infrastructure for 
setting up renewable plants
Ease of land acquisition, 
timely open access and grid 
infrastructure and management 
to enable renewable capacity 

addition and integration are 
likely to invite investments in 
renewable.

• Matching the generation 
capacity with demand; aiding 
discoms in optimised demand 
and supply planning
Continuing troubles caused by 
discoms tying to renegotiate 
power purchase agreements is a 
major deterrent for investments in 
India. While the state’s intention 
is to reduce the cost of power 
for its citizens by renegotiating 
PPAs, the opposite is likely to 
happen because of such actions. 
Risk of renegotiation may need to 
be priced and future renewable 
tariffs could get higher. A 
co-ordinated effort is needed to 
align the goals of energy security, 
climate action and making 
availability of economical energy 
in the country. 
India provides a significant 

opportunity for investors in 
generation capacities and the energy 
demand growth of 5-6 per cent is 
inevitable. Ironing out the issues 
in DISCOM health and financing 
could propel the market and will 
ensure reliable and sustainable 
power supply. Generation cost 
forms more than 80 per cent of the 
bill paid for electricity and hence 
optimising the generation cost 
through various measures is likely 
to have the maximum impact on 
overall electricity cost during next 
two decades. 

Divya Charen C
Senior Analyst – 
Infrastructure & Project 
Finance
India Ratings & Research

Source: Central Electricity Authority
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TQM culture brings
Deming Prize
to  L&T’s E&A business

For L&T’s electrical & automation 
business, the award is an important 
recognition of the fact that it is a 
business which has been able to 
sustain leadership and compete 
against three global players.

Dr. Hasit Joshipura,
Member – Executive Committee, 

Larsen & Toubro and Senior Vice President,
& Head of L&T E&A
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The Deming Prize is an award that carries great prestige in 
the industry sector. It is considered as the last word in the 
world on ‘total quality management”. Of late, the Electrical 
Standard Products (ESP) business unit and the New 
Product Development (NPD) function of L&T Electrical & 
Automation (E&A) have been awarded with this prestigious 
prize. Dr. Hasit Joshipura, Member – Executive Committee, 
Larsen & Toubro and Senior Vice President & Head of L&T 
E&A and Mr. Girish Tiwari, Vice President & Head - 
Electrical Standard Products at L&T E&A talk to us about 
this achievement and give us an insight into the company’s 
roadmap.

- Subhajit Roy, Group Editor 

(Seated from left): 
Dr. Hasit Joshipura,

 GR Tiwari, H T Mistry, 
Dr. Masamori Ihara 

(Chairman, The Deming 
Prize Examination 

Committee) and SD Mahajan. 
(Behind from left):

 Naresh Kumar, T K Tripathy 
and A P Pargaonkar 

Dr Joshipura, first of all, let 
me congratulate you on behalf 
of readers of Electrical India on 
receiving the prestigious Deming 
Prize. Could you let us know more 
about this achievement?
Thank you. I accept your 
congratulations on behalf of the 
switchgear and design & development 
team because it is an award bestowed 
on them. For L&T’s electrical & 
automation business, the award 
is an important recognition of the 
fact that it is a business which has 
been able to sustain leadership and 
compete against three global players. 
There are not too many parallels 
where a local player in a tech-driven 
business has been able to withstand 
and retain leadership in the context 
encompassing essentially global 
competition. Additionally, in the 
70-year legacy of the Deming award, 
this is the first switchgear business 
outside of Japan to have been so 
awarded. This validates the resilience 
of L&T’s electrical business.

Mr Tiwari, could you tell us about 
the Deming Prize, the weight and 
importance given to achieving 
the prize, what’s special for L&T 
Electrical & Automation…  
William Edwards Deming was an 
American engineer, statistician, 
professor, author, lecturer, and a 
management consultant. During the 
1950s, he visited Japan and as a 
result, he made a serious attempt 
to improve the quality of products 
being used within the industry. 
Deming then guided them on how 
best they can improve the quality 
of products. Initially, it was only 
companies from Japan that won the 
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Deming prize. Participation for the 
prize was gradually extended to other 
companies. Suppliers today need to be 
cost-effective, efficient and they need 
to keep an eye on quality. Nowadays, 
we see a trend where people are 
reaching a level of excellence. There 
is a word called TQM – that implies 
Total Quality Management. In the 
year 1998, we began to send people 
to Japan, and in the year 2000, we 
had Japanese sensei (gurus) visiting 
us to teach more about how we could 
improve our quality system. It has 
been an eight-year journey since we 
have adopted Japanese TQM model. 

What are the parameters for the 
Deming prize?
Tiwari: Organised by the Union of 
Japanese Scientists & Engineers’ 
(known as JUSE), the Deming Prize 
is an annual award presented to an 
organisation that has established 
suitable customer-oriented business 
objectives and implemented TQM 
effectively to achieve business results.

In the last 8 years, what is the 
percentage of efficiency you have 
achieved? 
Tiwari: Talking about machines: 
we were in the range of 85 per cent 
to 90 per cent and now quite a few 
machines are in the range of 90 per 
cent to 95 per cent OEE (Overall 

Equipment Effectiveness). OEE has 
three factors - availability, quality 
and performance. For Tools and 
Moulds, our breakdown expenses 
have reduced to one-third of what 
they were. On Service Levels, 
Line Fill rate near 97 per cent and 
complaint response time has become 
one-fourth of what it was.

In this process, was there 
pressure on employees in terms of 
deliverables?   
Tiwari: Not at all! Employees have 
found that TQM is helping them 
learn new things and thus improving 
their ability. Adoption of TQM 
approach is helping them efficiently 
and effectively meet objectives and 
deliver results that contribute to 
achieving business goals. Both, ESP 
and NPD are known for systematic 
and team working which are also 
amongst things that the TQM 
philosophy emphasises upon. In fact, 
our “involvement of all” approach and 
“CFT based working” was especially 
applauded by the examiners.

What is the percentage of the cost 
reduction you have achieved so 
far?   
Tiwari: We have a practice of 
targeting a certain percentage of 
product cost reduction every year. 
This is based on inflation as projected 

and the budgeting estimate of various 
commodities. We have been able to 
come very close to the target due to 
cross-functional working and regular 
reviews, supplier involvement and 
deployment of innovative processes, 
value engineering and modified 
supply chain. 

What is the status of Schneider 
Electric deal? Tell us know more 
about this deal like economics, 
assets, timeframe etc.
Joshipura: The business transfer 
agreement was signed on 1st May 
2018 and the next milestone was 
clearance by the Competition 
Commission which came in June 
2019. We are in the process of 
consummating the transfer of the 
business. 

ELECRAMA 2020 is around the 
corner. How is the preparation 
going on as far as L&T is 
concerned?
Joshipura: We are getting ready 
for our exhibits at ELECRAMA 
2020. We always use ELECRAMA 
as a platform to showcase our new 
product innovations. This time 
too, we have a number of them 
across our business whether it is 
switchgear, meters, agri business or 
retail business. You will see all of that 
at ELECRAMA.  

Employees have found that TQM is helping them learn new 
things and thus improving their ability. Adoption of TQM 
approach is helping them efficiently and effectively meet 
objectives and deliver results that contribute to achieving 
business goals.

Girish Tiwari, 
Vice President & Head - Electrical Standard Products at L&T E&A

54-56] Interview - L&T.indd   56 09-Nov-19   3:42:12 PM



• Designed to test Current, Voltage and Combined Transformers with 1 single test set
• Time saving testing: only 1 set up connection for all tests
•  Simultaneous test up to 6 TAPS thanks to the integrated Switch Module
• Able to test CT with saturation voltage up to 30kV
• Both direct and DC Method test available
• CT explorer function: find the nameplate data of unknown CT
• Integrated Demagnetizer
• Compact and lightweight
• Patented technology

iCT1
CT / VT Test Set
The NEW Fully automatic 
Current and Voltage 
Transformer Test Set

Current 
Transformer

Voltage 
Transformer

Combined 
Transformer

Regional Office: C-33, Ground Floor, Sector-2, 
Noida-201301, Uttar Pradesh, India
Phone: +91 120 4543853 / 54 / 4222712; 
Fax: +91 120 4574772
Website: www.altanova-group.com; 
Email: info.asia@altanova-group.com

Untitled-1   24 19-Nov-19   11:17:36 AM



Transmission & Distribution

58 Electrical India  | November 2019

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

The power sector is one of the 
most important constituents 
in the infrastructure 

sector and plays a critical role in 
the overall development of the 
economy affecting its growth and 
prosperity. While the transmission 
and distribution (T&D) segment in 
power sector is primarily owned by 
the central and state sector, the 
ownership share in the generation 
segment is distributed across the 
central, state and private sectors. In 
case of power transmission sector, 
ownership is predominantly led by 

Power Grid Corporation of India 
Ltd (PGCIL) in the inter-state and 
regional transmission network and by 
state-owned transmission utilities in 
the intra-state transmission network. 
The National Tariff Policy 2006 
introduced mandatory tariff-based 
competitive bidding for transmission 
projects awarded from January 2011 
with the objective of promoting 
competition and to encourage 
investments from the private 
sector, although there is provision 
of exemption for certain inter-state 
transmission projects as decided by 

Sustained financial 
turnaround for state-
owned distribution 
utilities critical for the 
entire power sector; 
Significant investment 
requirements in T&D 
given the strengthening 
requirements, an 
increasing demand and 
growing renewable  
energy mix.

TROUBLED T&D 
SECTOR -THE WAY FORWARD
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the Government of India (GoI). While there has been 
a good progress in attracting private investments in 
the inter-state transmission segment, the progress in 
attracting private investment in intra-state transmission 
sector has not been significant. The share of private 
players in terms of total line length has increased from 
3.3 per cent in FY 2012 to 7.4 per cent in FY 2019. 
Meanwhile, their share in terms of substation capacity 
has increased from 0.5 per cent to 3.7 per cent. Overall, 
the private ownership in transmission network both in 
inter-state and intra-state segment remains still limited. 

Strengthening transmission network
Given that thermal capacities are located closer to 
fuel source in case of domestic fuel-based projects 
and closer to coastal location for imported fuel-based 
projects and hydro power projects usually being located 
in remote areas in the north and north-eastern regions, 
transmission network remains critical so as to transmit 
power from such generating stations to the other 
load centric regions across the country. Moreover, the 
strengthening requirements in transmission network 
(both at inter-state and intra-state level) remain quite 
significant, given the rising renewable energy mix in 
the overall energy generation. The share of renewable 
energy capacity in all India installed power generation 
capacity has increased from 11 per cent (18 GW) as on 
March 2011 to 22 per cent (80 GW) as on June 2019, 
aided by strong policy support and an improved tariff 
competitiveness of renewables, especially wind and 
solar energy. With this, share of renewables in energy 
generation has too gone up to about 8 per cent in FY 
2018-19 from the negligible levels till FY 2011 and going 
forward, the share of renewables is estimated to rise 
further. This in turn, has necessitated large investment 
requirements to facilitate the integration of renewables 
in the grid so as to mitigate the risk of grid inadequacy 
as well as grid stability. Under Green Energy Corridor 
(GEC) scheme of Ministry of New & Renewable Energy, 
aggregate investments of about Rs. 43,000 crore have 
been planned to enhance transmission network, under 
which projects of about Rs. 11,500 crore have been 
awarded so far both through bidding and regulatory 
tariff-based route, for the expected commissioning over 
the next 2-year period. Given the execution challenges 
seen in transmission network projects due to right of 
way, land acquisition delays and other permitting risks 
involved, timebound execution of such projects remains 

critical especially for the large sized renewable projects 
which are under implementation, having relatively 
shorter gestation period.

Poor financial health of DISCOMs – A 
concern
Unlike the transmission segment, the distribution segment 
in power sector is mainly dominated by state owned 
distribution utilities or DISCOMs. However, continued 
weak financial position of most of the DISCOMs in the 
country remains an area of concern in the power sector. 
The financial position of state-owned distribution utilities 
on an all India basis has remained weak (as also reflected 
from median cost coverage ratio being less than 0.9 times 
in FY 2018) due to:
• Inadequacy of tariff in relation to cost of supply, 
• Inadequate subsidy receipts from state governments, 

and 
• Limited progress in improvement in the operating 

efficiency level i.e. distribution loss as compared with 
the regulatory targets set by the State Electricity 
Regulatory Commissions (SERCs) in respective 
states. 
Further, utilities in some of the states have high 

unrecovered revenue gap position because of the lack 
of tariff revision for a prolonged period in the past and 
large delays in true-up of the cost variations based 
on actual. Inconsistency in implementation of fuel & 
power purchase cost adjustment (FPPCA) framework 
by distribution utilities in many states has also adversely 
affected the credit profile of the distribution utilities. 
With the notification of Ujwal DISCOM Assurance 

Source: Tariff Orders issued by SERCs, ICRA Research
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Yojana (UDAY) scheme in November 2015, financial 
position for the DISCOMs on all India basis has shown an 
improvement in FY 2018 mainly on account of reduction 
in the interest cost with de-leveraging or debt take over 
and debt refinancing done by DISCOMs backed by State 
Government Guarantee; as seen in Exhibits herewith.

Apart from debt takeover, the financial turnaround of 
the DISCOMs remains linked to improvement in AT&C 
losses. However, the progress on this front remains slow. 
The current AT&C loss levels (source: UDAY website) 
continue to remain significantly high for utilities in 
several states as compared to the target fixed for FY2019. 
The current loss levels continue to remain significantly 
high in several key states such as Bihar, Chhattisgarh, 
Haryana, Jammu & Kashmir, Madhya Pradesh, Punjab, 
Rajasthan and Uttar Pradesh as compared to the target 
fixed for FY2019. On the other hand, the loss levels in 
the states such as Gujarat, Karnataka and Maharashtra 
have witnessed an improvement over the loss levels 
reported in FY2015. Nonetheless, the loss levels in 
majority of these states also remain slightly higher than 
the targeted loss level for FY2019.

Another important aspect of the UDAY scheme was 
the timely filing of tariff petitions by the DISCOMs and 
issuance of tariff orders by the SERCs. However, the 
tariff hikes proposed by the DISCOMs and approved by 
the SERCs for the past 2-3 years have remained lower 
than what was agreed under the UDAY MoUs leading to 

persistent gap between average tariff and average cost of 
supply, though reducing from earlier years. The median 
tariff hike for the DISCOMs at all India level has reduced 
from 8 per cent for FY2015 to 4 per cent for FY2016 
and FY2017 and further to 3 per cent and 1 per cent 
for FY2018 and FY2019 respectively. The tariff hike to 
remain subdued for FY2020 as well, given the limited or 
no tariffs hikes proposed by most of the DISCOMs and 
in view of the upcoming elections. 

Cash flow improvement in a sustainable 
manner is critical
With respect to the distribution segment, the progress 
in improving the financial profile of the DISCOMs as 
envisaged under the UDAY scheme thus remains slow, 
given that the reduction in AT&C losses is lower than 
expected in some of the key states and as the tariff 
revisions remain lower than agreed under UDAY and 
are not reflecting the movement in cost structure. In the 
long-run, the DISCOMs’ ability to keep their operating 
efficiency within the targets specified by the regulator 
and their ability to pass on the variations in power 
purchase costs to the consumers in a timely manner 
would remain critical for sustained improvement in 
their financial position. Recently, Ministry of Power has 
issued direction to the National Load Dispatch Centre 
(NLDC) & Regional Load Dispatch Centres (RLDC) 
to schedule and dispatch power from generation 
companies to distribution utilities (DISCOMs) only 
after implementation of payment security mechanism 
w.e.f. August 1, 2019. Payment security as per the 
notification is required to be in the form of Letter 
of Credit (LC) by the DISCOMs to the generation 
companies for the scheduled quantum of power. While 
the power purchase agreements (PPAs) tied-up between 
the generation companies and DISCOMs so far have 
the provision for payment security mechanism in the 
form of LCs, the provision has not been implemented 
by the DISCOMs in most of the states till date. The 
direction by MoP to NLDC/RLDC/SLDC regarding the 
LC requirement is being implemented by DISCOMs in 
states especially for conventional power projects and 
yet to be implemented for renewable power projects 
(as per industry sources). While the stricter direction 
of LC requirement is certainly a positive for generation 
entities, more importantly the cash flow improvement 
in a sustainable manner is critical for DISCOMs which 
require adequate tariff revision, operating efficiency 
improvement as well as timely and adequate subsidy 
support from respective state governments. 

Girishkumar Kadam, 
Vice President & Sector Head - Corporate Ratings, 
ICRA Ltd.  

Source: ICRA research, Tariff order issued by SERCs
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IPDS has sanctioned projects aggregating Rs 
320 billion for system strengthening, IT 
implementation, ERP, smart metering, distribution 
automation system etc. What is the status of 
these projects and how will these projects bring 
transition in the country’s energy sector?
IPDS scheme was launched to supplement 
the effort of States in the power distribution 
sector. It envisages strengthening of distribution 

removing bottlenecks 
in power supply

IPDS
Palka Sahni, an IAS officer of 2004 batch 
from Bihar cadre is spearheading Integrated 
Power Development Scheme (IPDS), a 
priority scheme of Government of India in 
the Urban Power Distribution Sector as 
Executive Director (IPDS), Power Finance 
Corporation. She gives a glimpse of status of 
IPDS projects, assessment of power 
transmission and distribution sector, policy 
measures taken by IPDS to curtail 
distribution losses, challenges in the power 
T&D sector that need urgent policy attention 
and many more in an interaction with 
Supriya Oundhakar.

infrastructure, digital technologies and new 
interventions keeping in mind land constraint 
in urban areas.  
The scheme is playing a key role in removing 
the bottlenecks in power supply due to capacity 
constraints of distribution networks. We have 
achieved a progress level of more than 75 
per cent on all India basis in case of system 
strengthening projects. 
IT enablement of Discoms achieved in bigger 
towns has improved business process flow and 
led to automation in several key operational 
aspects in Discoms and has also eased the 
life of a common man. A common toll free 
number for electricity complaints “1912” has 

“We have so far been able to reach out to over 30 
million urban consumers in around 2,100 odd towns 
where the work has been completed, with better 
power in terms of quality and reliability.”
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been implemented in the entire country. Multiple 
Payment options are now available and consumers 
are making full use of the same. States are in the 
process of extending the IT based systems in around 
2000 smaller towns. ERP implementation for 
improving operational efficiencies in the Discoms 
has already been completed in Discoms of AP, 
Jharkhand and MP. 
With such a massive thrust on strengthening 
of distribution infrastructure, it is expected that 
availability and quality of power on the last-
mile would improve in the urban areas thereby, 
contributing to the Government‘s vision of 24x7 
Power for All. At the same time, interventions 
like underground and AB cabling, smart metering 
etc are helping in AT&C (Aggregate Technical & 
Commercial) loss reduction. 
We have so far been able to reach out to over 30 
million urban consumers in around 2100 odd towns 
where the work has been completed, with better 
power in terms of quality and reliability. 

What is your assessment of power transmission 
and distribution sector during last year?
Sustained economic growth and burgeoning energy 
demand continue to drive the expansion of the 
country’s power sector. 
The power transmission network in India has 
grown significantly over the past few years driven 
by the need to support the growing load and provide 
connectivity to generation projects with around 0.4 
million ckm of transmission (220 kV and above 
voltage levels) line length and 0.9 million MVA of 
transformer capacity (220 kV and above voltage 
levels) being achieved by August 2019. As of March 
2019, India’s inter regional power transfer capacity 
stood at over 99 GW with an addition of over 12 GW 
during last one year or so. 
Grid expansion is being driven by the Government’s 
ambitious plans like 100 per cent electrification of 
its broad-gauge rail routes and scaling up renewable 
energy. To develop associated power evacuation 
infrastructure, Powergrid along with State utilities 
is implementing the Green Energy Corridor 
project to connect new solar and wind capacity. 

As recently as August 2019, CERC has proposed 
several amendments to the framework for real-time 
market, an important development given the large-
scale integration of intermittent renewable energy 
into the grid and the changing demand patterns.
The distribution segment has reported good 
performance over the past year with near 100 
per cent electrification under Saubhagya and an 
improvement in operational efficiency of different 
Discoms being the high points. 
In order to achieve the aim of ensuring 24x7 Power for 
All, substantial amount of modernisation, restructuring, 
and upgradation of the sub-transmission and 
distribution infrastructure including commissioning 
of new substations, lines, energy efficient distribution 
transformers, separation of agricultural and non-
agricultural feeders to facilitate judicious supply of 
power to agricultural and non-agricultural consumers 
in rural areas has been undertaken under IPDS and 
DDUGJY schemes of Government of India.
On the front of better governance and move towards 
digitalisation, the Ministry of Power through portals 
like National Power Portal (NPP) and various apps 

IPDS Achievements
• More than 800 new power substations 

commissioned adding around 8300 MVA 
of transformation capacity 

• Capacity augmentation of 1,350 exiting 
substations completed

• More than 28,000 ckm of new overhead 
lines charged for better reliability

• Around 60,000 ckm of underground and 
aerial bunched cables laid to reduce 
losses 

• 50,000 new distribution transformers 
charged for improving power supply in 
towns 

• Contribution towards green energy  - 
40,000 KwP of solar panels installed on 
substations and other Government 
buildings across states  
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has brought higher transparency. This has enabled 
online tracking of the performance of the entities in 
the value chain.
Significant progress has been made in smart 
metering with the installation of over 600,000 smart 
meters in Bihar, NDMC (New Delhi), Haryana, 
MP and Uttar Pradesh. The Ministry of Power has 
also issued an advisory to all Discoms to draw up a 
roadmap for switching to smart meters in prepaid 
mode over a period of three years. 
Further, to bring about reform in the segment, the 
Ministry of Power has recently mandated Discoms 
to open and maintain a letter of credit (LC) as a 
payment security mechanism for Gencos. 
Very recently, ‘Getting Electricity’ in India with 
a ranking of 22 has been declared one of the 
highest ranked indicator as per World Bank’s Doing 
Business Report (DBR,2020) and the same has 
been made possible due to several administrative 
easing measures initiated by the Ministry of Power, 
State Governments and the State power discoms.

Distribution losses continue to remain high 
affecting the viability of the entire power value 
chain. What are the policy measures taken by 
IPDS to curtail these losses?
Power distribution sector is still struggling for lot of 
inefficiencies in the distribution due to AT&C losses. 
Also, there is a long way to go for achieving 24×7 
availability front in non-metro cities, semi-urban 
areas. AT&C losses correspond to electricity produced 
but not paid for and are one of the main indicators of 
Discoms’ health. AT&C losses are caused by a variety 
of problems, including energy sold at low voltage, 
improper load planning, inadequate investments in 
the distribution system, improper billing and theft.
Under IPDS, State Discoms are implementing more 
than 65,000 ckm of aerial bunched cabling, 20,000 
ckm of underground cabling, 8.5 million static meters 
which amongst other system strengthening work will 
facilitate reduction of losses. Further, distribution 

utilities must focus their attention and resources 
on inside-out digitalisation of business processes 
by investing heavily in IT and IT-enabled solution 
technologies to automate routine and repetitive 
activities. IT enablement of smaller towns shall help 
in proper energy accounting and auditing of these 
towns and will form the backbone for smart metering 
projects. With implementation of around 4 million 
smart meters sanctioned under IPDS, Discoms will 
be in a position to engage with customers, meet 
peak demand and increase billing efficiency. Greater 
transparency and accountability will come into the 
system and will aide in reducing AT&C losses.

What are the biggest challenges in the power 
T&D sector that need urgent policy attention?
The power transmission segment has been evolving 
in line with the increasing power demand and the 
changing energy mix due to the influx of renewables. 
Going forward, a substantial investment is required 
in transmission alone to meet the future peak load, 
which is expected to reach 234 GW by 2021-22.
Several challenges need to be resolved to ensure the 
timely implementation of grid expansion plans. From 
a grid planning point of view, these challenges pertain 
to the short gestation period of renewable energy 
plants, reactive power management, fault level at the 
point of interconnection, the diversity of resources, 
and the quantum of renewable energy generation. 
Grid integration of large scale solar or wind generation 
capacities requires balancing actions because of 
natural intermittency of such generation. Due to 
the lack of harmonisation of policies and regulations 
across different States, securing right of way (RoW) 
continues to remain a key concern for all project 
developers with environmental and forest clearances 
being the leading challenges in project development. 
The large-scale capacity addition and connection 
of millions of new consumers to the grid requires 
robust grid planning. Further, system operators and 
regulators need to be empowered to ensure effective 
implementation of relevant policies and regulations.
The augmentation of transmission infrastructure, 
particularly, Green Energy Corridors at the intra-
State level, need to be accelerated to ensure that the 
Government’s renewable energy and Power for All 
goals are met. This coupled with the implementation 
of power system operation reforms in the States 

“Power distribution sector is still struggling for lot of 
inefficiencies in the distribution due to AT&C losses. Also, 

there is a long way to go for achieving 24×7 availability 
front in non-metro cities, semi-urban areas.”

Continued on page 66
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will help in building a more flexible and robust grid 
equipped to support the shift in generation mix and 
distribution loads.
Restoration of the financial health of Discoms 
and improvement of their operating performances 
remain the critical issue for the distribution sector. 
Challenges such as inadequate tariff hikes (leading to 
high ACS – ARR gap), significant cross-subsidisation, 
minimal private participation, and delay in metering 
also continue to hamper the distribution segment’s 
progress. 
Going forward, the focus needs to be on not just 
structural and policy changes, reforms to increase 
competition but also on the technological evolution 
of the distribution segment. We will need schemes 
which focus on all three aspects - people, policy and 
technology. Since communication forms the backbone 
of any technology solution, thought needs to be given 
on this aspect. The schemes also need be linked to 
Discoms’ performance, and funds may be released 
only if operational and financial targets are met. As 
such, effective implementation of the schemes and 
restructuring package will remain the key.

According to you, how technology and 
innovations can bring transformations in the 
T&D ecosystem?
Over the last few years, there has been a very 
significant increase in the use of technology by 
power sector in India. The transmission segment 
is also steadily making its way up the technology 
curve. The transmission grid is witnessing the 
adoption of state-of-the-art technologies such as 
wide area monitoring systems based on phasor 
measurement units.
The increase in use of technology in sub-transmission 
and distribution sector was driven primarily by the 
Restructured Accelerated Power Development and 
Reforms Programme (R-APDRP), which is now a 
part of the Integrated Power Development Scheme 
(IPDS). Several technology solutions are being 
deployed to improve the business processes and 

operations of utilities including SCADA/ DMS, Real 
Time Data Acquisition (RT-DAS) for capturing SAIFI 
or SAIDI at substation level, ERP, sensor technologies 
among others. At the core of the industry’s technology 
transformation are smart metering systems. Two-way 
data communication systems established through 
smart meters can be leveraged for providing data on 
load forecasts, optimising consumption, as well as 
improving customer engagement, among other things. 
Presently, the Indian power sector is changing much 
faster than expected. Decentralised generation, 
prosumerism, a rapid influx of renewables, proliferation 
of intelligent devices, launch of electric vehicles are 
driving Discoms to look at innovative ways to engage 
with its customers. Traditional T&D networks are 
evolving towards smarter grids, while greater choice 
in energy supply and use is expected to create new 
marketplaces. With all the above in place, technology 
and innovation is expected to play a key role to help 
T&D businesses extract value from it.

Where do you see India’s power sector in next 
two years?
Power sector is at an exciting phase now and going 
forward it is expected that the demand will grow 
to cater to the continued economic growth of the 
country, creating more volume in the power market 
with strengthening of financials of Discoms. Also, 
increasing population and growing penetration of 
electricity connections, along with increasing per-
capita usage would provide further impetus to the 
power sector. The demand is also likely to come from 
shift of usage from fuel to electricity in transport 
and agriculture sector in particular from distributed 
generation with solar installations. Electric vehicles 
and chargers have penetrated almost every State, 
and smart meters are rapidly making headway 
into homes. To address the new challenges and 
opportunities, Discoms will also have to consider new 
solutions that can help deliver better services as well 
as improve productivity, resource management and 
ensure load optimisation.
Any transformation requires concerted efforts and 
there is a need for every stakeholder to contribute 
towards revolutionising India’s power sector which 
will contribute in a big way to achieve the Prime 
Minister’s target of becoming a USD 5 trillion 
economy by 2025. 

“The focus needs to be on not just structural and policy 
changes, reforms to increase competition but also on the 

technological evolution of the distribution segment.”

Continued from page 64

62-66] Interview- IPDS.indd   66 08-Nov-19   6:26:42 PM



Untitled-1   24 19-Nov-19   11:21:33 AM



Thermal

68 Electrical India  | November 2019

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

WOES

Power demand to log a compound 
annual growth rate (CAGR) of 5-5.5 
per cent in the five fiscals through 

2024, faster than 4.9 per cent in the previous 
five fiscals, CRISIL Research anticipates.

Growth will ride on the residential 
and agricultural segments. Residential 
consumption will gain from growing 
penetration of household appliances, 
improved power supply durations, and 
enhanced disposable incomes of urban and 
rural households, while rural consumption 
– especially in agrarian states – will get 

a fillip from strengthening of distribution 
infrastructure.

In fiscal 2020, demand is expected to 
be subdued due to the recent slowdown 
in industrial activity, lower agricultural 
consumption stemming from above-average 
rainfall across the country, and electricity 
supply disruptions caused by flooding in 
major states.

However, post fiscal 2020, the steps taken by 
government to boost consumption, economic 
revival and rekindled private investments are 
expected to shore up demand.

Capacity addition to be subdued given sharper focus on renewables, 
surplus capacities and weak DISCOMs, observes Mayur Patil,  

Associate Director, CRISIL Research

THERMAL
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On the flipside, energy-efficiency measures across 
categories, reduction in transmission and distribution 
losses, and increased penetration of rooftop solar will 
limit demand growth.

Govt utilities to drive capacities, future 
uncertain for private projects
The pick-up notwithstanding, demand growth may be 
insufficient to ensure optimum utilisation of already 
installed conventional generation capacities, resulting in 
continued stress in the sector.

In fact, capacity addition in conventional (excluding 
renewables) power generation segment is expected to 
more than halve to around 31 GW (net of retirement/ 
de-commissioning of around10 GW old and inefficient 
plants) between fiscals 2020 and 2024, compared with 
around 66 GW added in the preceding five years.

Consequently, a large number of projects, which are 
at a nascent stage, are likely to get postponed or cancelled 
until the demand situation improves significantly.

Moreover, fresh project announcements are limited as 
players are opting for the inorganic route for expansion, as 
a number of assets are available at reasonable valuations.

The private sector will bear the brunt of all this as 
large capacities under construction are stuck due to 

financial problems faced by promoters. Lenders are 
reluctant to extend further capital as the future of 
these projects is uncertain given the circumstances. 
Hence, a considerable number of under-construction 
capacities face a potential liquidation risk over the 
forecast period.

CRISIL Research expects around87 per cent of the 
total around 31 GW capacity additions between fiscals 
2020 and 2024 to be coal-based, led by a large number 
of planned projects that are at advanced stages of 
completion and have some sort of fuel supply and off-
take arrangement already in place. However, all these 
projects are expected to face ambiguity over fuel supply 
as well as power offtake on account of the supply surplus 
situation prevailing in the sector.

In case of gas-based power, too, capacity addition 
over the next five years is not likely to be significant 
given severe constraints in domestic gas availability. The 
government, though, is considering policy interventions 
to revive the existing stranded gas-based capacity in a 
bid to move towards cleaner, less polluting fuels such as 
natural gas for meeting the energy demand and tackling 
environmental concerns.

As for hydro power, capacity addition in the next five 
years is estimated at only around 2.5 GW given the long 
gestation periods and geological risks associated with 
these projects.

Policies, changes in rules to offer 
respite, but timely implementation key
The government has initiated several measures to 
alleviate stress in the power generation segment, the most 
recent being the Scheme for Harnessing and Allocating 
Koyala Transparently in India (SHAKTI) policy, which is 
aimed at removing fuel supply bottlenecks by providing 
coal linkages to plants having a letter of assurance. 
This would keep their generation cost low and ensure 
increased plant availability with assured fuel supply.

The government also approved implementation of 
the recommendations of the high-level empowered 
committee constituted to address issues of stressed 
thermal power plants. Key suggestions of the committee 
include allocation of coal linkage to stressed power 
plants without power purchase agreements (PPAs), non-
lapsing of short supplies of coal, determination of annual 
contracted quantity based on efficiency, mandatory 
payment of late payment surcharge, non-cancellation 
of PPA, fuel supply agreement or long-term open access 

Power demand seen growing steadily through fiscal 2024

Private sector unlikely to add capacity in next five years
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in the scenario post resolution under the National 
Company Law Tribunal, non-cancellation of PPA for 
non-compliance of the Commercial Operation Date.

On the other hand, gains achieved through the 
Ujjwal DISCOM Assurance Yojana (UDAY) have started 
to reverse as continued inefficiencies, tariff hikes lower 
than the targets set under UDAY, and piling up of 
DISCOM debt due to continued losses have started to 
weaken DISCOMs across states.

The Centre is constantly pushing for distribution 
reforms to strengthen the weakest link in the power 
sector value chain – the DISCOMs – through various 
interventions at both policy and regulatory levels. The 
draft tariff policy under discussion is expected to shift 
the focus on operating efficiencies and accountability 
of DISCOMs. The government also plans to introduce 
UDAY 2.0 with renewed focus on DISCOM turnaround 
to achieve the stated objective of 24x7, cheap, reliable 
and quality power to all at the earliest.

However, regular tariff revisions and large-scale 
investments in distribution infrastructure for operational 
efficiency are critical to improve the financial health of 
state DISCOMs.

Apart from this, ministry of power has made it 
mandatory for state DISCOMs to give payment security 
to inter-state generators in terms of opening up of 
letter of credit against quantum of power purchased by 
them post August 1, 2019. This is expected to induce 
financial discipline in some of the major DISCOMs 
whose mounting dues were hurting working capital 
cycles of private generators – one of the reasons for the 
current stress in the sector.

Implementation of these measures in a time-bound 
and effective manner is crucial for addressing the woes 
of the thermal power generation sector.

A robust pick-up in power demand – crucial for 
revival of the stressed generation segment – has eluded 
the sector despite several measures initiated by the 
government. As of fiscal 2020, major DISCOMs had 
already tied up for excess power procurement through 
long-term PPAs to meet their respective demand.

The overall power procurement structure is also 
expected to undergo a shift and DISCOMs are likely 
to prefer short/ medium-term procurement instead 
of long-term PPAs considering the increasing share of 
intermittent renewable energy and rise in industrial 

Key amendments proposed in the new tariff policy

Continued on page 72
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open access consumption. As DISCOMs are avoiding 
tying up for excessive capacities under such uncertain 
sales growth projections, few fresh long-term PPAs for 
conventional power are expected till fiscal 2024.

This means financial woes of generators with untied 
capacities will continue.

Transmission and distribution segments 
to drive investments
CRISIL Research expects investment worth Rs 9.5-10 
lakh crore in the power sector over the five years through 
fiscal 2024, marginally lower than that seen in the 
preceding five years.

The generation segment will continue to account for 
a large share of these investments, though its share is 
expected to be lower at around 33 per cent (excluding 
renewables) compared with 41 per cent in the preceding 
five years.

Investments in the transmission segment (around Rs 
3.8 lakh crore) are expected to witness strong growth 
over the next five years, led by robust investments in 
inter-regional transmission by Power Grid Corporation 
of India Ltd, development of green energy corridors, and 
steady investments from various states to augment intra-
state network. Increasing private sector participation will 
also support transmission investments.

Strengthening and expanding the regional and intra-
state grids, along with improved rural electrification, 
is also expected to ease grid congestion and supply 
constraints, eventually benefiting power generators.

The planned strengthening of inter-state and intra-
state transmission systems, and ultra-high-capacity 
green energy corridors to evacuate renewable energy 
from renewable energy-rich states are expected to boost 
growth in the transmission segment.

In the distribution segment, investments of Rs 3.0-
3.2 lakh crore are expected. These would be driven 
by increased outlay from the central government 

on various distribution-related schemes and state 
investments to reduce aggregate technical and 
commercial losses. Under the central government-
sponsored Integrated Power Development Scheme 
and Deendayal Upadhyaya Gram Jyoti Yojana, projects 
worth Rs 62,900 crore have already been sanctioned 
and are under implementation.

To sum up, while the thermal generation segment is 
staring at hard times, the transmission and distribution 
segments would see both investments and capacity 
additions over the next five years.

Also, while the transmission segment is on track to 
achieve targets, the distribution segment remains hobbled. 
Further reforms and their pragmatic implementation by 
states is the key to next phase of power sector growth. 

Outlook on investments in power sector between 
fiscals 2020 and 2024

Outlook on transformation capacity by fiscal 2024

Mayur Patil, 
Associate Director, CRISIL Research

Continued from page 70
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India a long-term, attractive 
market, says Tarak Mehta of ABB

On the sidelines of the ABB Electrification 
Media Day event held in Bergamo, Italy, 
Tarak Mehta, President - Electrification 

business, ABB speaks to Subhajit Roy and 
highlights the trends that will drive the company’s 
electrification business in India.

Electrification remains a core business for ABB. 
What’s the commitment of ABB Electrification 
for Indian market?
Electrification business of ABB has significant 
presence in India. We are quite happy and exciting 
with the growth! We are bringing a lot of new 
technologies to India. We see significant sectors 

where ABB can make a difference – whether it 
is e-mobility, building automation or some new 
innovative solutions that we have developed from 
energy efficiency or impact perspective. We are 
investing there as the future potential of India 
continues to be strong. 

What kind of growth has ABB Electrification 
achieved in the Indian market?
We have had double-digit growth in the business 
of electrification through the second quarter. 
Given the economic environment, the factor 
that our business has grown is quite encouraging  
for us.

For us India is a long-
term, attractive market 
where our investments, 
our talent is being 
developed not just only 
for India but also for 
many applications in 
different parts of the 
world.

Tarak Mehta,
President - 
Electrification business, 
ABB

ABB’s plant in Dalmine, Italy (top view)
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We are almost at the end of 2019. 
What’s on the cards for ABB India 
for 2020?
In 2020, we are re-shaping the 
portfolio. There would be a substantial 
change in the solar inverter portfolio. 
Along with that, we are bringing in new 
technologies in India for data centre, 
e-mobility, as well as for overall energy 
saving on the building side. Energy 
efficiency is quite a big important topic 
in India where we are focused.

Where do you see the future 
growth of ABB Electrification 
coming from?
On the infrastructure side, certainly 
the Government of India spending is 
resulting in some good development 
for our business. Then we see some 
changes – there is a shift from 
traditional heavy industry to more 
light manufacturing. We see good 
growth and potential in discreet food 
and beverage, and quality of life 
related industries. Also, there are 
focused government programs where 
we clearly see the opportunity. 

When you talk about government 
programs, the government is 
focusing on smart cities, renewable 
energy, and e-mobility. So where 

exactly ABB is placed in these 
three areas?
I think all these three areas are 
important to us. Let’s start with 
e-mobility. We are supporting NITI 
Aayog with installation of fast charger 
to bring the concept of technology into 
the country. Then as we move into 
the smart cities, it is all about what 
does the smart city do for the people? 
Is it more efficient? Are we reducing 
the load on their conditioning? Are we 
making the buildings more efficient? 
So, the connectivity has to result in 
improvement along three dimensions. 
Firstly use - meaning get more out 
of same input of energy. Second is 
connectivity but it should again result 
in something more efficient and 
better. Third and more importantly, 
it should provide a positive impact on 
the environment – meaning it should 
have an impact on the sustainability, 
it should reduce the pollution which 
is a challenge everywhere in the 
world, specifically, in India it is a big 
challenge these days. We have to 
come up with solutions which impact 
all these three. That is what we think 
about and execute now.

Acquisition of GEIS is considered 
as one of the major acquisitions for 

ABB and it has made significant 
impact in the US market. What’s 
the impact of this acquisition in 
Indian market?
GE Industrial Solutions (GEIS) also 
has a significant India component. 
In Hyderabad we have a group of 
very competent and capable people 
who are former GEIS and helping 
us to improve our entire portfolio 
worldwide. They are part of our 
continuous improvement product 
portfolio team which we run on a 
global basis and the biggest number of 
resources are former GEIS employees 
who are making a big contribution. 
That is one aspect of it. The other 
aspect is the portfolio. We are there to 
serve GE installed base in India which 
is not that small given its history. We 
are going to build GE installed base 
with new digital solutions that help 
make it more efficient and productive.

Globally, ABB Electrification 
invests around 3% of its turnover 
in R&D. What sort of investment 
comes into R&D in India?
Typically, in India, we have a 
higher percentage of turnover (into 
R&D). R&D in India is done in 
two dimensions – one is for India 
where we invest and make sure 

ABB Dalmine Smart Lab ABB Dalmine Switchdisconnectors production line
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our portfolio meets local needs. Secondly, our global 
product development teams which are based, funded and 
supported not only in India but also out of India. So, our 
R&D presence in India is higher than the 3 per cent of 
the Indian revenue volume. And, on top of that, we have 
globally funded R&D that we do in India for the rest of 
the world.

It is understood that ABB Electrification’s major 
focus is on the US and China. What about India?
In terms market size, India is a significantly smaller 
market compared to the US and China. It does not mean 
it is less important to us. Because of the investments we 
have, the market position, and the growth potential of 
India, we are very focused and committed to make sure 
that Indian business development is in line not only with 
the local market but also provides us manufacturing 
ways for supporting the South-East Asian region and in 
some cases, we have global product portfolios which are 
based in India meaning serving the rest of the world. 
For us, India is a long-term, attractive market where our 
investments, our talent is being developed not just only 
for India but also for many applications in different parts 
of the world. Like in Italy, we will have similar capacity 
and capability in Bangalore or in Hyderabad where we 
are not only doing things for India but for the world 
utilising the skills and capabilities of the colleagues in 
India. That is what we want to do.

You are also on the board of ABB India. So, what kind 
of revenue commitment do you have to the group for 
Indian subsidiary?
Our commitment is to continue to grow the businesses 
we have. So, Sanjeev (Sanjeev Sharma, CEO & Managing 
Director, ABB India) and the team’s responsibility is to 
make India a significant part of ABB and they are doing 
a good job in terms of delivering good value. It is not only 
us but also our independent shareholders recognising 
the value and contributions. So, they have a free reign in 
terms of investing in the business but we want to see the 
continuous growth of profits as well as revenue. That’s the 
only small requirement we have. Double-digit is better!

Power sector in India is going through a lot of 
challenges. What is your take on this?
There are two components to this – generation & 
transmission is one and the other is distribution side. 

When we look at the challenges of India as a country, we 
do need to generate electricity in a much more renewable 
and sustainable manner. That means less coal-fired 
power plants. That is what we need in India. Though 
it (coal-fired) is a cheap form of electricity, we need 
to shift away in order to have a positive environmental 
impact. However, in my opinion the bigger challenge is 
in the distribution side. India has a lot of power that is 
lost between generation and the time it comes to plugs 
and sockets. Whether it is through the free power we 
give to a lot of people who don’t necessarily appreciate 
it. There is a big challenge for distribution companies to 
get returns on investment. So, privatising it might be one 
avenue. Cleaning up the generation might be another 
avenue and a distributed power generation like the solar 
panels which provide very nice and competitive micro-
grid applications especially in villages could be another 
form. There power sector can provide more electricity to 
many more people without having too much of negative 
impact on the environment which is a big challenge. 
The complexity will come as the quality of life increases 
and more people come into the urban environment. As 
we have an opportunity now in the area of sustainable 
mobility like electric vehicles, the requirements on the 
grids whether it is distribution or transmission, will get 
even more important. They will have to do a better job 
because more power will come through electricity than 
any other form in next 10-15 years. So, the good news is 
the demand would grow. But the challenge is do we have 
the business models to pay for those investments in India 
especially, for a distribution utility? In that case, policy 
changes will have to be made along with investments  
in technology. 

ABB Dalmine Switchgear production line
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Availability of energy had 
always been a major factor in 
socio-economic growth of any 

country and hence it is prudent to 
take a broader look of power scenario 
in Indian context. 

Since inception of independent 
modern India, we have come a long 
way in every sector of business and 
society. Power sector also is not 
exception to it. From the per capita 
consumption 16kWh in 1947, now 
our demand has grown almost 80 
times to 1,181 kWh and to cater 
to this we enhanced our installed 
capacity 350 times – from 1,362 MW 
in 1947 to 361 GW in 2019. 

The total infrastructure that 
caters to this demand of per capita 

power comes under the term “Power 
Scenario”. From potential of installed 
generation capacity to the limitations 
in distribution of power, the present 
and the future aspiration of this 
sector is worth analysing. Let us 
analyse the challenges in this sector 
first.  

Challenges 
Present installed capacity in India 
is 361 GW approximately and we 
are on the verge of becoming an 
energy surplus state with respect 
to per capita and peak demand, 
however challenges in power 
sector are quite evident these days 
and these challenges are making 
most of the stakeholders anxious. 

India is on the verge of 
becoming an energy 
surplus state with respect 
to per capita and peak 
demand. In this article, 
experts from BHEL 
outlines the current 
status, challenges, and 
future opportunities.

INDIAN POWER 
SECTOR: 
CURRENT SCENARIO & FUTURE GROWTH
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Major reason for this anxiety is volatility in the sector 
with respect to government decisions, environmental 
concerns, geopolitical situation and very fast changing 
technology in power sector as well as related sectors such 
as transportation. 

Power sector has seen both peak growth as well as steep 
recession in last 15 years. Sector was outperforming the 
7-8 per cent growing GDP of the country in years 2000 to 
2012. However, after 2015 to present thermal sector has 
seen steep decline. Let us discuss major reason for this 
decline. 361 GW of installed capacity comes from major 
sectors as given in Figure 1.

As it can be seen clearly that fossil fuel-based power 
plants cater more than 80 per cent energy demand of 
our country. 

When we were short of generation with respect to 
demand of power in late 1990s Government focused on 
increasing the generation capacity and flood of new coal 
based super critical power plants came in to existence 
and business in power sector flourished to its pinnacle 
by 2010 to 2012. 

Capacity addition from conventional sources in 12th 
Five-Year Plan was approximately 100 GW (112 per cent 
more than target) and from renewables was 33 GW. This 
figure may be appreciated more if we see the journey of 
55 years since 1947 to 2002, India has added 105 GW in 
these 55 years compare to 133 GW addition in 12th Plan 
alone.  However most remarkably we exceeded the target 
in 12th Plan though there were considerable slippages in 

capacity addition from renewable sources such as hydro 
and from non-fossil-based sources such as nuclear. 

And this shows irony in our focus because we almost 
ignored the geo-political sentiments of the world and 
environmental concerns over thermal power plants in 
last two decades. Kyoto Protocol came in to effect in 
2005, but countries had already started responsible 
thinking of low-carbon emission in early 1990s and 
hence most of the European Union, USA, Canada, Japan 
etc. had migrated to hydro and nuclear for their major 
power needs by this time. 

World Health Organisation’s estimate tells that 
approximately 4 lac people die yearly in India due to use 
of fossil-fuel in various utilities.  Further Indian coal is 
estimated to be biggest source of greenhouse gases in 
country. 

Apart from air pollution, deforestation, soil pollution, 
waste ash are other major environmental concerns 
associated with thermal power are proving it one of the 
biggest environmental threat not only for the country but 
also for the whole world. 

Understanding need of the hour, the Indian 
government has signed Paris Agreement COP21 in 
2016 and hence thrust has been changed not only for 
promotion of renewable energy but also making stringent 
norms for emissions for existing fossil fuel-based plant 
in the country. As of 2016, the existing coal-fired power 
stations in the utility and captive power sectors were 
estimated to require nearly Rs 1.25 crore per MW 
capacity to install pollution control equipment to comply 
with the latest emission norms set out by the Ministry of 
Environment & Forests.

Fuel gas de-sulfurization plants (FGD) and selective 
catalytic reduction (SCR) plants are made mandatory for 
control of SOx and NOx emission levels.  

Opportunities for improvement
Every area which will promote non-fossil fuel-based 
energy usage shall be of prime importance not only in 
India but also in whole world. All the policies will revolve 
around this “Greener Energy Concept” only. Hence 
terms such as coal gasification, e-mobility, solar power 
are no longer jargons but these are becoming businesses 
of present time. 

The government’s National Electricity Plan of 2018 
states that the country does not need a single more non-
renewable power plants in the utility sector until 2027, 
with the commissioning of 50,025 MW coal-based power 

Actual Power Generation  
in 2018-19

Installed Capacity till  
Aug-19

Figure 1
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plants under construction and addition of 275,000 MW 
total renewable power capacity after the retirement of 
nearly 48,000 MW old coal-fired plants. 

This paradigm shift in national policy narrates that 
no new subcritical or even super critical thermal plants 
(coal based) will be constructed in coming decade. 
Few advanced ultra-super critical plants may turn-
up due to better efficiency of AUSC technology and 
approximately 20 per cent low carbon emission as 
compare to subcritical. However, whole of our policy 
thrust will be on greener and cleaner source of energy.  

In India we have limited water resources and our 
hydro power potential is dependent on many international 
treaties with China, Pakistan and Bangladesh. Potential 
of major rivers such as Ganges, Narmada, Chambal and 
Brahmaputra has already been utilised. 

Hence major focus for renewable energy shifts 
to solar power. India is ranked 6th in the world in 
terms of solar power generation but we have enormous 
unused solar potential. Further, due to advancement in 
semiconductor technology per unit cost of solar power 
declining day by day and making it very lucrative option 
for any policy maker.  

The country’s solar installed capacity has reached 
30.709 GW as of 31 August 2019. India expanded its 
solar-generation capacity 8 times from 2,650 MW on 26 
May 2014 to over 20 GW as on 31 January 2018. 

The government aims to add 100 GW solar power 
by 2022 which earlier seemed to be very optimistic 
but now appearing quite achievable. Seriousness of 
our commitment for solar   power may be seen from 
our initiative to form International Solar Alliance, 121 
countries are its member right now. 

In coming few months solar-based power plants will 
be India’s third largest source of energy. 

We are witnessing daily new technological 
advancement and innovative ideas in this sector for 
making Solar power affordable, concepts such as floating 
solar are becoming popular today in India also.  Recent 
example is NTPC’s 100MW Ramagundam floating plant 
which is largest plant of its kind.

Future ahead in power sector
In coming years when we will be having abundance of 
clean energy from renewables, quality of energy will also 
take equal importance. India’s aggregate transmission 
and commercial (AT&C) losses were nearly 21.35 per 
cent in 2017-18.This compares unfavourably to the total 
AT&C loss in the electricity sector of the United States, 
which was only 9.43 per cent out of 4,113 billion kWh 
electricity supplied during the year 2013. The Indian 
government has set a target of reducing losses to 17.1 
per cent by 2017 and to 14.1 per cent by 2022.

Plant load factor coal-based power plants is decreasing 
continuously as per figure 2.

Due to this policy makers are taking issue of 
power distribution very seriously. Many projects have 
been started for necessary infrastructure to ensure 
uninterrupted electricity supply to all households, 
industries, and commercial establishment and hence to 
increase plant load factor of various plants.

Figure 2

Floating Solar Plant

Continued on page 82
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New technologies for smart grids and intelligent 
distribution networks are also being introduced at various 
levels of national grid. However, in distribution segment, 
India has a very long way to go and immense opportunities 
of improvement.   

Further, the stability of grid will be a great challenge 
in coming years. As we are pumping solar power 
increasingly, in coming years frequent load through-off 
of thermal plants will increase considerably. Technology-
wise it is difficult for a thermal plant to switch-on and off 
frequently and this will be required because most of the 
time solar will cater to load in day time and thermal will 
come into picture in evening. This daily load through-
off will decrease efficiency of thermal plant significantly 
and hence will increase its carbon footprint. So, this 
technological gap of existing plants will be challenge for 
grid stability in future years. 

Decommissioning of old thermal plants and poor 
efficiency of running ones will make them economically 
less viable and hence time has come now to think seriously 
for nuclear plants in the country and time has come to 
overcome the technology gaps in field of nuclear power. 

Fate of Indian power industry will lot depend on fast 
breeder reactor technology in future years. 

In coming decade transportation sector in India and in 
world will also see a big transformation. Soon fossil fuel-
based vehicles will be matter of history and battery-operated 
vehicles will take important place in our daily lives. 

Power sector will not remain unaffected by this mass 
change because ultimately for charging of so many 
batteries we will require electricity. 

Companies with technological edge in battery and 
chargers will have a very bright future in coming decades. 

Ventures dealing with alternate fuels such as 
methanol, dimethyl ether (DME), and water-gas will also 
be very lucrative choice in various utilities. Big giants 
in automobile sector of European Union have already 
started use DME-based newly developed engines in large 
commercial vehicles and even in ships and ferries. 

Hybrid equipment and vehicle working on combination 
of solar energy and battery operation or DME shall be 
in demand soon. Methanol can be thought of cleaner 
alternative to coal for power generation, China has 
already taken this concept to far and further working on 
it.

So finally, it can be said that in very short time we 
will see a big transformation in power sector of India and 
only those players will survive who have read pulse of this 
transformation in time. 

Vaibhav Dixit,
Manager, Bharat Heavy Electricals Limited (BHEL)

P K Upadhyay,
AGM, Bharat Heavy Electricals Limited (BHEL)

Continued from page 80
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The power and distribution 
transformer sector has been 
witnessing an upstick due to 

renewed infusion of investments in 
transmission and distribution (T&D) 
sector as a positive impact of the 
government’s UDAY scheme for 
strengthening of T&D infrastructure. 
An International Energy Agency 
(IEA) report predicts that the 
power demand in India will triple 
between 2018 and 2040. Moreover, 
the government’s schemes such as 
the Deendayal Upadhyay Gram Jyoti 
Yojana (DDUGJY), the Integrated 
Power Development Scheme (IPDS) 

and the recently launched Sahaj Bijli 
Har Ghar Yojana (Saubhagya) have 
generated a spurt in demand for 
transformers.

What’s on cards 
The Ministry of New and Renewable 
Energy under Green Energy 
Corridor (GEC) scheme has 
planned to invest Rs 430 billion 
for enhancing transmission network 
under which projects of about Rs 
115 billion have been awarded so far 
both through bidding and regulatory 
tariff-based route, for the expected 
commissioning over the next two-year 

Transformers in 2020
The transformers sector is 
projected to show strong 
growth in 2020 due to the 
government’s schemes, 
increased renewable 
generation, power 
evacuation and 
strengthening of 
interconnecting grid 
transmission.

Supriya A Oundhakar, 
Associate Editor
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period. This paradigm shift towards 
alternative energy resources like 
nuclear and solar energy for power 
generation is expected to further 
boost the transformer deployments 
in the country in near future. Thus, 
demand for distribution transformers 
is projected to grow at a CAGR of 
over 10 per cent till 2020. 

Manjit Singh Sethi, Senior VP, 
Head Transformers, ABB India 
Limited observes that India’s power 
and distribution transformers 
industry has grown in the first 
half of 2019 as compared to 2018 
largely on demand from the central 
transmission utilities and also from 
specific state transmission utilities.

Elaborating, he adds, 
“Opportunities are mainly on account 
of increased renewable (solar) 
generation, power evacuation and 
strengthening grid interconnections 
for building a strong national grid.. 
The shift towards electrification 
of transportation is an additional 
driver.” 

However, the Indian transformer 
industry witnessed a stagnant 
period due to slowdown in projects 
both in power and distribution 
sectors during the last two years. 
The GST ambiguity rate for capital 
good products has added to the 
woes of transformer manufacturers 
leading to business slowdown. “The 
recent tender or ordering activity 
by utilities also show a receding 
trend. Number of projects in the 
transmission and distribution sector, 
which had been initiated, have been 
put on hold due to delay in approval 
and paucity of funds,” informs M 
Vijayakumaran, Senior Transformer 
Expert, Prime Meiden. 

He further mentions that discoms 
are also instructed to improve 

operational efficiency. New standard 
IS 1180 has been made compulsory 
to improve energy efficiency and 
reliability of distribution transformers. 
Central Electricity Authority (CEA) 
is taking action to standardise the 
specification for power transformers 
also and a new standard will be 
released in early 2020 which will 
ensure energy efficient and reliable 
power transformers.

Atul Agrawal, Managing Director, 
Uttam (Bharat) Electricals, states, 
“Increase in consumption of 
electricity in rural areas, urbanisation, 
industrialisation, electric vehicle 
charging stations, generation of solar 
and wind energy etc. are some of 
the major growth drivers in rising 
demand of transformers in India. 
Thus, we can say, India’s T&D 
market is undergoing a tremendous 
change as Indian government is 

focusing towards providing reliable, 
sustainable and affordable 24x7 
electricity to all.”

The Indian Transformer industry 
has more than 400 manufacturers 
and has grown at a decent pace, 
driven by the increase in demand 
due to various schemes for reforms 
in power sector during last 10-15 
years. 

According to Rajesh Joshi, 
CEO, Tristar Technocrates, the 
requirement of transformers is 
expected from sectors like utilities 
(replacement for higher efficiency 
or capacity upgradation for O&M), 
real state sector (housing as well 
as commercial projects), industrial 
demand, and export opportunities. 

The contracts awarded under 
some of the above schemes are 
lagging behind the schedule and still 
under execution stages. Substantial 
demand of transformers in utilities 
is expected to continue for one or 
two years. Hence, despite challenges 
in future, 2020 shall be an overall 
comfortable year for performing 
MSME and large-scale industries as 
well. 

Future Growth
The government emphasis on the 
development of infrastructure 
promises the future growth 
of transformers industry. The 
government’s commitment of 24/7 
power supply will see spike in 
demand for transformers. Further, 
the target of generation of 175 GW 
of renewable power generation 
will generate significant demand. 
Focus of government on railway 
electrification will lead to demand of 
electricity and transmission products 
including transformers.

Metros, dedicated freight corridors, 
high speed and semi high-speed rail 

Opportunities are 
mainly on account of 
increased renewable 
(solar) generation, 
power evacuation 
and strengthening 

interconnecting grid 
transmission. The shift 
towards electrification 
of transportation is an 

additional driver.

Manjit Singh Sethi, 
SENIOR VP, HEAD 

TRANSFORMERS, ABB INDIA 
LIMITED
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continue to drive the demand further 
in the transportation sector. With 
more and more smart cities projects 
coming up for  implementation, the 
requirements for dry and distribution 
transformers will surge. Many of 
the MNCs are now putting up or 
expanding the data centre capacities 
in India, a trend which was in vogue 
in the US for last few years. 

According to Sethi from ABB 
India, the aforementioned demand 
drivers have the potential to drive 
transformer industry growth in: 
• Large power transformers & 

reactors for generation plants 
& power evacuation and grid 
integration packages on tariff-
based competitive bid route. 

• Requirements from the State 
Transmission Utilities (STUs) 
and Central Transmission Utility 
(CTU) for 765 kV & 400 kV 
transformer & reactors – for grid 
interconnection.

• Power transformers up to 220 kV 
from state transmission utilities, 

renewable projects (wind & solar) 
and transport industry (railways, 
metros and freight corridors) 

• The distribution segment will see 
growth mainly from government 
initiatives such as power for all, 
metro projects, smart cities, data-
centers, wind power generation.
M Vijayakumaran from Prime 

Meiden expects that the electricity 
demand will continue to increase 
because of expansion of commercial 
and industrial establishment, and 
increased use of electrical appliances. 
The development of new power 
infrastructure and overhauling 
of existing one will also boost the 
demand for transformers. The 
power-starved countries in Africa, 
south America and ASEAN region 
are focusing on constructing power 
generation facilities in coming years. 
The developed countries are having 
over aged transformers which will 
have to phased out one after another 
by new transformers.

With electricity being a key 
element in the economic growth of 
the country, distribution transformers 
play a very important and vital role 
in delivering electricity to every 
corner of India. Atul Agrawal from 
Uttam (Bharat) Electricals states, 
“Distribution Transformers are key 
assets for any distribution network. It 
has been observed that the demand 
for distribution transformers are 
majorly taken care by the domestic 
industry players and the import 
of transformers is very marginal 
or project specific. With industry 
dominated by unorganised players 
which are spread all over India on 
one hand and organised players on 
the other, both segments are parallelly 
working towards meeting the demand 
within India and abroad. 

The transformers produced in 
India have been brought under 
mandatory BIS certification, resulting 
in standardisation of the product, 
which has resulted in improvement 
of quality and reduction of failure 
of transformers. The distribution 
transformers have also been 
brought under mandatory BEE star 
labelling scheme which has resulted 
in the use of modern technology 
in manufacturing energy efficient 
transformers. “Replacement of old 
transformers with energy efficient 
ones will keep the momentum of 
up demand for transformers in the 
country,” informs Agrawal.

According to Joshi from Tristar 
Technocrates, following are some of 
the new areas of the growth for the 
industry:
• Industrial growth is expected to 

increase in coming years after 
recent reduction in corporate 
tax rates and other reforms. 
This will bring new transformer 
requirements.

• Real state sector, which was 
struggling in recent past, is also 
picking up.

• Use of packaged substations 
with enclosed switchgears and 
transformers using corrugated 
finned wall tanks and also dry 
type transformers shall increase.

• GIS substations are also on the 
cards. Already, some of them 
have been installed in upcoming 
smart cities and after these, pilots 
it may be taken up at larger scale.

• Export market may also open up 
new opportunities after China 
America tariff war and other 
developments around the world.

Challenges 
Like any other industry, the 
transformer industry has its 

Replacement of 
old transformers with 
energy efficient will 

keep the momentum of 
increasing the demand 
of transformers in the 

country.

ATUL AGRAWAL, 
MANAGING DIRECTOR, UTTAM 

(BHARAT) ELECTRICALS

Continued on page 88
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own challenges. Though power 
as well as distribution network is 
getting strengthened all across the 
country, the industry is facing a 
few stumbling blocks like delay in 
payments, lack of installation and 
maintenance practices, extended 
guarantee periods by utilities and 
use of secondary CRGO material by 
manufacturers. 

Transformers require a key 
raw material Cold rolled grain 
oriented (CRGO) steel that forms 
around 20 to 30 per cent of the 
cost of total manufacturing cost 
of the transformer. India does not 
manufacture CRGO with negligible 
manufacturing facility. So, it has 
to depend on imports. Hence, the 
transformer manufacturers remain 
susceptible to forex movements. 
Joshi suggests, “India being one of 
the largest consumers of CRGO, 
efforts are  needed to facilitate to 
set up manufacturing facility either 
indigenously or even with FDI and 
technology tie-ups.”

Being a high working capital 
intensive industry, Transformer 
manufacturing requires about 70 - 
80 per cent towards material cost. 
So, the industry faces a bottleneck of 
liquidity crunch arising out of delayed 
payments from clients including 
state power utilities, private players 
and delay in project execution. This 
severely effects the MSME players 
with limited resources. “There are 
some effective measures and steps 
taken up by the government like 
reductions of corporate tax and 
ease in GST returns. Also, recent 
mergers of banks may enhance their 
capability of lending,” states Joshi.

He further mentions that 
execution of the booked orders is 
tougher than merely bagging of the 

orders. Many companies have built 
up or expanded their manufacturing 
facility more than their financial 
resources based on one or two 
big orders. To sustain, they book 
new orders on throw away prices. 
Companies have to think on at-least 
three-year business forecast based 
expansion and upgradation of 
manufacturing facility. It is wiser to go 
for set-up of backward integration like 
insulation cutting, copper conductor 
drawing and covering plants etc to 
facilitate timely execution of orders 
in hand. 

The concept of utilities to 
place order on quoted price is not 
based or linked with the material 
cost evaluation of the product. 
Quantitative orders are placed on 
the firms who either are not capable 
or book orders only to strengthen 
balance sheet. This places challenge 
on others who either miss the orders 
with forced manipulation in the 
product itself.

“Rates of various raw materials 
and components used are not so 
difficult to get from market. Bids 
can be evaluated more logically e.g. 
material cost + X or say 15 per 
cent shall be minimum offered price. 
It may seem harder to implement 
due to inherent bureaucratic system, 
but engineers in utilities have to 
be technically convincing enough to 
answer the audits, why they haven’t 
placed order to someone quoting 
unjustified price with respect to 
specifications of product,” suggests 
Joshi.

Due to lack of proper sector 
specific manufacturing knowledge, 
the concerned departments from 
utilities and the government issue 
product specifications merely on the 
basis of type test reports on sample 

only. This may give birth to corrupt 
practices leading to financial losses.

Joshi feels that a mechanism 
needs be built from within the 
utilities for training of engineers 
on the manufacturing aspects in 
existing workshops or outside. It 
should be made mandatory for the 
third-party inspecting agencies to 
keep experts of manufacturing side 
of the product, in addition to mere 
testing and documentation only 
during engagement.

Gearing up 
It is expected that transformers 

sector gain will traction with 
enhancement in transmission 
network in India leading to rise in 
the demand for uninterrupted power 
supply pan India. 

ABB in India is well poised to 
cater to requirements along the 

Central Electricity 
Authority (CEA) is taking 
action to standardise the 
specification for power 
transformers also and 
new standard will be 

released in early 2020 
which will ensure energy 

efficient and reliable 
power transformers.

M Vijayakumaran, 
SENIOR TRANSFORMER 

EXPERT, PRIME MEIDEN. 

Continued from page 86

Continued on page 90
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entire value chain. The company 
has invested in building local 
capacities – manufacturing and 
technology – and work closely with 
stakeholders to understand the 
evolving requirements of traditional 
and upcoming segments. Sethi from 
ABB India informs, “In terms of 
manufacturing capacity, we have 
dedicated world-class manufacturing 
facilities for large power transformers, 
small power transformers, dry 
transformers as well as traction 
transformers we are well prepared to 
encash market opportunities.”

“Further, we have our transformer 
bushings, insulation board and 
components manufacturing facilities 
to support our internal requirement 
for the transformer components. We 
have also taken pro-active measures to 
enhance our capacities where we see 
market demand growing,” he adds.

Prime Meiden is one of the leading 
players in power transformers having 
state-of-the-art factory for supply of 
EHV power transformer up to 765 
kV in Special Economic Zone (SEZ), 
Nellore in Andhra Pradesh.

The company is well geared up 
for the expected rise in demand 
for transformers. Prime Meiden 
supplies transformers for solar and 
wind stations. With popular use 
of renewable energy, the demand 
for medium capacity transformer 

we expect to grow more the large 
capacity transformers, informs M 
Vijayakumaran.

Indian Railways is Prime Meiden’s 
focused customer especially, for 
supplying traction transformers. We 
are supplier for 100 MVA 220/27x2 
SCOT connected to the Railways 
which is the biggest capacity SCOT 
transformer made in India. This 

transformer was short circuit tested 
successfully in India. The highest 
transformer manufactured by Prime 
Meiden is 315 MVA, 400/220/33 kV 
auto transformers. 

Uttam (Bharat) Electricals 
believes in huge potential in power 
and distribution segment in coming 
years with increase in demand 
for power leading to load on the 
distribution transformers. Seeing 
the current industry scenario, the 
company has already established a 
unit for manufacturing PCC Poles 
which is in synergy of its current 
business. 

“We are also planning to diversify 
in other electrical products like CT/
PT, solar invertor, panels etc. thereby 
aggressively working on technological 
and capacity expansions in a few 
targeted segments to maintain our 
industrial edge,” informs Atul Agrawal 
form Uttam (Bharat) Electricals.

Conclusion
In a nut shell, the transformer market 
in the first half of 2019 was stable 
and the same trend is expected to 
continue for 2020 with major demand 
coming from the transportation, 
renewables and Ultra Mega Power 
Projects (UMPPs) in generation sector. 
In India, transformer sector is well 
poised to cater to the ongoing as well 
as upcoming opportunities. 

The requirement of 
transformers is expected 
from sectors like utilities 
(replacement for higher 

efficiency or capacity 
upgradation for O&M), 

real state sector (housing 
as well as commercial 
projects), industrial 
demand, and export 

opportunities.

Rajesh Joshi, 
CEO, TRISTAR TECHNOCRATES

Continued from page 88
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92

Interview

Havells India Limited is a leading fast-
moving electrical goods (FMEG) company 
and a major power distribution equipment 

manufacturer with a strong global presence. Vivek 
Yadav, Senior Vice President, Havells India shares 
the outlook of India’s power distribution equipment 
industry in 2020. He also outlines the unique 
features of newly launched ST^DX range of smart 
switchgears.

What’s on the cards for India’s power distribution 
equipment industry in 2020?
Power distribution and its quality assumes 
significance as this has been hitherto yet the weakest 
link. However, changed scenario and recent push 
by the government has raised expectations and a 
dose of optimism to the India’s power distribution 
equipment industry.
Flagship programmes by the government such as 
“Power for All”, Deen Dayal Upadhyaya Gram Jyoti 
Yojana (DDUGJY), Integrated Power Development 
Scheme for augmenting power supply to the 
rural areas and strengthen sub-transmission and 
distribution systems and UDAY 2.0 – all these 
will act as catalyst in the growth trajectory for 
companies in power distribution business. 

India also managed to electrify all villages. Now, the 
users in these newly electrified villages would also 
be expecting 24x7 power supply. Upgradation and 
capacity enhancement especially in the rural areas 
will be one factor that will surely assist in growth. 
In addition, solar power supply at about 7,000 
railway stations and solar park development is 
welcome step. Other renewable options like wind 
and hydropower will necessitate the installation of 
additional transmission capacity.

Where will the growth come from?
As shared earlier, electrified villages thus basically 
the rural sector will be the major growth areas. The 
main distribution equipment comprises HT and 
LT lines, transformers, substations, switchgears, 
capacitors, conductors and meters. Also, renewable 
energy push demands establishment of augmented 
infrastructure. Other factors include: 
• Continued demand for power - the power 

capacity needs to rise to as high as around 800 
GW.

• Distribution reforms UDAY 2.0 and other govt 
scheme like Saubhagya. 

• ICT Based product A number of utilities have 
now started focusing on ICT based applications 

“Electrified villages to 
drive growth”
Upgradation and capacity enhancement especially in the rural 
areas will be one factor that will surely assist in growth. 
Vivek Yadav, Senior Vice President, Havells India

ST^DX RCCB-DP ST^DX-MCB-SP
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to bring about efficiency 
in distribution. This is 
one area wherein Indian 
company can look for 
growth by reengineering 
their product portfolio.

In addition, reliability 
monitoring will become more 
of a norm rather than a 
specific need in coming times.
Also, investment in the 
distribution sector has not 
kept pace with investment in 
generation, which has led to 
high T&D losses, poor networks, 
and delays in projects. This is 
one growth area.
Need if smart grid includes 
as an intelligent monitoring 
system that keeps track of 
all electricity flowing in 
the system. When power is 
least expensive a smart grid 
could turn on selected home 
appliances such as washing 
machines or factory processes 
that can run at arbitrary 
hours. At peak times it could 
turn off selected appliances to 
reduce demand.

How are you gearing up for 
the future opportunities and 
challenges?
Havells has been a trendsetter 
in FMEG (fast-moving 
electrical goods) space 
because of its diverse product 
portfolio strong dealer network 
in rural areas and dedicated 
toll-free number adds to the 
confidence of the consumer. 
Our strong presence in cables 
(LT, HT cables), capacitors, 
wires, and switchgears for 
all voltage type (low voltage, 
medium voltage, and high 
voltage).  

Building and circuit protection 
devices and our flagship solar 
division add to our growth 
index. It will be noteworthy 
to add being a home-grown 
multinational with more than 
13 dedicated manufacturing 
facilities and backed by 
dedicated R&D help us to 
deliver quality products. 
Havells’s growth mantra has 
been its customer centric 
approach. The products in 
our diverse range has been 
thoughtful upgraded as 
per the changing customer 
preference and in sync with 
changing market dynamics. 
Our recent launch ST^DX 
range of switchgear is in the 
same platform being future 
ready with features of ICT as 
monitoring ease of use safety 
and reliability all bundled 
together. Our deep insight 
understanding the pain points 
of the consumers revealed that 
the most important element in 
any household is a miniature 
circuit breaker (MCB) and for 
commercial utility its building 
circuit protection. However, 
to make it, feature-rich 
digital enablement needs to 
be done. The technologically 
advanced range with MCB 
and distribution board 
(DB) provides multiple 
functionalities such as circuit 
indicator and positive contact 
indication. 
Unique features of the smart 
range of switchgear ST^DX 
include field condition 
monitoring, improved uptime, 
advance programming of load 
cycle, and systematic energy 
management. 

Key features of ST^DX range 
Field condition monitoring
• Continuous real-time monitoring of 

switchgear device status, right from 
incomer MCCBs to the final DB 
level.

• Immediate alarms of fault-tripping 
through Havells BMS software, 
mobile SMS, e-mail alert, etc.

• Count and record the complete 
history of switchgear device: ON, 
OFF, Trip operations, number of 
running hours etc. This is helpful in 
estimating the reliability and ageing of 
electrical installation and facilitating 
pro-active maintenance.

Improved uptime
• ST^DX auto-reclose auxiliaries will 

improve uptime, making modern 
businesses even more competitive.

• In case of permanent fault, the 
auxiliary will prevent resetting 
and signal the fault information to 
monitoring station.

Advance programming of load cycle
• Havells monitoring system allows 

users to control when a circuit is 
powered on/off.

• Demand side management 
functions like load reduction, peak 
load shifting, power consumption 
according to time-of-use tariff can 
be easily realised.

• Load management through to-the-
point use will translate into minimal 
energy wastage, monetary savings, low 
carbon footprint and sustainability.

Systematic Energy Management
• ST^DX communication enabled 

in-rail meters that will allow real-time 
monitoring of energy consumption 
and power indicators (voltage, current, 
etc.) at sub-DB level.

• Now users can easily keep track of 
zone wise usage patterns, quickly 
identify abnormal trends and 
re-align with targets.
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The total installed capacity of 
India’s power distribution as 
on 31st Aug, 2019 is over 350 

GW.  Renewable power including 
large hydro generation constitutes 
almost 35 per cent of this capacity. 
This makes India the third largest 
power producer and also the third 
largest power consumer in the 
world. To manage the humungous 
power distribution network, the 
government has embarked on several 
policy initiatives for implementing 
far-reaching reforms in the power 
distribution sector, through the 
implementation of new technology 
initiatives. 

Indian power distribution 
reforms scenario
Following the Restructured 
Accelerated Power Development and 
Reform Program (R-APDRP) for IT 
enablement of power distribution 
systems, another scheme called 
Integrated Power Development 
Scheme (IPDS) was launched by 
the Ministry of Power about 5 years 
back, which is still in operation. The 
purpose of IPDS is to enable the 
Indian power distribution companies 
(DISCOMs) strengthen their sub-
transmission and distribution 
networks, implement metering 
of substation feeders, distribution 

IoT-enabled systems are 
transforming DISCOM 
operations, enabling its 
operators to perform time-
series analysis and take 
informed decisions.

An emerging reality 
in Indian DISCOMs

IoT

Information Technology
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transformers and consumers, and 
continue sustained IT enablement 
for automating power distribution 
management functions. It is notable 
that IPDS lays a lot of emphasis 
on 100 per cent metering of power 
distribution supply sources and 
consumer off-take points, and 
on-line substation feeder monitoring, 
whose performance is measured 
using reliability indices – SAIDI, 
SAIFI, CAIDI and CAIFI, as per CEA 
guidelines. 

Another important aspect 
of IPDS driven reforms is the 
new emphasis on power quality 
monitoring and measurements in 
power distribution systems. The 
volatile renewable energy systems 
connecting to the grid also causes 
disturbances resulting from 
voltage sags, swells, transients 
and harmonic distortions. As on 
June 30, 2019, India’s installed 
renewable energy capacity is 80.47 
GW. MNRE (Ministry of New and 
Renewable Energy) has targeted to 
achieve a total capacity of 175 GW 
from renewable energy sources by 
December, 2022.

To cope up with the challenges 
of maintaining grid power quality, 
an important policy regulation 
on power quality (PQ) has been 
issued in Aug, 2018 by the 
forum of electricity regulators, 
headed by Central Electricity 
Regulatory Commission (CERC), 
for adoption and implementation 
by Indian DISCOMs. The model 
PQ regulations advocates power 
quality monitoring by DISCOMs in 
terms of total harmonic distortion 
(THD), power factor (PF), voltage 
regulation and voltage quality index, 
in line with IEEE 519 and EN 
50160 standards.

Emergence of Internet of 
Things
India’s growing demand for electricity 
in a volatile supply scenario, 
regulatory guidelines and the need 
for efficiency improvements is driving 
the adoption of the Internet of Things 
(IoT) in DISCOMs. IoT systems use 
sensors and Internet technologies 
to capture real-time information of 
network assets and operation, and 
transmit to the distant utility control 
room for monitoring, processing, 
visualisation and analytics. IoT-
enabled systems are transforming 
DISCOM operations, enabling its 
operators to perform time-series 
analysis and take informed decisions. 

New technologies such as Cloud 
Computing, Big Data and AI/ML are 
reshaping the power utility industry, 
with new tools and techniques 
now available to monitor various 
power distribution management 
system (DMS) functions such as 
connections, metering and billing, 
work and asset management, GIS-
based network analysis, energy audit 
and customer services. With the 
evolution of standard interfaces and 
interoperability structure, IoT-based 
systems can be suitably integrated 
with DMS applications to enhance 
network visibility, perform predictive 
analytics and prevent breakdowns. 
IoT-based systems offer support to 
smart grid applications such as smart 
metering, substation and transformer 
monitoring, fault management, peak 
load management and advanced 
asset analytics to make the grid 
more flexible, fault-tolerant and self-
healing. 

Application of IoT in 
Indian DISCOMs
From the Indian DISCOM 

perspective, IoT-based systems is 
being productively integrated with 
the following smart grid application to 
maximise operational performance 
through improved network visibility 
and real-time condition monitoring:

Advanced Meter 
Infrastructure (AMI)
AMI uses smart meters equipped 
with GPRS/ PLC/ RF communication 
modules to facilitate two-way 
communication with central control 
room to monitor energy consumption, 
load profile, time-of-use (ToU) tariff 
and energy audit data. Combined 
with IoT-based fault management 
system, this can help improve grid 
reliability and performance, by acting 
on advance warning signals about 
impending faults and enable timely 
corrective action. 

Outage Management 
System (OMS)
IoT-based fault sensors installed on 
Substation feeders and Distribution 
transformers measure real-time 
electrical parameters, and transmit 
network condition data to the OMS, 
which processes the information 
and predicts fault which may lead 
to future outages, if not addressed 
timely.  This improves maintenance 
strategies, system availability, 
reliability and overall network 
performance.

Peak Load Management 
(PLM)
PLM is a critical smart grid application 
to balance load demand vs supply 
availability.  Prolonged demand 
peaking can cause excessive stress 
on the distribution systems. Smart 
IoT sensors are used to detect rate 
of change of instantaneous voltage, 
current and power parameters, and 
combine with SCADA/ DMS and 
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Historian data for seasonal and time-
sensitive load variations. The PLM 
application then uses these inputs 
to enable optimum switching of 
overloaded feeder sections to balance 
the system, minimise technical 
losses and safeguard stressed assets. 

Power Quality Management 
(PQM)
Power Quality issues such as voltage 
sags and swells, phase imbalance, 
voltage/ current transients and total 
harmonic distortion can create 
panic in the power distribution 
systems, notwithstanding violations 
of regulatory thresholds and 
standards of performance.  IoT-
based network condition monitoring 
can measure PQ parameters in real-
time, which can be transmitted to 
the central visualisation dashboard 
for advanced network analytics. 
This can help the Utility operator 
take suitable measures like Voltage/ 
VAR control, load balancing, 
harmonics control and power factor 
correction. PQM not only helps 
reduce technical losses in the 
network, but also enhances asset 
life. 

Advanced Asset Analytics 
(AAA)
The above smart grid technologies 
are increasingly using IoT-enabled 
systems to track network and 
asset conditions, customer energy 
consumption, load patterns and 
power quality parameters in real 
or near-real time.  Integrated 
with DISCOMs smart metering 
and other DMS applications, 
IoT-enabled systems can provide 
many benefits to enhance network 
performance, reduce outages, 
reduce technical losses, improve 
asset life, customer satisfaction 

and regulatory compliances. IoT-
enabled application can strengthen 
the monitoring, visualisation and 
control systems of DISCOMs.

The Digital India mission 
announced by the India government 
also outlines the importance of 
leveraging IoT-enabled systems 
to improve performance and 
efficiency in Utility operations. 
According to a NASSCOM study, 
Indian IoT market is expected to 
reach 5 per cent of global share in 
2020. 

Challenges of IoT 
implementation in Indian 
DISCOMs
IoT implementation is not 
without challenges. Several 
factors contribute to its successful 
implementation. Interoperability 
issues, reliable communication, 
cyber security and capacity 
building are some of the biggest 
challenges of IoT implementation 
in Indian utilities. Also, IoT-based 
application is data-hungry and 
requires a robust IT infrastructure 
and communication bandwidth. IoT 
implementation therefore requires 
strategic planning, assessment of 
legacy IT infrastructure, identifying 
the gaps and establishing the 
benchmarks based on global best 
practices and use cases. The silver 
lining is that innovative tools and 

technologies are now available to 
overcome these challenges. Indian 
DISCOMs are usually slow in 
embracing new technologies. This 
can be circumvented by focused 
capacity building and training 
programs at various functional 
levels of the DISCOMs to create 
awareness and understanding 
of IoT applications and their 
implementation. 

Conclusion
IoT is now an emerging reality in 
DISCOM operations. The insights 
derived from data collected from 
IoT devices can be used in a 
variety of ways to develop new 
services, enhance efficiency, 
improve decision making, prevent 
breakdowns and increase asset 
performance. 

As more devices connect, 
DISCOMs need to adopt 
international best practices and 
standards of interoperability, data 
security and communication systems 
for seamless transition to and 
integration of IoT-enabled systems 
for utility applications. 

Jayant Sinha, 
CEO, Ensource Consulting
APQI National Support 
Network Partner
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Electrohms is a leading provider of current and 
voltage sensing solutions for today’s connected 
world. How has your business in India evolved 
over the years?
We were the first manufacturers of precision PCB 
mountable current transformers for the digital 
energy meter market in the 1990s. We expanded 
our range of current sensor beyond AC current 
sensing and became the first manufacturer of DC 
closed-loop sensors in 2010 for the small inverter 
market. These were designed and manufactured 
with indigenous developed technology. Since then 
we have developed a wide range of sensors to 

measure DC currents as high as 3000A RMS in 
a range of technologies and configurations. Our 
voltage sensors can measure up to 2.2KV with 
7.5KV isolation. Our products are sold globally 
and serve industrial, railway and renewable power 
electronics applications, monitoring solutions and 
IoT (Internet of Things). We are now actively 
working in the EV area with solutions for both 
onboard vehicle sensors and EV charging 
infrastructure.

Greenhouse gas emission has become an 
epidemic of sorts across the globe. How is 

Interview

envisages potential 
in solar pumping

Electrohms

Electrohms is a leading provider of current 
and voltage sensing solutions for today’s 
connected world. Gautham Krishnan, 
Managing Director, Electrohms outlines 
evolution of Electrohms, solutions and 
products offered by the company, 
Electrohm’s First EV specific Product and its 
demand and many more in an email 
interaction with Electrical India.

Interview
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Electrohms geared up for this 
challenge?
The energy transition to renewable 
sources is inevitable in India given 
our huge import bills. Pollution 
in all major Indian cities is a 
serious issue affecting health, 
productivity, and investments. 
The plan to aggressively increase 
renewable power generation and 
EV infrastructure is a critical step 
in the right direction. However, the 
truly long-range solution is in the 
reduction of wasteful consumption. 
Solar water pumping programs 
launched can be true game 
changers for India. Electrohms 
have products to cater to each of 
these verticals and many new high 
technology solutions in the pipeline.

What are the products and 
solutions you offer in the solar 
and wind category?
Our solar plant monitoring 
solutions measure the efficiency 
and ensure high uptime of solar 
power plants. The solutions 
measure AC/DC currents, voltages 
and temperatures which is fed to 
an IoT solution for efficient plant 
monitoring. Electrohms offers a 
number of sensors for high power 
electronics. We have earned the 
trust of quality from our global 
customers, who use these sensors 
in critical application conditions 
from sub-zero offshore to desert-
type applications. Our zone 
monitoring solutions for solar 
parks are widely being deployed 
for our quality and service. 

The government of India has an 
ambitious target of generation 

of 175 GW of renewable 
energy. What kind of growth 
potential does envisage for your 
company?
Electrohms is on a high growth path 
as our products are field-tested for 
several years and are now matured 
to be widely deployed by all major 
players in this field globally. We see 
a great future in India too, when 
these generation targets are met. 
Currently, the industry is mired 
with sub-viable pricing which has 
halted progress in new projects. 
T&M and energy storage also 
need to be immediately addressed. 
We see great opportunity in solar 
pumping and commercial rooftop 
applications, where there may be 
fewer constraints on viability and 
demand.

You have recently introduced 
First EV specific Product. 
Could you tell us more about 
this product, its features, 
applications, etc.?
first EV specific product that was 
deployed was a voltage sensor for 
use in EV chargers. Now, we also 
have under test with customers a 
current sensor for measuring up to 
500A of current to replace shunt-
based solutions in EVs. The key 
disadvantage of shunts is the low 
output levels and inaccuracy at low 
currents and lack of isolation. Our 
product will offer 3 KV isolation and 
excellent measurement dynamic 
range and accuracy.

What are your strategies to 
place this EV product in Indian 
market?
We trust Indian automotive 

customers see the value of 
‘Make in India’ and here we 
have a company that not only 
makes but designs in India. We 
can modify the design to suit 
to their applications and we see 
this as our greatest advantage 
over overseas competitors. Also, 
most of the companies still rely 
on imports for electronics. This 
is set to change in the near 
future as the market leaders are 
investing heavily in R&D and 
would like to work closely with 
design partners.

Recently, the government of 
India has slashed GST on EVs. 
How will it help to leverage the 
demand for your EV specific 
product?
It should help as the main market 
presence in the EV space is two-
wheelers and 3 wheelers which 
are very price sensitive. 

What are your near-future plans 
to introduce new solutions and 
products in solar, wind and EV 
space?
We continue to innovate and 
invest strongly in R&D. In 
2020, we will release our new 
range of DC voltage sensors 
with higher DC voltage and 
isolation capabilities. We will 
introduce busbar mountable 
sensors for a range of inverter 
applications which will reduce 
the end product size and reduce 
cost. Finally, we are working 
on new sensors for measuring  
low currents very accurately 
which will be in the market  
late 2020. 
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NB-IoT DRIVEN

India, the third largest producer 
and consumer of electricity 
(350 GW) with increase in per 

capita consumption (1,150 kWh), is 
still struggling with high Aggregate 
Technical & Commercial (AT&C) 
losses. Renewables constitute one-
third of total installed capacity and 15 
per cent of total generation, and this 
has compounded the loss problem 
as consumer turns producer. Even 
with surplus capacity, India is unable 
to supply affordable electricity to all 
the needy. 

The Ministry of Power, Govt. 
of India, correctly identified 
implementation of Advanced 

Metering Infrastructure (AMI) to 
be the first step towards realising 
Smart Grids that can significantly 
increase the efficiency of 
energy usage. With AMI, meters 
communicate on a real-time 
basis with distribution companies 
enabling remote meter reading and 
prompt identification of network 
failures and energy pilferage, 
thereby reducing response time and 
improving the quality of networks 
and services. 

In India, power is a concurrent 
subject but distribution belonged 
to the states. Implementation of 
AMI has not been easy for the state 

With its inherent qualities - 
like the potential for 
delivering true 
interoperability and 
insensitivity to disturbances 
from other systems - 
NB-IoT ticks more boxes 
than most communication 
technologies and is worth 
considering for a lot of 
utilities, explains Dr. Vithal 
N. Kamat, Director, Centre 
for Apparent Energy 
Research.

Smart Metering Revolution

Metering

100-107] Smart Metering_Kamath.indd   100 08-Nov-19   6:10:54 PM



Electrical India  | November 2019 101

governments: in spite of sincere attempts by utilities, the 
states failed to show results. 

In 2017, the centre realised that a change of 
implementation strategy is required. After pilot exercises, 
learning, and improvisation, today, we see a success story 
and a dawn of a new era with large-scale deployment of 
smart meters underway in our country! We also show the 
role of communication technology - Narrowband Internet 
of Things (NB-IoT), in the successful rollout of AMI in 
India.   

Challenges that Indian Utilities faced 
with AMI 
Earlier, Indian utilities experimented with the old 
generation AMI technologies and failed to show results. 
The major challenges that older AMI technologies 
presented were: 
• Recovery of high Capital Costs 
• Increase in Complexity 
• Lack of Standardisation.

Since these challenges remained unaddressed, none 
of the utilities in India could effectively connect, operate, 
and maintain an AMI based grid system. Without a fully 
operational AMI system, utilities found it difficult to 
reduce their AT&C losses and justify the investments 
made in AMI. Thus, AMI was viewed by many as a heavy 
financial burden that cannot be recovered. Though AMI 
can improve the billing efficiency from 80 per cent to 
100 per cent and increase DISCOM revenues by Rs 
1,10,000 crore, this potential remained untapped. 

The MoP understood the challenges being faced by the 
states and decided to help replace 25 crore conventional 
meters with AMI in the next few years. They knew that with 
AMI, billing efficiency can increase DISCOM revenues by 
Rs 1,10,000 crore. But this was easier said than done.

First, the centre had to form different bodies to 
promote AMI. These bodies experimented with pilot 
implementations, learnt and improvised. They realised 
that tried-and-tested technologies of yesterday have 
approached the end of their reign and decided to drop 
them. They eventually standardised to an AMI that is 
driven by a communication technology that delivers true 
interoperability and insensitivity to disturbances from other 
systems. Here, we refer to the ‘NB-IoT’ communication 
technology driven AMI as ‘smart metering infrastructure’ 
and the meters used therein as ‘smart meters’. 

The reservation of the term ‘smart’ is necessary since 
it has been used, elsewhere, even for ‘non-smart’ goods.  

Even in the energy meter sector, the Automatic Meter 
Reading (AMR) segment that had a big market from 
2005 to 2015 was wrongly categorised as ‘smart’. AMR 
technology simply enables collection of consumption data 
from the meters and transfers it to a central database (in 
the utility station) essentially for billing purposes. It was 
less costly when compared to AMI, and hence, had a bigger 
market share. Today, with deployment of Narrowband 
Internet of Things (NB-IoT) based AMI technology in 
different countries, the scenario is rapidly changing and 
AMR communication is no longer considered as ‘smart’.

Indian Initiatives promoting Smart 
Metering 
India Smart Grid Forum (ISGF) 
To achieve accelerated development of smart grid 
technologies in the power sector, India Smart Grid 
Forum (ISGF), a Public Private Partnership initiative 
of Govt. of India (GOI), was set up with a mandate to 
advise the government on policies and programs for the 
promotion of Smart Grids. ISGF is working closely with 
government institutions CEA, CPRI, CERC, ministries 
MNRE, state governments, SERCs and utilities.
Energy Efficiency Services Ltd (EESL) 
EESL is the world’s largest public energy service company 
(ESCO), and a joint venture of state-owned NTPC, PFC, 
REC, and POWERGRID. EESL was formed to facilitate 
energy efficiency projects and innovative business and 
implementation models. With a net worth of over 
Rs 214.4 crore, EESL has successfully implemented 
projects such as UJALA LED lamps, street lights and 
smart agricultural pumpsets. 

With regard to AMI, EESL has been helping utilities 
reduce billing inefficiencies through ‘Smart Meter 
National Programme’ (SMNP), that aims to replace 
India’s 250 million conventional meters with smart 
meters. The smart meter procurement had commenced 
from November 2017 and EESL has installed over a 
million smart meters in Uttar Pradesh, Delhi, Haryana, 
Bihar and Andhra Pradesh.

EESL has a proven model of bulk procurement, 
aggregation of demand, and monetisation of savings. The 
roll out smart meters is under the Build-Own-Operate-
Transfer (BOOT) model, wherein EESL undertakes all 
the capital and operational expenditure with zero upfront 
investment from states and utilities. EESL recovers the 
cost of these meters through the monetisation of energy 
savings, resulting from enhanced billing accuracy, avoided 
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meter reading costs and other efficiencies. EESL, on its 
investment, earns a nominal Internal Rate of Return (IRR) 
through a mutually agreed automated payback structure.
IntelliSmart Infrastructure Pvt Ltd (IntelliSmart)
EESL, recently set up a new Joint Venture - IntelliSmart 
Infrastructure Private Limited or simply ‘IntelliSmart’, 
under the administration of MoP and National Investment 
and Infrastructure Fund (NIIF), to implement the 
smart meter roll-out program of power distribution 
companies. IntelliSmart is working collaboratively with 
all stakeholders to procure, deploy and provide operations 
and maintenance for the smart meter infrastructure.

EESL has secured contracts for IntelliSmart to 
install and maintain over 10 million smart meters across 
various state utilities. IntelliSmart is expected to work 
alongside EESL to scale this up further.
Earlier Experiments in AMI 
In our earlier paper we have described different case 
studies such as deployment of  10 million pre-paid 
meters for deployment in Uttar Pradesh in 2017 under 
‘Saubhagya’ scheme, with an aim to add more than 40 
million BPL households by December 2018. Also, the 
deployment of 1 million smart meters in Haryana under 
the Ujwal DISCOM Assurance Yojana (UDAY) scheme 
and the rollout of 0.3 and 0.2 million smart meters, in 
Varanasi and Lucknow respectively in 2018. UP planned 
to install a total of 4 million smart meters as per their 
MOU with EESL.

But despite several initiatives and mandates under 
UDAY, as per CSTEP, Bengaluru, the uptake was 
substantially low. In Karnataka for instance, in the 
200 units/month category of consumers, only 1,876 of 
2,91,650 consumers (0.6 per cent) had smart meters by 
the year 2018. DISCOMs attribute reasons, such as high 
cost of implementation, lack of skilled manpower and data 
integration and interoperability issues, to the slow uptake. 
Case Study - Deployment of Linky in France 
Unlike India and UK, France’s rollout is running on 
schedule and hence we prefer this for our case study. 
Let us see how the smart electricity metering project - 
‘Linky’ has gone from conception to execution.
Why Linky? 
In 2009, the uniquely French meter - Linky won the 
Observeur du Design award on the theme ‘beautiful useful 
design’ for its aesthetic concept applied to a functional 
object. The Linky smart meters communicate with data 
concentrators through powerline carrier technology. 

Data then gets transferred to 
a central information system 
using telecommunications 
network such as GPRS.
Planning the national 
rollout
France began the rollout in 
March 2010 with a trial of 
3,00,000 Linky in the cities 
of Tours and Lyon. Phase 1 
then mandated the rollout 
of 7 million meters between 
2013 and 2015. After 

successfully completing Phase 1, grid manager Electricité 
Réseau Distribution France (ERDF) is overseeing the 
deployment of 28 million Linky meters between 2018 
and 2021. France expects to see 95 per cent digital 
meter deployment by 2020 as per its commitment.
Cost-Benefit Analysis
The net present value of a project is based on the difference 
between the costs and benefits of carrying out the project 
and those of not carrying out (i.e. ‘business as usual’). Like 
its EU cousins, France conducted a cost-benefit analysis 
(CBA) to allow the national regulator to determine whether 
to proceed with a national rollout or not. 

Assuming annual average tariffs increase by 2.3 per 
cent from 2010 to 2020 and 1.8 per cent thereafter, 
the CBA was almost financially neutral (+€0.1 billion), 
according to an European Commission (EC) staff 
working document prepared in 2014.

For the Distribution System Operator (DSO), the main 
benefits were avoiding investment in installing existing 
meters (30 per cent of total benefits), avoiding network 
losses (25 per cent) and meter reading costs (5 per cent).

Benefits to consumers have not been quantitatively 
evaluated. However, the analysis shows net benefit to the 
consumers, states the EC paper. According to Ademe, the 
French Environment and Energy Management Agency, 
Linky is expected to generate energy savings between 5 to 
15 per cent or €4 per month, while the Energy Regulatory 
Commission estimated that the decline could be 2 per cent. 

A Linky smart meter costs €175 to install (€1.5 per 
household per month over 10 years). The costs break 
down: 80 per cent on procurement and installation of 
meters, 10 per cent on data concentrators and 10 per 
cent on IT system. The cost (€1.5) is lower than the 
savings it generates: pegged at €2/ month. 
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ERDF selected six smart meter providers to produce 
the Linky meter, creating 10,000 new local jobs in France 
for assembly and installation of the meters, one of the 
accompanying benefits of the rollout. They consider the 
project not only innovative but also economically and 
socially beneficial.

The learning from the above case study is that a 
project should be cleared for execution after conducting 
a CBA. A country such as France executes a project 
costing €4.5 billion even if it results in a net saving of 
only €0.5 per household per month looking at the other 
benefits such as innovation and jobs. 

Current Smart Metering Roll-out in India 
In July of 2019, EESL awarded to EDF, a French multinational 
energy company one of the two biggest ever contracts in 
India, valued at €69 million (Rs 540 crore) and comprising 
of 5 million smart meters. EDF is excited since this is just 
the beginning of the smart metering revolution in India that 
has a scope of up to 300 million units unlike France with a 
maximum projected roll-out of 35 million meters. 

Note that EDF, itself, is not involved in manufacturing 
and supply of the smart meters. These meters are 
procured by EESL under a separate tender and provided 
to EDF, who has to design, install and integrate a network 
of 5 million smart meters. In order to ensure that the 
meters perform and provide the expected results, EESL 
has separated the service contractor (EDF) from the 
meter manufacturers.  

What this implies is that EDF would be providing 
a global service right from design of data support, 
control and management of the metering systems and 
its processes at the rate of Rs 1,080 per meter for 
a period of 6 years (Rs 15/meter/month). EDF has 
already completed pilot projects in Andhra Pradesh and 
Bihar preceding the full rollout where it has shown the 
performance of the meters and is now stepping up efforts 
to deploy them in larger numbers.  

It is expected that installation of the smart meters in 
Bihar to be more challenging than in Andhra Pradesh 
based on the current AT&C loss figures and it would be 
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interesting to see these losses getting curbed using the 
new technology. EDF has shown its presence in India in 
other key areas that reduce the country’s carbon dioxide 
emissions - nuclear and renewable generation, smart 
grids and intelligent public lighting. It is expected that 
this expertise would help ensure that the rollout runs on 
schedule just as in France and other developed nations. 

Another challenge that EDF needs to address is to 
ensure that the meters from different manufacturing 
companies such as Genus, ITI, and Hexing, each with 
their own inbuilt data supervisory control and management 
system can communicate through the network that is 
going to be set up by EDF in Bihar and Andhra Pradesh.  
Acceptance of the prepaid functionality (recharging meters 
with smartphones) by consumers is also to be tested. 

Smart Metering Penetration in Asia and 
India  
According to different market research organisations, 
the global smart meter market would garner exponential 
accruals, registering over 8.7 per cent CAGR throughout 
the forecast period (2017 to 2023). Global smart meter 
market stood at $ 8.6 billion in 2018 and is projected to 
reach $ 12 billion by 2023. 

Asia-Pacific is estimated to be the fastest growing 
market for smart meters from 2017 to 2022. Factors 
such as government policies & mandates in developed 
economies, accurate billing and improved customer 
service are driving the market. China had taken a lead 
and had a major market share for smart meters over 
the past few years. By the end of 2019, China would 
be fully deployed. In other developed countries, such 
as Japan and South Korea, the nationwide rollouts are 
well on their way. Rest of the Asian countries are also 
witnessing replacement with smart meters on a massive 
scale. The smart electricity meter penetration in Asia is 

projected to increase biennially, from 70 per cent by the 
end of 2019, to 77 per cent, 88 per cent and 99 per cent, 
respectively. The entire region would be fully deployed 
by the year 2026 and there would be an installed base 
of more than 1 billion smart meters!  These figures 
are fairly consistent with the study carried out by Berg 
Insight (Dataquest). 

Over the next six years, we would see a steadily 
increasing demand of smart meters to feed the rollouts 
in the Asian region, ranging between 35 and 55 million 
meters per annum. The demand for meters in the 
region would drop down to approx. 41 million meters per 
annum thereafter.

India has just entered center stage with two major 
rollouts in Bihar and Andhra Pradesh commencing in 

2019.  We expect to see a nationwide rollout commencing 
by the end of 2020. Thereafter, we expect deployment at 
a steadily increasing rate ranging between 35 and 45 
million meters per annum till the year 2025 when the 
country would be considered fully deployed. 

Since it was late to start, most of the demand for the 
smart meters over the next six years in the Asian region 
would be coming from India.  One benefit of the late start 
is that India gets meters with NB-IoT technology!

Low Power Wide Area Network (LPWAN) 
Radio Technologies 
A Low Power Wide Area Network (LPWAN) or LPWA is 
a radio (wireless) telecom network designed to allow long-
range communications at a low bit rate among ‘things’ 
(connected objects), such as sensors operated on a battery. 
The low power, low bit rate (ranging from 0.3 kbit/s to 50 
kbit/s) and intended use distinguish LPWAN from regular 
wireless WAN that carries more data using more power. 

Different LPWAN wireless technologies such as 
NB-IoT, LTE-M, LoRa, Sigfox and the Wize technology 
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are competing with each other. NB-IoT is a standard 
frozen by 3GPP in 2016 (Release 13) to enable a wide 
range of cellular devices and services. In March 2019, 
the Global Mobile Suppliers Association announced 
that over 100 operators have deployed/launched either 
NB-IoT or LTE-M (Long-Term Evolution Machine-Type 
Communication) networks, both 4G technologies.
Narrowband Internet of Things (NB-IoT)
NB-IoT focuses specifically on indoor coverage, low 
cost, long battery life, and high connection density. 
NB-IoT uses a subset of the LTE standard, but limits the 
bandwidth to a single narrow-band of 200kHz. It uses 
OFDM modulation for downlink communication and 
SC-FDMA for uplink communications. 
LTE-M
The advantage of LTE-M (Long-Term Evolution Machine-
Type Communication) over NB-IoT is its comparatively 
higher data rate, mobility, and voice over the network, but 
it requires more bandwidth, is more costly, and cannot be 
put into guard band frequency band for now (Figure 1).

Why NB-IoT for Smart Metering?
While new IoT communication technologies surface at 
a staggering rate, no single one can cater to every need. 
Each application has its own set of requirements for 
connectivity, bandwidth, latency, power consumption and 
more. The choice of communication technology should 
ultimately be determined by the needs of the application.

How do we identify the ‘smart metering 
communication technology of the future’? For any 
smart metering use case the network must be reliable 

Fig. 1. Example of NB-IoT stand-alone deployment and 
LTE in-bond and guard-band deployments  

in the downlink. 
Source: https://arxiv.org/pdf/1606.04171.pdf.
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and resilient, but to achieve true grid intelligence, near 
real-time communication and high data rates are simply 
a prerequisite. At the same time, utilities are seeking 
flexibility at every level of their business with the aim of 
getting the most out of their investment in the long run 
and being prepared for whatever needs may arise in the 
future.

All of that make NB-IoT a great fit for AMI systems 
and smart grids. With its inherent qualities - like 
the potential for delivering true interoperability and 
insensitivity to disturbances from other systems - NB-IoT 
ticks more boxes than most communication technologies 
and is worth considering for a lot of utilities.

So, what makes NB-IoT the way to go? Below, 
excerpts from Mr. Carsten Nielsen’s post on the blog at 
kamstrup.com: 
• Flexible deployment and maintenance-free 

infrastructure
Because NB-IoT uses an existing infrastructure, the 
utility practically eliminates the need to deploy one of 
its own and as a result, the initial roll-out costs are very 
low. Regardless of their location, meters can connect 
to the infrastructure instantly, so the utility has the 
flexibility to deploy or exchange meters at random – 
wherever and whenever they want – meaning they 
spend less time and resources on planning.
For flexible performance, a number of variants are 
available today and more will be released in the 
near future. Each variant will have its own balance 
between cost and performance, allowing the utility 
to pick and choose on a per meter level based on 
their needs, while using the same AMI architecture. 
In addition, as the infrastructure is the sole property 

and responsibility of the telco, no infrastructure 
maintenance is required by the utility.

• The freedom to play with whomever you like
NB-IoT puts the utility in the driver’s seat by allowing 
them to piece together their ideal smart grid solution 
rather than being confined to the product portfolio of 
one supplier. In addition, being able to choose different 
suppliers for different parts of the system (meter, 
infrastructure, head-end system etc.) also provides 
security of investment because the technology will 
survive even if one of the suppliers does not. 
Ultimately, for a communication technology to claim 
true interoperability it must be usable worldwide and 
be driven by a large ecosystem of stakeholders.

• Global support beyond smart metering – ALL 
ABOARD! 
The NB-IoT technology can be used for many other 
applications than smart metering. Consequently, it 
is driven by an extensive worldwide community that 
includes telecom equipment manufacturers, mobile 
network operators and suppliers of communication 
modules and chipsets. 
In addition to increasing the expected longevity of the 
technology, this also increases the speed and explosive 
nature of its growth and development, which currently 
promises a more or less unlimited potential. 
As a matter of fact, NB-IoT rollout is already ongoing at 
full speed, with nationwide coverage already completed 
in several countries, such as the Netherlands, Ireland, 
Belgium, South Korea and China. Many more countries 
are expected to follow suit, amongst others Germany 
and Poland where NB-IoT is already deployed in many 
large cities. Even US is moving ahead with concrete 
plans for a nationwide NB-IOT rollout. 

Observations
So far India had only been talking about smart metering. 
Other than a few pilot projects scattered around the 
country, India had little to boast of when it came to large 
scale deployment of smart meters. 

India is finally beginning to see large-scale smart 
metering projects being deployed, driven by ambitious 
governmental targets to reach nationwide coverage of 
smart electricity meters. After the recent re-election of PM 
Modi, smart meter rollouts are anticipated to pick up pace 
in 2020.

Major credit is due to EESL and its newly set up JV 
IntelliSmart for the increase in smart meter penetration 

Figure 2. Comparison of NB-IoT with LTE-M (courtesy 
SierraWireless)
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in India which appears more like a miracle these days. 
Through its demand aggregation, and bulk procurement 
model, they have effectively addressed the cost issue of 
smart metering investments – currently the main barrier 
for Indian state utilities to launch standalone deployments. 
So far, EESL has procured 10 million smart meters to be 
deployed for utilities across India, which is significant 
compared to the total installed base of less than 1.5 million 
meters in the country at the end of 2018. Despite intense 
price competition and the introduction of a national smart 
meter standard in 2015, EESL has shown international 
vendors like EDF that India is relatively more open to 
them in comparison to the East Asian markets.

Conclusion
Early standalone deployments of smart meters in India 
were mired with compatibility problems as they used 
different standards (such as wireless RF mesh). With 
EESL entering the stage, cellular point-to-point has 
become the preferred smart meter communications 
technology. Cellular connected meters are expected to 
take on a central role in the coming mass-deployments. 

A clear preference for NB-IoT ready meters is already 
emerging in the market. NB-IoT offers high throughput, 
great range and full flexibility as an interoperable 
solution. Utilities has the flexibility to deploy or 
exchange meters, with different variants, at random. 
While it requires utilities to put the communication 
(4G) network infrastructure responsibility (ownership 
& maintenance) in the hands of telcos, it is backed by a 
worldwide community making it a safe bet as a future-
proof technology. NB-IoT puts the utility truly in the 
driver’s seat, being able to choose different suppliers for 
different parts of the system while providing security of 
investment since the technology will survive even if a 
supplier does not! 

Dr. Vithal N. Kamat, 
Director,  Centre for Apparent Energy Research.
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Switch to Smart Meters
The Indian energy demand has 

been witnessing steady growth 
enabled by the government’s 

roll out of various congenial pro-
business policies for achievement of 
affordable and accessible 24*7 power 
for all. According to Energy Efficiency 
Services Limited (EESL), a joint 
venture of PSUs under the Ministry 
of Power, India’s power demand is 
expected to surge by 79 per cent in 
the next decade. The government 
has implemented various progressive 
initiatives to maximise the power 
generation capacity and improve 
distribution. Over 13 crore people 
have been connected to the power 
grid since 2013 and initiatives have 
to be taken to deliver 24x7 power to 

all households by March 2019. 
According to a market report, 

India is projected to invest USD 44.9 
billion in smart metering, distribution 
automation, battery storage and other 
smart grid market segments over 
the next decade. This investment 
will help to reduce the country’s 
staggering 22.7 per cent transmission 
and distribution loss. Moreover, 
the government’s initiatives for 
achievement of 100 per cent metering 
such as the Ujwal Discom Assurance 
Yojana (UDAY), the Integrated Power 
Development Scheme (IPDS), the 
Deendayal Upadhyaya Gram Jyoti 
Yojana, the Saubhagya scheme and 
smart cities mission have generated 
a spurt in demand in energy meters. 

With the advent of the 
Internet of Things (IoT) 
and the government 
initiatives, grid edge 
technologies are paving the 
way for smart meters that 
will help consumers 
monitor and record 
electricity usage at 
different times of day.

By Supriya A Oundhakar, 
Associate Editor
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The Indian Energy Metering sector 
has been witnessing rapid transition 
from manual meter reading to 
automated meter reading.

What’s on the cards
The metering industry is undergoing 
transformation due to adoption of 
technology and innovation. With the 
advent of Internet of Things (IoT) and 
a surge of power-consuming connected 
devices, grid edge technologies are 
paving the way towards a new energy 
system that will deliver major economic 
and societal benefits.  

Utilities are exploring the use 
of smart meters for applications 
ranging from grid reliability to theft 
detection. IoT is redefining the power 
grid and using the synergy, there is 
convergence between smart metering 
and distribution automation.

According to Venkatesh Dwivedi, 
Director (Projects), EESL, India’s 
DISCOMs sector must participate in 
this new era of energy accountability 
that will enhance citizens’ access to 
sustainable and reliable energy. The 
smart meter technology is critical to 
India’s ongoing power sector reforms. 

“With the government’s vision 
of providing universal access 
to affordable power, it becomes 
important to eliminate the challenges 
faced by the state-owned distribution 
companies (DISCOMs). To overcome 
roadblocks of billing inefficiencies and 
unauthorised power consumption that 
contribute to DISCOMs’ financial 
woes, the push by the government 
towards implementation of smart 
meters in the next few years, the 
DISCOMs will experience the benefit 
of the technology, improvement in their 
financial health. Further, this will also 
enhance consumer convenience and 
rationalise electricity consumption,” 
he adds.

Smart metering is one of the most 
comprehensive tools in the Indian 
distribution sector’s arsenal to usher in 
a new milieu of energy measurability. 
EESL’s Smart Meter National 
Programme aims to replace 25 crore 
conventional meters with smart 
variants, which will lead to significant 
improvement in billing efficiency. EESL 
is supporting DISCOMs in the  pursuit of 
energy sustainability and accountability, 
with the adoption of future-ready 
technologies. Push for such efficient 
systems is critical for consumption 
and growth in a sustainable manner 
while enhancing consumer experience 
through improved service delivery.

EESL has successfully completed 
the installation of over 5,00,000 
smart meters in Uttar Pradesh, 
Delhi, Haryana, Bihar and Andhra 
Pradesh. UP has the highest number 
of smart meters installed in India 
with 4,00,000 smart meters till date, 
which will enable DISCOMs to save 
Rs 8,000 crore over eight years. After 
deploying smart meters, Kanpur 
Electricity Supply Company (KESCO) 
witnessed a 11.2 per cent increase in 
average revenue per unit (Through 
Rate) during the January to April 2019 
period over 2018 revenues. Similarly, 
Paschimanchal Vidyut Vitran Nigam 
Limited, a DISCOM in Meerut, has 
witnessed a 21 per cent increase in 
their average monthly revenue. 

The benefits of smart meters 
are profound and long-ranging and 

easily accessible for consumers, it is 
a simple one-time installation of a 
compact appliance. In return, it is an 
unparalleled degree of transparency 
and trust in their DISCOMs, and 
reliable electricity supply.

“By making the grid flexible and 
responsive, smart meters can enable 
DISCOMs to participate in integrating 
the 175 GW of targeted renewable 
energy into the grid connectivity,” 
informs Venkatesh Dwivedi. 

Further, the development of smart 
cities has also created potential for smart 
meters. India, unlike the developed 
countries of the world, is one of the few 
countries which is a great greenfield 
site for developing futuristic smart 
cities. “While smart grid will act as the 
backbone of the smart cities project, 
smart meters will be the building blocks 
for the same. There will be continued 
smart meter deployment with focus on 
prepayment, application and integration 
with renewal sources of energy,” states 
Ashish Tandon, Director- Sales and 
Marketing, Landis+Gyr, India.

Feasible Growth 
The Power sector is expected to 
flourish with the support from 
initiatives like 24x7 power, power to 
all households by March 2019 and 
UDAY, which is improving the ability 
of DISCOMs to buy more power and 
consequently, serve more customers, 
further adding to the sector’s growth.

Tandon from Landis+Gyr envisages 
a feasible spurt in demand for smart 

By making the grid flexible 
and responsive, smart meters can 
enable DISCOMs to participate in 

integrating the 175 GW of targeted 
renewable energy into the grid 

connectivity.

VENKATESH DWIVEDI, 
DIRECTOR (PROJECTS), EESL
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meter through real-time monitoring 
of grids and efficient distribution by 
power companies. “The development 
and large-scale use of renewables, 
energy management technologies, 
and efficiency measures are expected 
to contribute to the projected smart 
meter market growth,” he adds.

According to Venkatesh 
Dwivedi, following initiatives by the 
Government of India that will boost 
the Indian power sector:
• As of September 2018, a draft 

amendment to the Electricity 
Act, 2003 has been introduced. 
It discusses separation of content 
and carriage, direct benefit transfer 
of subsidy, 24*7 power supply is an 
obligation, penalisation on violation 
of PPA, setting up smart meter 
and prepaid meters along with 
regulations related to the same.

• Ujwal Discoms Assurance Yojana 
(UDAY) was launched by the 
Government of India to encourage 
operational and financial 
turnaround of State-owned 
Power Distribution Companies 
(DISCOMS), with an aim to 
reduce Aggregate Technical and 
Commercial (AT&C) losses to 15 
per cent by FY19.

• As of August 2018, the Ministry of 
New and Renewable Energy set 
solar power tariff caps at Rs 2.50 
(US$ 0.04) and Rs 2.68 (US$ 
0.04) unit for developers using 

domestic and imported solar cells 
and modules, respectively.

Preparedness 
The industry is taking judicious 
steps towards fulfilling the Ministry 
of Power’s vision of replacing all the 
existing meters by smart prepaid 
meters by 2022. To support this vision, 
Landis+Gyr has all the in-house 
capabilities in India along with a variety 
of customised operating and financial 
models designed to benefit the key 
stakeholders.  

“Landis+Gyr’s three growth 
platforms - smart metering, grid edge 
intelligence and smart infrastructure 
help to maintain and grow our market 
leading position and to manage energy 
better,” informs Ashish Tandon.

The financial health of the 
DISCOMs continue to be a cause of 
concern on account of high AT&C 
losses. The Ministry of Power has 
issued a ministerial guidance to all 
states to change the entire metering 
system to be shifted to smart meters on 
a pre-paid mode in the next few years. 
“This will not only nable DISCOMs 
experience the benefit of the 
technology, leading to improvement 
in their financial health but will also 
enhance consumer behaviour towards 
efficient usage,” informs Dwivedi.

EESL has ensured the proper 
readiness of the ecosystem, the 
capacity building of DISCOMs and 
objective specific Advanced Metering 

Infrastructure (AMI) solution to 
DISCOMs. According to Dwivedi, 
EESL’s business model will undertake all 
the capital and operational expenditure 
with zero upfront investment from 
states and utilities. EESL will receive 
a nominal Internal Rate of Return. 
The increased adoption of smart 
meters will create bulk demand and 
facilitate economies of scale, which will 
lower the manufacturing costs. EESL 
envisages the aggregation of demand 
from various states, a trend that has 
already resulted in reducing the prices 
of smart meters by 20 per cent in the 
second phase of distribution. 

Through these smart meters, 
consumers will have access to a 
prepaid billing model as it enables the 
consumers to pay in accordance with 
their ability, convenience and usage. 

Smart meters with Advanced 
Metering Infrastructure solution 
(AMI), will help consumers monitor 
and record electricity usage at 
different times of the day and sends 
the information to energy supplier 
through GPRS technology. These 
meters also eliminate the task of 
monthly manual meter reading and 
therefore, inadequate billing will 
become a thing of the past, further 
contributing to revenues. By using 
remote disconnection, DISCOMs can 
instantly stem power theft. Consumers 
gets better access to information and 
enables them to make more informed 
decisions on the use of electricity in 
their homes and thus avail monetary 
savings, adds Dwivedi.

Conclusion
The future of the metering sector is 
in implementation of smart meter 
program in order to help utilities 
bringing down AT&C losses and 
real time monitoring of power 
consumption. 

Smart grid will act as the 
backbone of the smart cities 

project and smart meters will be 
the building blocks for the same.

ASHISH TANDON, 
DIRECTOR- SALES AND MARKETING, 

LANDIS+GYR, INDIA
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In the past, to measure different 
electrical parameters like 
Voltage, Current, Resistance, 

separate meters were required. The 
problem was more prominent where 
on-field testing was done, to carry all 
these meters was a hectic task. But 
eventually, as technology evolved all 
these parameters got combined into 
one product called Multimeter.

What is a Multimeter?
A Multimeter is an electronic 
instrument combining several 
different functions.  It was also 
called as AVO meter as earlier it had 
three primary functions only, like 
measurement of Voltage, Current, 
Resistance.  It used to have an analog 
pointer and was of big size. 

As electronics evolved everything 
became compact. Multimeters also 
became compact. A lot of parameters 
got incorporated in Multimeter apart 
from Voltage, Current & Resistance 
like Capacitance, Frequency, Diode 
testing, Continuity testing, duty 
cycle, Temp. measurement.

So, to sum up, a Multimeter is a 
handheld device used for basic fault 
finding and service work in the field. 
It also comes in a benchtop type 
models with very high accuracy of 
the measurement.

The criticality of Usage of 
Multimeter 
Abnormal power conditions occur at 

any point of time in home, industries. 
Such abnormal conditions can lead 
to damage of different equipment’s 
resulting in significant revenue 
losses.

A multimeter is often used to 
troubleshoot electrical glitches 
in a wide range of industrial and 
household devices such as motor 
controls, power supplies, electronic 
equipment’s, domestic appliances, 
and wiring systems

Basics of Multimeter 
A multimeter has some parameters 
like Digits & Counts, Basic Accuracy, 
Average & Trms, Type of category 
protection in multimeter, Type of 
connections. One must know all 
these parameters in depth so as to 
select the right model of Multimeter. 
Let us understand these parameters 
in detail.

Digits & Counts
Usually whenever we purchase a 
Multimeter first thing that comes 
into mind is Digits & Counts. 
The number of digits decides the 
maximum value multimeter can 
display and counts decide when 
the range will be changed while 
taking various measurements. For 
Eg. If a Multimeter is 3 ½ digit and 
2000 counts Multimeter, then it will 
display 3 full digits and first Most 
significant digit will be half like 0 or 
1. As shown below: 

3½ digits = 1 9 9 9 = 2000 Counts
3¾ digits = 3 9 9 9 = 2000 Counts
4½ digits = 1 9 9 9 9 = 20000 Counts

So, we can say as the number 
of digits and counts increases in a 
Multimeter so as the accuracy and 
range of the multimeter will also 
increase.

Basic Accuracy
The multimeter has the capability 
to measure various parameters, 
but when a basic accuracy of a 
multimeter is asked DC voltage 
accuracy is specified as per Industry 
norms. The reason why it is specified 
as basic accuracy since it is the best 
accuracy a multimeter can offer due 
to its design in which it processes 
the data.

As we can observe from fig.1 
for giving data to analog to digital 
converter it is being converted into 
DC voltage as A to D converter only 
accepts DC voltage input.  Hence 
all other parameter goes through 
the process of conversion whereas 
DC voltage is just attenuated and 
given directly to A to D converter. So 
highest accuracy is achieved while 
measuring the DC voltage and hence 
it is specified as basic accuracy of 
Multimeter.

Average & TRMS 
There two types of Multimeter 
available popularly categorized as 
Average & TRMS. Basically, an 

Let’s Know Digital Multimeter

TRMS multimeter is useful 
where there are non-linear 

loads and have a lot of 
disturbances in signal quality.
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average meter average outs the 
value of the signal and resultant 
average value is zero for pure 
sinusoidal wave. So an average 
multimeter is calibrated for the 
pure sine wave and it measures the 
RMS values of sinusoidal waves, 
thus it is also called as Average 
RMS. Here it is important to note 
that an average RMS multimeter 
treats all signals as sine wave and 
displays the readings. So, it does 
not read the values accurately for 
signals apart from sine wave. A 
TRMS Multimeter chops any type 
of wave takes the instantaneous 
values and calculates the root mean 
square value of the signal. Thus 
giving an accurate reading for any 
type of wave under measurement. 
So a TRMS multimeter is useful 
where there are non-linear loads 
and have a lot of disturbances in 
signal quality. Hence, it becomes 
very important to rightly select 
the multimeter according to the 
application and type of signal quality 
present in the premises.

Type of connections
It is very important to know how 
one should connect the multimeter 
while measuring the voltage and 
current as it can lead to serious 
accidents. Voltage is always 
measured in parallel, hence while 
measuring the voltage you can 
directly connect the two leads 
of multimeter into mains socket 
or any voltage measurement 
points of devices, as in this 
case multimeter is connected 
in parallel. Whereas current is 
measured in series, so a load has 
to be always connected across 
the multimeter while measuring 
current, if the multimeter is not 
connected in series, then a large 

amount of current will flow from 
the multimeter. This will result in 
the burning of multimeter and also 
cause danger to the human being. 
Some multimeter also provides 
terminal blocking system so as 
to avoid wrong connections and 
enhance the safety of the user.

Category Protection in 
Multimeters
Multimeters are hand-held devices 
and are often used for testing of live 
objects. There is a high probability, if a 
transient occurs in system it will also 
pass through them. Understanding 
this IEC 61010 devised protection 
called Category protection in which 
it states protection of multimeter 
against such transients at different 
voltage levels depending on the 
area of usage/application. There 
are four category protections like 
CAT IV, III, II, I categorized for 
different area of application with 
operating voltages like 600V, 1000V. 
The level of protection increases 
as we move closer towards the 
source from where electricity is 
generated. For e.g. If a multimeter 
has CAT protection of CAT IV 600V 
it can sustain a transient of 8kV 

for certain microseconds, thus it 
will be suggested for environment 
operation outside the industry. 
Thus, it is very important for one to 
select the multimeter with the right 
category of protection depending on 
the area of application.

Rishabh has a wide variety of 
Multimeters to offer to start from 
basic multimeters like Rishabh 
Young/iYoung, Rishabh 410 useful 
for Technical students, Electricians 
& Service industry,  for industrial 
segment Rishabh 6k series, Multi 
series is available which have features 
like automatic terminal blocking 
system to avoid wrong connections, 
dual display facility, drop-proof 
meters, there is an advanced series 
of multimeters like Rishabh 60k 
series with Bluetooth catering to 
high-end applications like Axle 
counters, Automation, VFD drives 
etc. Thus, with a wide variety of 
range of multimeters Rishabh caters 
to different segments of customers, 
offering solution to each segment. 

Contributed by: 
Rishabh Instruments Pvt Ltd
www.rishabh.co.in

112-113] Let’s Know Digital Multimeter_Rishabh.indd   113 12-Nov-19   11:15:13 AM



Electrical India  | November 2019

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

114

Switchgear

Going ahead, switchgear equipment manufacturers need to 
undertake innovations and more towards smaller but 
smarter switchgear.

How Circuit Breakers Ensure 
Safety & Reliability of  
Power System

A Circuit Breaker is an 
automatically operated 
electrical switch designed to 

protect an electrical circuit from 
damage caused by overload or short 
circuit. Its basic function is to detect 
a fault condition by interrupting 
continuity, to immediately 
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discontinue power flow. Circuit 
Breaker is a piece of equipment 
which can Make or break a circuit 
either manually or by remote control 
under normal conditions, break a 
circuit automatically under fault 
conditions and make a circuit either 
manually or by remote control under 
fault conditions. 

A typical circuit breaker consists 
of fixed and moving contacts 
called electrodes. Under normal 
conditions, these contacts remain 
closed and will not open until and 
unless the system becomes faulty. 
When faults occur in any part of 
the system, the trip coils of the CB 
get energized through relay circuit 
and the moving contacts are pulled 
apart by some mechanism, thus 
opening the circuit. The circuit 
breaker contacts must carry the load 
current without excessive heating 
which must withstand the heat of 
the arc produced when interrupting 
(opening) the circuit. Contacts 
are made of highly conductive 
materials. Service life of the 
contacts is limited by the erosion of 
contact material due to arcing. The 
arc between the contacts produced 
due to ionization of air or vapour 
of oil acts as a conductor. When 
a short circuit occurs, a heavy 
current flows through the contacts 
of CB before they are opened. 
At the instant when the contacts 
begin to separate, the contacts area 
decreases rapidly and large current 
increases the current density thus 
increasing the temperature result 
heat produced in the medium oil or 
air is sufficient to ionize.

Different techniques are used 
to extinguish the arc including 
lengthening/deflection of the arc, 
intensive cooling in jet chambers, 

division into partial arcs and 
connecting capacitors in parallel with 
contacts in DC circuits. Sometime 
“zero-point quenching” is also used 
as arc quenching method. In this 
method, the contacts of the circuit 
breaker open at the zero current 
time crossing of the AC waveform, 
effectively no load current at the 
time of opening. The zero crossing 
occurs at twice the line frequency 
i.e. 100 times per second for 50 Hz 
alternating current

Based on the medium used 
for arc quenching, the circuit 
breakers are classified being Air 
circuit breaker, Oil circuit breaker 
and Gas circuit breaker. New 
developments in the CB industry 
are hybrid CB’s and intelligent 
circuit breakers. Historically, air-
insulated CB has been the most 
commonly used due to the low 
price. However, gas-insulated 
CB is now gaining popularity 
and is emerging as the preferred 
technology in India, especially 
in the transmission segment. Its 
compact and encapsulated structure 
makes it ideal for areas with space 
constraints. This kind of CB is also 
suitable for use in locations with 
severe weather conditions (high 
temperature and high altitudes) 
and in industrial environments. 
Vacuum switching through widely 
used in the medium voltage range, 
is also emerging as an alternative in 
HV applications. This trend is being 
driven by the fact that the vacuum 
CB’s are more environment friendly 
than SF6 circuit breakers. Hybrid 
CB is a combination of conventional 
air insulated circuit breakers and 
high voltage gas insulated CB. A 
brief of the commonly used CB’s in 
power sector are as follows: 

Air Circuit Breaker
Air circuit breaker (ACB) is the most 
widely deployed switchgear in India. 
It uses air as the primary dielectric 
for phase to phase and phase-to-
ground insulation. Air Circuit 
Breaker employs a high-pressure air-
blast as an arc quenching medium. 
The contacts are opened in a flow of 
air-blast established by the opening of 
blast valve. The air-blast cools the arc 
and sweeps away the arcing products 
to the atmosphere. This rapidly 
increases the dielectric strength of 
the medium between contacts and 
prevents from re-establishing the 
arc.

ACB is popular where space is 
not an issue. It has low construction 
and maintenance costs. ACB is easy 
to maintain as all the equipment 
is within view and faults can be 
attended to without much delay. 
However, it is vulnerable to faults 
since the equipment is open to 
external elements such as human 
intrusion, pollution, deposition of 
saline particles, lighting strikes and 
extreme weather conditions.

Oil Circuit Breaker
In Oil Circuit Breaker (OCB) 
Transformer oil used as arc 
quenching medium. It insulates 
between phases and ground which 
provides the medium for the 
extinguishing of the arc. When 
electric arc is drawn under oil, 
the arc vaporizes the oil which 
creates a large bubble that 
surrounds the arc. The gas inside 
the bubble is around 80% hydrogen, 
which impairs ionisation. The oil 
surrounding the bubble conducts the 
heat away from the arc and thus 
also contributes to deionization of  
the arc.
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Gas Insulated Circuit 
Breakers
Gas-insulated circuit breaker 
(GCB) is essentially compact and 
metal encapsulated, consisting 
of HV equipment such as circuit 
breakers and disconnectors. In 
GCB, all the components are 
placed inside modules filled with 
sulphur hexafluoride or SF6 
gas. Current interruption in a 
high-voltage circuit breaker is 
obtained by separating two 
contacts in a medium of sulfur 
hexafluoride (SF6), having 
excellent dielectric and arc-
quenching properties. After contact 
separation, current is carried 
through an arc and is interrupted 
when this arc is cooled by a gas blast 
of sufficient intensity. It maintains 
atomic and molecular properties 
even at high voltages, and has 
superior insulation properties. It 
also reduces the distance needed 
between active and non-active 
circuit breaker parts, thereby 
reducing the size of the equipment 
and making these ideal for urban 
areas as well as indoor spaces.

The sulfur hexa flouride gas 
(SF6) is an electronegative gas and 
has a strong tendency to absorb 
free electrons. The contacts of the 
breaker are opened in a high pressure 
flow of sulphur hexa flouride gas 
and an arc is struck between them. 
The gas captures the conducting 
free electrons in the arc to form 
relatively immobile negative ions. 
This loss of conducting electrons 
in the arc quickly builds up enough 
insulation strength to extinguish 
the arc. 

Over time, gas insulated circuit 
breakers have gained popularity 
over regular air or oil insulated 

high voltage circuit breakers due 
its several advantages, including 
small size, high modularization, 
safety index, low maintenance 
requirement, small land coverage, 
and ability to resist vibration and 
avoid electromagnetic pollution in 
the environment. These factors 
have significantly increased the 
deployment of circuit breakers for 
extra high voltage projects. 

The high cost of GCB as 
compared to others is an issue, 
but if land as well as construction 
and maintenance costs are 
taken into account, it becomes 
economical. Moreover, with an 
increase in voltage, the ratio of 
the total investment required for 
gas insulated circuit breaker to 
that required for regular circuit 
breaker decreases. Further, SF6 
gas is a greenhouse gas with high 
global warming potential. With the 
environmental concerns associated 
with SF6 gas, efforts are under way 
to replace it with an alternative 
medium. Efforts are also being 
made to reduce the volume of SF6 
gas used per module. 

Vacuum Circuit Breakers
A vacuum circuit breaker is mostly 
suitable for mainly medium 
voltage applications where the arc 
quenching takes place in a vacuum. 
In VCB, vacuum is used as an 
arc quenching medium which has 
greatest insulating strength. When 
the contacts of the CBs are opened 
in vacuum, an arc is produced 
between the contacts. The arc is 
quickly extinguished because the 
metallic vapours, electrons and 
ions produced during arc rapidly 
condense on the surfaces of the 
CB contacts, resulting in quick 
recovery.

It is emerging as an alternative 
in high voltage applications as 
well due to various advantages 
primarily like compact size, higher 
reliability, lower maintenance and 
faster restoration. Given its higher 
dielectric strength, low open gap 
is also a key characteristic of the 
vacuum circuit breaker. This kind 
of switchgear uses vacuum as the 
arc quenching medium as vacuum 
has the highest insulating strength, 
vacuum switchgear has a much 
superior arc quenching property 
than any other medium. Hence, as 
soon the arc is produced in vacuum, 
it is extinguished pertaining to the 
fast recovery of dielectric strength 
in vacuum.

In recent time, as sensitivity 
towards environment degradation 
has increased, the drive towards 
a reduction in the use of SF6 gas 
due to its global warming potential 
has attracted renewed interest as 
far as the development of vacuum 
switchgear for transmission circuits 
(higher voltages) is concerned. 
Vacuum circuit breaker has also 
seen a renewed interest with focus 
on reducing the use of SF6. It is 
expected that the deployment of 
vacuum circuit breaker at higher 
voltage will increase in the time to 
come. However, a few challenges 
pertaining to capacitor switching, 
continuous current performance, 
voltage sharing, mechanical 
design, and testing related  
issues still need to be addressed 
before vacuum circuit breaker can 
be successfully deployed at higher 
voltages.

Intelligent CB
Circuit breaker manufacturers have 
started leveraging internet of things 
to enable real-time information 
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flow, as well as improved predictive 
diagnostics that leads to higher 
energy efficiency and a more reliable 
grid. The increased use of supervisory 
control and data acquisition has also 
resulted in a growth in demand for 
intelligent circuit breaker. Intelligent 
circuit breaker can connect with 
internet and provide comprehensive 
monitoring and protection functions, 
as well as measures all electrical 
parameters in real time. 

Switchgear manufacturers are 
now including built-in protection 
and control intelligent electronic 
devices in their switchgear solutions. 
These new intelligent electronic 
devices combined with the latest 
information and communication 
technologies from a base for 
enhance protection, control and 
monitoring. Intelligent switchgear 
will significantly enhance the 
efficiency and reliability of a grid and 
help utilities avoid blackouts and 
equipment failure. This switchgear 
overcomes the disadvantages of 
electric switchgear by utilizing 
internal computer technology. It 
can also perform functions like 
system diagnosis, electric power 

fire predictions and electric power 
demand predictions.

Hybrid CB
Hybrid circuit breaker combines 
conventional air insulated and gas 
insulated technologies, and can 
be installed both in indoor as well 
as outdoor areas. Some of the 
key advantages of hybrid circuit 
breaker are that it requires almost 
30 percent less switchyard area 
and lower foundations per bay. The 
distinguishing feature of this type 
of circuit breaker is its compact 
and modular design, which allows 
for several functions in one 
module. Moreover, as compared 
to AIS and GIS, hybrid switchgear 
can be erected and installed 
faster. Further, due to the use 
of SF6 gas for encapsulation, the 
maintenance of hybrid switchgear 
is simple and is not required to be 
undertaken very frequently. The 
use of SF6 gas also increases the 
operational reliability of this kind 
of switchgear and makes it safe 
to use even in very demanding 
environmental conditions like 
polluted environments and extreme 
climates.

Conclusion
There is need to develop different kinds 
of switchgear suitable for smart grid 
operation and that is more compact, 
reliable, environment friendly and 
requires minimum installation and 
commissioning time. In times to come, 
space challenges are also bound to 
get more acute. Hence, going ahead, 
switchgear equipment manufacturers 
need to undertake innovations and 
more towards smaller but smarter 
switchgear. The expansion of key 
industries and infrastructure sectors, 
and the increasing emphasis on the 
development of smart grids and grid 
automation are likely to support the 
circuit breaker market. 

Ashok Upadhyay

Dy. Director (Generation)
M.P. Electricity 
Regulatory Commission 
Bhopal (M.P.)
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The lighting industry in India 
has undergone a sea change 
from conventional inefficient 

incandescent, halogen, fluorescent 
lamps to energy efficient and innovative 
LEDs due to the government’s thrust 
on energy conservation as well as 
rising consumer awareness for energy 
efficient products. 

Lighting has come a long way and 
become more intelligent, opening up 
a whole new range of applications 
that have never been seen before 
such as Li-Fi (Light Fidelity) . Aided 
by the government programs such as 
UJALA and Street Lighting National 
Program (SLNP), there has been 
a rapid adoption of LED lighting 

across homes, industrial sectors, 
private offices, public buildings and 
monuments.

What’s new for 2020
Digitisation has scaled up the 
functioning of lighting beyond 
illumination. Internet of Things (IoT) 
in lighting has enabled the designer 
to produce fully integrated systems 
that can be connected seamlessly 
with a wireless network or Ethernet. 

Smart, connected LED lights are 
bringing about a tectonic shift in 
the LED lighting market as lighting 
systems have become smarter 
with emergence of autonomous, 
self-commissioning illumination 
systems. The industry has witnessed 

Illuminating

The lighting sector is 
projected to 

experience buoyancy 
owing to development 

of infrastructure 
projects, the 

government initiatives, 
and 100 smart cities 

project etc.
- Supriya A 
Oundhakar,  

Associate Editor

2020
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a paradigm shift in LED lighting 
from analogue to digital systems 
allowing users to control, monitor 
and measure lighting output. 

The digital capabilities of LEDs 
enable tremendous customisation in 
terms of light output and application 
and has also brought illumination and 
IoT together, allowing lighting systems 
to participate in the IoT. This has 
led to the emergence of connected 
lighting, marking a significant shift 
and transforming lighting from 
a commodity product to a fully 
integrated lighting system that can 
seamlessly connect with a wireless 
network or Ethernet, allowing users 
to remotely control and monitor their 
lighting systems. This has multiple 
applications in smart cities, buildings 
and homes, making lighting intelligent 
and personalised.

Taking note of this transformation 
in the lighting world, Rajesh 
Uttamchandani, Director, Syska 
Group declares, “Leading brands 
are paving the way with smart LED 
bulbs and switches that offer Wi-Fi 
connectivity and provide app, button 
and voice controls over brightness, 
warmth and colour of both individual 
and connected bulbs. The major 
technology behind smart connected 
homes is IoT and according to Strategy 
Analytics, IoT growth is higher 
than ever. However,  annual growth 
will begin to tail off as the market 
normalises in the near future.”

“The lighting industry in India 
will continue to grow over the 
next decade, owing to increasing 
urbanisation, enhanced consumer 
awareness about LEDs and the 
growth of smart cities. We anticipate 
the demand for LED lighting to 
grow exponentially in the future,” 
anticipates Sumit Padmakar Joshi, 

Vice Chairman and Managing 
Director, Signify Innovations India. 

‘Human-centric lighting’ is likely 
to dominate mainstream trend 
where LED lights can be tuned to 
positively help people, whether in 
terms of providing the optimum light 
setting to help someone concentrate, 
energise or relax.

The emergence of smart street 
lighting plays a significant role in the 
development of smart cities of the 
future. Upgradation of regular street 
lights to connected smart street lights, 
which can be remotely accessed, 
controlled and managed, thus 
optimising operations offers benefits 
like reduction in energy consumption by 
50 per cent, minimising maintenance 
costs, lowering CO2 emissions and 
curbing light pollution. IoT in street 
lights ensures that street lights are 
automatically switched on once the 

sun sets and switched off after dawn. 
The system also sends alerts for each 
light that needs attention, to reduce 
failure and the need for sudden repair. 
Therefore, the avoided generational 
capacity can be ascertained from the 
reduced consumption of electricity.

Smart lighting is a catalyst for 
the smart home revolution. It not 
only provides ease of use with voice 
activation, but it can also create a 
sense of security and allow home 
owners to customise the overall feel of 
their home.

“With the government push for 
sustainable power sources and LED 
lights, both the power and lighting 
industry should witness a boom. Today, 
LEDs are the preferred choice of 
lighting option and are likely to become 
widespread, owing to their favourable 
features. Hopefully, India will become 
the first nation that uses LEDs for all 
its lighting needs,” avers Kishan Jain, 
Director, Goldmedal Electricals.

Potential Growth
LED lighting industry has been 
evolving with a lot of innovations 
happening in the sector. Currently, 
the demand for LED lighting in India 
is generated from metro cities due 
to stronger consumer awareness. 
Uttamchandani from Syska Group 
expects that in future, the demand is 
also expected to grow from Tier 2 and 
Tier 3 markets, especially, in terms of 
street lighting and industrial lighting 
categories. Further, the expansion of 
the government initiatives will open 
up new markets for the LED lighting 
industry. 

“Several government initiatives 
have put LED market in the spotlight 
and also LED has led to a stronger 
growth. Not only have the prices 
reduced drastically, but also broader 
acceptance among consumers. With 

The lighting industry 
in India will continue 
to grow over the next 

decade, owing to 
increasing urbanisation, 

enhanced consumer 
awareness about LEDs 

and the growth of smart 
cities.

Sumit Padmakar Joshi, 
VICE CHAIRMAN AND 

MANAGING DIRECTOR, SIGNIFY 
INNOVATIONS INDIA
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growing awareness, there is also a 
massive growth opportunity for the 
next 5-10 years. The demand will be 
mostly dominated around outdoor 
lighting like streets and roads,” adds 
Uttamchandani.

The sector is expected to 
experience an upswing on account 
of infrastructure development 
projects such roads, smart cities 
mission. Realty market growth and 
innovations in street lighting will 
produce a surge in the sector. There 
will be a demand for more energy 
efficient and intelligent lighting in 
the future, as the world focuses 
on enhancing sustainability and 
conserving energy. 

Due to burgeoning urbanisation, 
it is anticipated that close to 60 per 
cent of the world population will be 
living in cities. “In the home of 2030, 
lighting will be able to synchronise with 
everything from your doorbell to your 
television and music and will be fully 
adjustable to individual preferences. 
It will pre-empt your needs and 
complement your wellbeing, energise 
you, relax you and keep you safe. Our 
Philips Hue personal lighting range 
enables consumers to personalise 
their lighting experience using the 
Hue app on their smartphone. It 
can turn everyday lighting into an 
extraordinary experience. The 
system syncs seamlessly with music, 
movies and games, and transforms 
your room into an entertainment 
arena, bringing spatial awareness and 
immersiveness to a whole new level,” 
asserts Joshi from Signify Innovations 
India.

By 2030, it is expected that 
there will be close to 70 billion light 
points in the world. Public lighting 
is installed everywhere where 
people live, work, play and travel. Its 

primary function is to provide energy 
efficient, quality light to enhance 
public safety and enhance the urban 
landscape. However, in the future 
, a city’s lighting infrastructure will 
also offer enormous potential to be 
part of a city-wide network capable 
of acquiring data and delivering 
information and services to and from 
millions of devices, from garbage bins 
to autonomous vehicles. In this way, it 
could help enable smart city services 
to improve the lives of its citizens and 
city managers alike.

Connected LED streetlights 
provide highly energy efficient, quality 
light, but they can also act as sensor 
nodes on an information highway. 
In the future, connected streetlights 
could stream data between millions 
of devices. Connected lighting 
infrastructure will collect and 
distribute data and improve city 

services such as light, traffic, air 
quality, public safety, parking and other 
location-based services, leveraging 
state-of-the-art communication 
technologies. Autonomous vehicles 
will navigate roads safely, using and 
communicating with sensors in 
streetlights that scan the road and 
pavements, and provide a frame of 
reference by transmitting situational 
information to augment the vehicles’ 
on-board sensors. 

Future Plans
The lighting sector is projected 
to experience buoyancy owing to 
development of infrastructure 
projects, 100 smart cities project 
etc. As a result, the LED lighting 
manufacturers have geared up 
themselves to cater to the rising 
demand of LEDs across the country. 

Signify India has plans of 
expanding its reach of new LED 
innovations Philips T Beamer, 
Philips EYE PRO and Philips Smart 
WiFi LED Bulb. Signify has already 
installed 50 million connected light 
points worldwide and plans for 
every new LED product it produces 
to be connectable by 2020. This 
growing number of connected light 
points, sensors and devices, as 
well as systems, can collect large 
volumes of data for which Interact 
was designed to handle. The highly 
secure, scalable cloud-based Interact 
platform uses sophisticated and 
modern data management and data 
processing capabilities, including 
machine learning, to bring sense 
to all manner of data – creating 
data-enabled services for customers 
that will deliver benefits beyond 
illumination.

Sumit Joshi from Signify 
Innovations India claims that Signify 
is the first global lighting company to 

In future, the demand 
is also expected to 

grow from Tier 2 and 
Tier 3 markets Further, 

the expansion of the 
government initiatives 

will open up new markets 
for the LED lighting 

industry.

Rajesh 
Uttamchandani, 

DIRECTOR, SYSKA GROUP
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offer LiFi-enabled luminaires from 
their existing office lighting portfolio. 
Li-Fi is a technology in which high 
quality LED lighting provides a 
stable and fast broadband Internet 
connection through light waves. In 
the coming year, we will focus on new 
Li-Fi installations, trying to expand 
to new user applications. There is a 
lot of potential for Li-Fi in India, with 
millions of Internet devices being 
added into the connected ecosystem 
every day. Moreover, with more and 
more digital content being consumed, 
in the future, consumers will demand 
a faster Internet connection that can 
be enabled through Li-Fi.

He adds, “We also tied up with 
smart home assistants such as Google 
Home and Amazon Alexa, to offer 

connected lighting to customers via 
voice command. By the end of the 
year, we expect to double our retail 
presence for smart lighting in the 
country with new Philips Smart Light 
Hubs opening across various cities.”

Kishan Jain from Goldmedal 
Electricals asserts, “Goldmedal 
Electricals has a dedicated research 
and development team that strives to 
create products that are not just usable, 
but also innovative and environment-
friendly. The challenge is to create 
products that are suitable for Indian 
conditions and needs. That’s where 
Goldmedal has a distinct advantage. 
With opportunity comes responsibility, 
which is why at Goldmedal, we 
prioritise manufacturing quality and 
user-friendly products.” 

With the government 
push for sustainable 

power sources and LED 
lights, both the power and 
lighting industry should 

witness a boom.

Kishan Jain, 
DIRECTOR, GOLDMEDAL 

ELECTRICALS
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Future 
Application 
of Light for 

Communication 

Today, due to the revolution in Information 
Technology (IT) almost everybody is aware of 
the term “Wi-Fi”, but a very few including 

intellectuals are aware about the term “Li-Fi”. So, let us 
see how Li-Fi is complimentary to Wi-Fi, and its potential 
in today’s communication system.

First let us see, what is Wi-Fi?
Invented way back in 1990s, Wi-Fi (Wireless Fidelity) is 
used to transmit more than half of the world’s Internet 
connections today. Since the technology uses radio waves 
to transmit data, it is available everywhere, from hotels 
to car parks to bus terminals. Even the remotest places, 
which have trouble connecting to Internet, can easily be 
connected by Wi-Fi.

Now let us turn to Li-Fi
Li-Fi (Light Fidelity) technology is very new and was 
proposed by the German Physicist Harald Haas in 2011. 

It is also a wireless networking technology but which 
uses light emitting diodes (LEDs) for transmission of 
data. It refers to Visible Light Communication (VLC) 
technology that uses light as medium to deliver high-
speed communication in a manner similar to Wi-Fi.

Why Li-Fi or Visible Communication 
System?
The frequency spectrum that is available in the 
atmosphere consists of many wave regions like X-rays, 
Gamma rays, U-V, IR, visible light rays, radio waves, etc. 
Any one of the above waves can be used in the upcoming 
communication technologies but why the Visible Light is 
preferred? The reason behind this is the easy availability 
and lesser harmful effects that occur due to these rays of 
light. VLC uses the visible light between 780 NM and 375 
NM as medium which are less dangerous for high-power 
applications, and also humans can easily perceive it and 

Li-Fi is not likely to replace Wi-Fi completely, but the use of two together i.e. Wi-Fi and 
Li-Fi can prove to improve quality of life, says Dr. Prakash Barjatia, Indian Society of 
Lighting Engineers

Li-Fi
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protect themselves from the harmful 
effects whereas other wave regions 
have following shortcomings:
• Radio waves are expensive and 

less secure due to interference and 
possible interception etc.

• Gamma rays are harmful while 
handling due to their proven 
adverse effects on human health

• X-Rays have health issues, similar 
to Gamma Rays

• Ultraviolet Rays can also be 
dangerous for the human body 
when exposed continuously

• Infrared Rays due to high safety 
regulation, can only be used with 
low power.
Concluding, visible light from red to 

blue of the electromagnetic spectrum 
does not cause any harm to the 
mankind, provide larger bandwidth 
and also have a promising future in 
the communication field.

How Li-Fi works?
Li-Fi technology is a wireless 
communication system based on 
the use of visible light. The principle 
of Li-Fi is based on sending data 
by amplitude modulation of the 
light source in a well-defined and 
standardised way. Only Li-Fi-
enabled LED light bulbs are capable 
of altering illumination levels so that 
when the bulb is switched on, not 
only does it generate light but also 
creates a wireless network in the 
room. This happens so fast that the 
naked eye cannot perceive it. Not all 
LED bulbs will be able to transmit 
data, though. Since LED bulbs 
have a built-in driver for control 
(which helps the light turn on, off, 
or dim in a fraction of a second), 
by coding data into the driver, the 
bulb could be used as a wireless data 
transmitter.

Potential Applications of 
Li-Fi
• Medical applications: Operation 

Theatres (OTs) do not allow Wi-Fi 
due to radiation concerns. To 
overcome this and to make OT tech 
savvy, Li-Fi can be used to access 
internet and also to control medical 
equipment. This will be beneficial 
for conducting robotic surgeries and 
other automated procedures.

• In aircrafts: Wi-Fi is not used in 
aircrafts, because it may interfere 
with the navigational systems of 
the pilots whereas Li-Fi can easily 
provide high speed Internet via 
every light source available inside 
aircrafts.

• Underwater applications: 
Li-Fi can even work for 
Underwater ROVs (Remotely 
Operated Vehicles) where Wi-Fi 
fails completely, thereby throwing 
open endless opportunities for 
military underwater applications.

• Educational applications: 
Due to its speed, it can augment 
or replace Wi-Fi for educational 
and other applications.

• Disaster management: Li-Fi 
can be used as a powerful means 
of communication in times of 
disaster such as earthquake or 
hurricanes. Since Li-Fi pose no 
obstruction in subway stations 
and tunnels, it can be used in 
common dead zones for most 
emergency communications.

• Applications in power plants: 
Power plants specifically nuclear 
power plants need fast, inter-
connected data systems so that 
demand, grid integrity and core 
temperature can be monitored. 
Since radio communication 
interference is experienced in 
sensitive areas surrounding these 

power plants, Li-Fi can offer safe, 
abundant connectivity.

• Traffic management: At traffic 
signals Li-Fi can be used to 
communicate with passing vehicles 
(through the LED lights of the cars 
etc) which can help in managing the 
traffic in a better manner resulting 
into smooth flow of traffic and 
reduction in accident. Also, LED car 
lights can alert drivers when other 
vehicles are too close.

• Mobile connectivity: Mobiles, 
laptops, tablets, and other smart 
phones can easily connect with each 
other. The short-range network of 
Li-Fi can yield exceptionally high data 
rates and higher security.

• Replacement for other 
technologies: Since Li-Fi doesn‘t 
work using radio waves, so it can be 
easily used in places where Bluetooth, 
Infrared, Wi-Fi, etc. are banned.

Future Scope
As light is everywhere and free to use, 
there is a great scope for the use and 
evolution of Li-Fi technology. If this 
technology matures, each Li-Fi Bulb can 
be used to transmit data. As the Li-Fi 
technology becomes popular, it will lead 
to a cleaner, greener, economical, and 
safer communication system. Although 
Li-Fi promises to solve issues such as, 
shortage of radio-frequency bandwidth 
and eliminates the disadvantages of 
radio communication technologies, but 
it is also associated with short range and 
the need of a light source. As such Li-Fi is 
not likely to replace Wi-Fi completely, but 
the use of two together i.e. Wi-Fi and Li-Fi 
can prove to improve quality of life. 

Dr. Prakash Barjatia, 
Governing Body Member, 
Indian Society of Lighting 
Engineers
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What’s on the cards for India’s power sector 
lighting industry in 2020?
Power stations need to operate 24/7, 365 days in 
a year for continuous generation of electricity and 
power. Lighting in such heavy industry needs to 
be uniform, effective, safe and energy efficient. 
Adequate and appropriate lights for power station 
is the perquisite of safe operation. 
Refurbishment of the existing conventional lighting 
products with LED luminaires is one of the biggest 
developments with respect to power plant lighting. 
LED luminaires can be developed with highest 
standard of safety which is the prime requisite 
of power plants. Using high efficiency, LED 
luminaires can decrease the energy consumption 
and improve productivity and safety with increased 
intensity.

Rising government initiatives, increasing 
awareness among customers regarding 

lower power consumption of LED lighting 
products and innovative product offerings 
like usage of smart lighting controls will 

support growth of lighting segment, asserts 
Anuj Dhir, Vice-President & Business 
Head, Wipro Lighting in an interaction  

with Electrical India.

Use of lighting controls is another way to tackle 
energy saving at power stations. 
Dimming lights, saves you energy and helps 
LEDs last longer. Lighting controls like Presence 
Detection sensors help in detecting absence of 
movement in non-rush hours and dimming the 
luminaires to a preset minimum level light output. 
The occupancy sensors can be used for the admin 
building (various offices) also can be used for 
the toilet areas, even at night times. Presence 
Detection sensors will lead to enhanced security 
in power stations.
Generally, the thermal power plants are located 
in the remote area where the plenty amount 
of daylight is available. This daylight can be 
utilised more precisely by incorporating Photocell 
Sensor to the lighting. The Photocell Sensors 
sense the amount of daylight level and dims the 
lamp intensity to the appropriate level, such that 
the total lighting intensity should be as per the 
predefined level. By using Photocell Sensors, 
the heavy amount of energy can be saved during 
daytime. Also, we make use of Photocell sensors to 
regulate luminaire light output as per the daylight 
intensity.
Preset lighting control systems and use of natural 
daylight can help to create the different ambient 

Wipro
paving the way for 
energy efficiency
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conditions in control room in which long working 
hours can be transferred to pleasant working 
conditions. 
The function of control room is very critical in 
power plant. Hence, the lighting intensity in control 
room should be proper and it shall be feasible to 
increase or decrease the light level intensity as per 
the requirement. Automatic and remote control 
of the light level intensity is possible with wireless 
– Bluetooth enabled connected lighting systems. 
Use of smart and connected streetlights in outdoor 
areas like yards will enable centralised control and 
remote based switch on-off for increase energy 
savings. 
Despite its energy sufficiency, it is better to 
select the power-saving LED lights with automated 
control using smart lighting technology for power 
station to reduce its energy burden and cost of 
operation. Solar powered panel, motion sensors 
as well as explosion proof lighting are few more 
upcoming technologies which can be used to 
increase energy efficiency at power stations. 
These techniques go a long way in enhancing 
energy and cost savings, increasing life of the 
luminaires, automated detection and action and 
remote access and control. 

Where will the growth come from?
With replacement of existing conventional lighting 
fixtures made of halogen, mercury, sodium or 
metal halide flood lamps with LED, the energy 
consumption in the plant’s lighting expenses will 
reduce by 60 to 80 per cent. Rising government 
initiatives, increasing awareness among customers 
regarding lower power consumption of LED 
lighting products and innovative product offerings 
like usage of smart lighting controls will support 
this growth. 
LED power plant lights can be utilised in switchgear 
room, switchyard control room, service building, 
TG building, ESP building, ESP control building, 
boiler, switchyard area, transformer area, railway 
marshalling yard, coal and ash handling area and 
various utility buildings. 
It is important to keep these areas well-lit with 
suitable lux levels and also make a provision 
for emergency DC lighting for critical areas. 
The luminaires provided in some sensitive areas 

where ash and dust management is done, should 
be dust and water proof for longer service life. 
The surrounding areas should be well-illuminated 
with appropriate floodlight luminaires. Regular 
maintenance areas need to be lit uniformly for 
ease of person and material movement. Also, in 
case of high towers, aviation obstruction lights 
need to be erected. 

How are you gearing up for the future 
opportunities and challenges?
Design and innovation have become a way of life 
at Wipro and cutting-edge work is happening on 
new products and new technologies. The in-house 
team of expert lighting and product designers 
ensure innovative and accurate lighting solution 
for uniform illumination and the execution team 
guarantees timely completion of the turnkey 
solutions from concept to commissioning.
Wipro Lighting being one of the key players 
in lighting infrastructure projects, has years of 
experience to offer the knowledge and expertise 
required for thermal and hydro power plant projects. 
We provide services for design, engineering, supply, 
testing and commissioning of illumination system 
for all areas of power plants such as TG hall, boiler, 
ESP, CHP, AHP etc and other service buildings.
Believing in the motto of ‘Energy saved is energy 
generated’, we promote development of sustainable 
eco-friendly infrastructure by leveraging of 
experience and expertise to design eco-friendly 
spaces. We put this to work by providing for green 
lighting solutions by promoting use of advanced 
LED technology use of energy optimisation 
techniques like lighting controls and reduce, reuse 
and recycle philosophy.
Internet of Lighting (IoL)  is our platform for 
offering our customers best in class solutions 
in lighting and beyond. Wipro Lighting will be 
providing its applications and solutions right from 
smart homes, smart buildings to smart cities and 
infrastructure projects under the brand identity of 
IoL. Smart lighting solutions like wireless control 
of lighting with BLE technology, LiFi technology 
for secure data transmission in sensitive areas, 
Centralised monitoring and control of outdoor 
lights in large yards and power plant areas in 
possible with our IoL technologies. 
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On-Load Tap-Changer 
On-Load Tap-Changer (OLTC) is a device for changing the tapping 
connections of a winding suitable for operation while transformer is energised 
and on-load condition to regulate voltage. The downstream bus voltages of 
the transformer can be regulated by optimal selection of tap position. The 
number of service tap positions of OLTC shall be considered to keep voltage 
within permissible range as per statutory regulatory requirements. At normal 
operating scenario, tap position of OLTC set at nominal value. Optimal tap 
position of OLTC, maintains the voltage within statutory limit, reduces the 
power loss and enhances energy savings. As shown in Figure 1, OLTC with 7 
steps from (-)10 per cent to (+)5 per cent variations in steps of 2.5 per cent 
is considered. Under normal operating scenario, OLTC tap position is fixed 

Energy Savings  with 
Incorporation of OLTC
in Distribution Systems

Transmission & Distribution

The article presents voltage 
regulation and energy savings 
with OLTC in distribution 
systems. Optimal tap position of 
OLTC is determined using 
distribution optimal power flow 
model in GAMS. Impact of 
OLTC on various load models is 
also studied in this article for 
energy savings and voltage 
profile improvement.
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at nominal tap position ‘3’. Voltage variation at HV side 
with respect to each tap position is shown in Figure 1. 

Electrical control system (ECS) is a collection 

of software tools along with communication layer 
designed to monitor and control the distribution 
network efficiently and reliably in real-time. Improving 
the reliability and power quality of service in terms of 
reducing outages, minimising outage time, maintaining 
acceptable frequency and voltage levels are the key 
deliverables of ECS. ECS serves as a decision tool to 
assist the operating personnel by monitoring and control 
of the electric distribution system. ECS communicates 
with each electrical equipment’s of the distribution 
network through IEC 61850 communication protocol. 
Therefore, status of each electrical equipment 
(including metering) is made available in real-time 
at human machine interface (HMI) of ECS control 
room. ECS continuously monitors the state of the 
distribution system and issues command to control 
switching of respective electrical equipment based on 
the volt-var optimisation. Based on volt-var optimisation 
process carried out at ECS control center, DNO issues 
scheduling command to OLTC to increase or decrease 
the tap position.

Distribution system optimal power flow 
model in GAMS 
• a) Objective function
The objective function is given in equation (1) to minimise 
cost of energy loss subject to technical constraints as 
specified in equations (2)-(9). 
Minimis   ..................................................(1)

• b)  Optimal power flow (OPF) constraints

• Real and reactive power balance should be maintained as,

 .(2)

 (3)

 (4)

 (5)
              

• Permissible voltage variation, voltage angle limit and 
power flow limit in each feeder and is represented by 
equations (6)-(8).
  (6)

  (7)
   
 (8)

• Tap position of OLTC
 (9)

Simulation Results with OLTC
In this case study, impact of OLTC tap position on 

the voltage profile, power loss reduction and energy cost 
savings is investigated for various load models on IEEE 
33-bus 12.66 kV radial distribution system. Peak load 
demand on IEEE 33-bus test system is 3715+j2300 kVA. 
In Table 1, summary of simulation results of bus voltage 
and real power loss are given. It is noticed that voltage 
regulation is approximately 10 per cent which is violating 
the statutory requirement of 5 per cent. Therefore, 
OLTC action is enabled automatically from ECS. Impact 
of OLTC action on voltage profile and power loss for 
each load model is highlighted in Table 1. The simulation 
results clearly illustrate that OLTC tap position is to 
be set at ‘1’ to maintain voltage within the permissible 
range. To keep the voltage within the acceptable limits 
in reconfigured network, OLTC tap position is set at ‘2’ 
which is one position lower than without reconfiguration 
case. From the simulations results, it is observed that with 
OLTC action ensures voltage stabilisation in distribution 
systems without an interruption of power supply. 

Volt-var management based on assumption of constant 
power load model is not effective. The decisions and 
simulation results with constant power load model is 
not technically and economically feasible if employed on 

 

 

    

Figure 1 Block diagram for a double-conversion UPS
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the actual test system connected with voltage dependent 
load models. In the competitive electricity markets, the 
assumption of a constant power load model for system 
studies is no longer valid to quantify benefits to DNO for 
reactive power management.

During Volt-Var optimisation, OLTC tap position is 
optimised as shown in Figure 3 to regulate voltage within 
the permissible range of 0.95 p.u to 1.05 p.u. Figures 
4-5, show real and reactive power loss optimisation with 
OLTC. Moreover, minimum voltage of the distribution 

Table 1: Summary of results with OLTC for various loadmodels 

Load Model
Before Reconfiguration After Reconfiguration

TPL (kW) TQL 
(kVAr)

Vmin 
(p.u)

Tap 
Position TPL (kW) TQL 

(kVAr)
Vmin 
(p.u)

Tap 
Position

Constant Power 188.46 127.72 0.95915 1 132.61 99.446 0.96786 2

Constant Current 182.48 123.35 0.96135 1 127.93 95.859 0.96915 2

Constant Impedance 177.71 119.85 0.96322 1 123.84 92.723 0.97029 2

Battery charge 173.37 116.68 0.96485 1 119.74 89.629 0.97152 2

Fluorescent lamps 175.69 118.39 0.96389 1 121.97 91.335 0.97086 2

Fluorescent lighting 178.88 120.8 0.96247 1 124.81 93.557 0.97009 2

Air conditioner 181.54 122.73 0.96649 1 126.85 95.127 0.96952 2

Resistance space heater 181.4 122.47 0.96211 1 127.06 95.094 0.96933 2

Pumps, fans other motors 184.53 124.93 0.96036 1 129.46 97.113 0.96878 2

Incandescent lamps 182.8 123.52 0.96149 1 128.24 96.019 0.96902 2

Compact fluorescent lamps 183.83 124.31 0.96095 1 129.06 96.692 0.96881 2

Small industrial motors 186.62 126.4 0.95973 1 131.16 98.364 0.96827 2

Large industrial motors 187.05 126.72 0.95959 1 131.5 98.616 0.96818 2

Industrial 177.07 119.58 0.96285 1 122.92 92.264 0.97081 2

Residential 177.53 119.84 0.96289 1 123.56 92.649 0.97049 2

Commercial 176.82 119.27 0.96332 1 123.01 92.165 0.9706 2

Mixed Load 177.01 119.48 0.96304 1 123.09 92.303 0.97064 2

ZIP Load 184.78 125.03 0.96049 1 129.76 97.262 0.96864 2

Figure 2 Daily load demand for 33-bus distribution 
system 

Figure 3. Daily variations of OLTC tap position
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system is depicted in Figure 6. 
Finally, savings in cost of energy loss 
is displayed in Figure 7.

Conclusions
This article investigates effect of 
voltage dependent load models on 
optimal reactive power management 
and reconfiguration in distribution 
systems. A multi-objective 
optimisation model developed in 
GAMS to determine optimal tap 
position in distribution system to 

enhance energy savings, reduce 
power loss and minimise voltage 
regulation. With volt-var optimisation 
OLTC tap position is determined 
hourly to prevent low voltage and 
high energy loss in the system. It 
is observed that load models have 
considerable impact on reactive power 
requirement and reconfiguration 
 of the distribution system. Total 
power loss is reduced and voltage 
throughout the distribution system is 

maintained within permissible range 
with OLTC. 

Figure 4. Total real power loss variation with OLTC   

Figure 6. Minimum voltage profile improvement 
with OLTC  

Figure 5.  Total reactive power loss variation with OLTC

Figure 7. Savings in cost of energy loss for time varying 
distribution system 

Prof Ashwani 
Kumar
Department of Electrical 
Engineering
NIT Kurukshetra

V.V.S.N Murty 
Engineers India limited
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SCOPE sees 22.5% 
growth YoY

How has been the journey so far?
SCOPE began its operations in 1988 with the 
intent of designing portable digital test and 
measuring instruments to ensure the optimum 
performance of major electrical equipment used 
in power generation, transmission & distribution. 
SCOPE mastered in the art of making electronics 
work in switchyard environment of up to 1200kV 
very early and today we are one of the few 
companies in the world to be able to do so.
Over the past 30 years of operations, we have 
moved on from T&M solutions to develop 
components and systems that are capable of 
testing, commissioning, periodic maintenance and 
automation of power transmission and distribution 
systems. As is our philosophy, our products and 
systems applicable universally in all substations 
regardless of the make of the capital equipment 

Nilay Ray, Assistant General Manager
- Product Specialist, SCOPE gives a 
glimpse of testing & measurement sector 
during last year, products offered by the 
company, demand for its products and 
much more in an interaction with 
Electrical India.
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used while building them and they 
are simple to implement, operate 
and maintain. Now, we are truly a 
complete power system management 
company.
For quick response to customer 
requirements, we have strategically 
located set ups across India. Our 
corporate office is headquartered 
in Mumbai, whereas our R&D and 
factory are located in Pune. We 
are now a trusted brand for field-
testing instruments and solutions in 
more than 40 countries across five 
continents.
Our approach of seeking synergistic 
solutions to our customer’s needs has 
enriched the quality of our ultimate 
goal of customer satisfaction. In fact, 
we owe our growth to the confidence 
with which our customers approach 
us for solutions. This has led us 
to expand our horizons beyond 
test and measurement and offer a 
comprehensive range of products, 
software and solutions for power 
sector management. We now 
manufacture control and relay panels 
and offer substation automation and 
smart grid solutions including RTUs 
and SCADA. With a humble start 
from a turnover of few lacs to today’s 
position, we have grown consistently. 
If we consider the average turnover 
of the last few years with respect to 
the first few years, the company has 
seen a YoY growth of around 22.5 
per cent.

What is your assessment of Testing 
& Measurement sector during last 
year?
The testing & measurement sector is 
directly linked with the growth and 
investments in power sector. Last 
year, our business has not seen any 
major growth though, it was stable. 

The entire economy is going through 
a slowdown. Hence, the investment 
is not happening in that prominent 
manner. Also, we had our general 
elections in the year. So, a lot of 
government procurements had been 
put on hold during the election 
process. However, awareness and 
need for testing instruments are 
increasing across the sector and we 
look forward for a good future.

What are the products offered by 
the company and in particular 
catering to Indian Energy markets? 
Our entire product range is popular 
across the power sector that 
is looking forward to the quality 
products - whether it is a simple 
three pole circuit breaker timer or 
contact resistance meter or winding 
resistance meter or ratio meter or 
primary injection kit or the high 
end products like circuit breaker 

operational analyser with dynamic 
contact resistance meters or leakage 
current analyser for surge arresters 
etc.

What are the growth drivers for 
your products? 
Quality, performance and after sales 
support are the basic ingredients 
for any product in today’s market. 
Customer does not worry too much 
to pay a little bit more if they are 
assured of quality and after sales 
support. In the initial days, customers 
were looking forward for only price. 
But, as the market got opened up 
and we could see the presence of 
international brands in the market, 
people started understanding the 
difference between good product and 
not so good products. We at SCOPE 
has constantly strived to offer the 
best possible features and quality at 
the most reasonable price. Majority 

Our products and solutions cater to the requirements of the entire 
power sector including
• Test & Measurement instruments for HV/EHV substation 

equipment up to 1200kV
• On-line monitoring systems for EHV substation equipment and 

transmission lines
• Supply of complete package of T&M, tools, tackles & safety 

equipment to projects through dedicated Project Business Group 
(PBG)

• Calibration and annual maintenance contract services
• Customised industrial aluminum cases and molded cases
• Engineering, manufacturing and supply of state-of-the-art 

protection and substation automation solutions for upto 765kV.
• Control & relay panels
• Substation automation solutions, RTUs, SCADA
• Controlled switching device for point on wave control of circuit 

breakers
• Power system studies and
• Training courses for working professionals

In a nutshell, we can be considered as an ‘One Stop Shop’ for 
power sector professionals.
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of our customers have understood 
the same and encouraged us to come 
up with new products and solutions.
Thus, we could achieve the position 
of Numero Uno position in the sector 
and maintain the same status quo 
for years.

What are your major customers in 
India?
In the last more than 30 years, we 
have reached to every corner of 
the country. Today, we can proudly 
say, any of the 220kV and above 
substation or switchyard use some of 
our products. 
However, if we want to take the 
names of few major customers, 
the list will include PGCIL, NTPC, 
NHPC, NPCIL, All SEBs like 
MSETCL, GETCO, WBSETCL, 
KPTCL, All OEMs & EPCs like 
BHEL, ABB, Siemens, GE, CGL, 
L&T, Hyosung, Techno Electric, KEI, 
KEC, other power utilities like Tata 
Power, Reliance Power, Adani Power, 
Torrent Power, DMRC/MMRC, 
Indian Railways, ONGC, IOCL, 
BSES etc.

How will the integration of IoT 
benefit end users and facility 
managers?
With the integration of IoT, we can 
do a lot of real time monitoring 
and data analysis in power sector. 
SCOPE has already introduced the 
IoT solutions for distribution sector. 
With the help of Smart Energy 
Efficiency Device (SEED), Smart 
Transformer Efficiency Monitor 
(STEM) and Smart Line Sensor 
(SLS), we have created a solution 
which can do real-time data 
acquisition and software analysis will 
do all sort of performance analysis 
of the grid including SAIDI, SAFI, 

KAIFI, demand or load forecasting 
etc. The umbrella software is 
equipped with AI and data analytics 
enabling it to configure as per 
the user requirements and even 
predicting the faults in future.

How do you see the demand for 
T&M products in India?
Demand for the T&M products 
is increasing constantly as the 
awareness of professionals is 
increasing and people are looking 
forward to preventive maintenance 
over the failure maintenance. 
However, competition is also 
increasing in this area.
Though we can’t stop competition, 
unhealthy competition needs to be 
stopped. Some of the players in 
this sector are not doing the fair 
play. The Government of India has 
introduced ‘Make in India’ initiative. 
However, a lot of organisations are 
simply branding inferior quality 
products from other countries in 
their own name and trying to sell 
them in the Indian market under 
the ‘Make in India’ initiative. The 
government should look into these 
sorts of activities seriously. Also, 
the purchaser should do the proper 
study before purchasing these types 
of cheap materials. This will ensure 
the actual spirit of ‘Make in India’ 
and will also help with healthy 
competition.

What are your recently introduced 
products?
We are having our own R&D and we 
constantly strive to offer the latest 
and best products and solutions. 
Also, our product range consists of 
a lot of products manufactured by 
other renowned companies across 
the globe.

In recent past, we have introduced 
a lot of products and solutions for 
the Indian market which includes 
IoT-based solutions as mentioned 
earlier, namely SEED, STEM & 
SLS with the strong and powerful 
data analytics. Apart from this, we 
have introduced our own ‘SCOPE 
Action.net’ SCADA recently which 
also got certified by KEMA. We 
have also introduced our low weight 
Primary Injection Kits in the market 
and got a very good response. We 
have also tied up with Finland 
based Arcteq for their entire range 
of Numerical Relays and BCUs and 
Vaisala for Online DGA.

What are your strategies to place 
these products in Indian markets?
We have already got a few 
breakthroughs in each of the newly 
introduced product lines. We are 
expecting to have a couple of more 
projects to establish our solution 
firmly in the market. Once we 
are completing the initial trial 
installations, demonstrations and 
seminars along with full-fledged 
project installations, we will be able 
to sell these products in bulk as like 
all our other products and solutions. 
We at SCOPE are committed 
to offer products, services and 
unique solutions of the highest 
quality at the right price through 
the process of close interactions 
with customers, incorporating 
latest and smart technological 
developments, continuous 
learning and improvement within 
the company. To ensure this, we 
have an independent and well-
equipped R&D, state-of-the-art 
factory, elaborate calibration set 
up, an interactive salesforce and a 
dedicated field support team. n
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worthy economic and 
environmentally beneficial 
pursuit for all owners and 
facility managers of 
buildings.”

Unlike earlier times, home automation 
no longer falls under the uber luxury 
category, nor it is branded for the likes 

of wealthy and tech lover. Home automation 
also popularly known as ‘Smart Homes’ is one of 
the most popular adaptation in the tech market, 
attributed to bigger rewards for the average 
house owners with relatively small efforts and 
investments.
 Life nowadays is always on the go, which 
makes us forget the million jobs before you 

IS MUST
WHY

SMART AUTOMATION?

Home Automation

134-136] Home Automation.indd   134 12-Nov-19   3:52:51 PM



Electrical India  | November 2019 135

leave your home. We forget to 
switch off lights or the water heater 
or many a times we would like the 
room’s cooler, before we reach the 
home. Well, all is possible. Simply 
put, home automation makes all 
that possible. Home automation 
promises to release you from the 
phantom load on both the energy 
consumption and also your wallet 
- home automation makes it all a 
click away!
 Home automation basically 
connects multiple devices to one 
(your smart phone), via Internet 
connectivity. Underlying and 
complementing these factors is 
the Internet of Things or ‘IoT’ 

as it is more commonly known. 
The Cloud, mobile computing 
and electronics miniaturisation 
make smart automation possible. 
The smart automation system 
is controlled by the user via a 
control hub that connects to and 
communicates with digital devices 
throughout the eco system, which 
is one’s home.
Our always-on lifestyle of social 
media has changed consumers’ 
consumption pattern and 
preferences; the idea of being able 
to see and control your house via a 
smartphone makes sense, because 
people are already connected to 
everything else in their life. Over 

and above from an environmental 
perspective too, home automation 
has potential benefits. 
Speaking of smart homes, today 
buildings, both residential and 
commercial, represent one of 
the highest energy consumption 
fields in the world. Reduction 
of the carbon footprint on a 
global scale as well as ensuring 
energy efficiency of buildings 
are key goals of high priority in 
the fields of building engineering 
and energy policy. As per the 
World Energy Organisation, 
buildings in India consume a 
massive1000000000000KWatt-
hours (units) of energy. Even if 
we are able to squeeze a measly 
0.001 per cent out of every device 
that consumes this energy that is 
the equivalent of having built a 
10MW solar power plant! While 
the opportunities are huge, making 
changes in existing buildings, 
appliances and equipment is very 
challenging. 
As a country, we are making the 
transition from incandescent 
bulbs and CFLs to LEDs, since 
lighting is one place where the 
equipment such as bulbs can be 
replaced as they burn out. But 
it is not easy to do the same 
with some of our other energy 
consuming equipment like fridges, 
water heaters, motors, pumps, 
air conditioners, TVs and more. 
While there are more energy 
efficient versions of these that 
are available, the cost of replacing 
them will be tremendous and not 
palatable either to home owners 
or to businesses. So, this is 
where smart automation plays an 
invaluable role in tamping down 
the energy usage.
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 Smart automation basically brings 
state-of-the-art technologies that 
are deployed to serve as helpers 
in eliminating the daily wastage 
or misuse of energy that happens 
in our lives in individual home 
and offices, at leisure and at work, 
in residential and commercial 
buildings. So, what are these 
technologies and how do they solve 
the energy efficiency problem? 
There are many elements of smart 
technologies, but perhaps the most 
commonly used are sensors and 
actuators. Sensors are usually used 
for sensing things around us, such 
as temperature, pressure, water 
level in a tank, level of daylight, 
human movement and so forth. 
These are valuable in constantly 
keeping a watch on important things 
that drive energy consumption and 
wastage. Sensors keep a watch 
on things so that we humans 
can focus on our work or leisure 
without needing to constantly focus 
on things that relate to energy 
consumption. On the other hand, 
actuators are able to identify and 
collect information like the ones 
mentioned above, some action 
needs to be taken. Actuators are 
devices which can control the flow 
of electric current in an ‘on’ or ‘off ’ 
and even sometimes the intensity 
of current (e.g. dimming of bulb or 
changing the speed of a fan). 
 These two devices can work 
together to create solutions that 
eliminate wastage. For instance, 
sensors that can sense human 
movement, which can “speak” to 
actuators that turn lights or fans 
or air conditioners ON when there 
are people present in a space. 
More importantly they can also 
turn them OFF when there is 

nobody present in the space, 
thereby eliminating wastage of 
electricity in most spaces. Since 
lights, fans and air conditioners 
account for an over 70 per cent of 
the electric usage in most spaces, 
this can result in significant energy 
efficiencies. Another instance can 
be when there is sufficient daylight 
in space as sensed by the sensors 
then, the lights can be turned off 
by actuators.
 In many situations sensors, actuators 
need to connect with other devices 
locally or over the Internet (which 
makes it an IoT system). These 
other devices are typically called 
hubs, gateways or Cloud servers, 
and they bring valuable abilities and 
more “smarts” into play to further 
reduce wastage.
 Home automation can be as basic 
as a lamp timer to mimic household 
activity while you are travelling or 
much broader and all-encompassing. 
In simple installations, automation 
may be as straightforward as turning 
on the lights when a person enters 
the room. In advanced installations, 
through a single touch the person 
can set appropriate lighting, 
temperature, music levels and tune 
the TV to their favourite television 
channel, taking into account the 
day of the week, the time of day, and 
other factors.
Deciding what you want will go 
a long way in determining your 
budget, your method, and how 
much time you’ll be investing setting 
things up. To put it very simply, 
if you do something repeatedly, 
you can probably automate it one 
way or another. In summary, smart 
buildings are eco-friendly homes 
enhancing and improving the 
happiness, health and well-being of 

the occupants. Overall, conserving 
energy at home shouldn’t require 
you to sacrifice comfort or make 
you feel deprived. Smart energy 
conservation shouldn’t require a 
change of routine or lifestyle or 
create a lot of extra work. With an 
automation system at the helm of 
your house, you don’t need to be 
uncomfortable or inconvenienced 
to conserve energy, as the system 
is able to operate the lights, 
thermostats, and other power-
hungry devices with the utmost 
efficiency. The system empowers 
you to easily shave money off your 
monthly utility bill. The latest 
advances in technology have 
tremendous potential to benefit 
people by increasing efficiency 
and reducing waste. By leveraging 
the latest IoT technologies for 
your smart home, you’re not only 
helping yourself save money, you’re 
also doing your part to cut down on 
pollution. The opportunity to utilise 
these new technologies to augment 
building energy performance  
is now available both for new 
buildings as was as retrofits for 
older buildings. We have a long 
way to go in terms of deploying 
these, but the energy shortages we 
face are not going to be resolved in 
the short run, so energy efficiency 
is a worthy economic and 
environmentally beneficial pursuit 
for all owners and facility managers 
of buildings.  

Dr. Narendra Bhat
Founder & President
BuildTrack
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Power Electronics

Energy supply which is 
secure, reliable, affordable, 
clean is fundamental 

to global economic growth and 
human development and presents 
huge challenges for us. The world 
is becoming more global, where 
new technologies brings faster 
innovations and demand changes in 
our behavioural responses, the task 
of predicting the future becomes 
harder. In future, electrical power 
generation requires mix technologies 

which includes renewable energy 
sources. Traditional mineral energy 
sources such as fossil fuels will be 
depleted in a few years and will result 
in serious problems on economic 
growth. Hence, renewable energy 
sources play a vital role in power 
generation. The main advantage in 
renewable energy is an indigenous 
resource available in considerable 
quantities to all developing nations 
and capable in principle, of having a 
significant local, regional or national 

The article gives glimpse 
of fuel cells that are 
environmentally sound 
renewable energy 
sources and how the 
power converts 
enhances its 
performance.

NECESSITY OF
POWER 
ELECTRONICS
IN FUEL CELLS
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economic impact and requires less maintenance when 
compared with traditional energy sources. 

Fuel cells are environmentally sound renewable 
energy sources which operates at efficiencies greater 
than traditional energy production methods.

Fuel cell is a device which converts chemical energy 
into electrical energy. There are two electrodes in fuel 
cell, one positive and one negative, called anode and 
cathode respectively It consists of an electrolyte, which 
carries charged particles from one electrode to the other, 
and a catalyst, which helps to speed the reactions at the 
electrodes. The basic fuel used is hydrogen. One main 
advantage of fuel cell is that they generate electricity with 
very little pollution and produce harmless byproduct, 
namely water.

PEMFC has less operating temperature compared 
to molten-carbonate, solid-oxide and phosphoric acid 
FCs. More expensive fuel cells are alkaline and direct 
methanol. The PEMFC has less operational temperature 
ranging from sixty to eighty degree Celsius and high 

energy density. Because of low operating temperature, 
PEMFC warms up in short period of time which helps in 

generation of electricity.

Polarisation Characteristics
The polarisation characteristic of fuel cell is a curve which 
is obtained by plotting cell voltage versus current density. 

Fig.1 Operation of Fuel Cell

Fig 2: Schematic sketch of PEMFC components

Fig 3. Shows the variation of cell voltage versus 
current density for low and high temperature fuel cell.

Comparison of Different Types of Fuel Cells

Sl. 
No Fuel Cell Operating 

Temperature Efficiency Applications

1. Alkaline(AFC) 100-250 C 70% Aerospace, underwater environments 

2. Phosphoric acid (PAFC) 166-220 C 80% High energy demands such as hospitals, schools, 
offices, stores 

3. Molten Carbonate(MCFC) 650 C 60-80% Waste water treatment plants 

4. Solid Oxide(SOFC) 800-1000C 60% Generators for factories and towns 

5. Direct Methanol(DMFC) 120 C 40% Cell phones, laptops, battery chargers 

6. Proton Exchange 
Membrane(PEMFC) 60-100 C 85% Vehicles, batteries, commercial  buildings and homes 
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Power Electronics
The primary sources from which the losses occurred are 
‘ohmic, activation and concentration losses.’

The voltage falls slowly for high temperature fuel 
cells (Eg.SOFC) whereas the voltage falls rapidly for 
low temperature fuel cells (Eg.PEMFC). The theoretical 
maximum voltage of fuel cell is called open circuit 
voltage. Because of the irreversible losses in the system, 
the actual potential of a cell decreases. Any voltage drop 
from this maximum value is termed as overvoltage. This 
overvoltage has to be minimised to operate fuel cell as 
efficiently as possible.

Power Electronics Interface 
Requirements 
Currently, the standard output voltage rating for fuel cells 
has not been established. The output voltage of present 
fuel cell stack modules will be in the range 24–150 VDC. 
However, for large number of fuel cell applications, it is 
necessary to interface power electronics. This interface 
should:
• control voltage of fuel cell
• convert the fuel cell output to get appropriate type 

and magnitude
• give a high power factor (grid applications)
• reduce the harmonics
• operate efficiently under all conditions  

Power Converters
The device which is used for converting electrical energy 
is called power converters.

Broadly, the power converters are classified on the 
basis of whether the input and output are alternating 
current (AC) or direct current (DC).
• DC conversion

a. DC-DC conversion
b. DC-AC conversion

• AC conversion
a. AC-DC conversion
b. AC-AC conversion

Application of DC Converters in Fuel 
Cell Systems
The limitations of fuel cells such as low voltages, low 
current densities, and unstable power production, has 
made to use the DC converter as a most important 
component in fuel cell systems for portable or stand-
alone applications. 

Fig 4 Functional Block Diagram
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Single-stage topologies
Researchers have developed various topologies for single-
stage conversion either using a DC-DC converter or a DC-AC 
inverter to fulfill the fuel cell operational requirements. By 
using a single-stage topology component counts can be 
reduced and it is simple to control. Many studies have 
claimed that desired regulated output voltage level and 
an input current ripple below 2 per cent of the nominal 
input current for low power fuel cells can be maintained 
by using DC-DC boost converter. For low-voltage fuel cell 
applications boost converter topology is more suitable out of 
Buck and Boost topologies. 

Multi stage topology
Two types of power conditioning combinations such as DC- 
DC converters or an AC inverter are realised as multistage 
topology. In this topology, fuel cell voltage or current will be 
first converted to desired value by using DC-DC converter. 
This DC-DC converter may consist boost, buck-boost, and 
so on to get desired voltage or current becoming input 
variable. In this topology second step is DC voltage from 
DC-DC converter inverted to AC voltage.

Recent development in DC-DC 
converters
• By using an auxiliary network along with the boost 

diode, boost inductor and boost switch, and boost 
diode the efficient soft-switched boost converter can 

be increased as shown in Figure 5. By changing the 
pulse-width of the main switch, the output voltage of 
this converter can be regulated.

• A high step- up voltage conversion ratio is achieved by 
using a new zero-voltage switching DC-DC converter 

for renewable energy conversion systems based on 
a boost converter and a voltage-doubler configuration 
with a coupled inductor as shown in Figure 6. A new 
soft-switched pulse-width-modulated (PWM) quadratic 
boost converter has the efficiency which is equal to 92.3%.

Conclusion
Increase in global energy consumption and demand owing 
to human being quest for top active standards. The major 
source of energy is from fossil fuels. Due to these fuels, 
global warming problems are increasing which will lead to 
life hazards like hurricanes, tornadoes and floods etc. So, as 
to overcome from these problems, renewable energy sources 
such as proton exchange membrane fuel cell (PEMFC) are 
proposed which uses hydrogen as a fuel. By using power 
converters performance of fuel cell can be improved. Power 
electronics have created revolution in the concept of power 
control for power conversion. In recent technology power 
electronics have secured a significant position and used 
in large variety of high-power products such as power 
supplies, vehicle propulsion systems, HVDC systems, 
heat control, light control and motor control. 

Fig 5: New soft-switched DC-DC boost converter

Fig 6: New zero-voltage switching DC-DC converter

Dr Usha Surendra
Professor, Department of Electrical and Electronics 
Engineering, Christ University, Kengari Campus, 
Bangalore. 

M Malathi
Assistant Professor, Department of Electrical and 
Electronics Engineering, NIE Institute of Technology 
(NIEIT), Mysore. 
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The construction sector is spreading 
its wings day-by-day to meet the 
infrastructure requirement. This 

increased infrastructure requirement and 
time bound completion of construction project 
put immense repression on construction 
sector.  

Internal electrification is the prime 
important part of construction project. 
To save time and to deliver quality work, 
it is very much essential to keep watch 
on electrical works during construction.  

Internal electrification is the prime 
important part of construction project. 
Here, the author highlights some safe and 
efficient ways of conduiting work for 
internal electrification.

INTERNAL ELECTRIFICATION IN 
BEST PRACTICES FOR 

CONSTRUCTION PROJECT
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Concealed and surface conduiting 
are general practice of the internal 
electrification. Some safe and 
efficient ways of conduiting work 
for internal electrification are stated 
below:

Concealed and surface 
conduit work for 
electrification:
• High grade mild steel (HGMS) 

conduits and PVC conduits are 
used for electrification works in 
construction of building. 

• Electrical grade conduit consist 
of ISI mark should be used for 
electrical works to prevent the 
conduit from damage during 
construction work. Minimum 
thickness of conduit should be 
1.6mm upto 32mm diameter, and 
2mm above 32mm diameter.

• It is very much essential to use 
coupler for extending and jointing 
the conduits. It is to be ensured 
that the joints are properly 
sealed with solvent cement in 
PCV conduiting, threaded type 
couplers accessories should be 
used for HGMS conduiting work 
to prevent conduit from chocking 
due to slurry during RCC slab 
casting or civil construction work. 
In concealed conduiting, fixing of 
standard bends or elbows should 

be avoided as far as practicable 
and all curves maintained by 
bending the conduit pipe itself 
with a long radius which will 
permit easy drawing-in of. If band 
essentially required than long 
bends should be used in and 
properly sealed with preservative 
compound/ insulation tap. 

• For wiring convenient work, 
junction or inspection box 
should be provided after 2nos of 
continuous bands during conduit 
installation. All conduits and drop 
in beams should be tied with the 
help of binding wire.

• The conduit should be properly 
installed between steel 
reinforcement. The correct 
method of conduit installation is 

shown in figure (1) also it is 
better practice if minimum 1 inch 
gap maintained between parallel 
running conduits.

• Deep circular inspection/ junction 
box with minimum 65mm depth 
should be used for RCC slab. For 
wall inspection box, depth should 
be considered as per conduit size.

• The box placed in RCC slab 
should be marked properly by 
paint before slab casting for easy 
identification and to avoid RCC 
chipping work. Similarly, conduit 
drop in beams should be tied 
properly and location of such 
drops should be marked with 
paint on shuttering plates for easy 
identification after de-shuttering 
for extension upto switch board 
and inspection box. To extent 
possible, conduit crossing should 
be avoided with other conduits 
and through RCC columns.

• Nowadays, expansion joint is 
a good practice to prevent the 
large building from earthquakes. 
The electrical conduits in such 
expansion joint should be placed 
appropriately to avoid damage 
in conduit and wiring in view 
of horizontal contraction and 
expansion of RCC structure. Area 

Figure 1: Conduit installation in RCC slab

Figure 2: Electrical conduit through expansion joint 
at false ceiling area
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where fall ceiling is proposed, 
electrical conduit through 
expansion joints can be planned 
as shown in figure (2) and area 
where fall ceiling is not proposed, 
electrical conduit can be planned 
through expansion joints as 
shown in figure (3) in view of 
aesthetic and safety.

• While placing concealed conduit 
in wall, conduit should be tied 
properly with binding wire 
and sufficient gap should be 
maintained between parallel 
running conduits. The concealed 
conduiting work in wall should 
be closed with GI chicken mesh 
before plastering to avoid cracks 
in wall. Junction box and modular 
box for switch boards should 
be placed in level of cement 
plastering for ease installation 

of switch, sockets and modular 
plates.

• All HGMS conduits should be 
extended upto switch boards 
and distribution boards and 
terminated or fixed with check 
nuts for in view of earthing and 
safety.

• Conduit pipes should be fixed 
on surface by 20SWG saddles, 
secured to suitable wood plugs 
or other plugs with screws in an 
approved manner at an interval 
of not more than 75cm, but on 
either side of couplers or bends or 
similar fittings, saddles should be 
fixed at a distance of 30 cm from 
the centre of such fittings. The 
size of the saddle and spacers 
should be selected as per the size 
of conduit. 

• In HGMS conduiting work all 

threaded joints of rigid steel 
conduit should be treated with 
preservative compound to secure 
protection against rust.

• Conduit or wire should not be 
placed directly on false ceiling in 
view of fire hazards and safety, 
in such area conduit should be 
laid on surface of roof or wall for 
wiring and terminated upto load 
with the help of flexible conduit. 

• For ease drawing of wire and in 
view of safety size of conduit for 
wiring should be selected as per 
table given in table 1. The table 
shows the maximum capacity of 
conduits for the simultaneously 
drawing of wires.

Electrification works after 
conduit installation:
• Switchboards inside the buildings 

should be placed at easy accessible 
location. All concealed modular 
box should be properly earthed 
with the main distribution 
boards. Typical installation height 
of electrical points is shown in 
table 2.

• Electrical points for outdoor 
application should be placed 
with weather proof casing to 
protect from the dust and moist 
atmosphere. 
Electrical accessories for 

such points should have suitable 
ingress protection. Power supply to 
the outdoor electrical points and 
accessories should be extended 
with the help of water tight glands. 
All outdoor electrical points should 
be properly earthed with the main 
switch boards in view of safety.
• All light points should be 

connected with separate 
neutral and earth wire; it will 
help to protect other electrical 
equipment if fault occurs in 

Table 1: Maximum number of permissible wires that can be drawn into conduits

Nominal Cross-Sectional 
area of wire in mm2

Size of conduit (PVC/HGMS) in mm

20 25 32 40 50 63
1 5 10 14 - - -

1.5 5 10 14 - - -
2.5 5 8 12 - - -
4 3 8 10 - - -
6 2 5 8 - - -
10 - 3 5 6 - -
16 - - 3 6 - -
25 - - 2 4 6 7
35 - - - 3 5 6
50 - - - - 4 5

Figure 3: Electrical conduit through expansion joint 
without false ceiling
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any point of system and also 
for identification of fault in the 
system. Nowadays in market lot 
of variety of electrical wires are 
available like:
• FR: Fire retardant
• FRLS: Fire retardant low 

smoke
• FRLSH/ FRLSZH: Fire 

retardant low smoke and 
halogen free.

• For a good practice, FRLS/ 
FRLSH wire should be used 
for electrical wiring works.   

• Earth leakage protection, overload 
protection, short circuit protection 
should be ensured in main 
distribution board of house or 
building for safety. For residential 
building, residual circuit breaker 
with overload protection should 
be installed as main incomer in 
distribution boards.  The residual 
current/ earth leakage protection 
for main distribution board of 
house should not be more than 
100mA, similarly lighting load of 
each outgoing circuit of switch 
board should not cross more than 
800 Watts in electrification works. 
For batter electrification design of 
building, electrical load should be 
distributed equally on each phase. 

• All outgoing and incoming circuits 
and switchgear of distribution 
boards should be stencil properly 
and an electrical distribution 
chart should be pasted inside 
door of DB.  

Testing of wiring system 
after installation:
The following test should be carried 
out on all type of wiring on completion 
of the work and before energising the 
installation.
Insulation resistance test
The insulation resistance of wiring 
installation should be measured by 
500V megger between the following 
points.
a. Phase and neutral conductor 

with all MCB in position and all 
switches in closed condition and 
main switch in off position with 
lamps and other devices removed.

b. Between earth and whole system 
of conductors with all MCBs in 
place, all switches closed and all 
lamps in position.

c. Between all conductors connected 
to one phase of supply and the 
conductor connected to neutral 
with all lamps in position and 
switches on off position.

d. The insulation resistance in mega 

ohm as obtained by each of the 
above tests should not be less 
than 50 divided by the number 
of points on the circuit where a 
whole installation is being tested 
a lower value than that given by 
the above formula is acceptable 
subject to a minimum of one 
mega ohm.

Electrical continuity test:
Each and every circuit/ feeder should 
be tested for electrical continuity 
using a multimeter.
Earth continuity test:
The earth continuity conductor 
including metal conduit shall be 
tested for electrical continuity and 
the resistance of the same along 
with the earthing lead measured 
from the connection with the 
earth electrode to any point in the 
earth continuity conductor in the 
complete installation should not 
exceed one ohm.
Earth electrode resistance 
test: 
All earth wires of distribution board 
should be connected to main earth 
electrode. The value of the earth 
electrode should be measured by 
using a reliable and calibrated earth 
megger. The value of earth resistance 
should not exceed 5 ohm.
Switch polarity test:
Test should made to verify that 
all switches in every circuit have 
been fitted in the same conductor 
throughout and such conductor 
should be marked for connection to 
the phase conductor. 

Sandeep Jangir
Scientist/Engineer-SD
NRSC/ India Space 
Research Organisation 
(ISRO), Hyderabad

Electrical points Height from finished floor level 
(FFL) in meters.

Main lighting control switch boards 1.20
Bed side lighting control switch boards 0.60

Main distribution boards 1.20
Wall mounted light points 2.50
A/C control points in wall 1.20

Geyser point in toilet 1.50
Call bell/ Buzzer points 2.50

Fridge point 1.20

Power points above platform in kitchen (from 
platform level)

0.30

Foot lamp 0.30
Mirror light 2.00

TV points for wall mounted TV 0.75

Fan points (max. height from FFL) 2.70
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Asian Development Bank 
Outlook expects India’s gross 
domestic product (GDP) to 

rebound to 7.2 per cent in fiscal 2020. 
Electricity demand is forecast to rise 
over this period. This has generated 
the need for the development of 
quality electrical infrastructure 
supporting its growth for several 
years to come. This augurs well for 
Indian wires and cables industry. 

India’s wires and cables industry 
is expected to witness burgeoning 
demand owing to due to strengthening 

of the transmission and distribution 
infrastructure. Hike in investments 
in T&D generates demand for EHV 
and HV cables. CRISIL research 
expects the industry to grow by a 
CAGR of approximately 15 per cent 
and reach an estimated Rs 1,03,300 
crore by 2023.

Indian wire and cable market in 
India, which consists of nearly 40 
per cent of the electrical industry, 
is growing at a CAGR of 15 per 
cent, due to the growth in the 
power and infrastructure sectors. 

The industry seems to 
pick up in near future on 
account of development 
of infrastructure 
projects, investments in 
transmission and 
distribution network, 
renewable energy 
generation etc.
- Supriya A Oundhakar, 
Associate Editor

Wires & Cables Industry

All Set to Pick Up 
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The sector has been witnessing a 
buoyancy on account of the recent 
government schemes like Ujwal 
Discom Assurance Yojana (UDAY), 
Deen Dayal Upadhyaya Gram Jyoti 
Yojana (DDUGJY), Integrated Power 
Development Scheme (IPDS) and 
Pradhan Mantri Sahaj Bijli Har Ghar 
Yojana.

What’s new on cards
Electricity demand in the country 
is expected to rise further in the 
years to come. In order to meet 
the increasing demand for electricity 
in the country, massive addition to 
the installed generating capacity is 
required. This will create the demand 
for wires and cables industry. 

Indian Electrical & Electronics 
Manufacturers’ Association (IEEMA) 
estimates that during 2018-19, 
Indian cables and wires industry has 
grown from Rs 49,000 crore to Rs 
56,000 crore at an annual growth 
rate of 14 per cent.

The government’s thrust on 
generation of 175 GW of renewable 
energy will power an upswing in 
wires and cables market. Further, 
transition to electric vehicles (EV) 
is estimated to drive expansion for 
cables and wires industry. “There 
will be an enhanced demand 
for wires and cables when the 
acceptability of EV is increased 
in India. Wires will also be 
required to set up EV charging 
infrastructure,” informs Gautam 
Seth, Joint Managing Director, 
HPL Electric & Power Ltd.

He further foresees tremendous 
growth and development in coming 
years with growing demand, 
attractive opportunities, ample of 
resources, government support 
and higher investments in the 
form of FDI. At the same time the 

Government’s initiative on building 
the infrastructure sectors such as 
railways, power and roads will in turn 
create demand for more power, and 
hence there will be more demand for 
power cables in Indian market. 

Shashi Amin, President and 
SBU Head for Cables, Polycab India 
mentions that in the current fiscal, 
we are experiencing a sluggishness 
in demand and the industry outlook 
for 2019-20 does not seem to be very 
encouraging. Private investments 
have dried up due to poor consumer 
demand and government projects 
have been hampered by the general 
elections initially and now due to 
liquidity crunch.

He is optimistic about the 
government’s recent move on cut in 
corporate tax rate and states, “The 
latest announcement of corporate 
tax rate cut will take some time 
to translate into real benefits with 
demand picking up only by the fourth 
quarter of 2019-20.” 

Amin envisages future growth of 
the industry from railways, oil & gas, 
steel, metro rail, defence, renewable 
energy etc. He adds, “I remain 
positive on the industry outlook 
over medium to long term once the 

economy finally starts showing signs 
of recovery.”

Vijay Shankar, Vice President 
Operations, Dynamic Cables 
recognises the growth in renewable 
power generation to be one of the 
primary factors for the growth of 
the electric cable and wire market. 
According to Shankar, the focus of 
several countries across world to 
commercialise renewable power 
generation will create a significant 
demand for electrical wires and 
cables. This is mainly due to the lack 
of a transmission and distribution 
(T&D) infrastructure at locations 
where renewable energy resources 
are set up. Moreover, the expansion 
of the existing renewable power 
generation plants, in the emerging 
countries, will also result in the 
increasing demand for electrical 
wires and cables sector.

Future Growth
The cables and wires industry is 
expected to witness growth owing to 
the development of infrastructure 
in near future as Rs 45 lakh crore 
of investment is envisaged in 
construction infrastructure during 
the period 2019-2023. Apart 
from this, addition of 44 GW in 

I remain positive on 
the industry outlook over 

medium to long term 
once the economy finally 
starts showing signs of 

recovery.

Shashi Amin, 
PRESIDENT & SBU HEAD FOR 

CABLES, POLYCAB INDIA 
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transmission capacity along with 
existing government schemes in 
distribution such as DDUGJY and 
IPDS will attract huge investments 
in this sector. Moreover, 41 GW 
commitment of solar energy and 
wind energy by 2022 will escalate the 
demand specially for solar cables and 
power cables. Affordable housing, 
healthcare and education are the 
three segments which are expected 
to drive building construction leading 
to increased demand for wires 
and cables. Urban infrastructure 
development projects like 100 smart 
cities with approximate investment 
of Rs 48000 crore will enhance the 
demand for building wires, power 
and telecom cables. 

The government’s plans of 
investments of Rs 4 lakh crore of 
investments for railways during the 
period 2019-2023 for rail network 
expansion including electrification 
and high-speed rail will give an 
impetus to elastomeric control cables 
and railway signalling cables. 

According to Amin from Polycab, 
more than 24 cities are expected to 
get metro services in coming years. 

Investment in industrial segment 
will go in line with the overall GDP 
growth led by investments in oil and 
gas and automobile sectors.

High Voltage Direct Current 
Transmission (HVDC) power cables 
will gain traction in the industry with 
enhanced network of transmission 
and distribution network across the 
country due to its benefits such 
as reduced transmission losses. 
Lightweight HVDC cables such 
as HVDC underground cables 
and HVDC light cables will play a 
significant role in long-distance and 
high-voltage power transfer and in 
submarine power transmission. Also, 
according to the Indian cable industry 
overview, HVDC power systems are 
mostly preferred for long-distance 
power bulk power delivery and will 
be used in numerous energy projects 
to build cross-border infrastructure, 
in turn contributing to the wire 
industry in India.

In the past, most of the global 
companies didn’t see any  the 
potential in Indian market due to lack 
of resources, outdated technology, 
shortage of skilled manpower and 

economic stability. However, the 
scenario has changed for the better 
during the past few years. India 
attracted total FDI inflow of USD 
14.22 billion during 2000-2018 in 
the power sector. 

International investors have 
started preferring India as a 
potential market for high voltage 
(HV) and extra high voltage (EHV) 
cables. These investors amplify 
their investments through technical 
association with Indian cable 
manufacturers for the production of 
EHV cables. 

“Apart from FDIs, the government 
regulatory schemes have also been a 
ground reason for the vast growth in 
the industry. Digitalisation, adoption 
of newer technologies and increasing 
market potential will furthermore 
enhance the growth path of Indian 
wire and cable industry,” informs 
Gautam Seth. 

Shankar from Dynamic Cables 
expects that the future growth of wires 
and cables will arise from renewable 
energy segment. Elaborating, he 
adds, “Future expansion of existing 
networks worldwide is also expected. 
These expansion activities are 
fuelled by emerging economies 
such as India, which are on the 
verge of integrating regional grids 
to form a nationwide electric grid 
network to allow a seamless flow of 
electricity. All this calls for extensive 
T&D infrastructure development 
activities.” He further anticipates 
momentum in medium and low 
voltage cable field due to enhanced 
investments in power, industrial, 
real estate and infrastructure sector.

Challenges
One of the biggest challenges for 
cables and wires industry is input 
price volatility. “Volatility in raw 

The government 
regulatory schemes have 

also been a ground reason 
for the vast growth in the 
industry. Digitalisation, 

adoption of newer 
technologies and increasing 

market potential will 
furthermore enhance the 

growth path of Indian wire 
and cable industry.

Gautam Seth, 
JOINT MANAGING DIRECTOR, 

HPL ELECTRIC & POWER 

Continued on page 150
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material prices is one of the industry’s 
major and pertinent problems which 
has a huge impact on the  bottom 
line considering high percentage of 
raw material cost in our business,” 
opines Shashi Amin from Polycab. 

There is a lack of a level playing 
field in the cable and wires industry. 
Lack of standardisation of the end 
product is also a challenge for the 
sector. The cables market is largely 
unorganised, as a result of which 
several manufacturers do not comply 
with product guidelines and the end 
result is non-homogeneous product 
quality.

Due to lack of awareness, wires and 
cables are perceived as commodity 
products by many consumers 
with little or less focus on quality 
parameters. “Due to this, we face a 
lot of challenges to win a customer 
wherever we are competing against 
unorganised players who offer sub-
standard quality products at a much 
lower price,” he adds.

Further, the industry is facing 
impediments related to pricing and 
delay in payments from institutional 
customers. “As a result of this, many 
manufacturers have consciously 
increased their focus on the retail 
segment and have been expanding 

their dealer or distributor network. 
Further many have taken the route 
of diversification by adding retail 
products such as Fast Moving Electric 
Goods (FMEG) to their portfolio and 
strive to become a one stop solution 
for electrical goods,” informs Amin.

Plans for future
The outlook for  wires and cables 
industry is optimistic  on account 
of development of infrastructure 
development projects, 100 smart 
cities project, enhancement in 
transmission and distribution network 
in India, renewable energy generation, 
electrification projects of railways etc.

HPL is well geared up to tap the 
futuristic growth in the industry. HPL 
Cables has ISO 9001, ISO 14001, 
ISO 18001 ROHS compliant cable 
manufacturing facility at Karnal in 
Haryana. In order to trap envisaged 
growth opportunity in renewable 
energy sector, HPL has already 
introduced solar DC cables and wind 
power cables in the market. “This 
single core DC cable comes with 
flexible electroplated tinned copper 
conductor insulated with special 
cross-linked halogen free Elastomer, 
low smoke zero halogen sheathed, 
UV and ozone resistant. Our 

consistent efforts for excellence and 
providing the best, we have curated 
exhaustive range of domestic wires 
and cables suitable for Indian homes 
and varied conditions,” informs 
Gautam Seth.

Dynamic Cables, one of the 
leading cable manufacturers in 
India, is well poised to cater  to the 
ever-growing demand of HV (high 
voltage) and MV (medium voltage) 
cables in various sectors in India. 
The company has expanded its 
operations with new 2,00,000 square 
feet state-of-the-art manufacturing 
facility under construction at the 
Shree Khatushyamji Industrial Area, 
Reengus. The manufacturing facility 
is fully-equipped with modern and 
top of the line machines and testing 
equipment. 

“The new plant has introduced 66 
KV HV cables into our existing range 
of products. We have also enhanced 
our copper control (Industrial) and 
instrumentation cable capacity by 
another 6,000 kms per Annum at 
our Reengus plant to meet the 
increasing demand across various 
sectors,” states Shankar of Dynamic 
Cables. Further, in order to tap 
the immense growth potential in 
Railways, the company has planned 
to manufacture railway signalling 
cables for RDSO (Research Designs 
& Standards Organisation) division 
of Indian railways.

Conclusion 
Despite sluggishness in demand 
for cables and wires industry for 
this fiscal, the industry seems 
poised  to pick up in near future 
on account of development of 
infrastructure projects, investments 
in transmission and distribution 
network in India, renewable energy 
generation, etc. 

The expansion of the 
existing renewable power 
generation plants, in the 
emerging countries, will 
result in the increasing 
demand for electrical 

wires and cables sector.

Vijay Shankar, 
VICE PRESIDENT OPERATIONS, 

DYNAMIC CABLES

Continued from page 148
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How to protect your electrical equipment against 
voltage fluctuation

In India, all electrical equipment 
are designed for 230V single-
phase or 400V three-phase. 

Voltage variation is a common 
phenomenon all over the country. 
Normally voltage varies between 
170V and 275V for single phase and 
between 300V and 480V for 3-phase.

Power consumers running 24 
hours face problems of low- and 
high-voltage.  Generally, voltage is 
low during daytime and high during 
the night hours.  Moreover, on 
holidays, peak hours, rainy days and 
when the agricultural or factory load 
is switched off, the voltage rises quite 
sharply – which is more harmful.

High Voltage
At high voltage, the no load current 
of electrical or electronic equipment 
increases sharply. The high current 
increases the losses of equipment 
resulting overheating, and weakens 
of the insulation of electrical or 
electronic equipment and premature 
failure of equipment as explained in 
Table 1.

B. B. Jindal, the founder of Ludhiana-based Jindal Electric & 
Machinery Corp, explains the best way to protect any electrical 
equipment against voltage fluctuation.

Low Voltage
At low voltage no load current of 
electric equipment does not increase 
and does not affect the life of 
equipment. It is common assumption 
that high-voltage is a good voltage but 
they do not know this will decrease 
the life of equipment as mentioned 
in Table 1.

So, the industrial units having 
high failure rate of electrical 
equipment, should note down their 
hourly voltage for a week and find 
out the how much they are losing 

on account of failure of electrical 
equipment.

The power consumers having 
high failure rate of electrical 
equipment, can reduce the failure 
rate of equipment by maintaining 
their rated voltage at 400 or 415V 
by installing Automatic Voltage 
Controller. 

For more information on Automatic 
Voltage Controller, contact 
Jindal Electric & Machinery 
Corp., (Ludhiana, Punjab) at  
jemc@jindalelectric.com 

% of 
higher 
voltage 

Voltage 
variation 

Normal 
life of 

equipment 

Remarks/ Payback (6-24 
months)

 5 400 V – 420 V Life is 100% Depending upon the 
duration of high voltage, 
working hours of plants, type 
of electrical or electronic 
equipment (some equipment 
are more sensitive like 
electronic cards, bulbs, LED, 
tubes, chokes) and motors 
below 5 HP.

 10 400 V – 440 V Life is 80%

 15 400 V – 460 V Life is 50%

 20 400 V – 480 V Life is 20%
B. B. Jindal, Founder, 

Jindal Electric & Machinery Corp
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Wires & Cables

UNDERGROUND CABLES
ensure reliable operation of T&D network

Electricity plays an important role 
in the modern society because of 
its versatility with respect to input 

energy form. Electricity also offers total 
environmental, enhancement opportunity 
as compared to other energy sources used 
by the consumer. However, the rapid 
advancement in the field of electronics 
and its innumerable applications in 
residential, commercial, industrial and 
agricultural sectors, the demands for 
quality and uninterrupted power supply 
have increased tremendously. The 
primary requirement of transmission and 
distribution (T&D) companies is to give 

Underground cables are used 
for transmission and 
distribution of electric power 
where it becomes 
impracticable to make use of 
overhead lines.
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power supply to the consumer in 
a reliable manner at a minimum 
cost, taking into consideration the 
constraints and the criteria such 
as economics, environment, society 
impacts and value of electricity. 
Electric power is transmitted and 
distributed either by overhead 
system or by underground (UG) 
cables.

The main hindrance in ensuring 
uninterrupted power supply in the 
overhead system is the unavailability 
of space in developed urban areas. 
Falling of tree branches on the 
overhead lines and short circuiting of 
conductors due to heavy winds and 
gales, rains, accidents due to bare 
conductors, failure of supporting 
structures, etc. UG cables help 
in ensuring uninterrupted power 
supply, which are uncommon in the 
overhead system. UG cables offer 
an affordable and justifiable solution 
for critical parts and in some cases 
the entire length of power T&D 
lines. With appropriate technology 
used in appropriate places, the 
environment impact of UG cables 
can be minimised.

Cable is basically an insulated 
conductor and is used for UG 
T&D of electricity. Cable is an 
assembly consisting of one or 
more conductors with their own 
insulations, individual coverings, 
assembly protection and protective 
coverings. Insulation is used to 
cover the conductor and provides 
isolation from the surroundings. 
UG cables are generally used in 
densely populated areas such as 
cities and metros, where there is 
high density of automobiles; high 
raised commercial, residential 
buildings and places; where vital 
installations of uninterrupted 

power supply such as water supply 
system, hospitals and IT services 
etc. UG cables are also preferred 
in industries, substations, railways 
and road crossings, servicing of 
residential installations and other 
similar locations.

UG cables are employed for 
T&D of electric power where it 
becomes impracticable to make 
use of overhead construction. Such 
locations may be congested areas 
where right of way cost would 
be excessive or local ordinances 
prohibit overhead lines for reason 
of safety, or around plants and 
substations or crossings of wide 
bodies of water which for various 
reasons would not permit the 
overhead crossings. The type of 
cables used will depend upon 
voltage and service requirement. 
Recent improvements in design 
and manufacture have led to the 
development of cables suitable for 
use at high voltages. This has 
made it possible to use UG cables 
for transmission of electric power 
for short or moderate distances.

UG cables system provides high 
reliability, least interruptions due 
to line faults and good safety. In 
addition to this, the I2R losses are 
quite low compared to overhead 
system due to the absence of steel 
wires. Its advantages such external 
protection is provided against 
mechanical injury, moisture entry 
and chemical reactions. UG 
cables are a viable alternative to 
overhead T&D lines particularly 
in urban areas where right-of-
way (RoW) problem arises due to 
lack of free land for running the 
overhead lines. However, cables 
have differing characteristics 
then overhead lines that must 

be factored into design, ratings, 
switching, reactive compensation, 
operation, maintenance and 
repairs. Therefore, proper 
consideration is required to given 
while selecting the cables for their 
application.

Advance design and technology 
trends in cables are centred 
on reducing the right-of-way 
requirement as well as increasing 
the current carrying capacity 
of T&D lines. As space is often 
constrained in urban areas, T&D 
utilities increasingly installing 
compact T&D lines, which have 
lower RoW requirements and 
small sized towers. Further, new 
conductors are being deployed for 
carrying higher currents while 
allowing higher temperature 
ratings. The initial heavy cost is the 
only factor which discouraged the 
use of UG cables for the purpose 
of T&D of electric power. It is an 
important factor for selecting the 
type of cable. It is to be kept in 
mind that the cost of the UG cable 
should not be such large that it 
causes loss and another cable may 
fetch the same results in low cost 
and loss.

Characteristics and design 
perspective
Cables are designed and 
manufactured as per voltage, 
current to be carried, operating 
maximum temperature and 
purpose of applications desired 
by customer. A power cable 
commonly consists of conductor, 
bedding, armouring, outer sheath 
and insulation. The cables are also 
designed according to number of 
conductors they contain and their 
size. The larger the diameter, the 
greater the wire’s capacity is to 
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carry current. The most commonly 
used metal for wires and cables is 
copper due to its efficiency as 
a conductor. UG cables consist 
of one central core or a number 
of cores of tinned stranded 
copper conductors (sometimes 
use of aluminium conductor is 
also made) insulation from each 
other by paper or varnished 
cambric or vulcanised bitumen 
or impregnated paper. Insulation 
should possess high resistance, 
high dielectric strength, high 
mechanical strength and long 
durability. A metallic sheath of 
lead or alloy or of aluminium is 
provided around the insulation 
to protect it against ingress of 
moisture.

Cables are securely fastened 
and organised by using cable 
trays, cable ties or cable lacing. 
To limit the spread of fire along 
cable jacketing use of cable coating 
materials with jacketing having 
inherently fire retardant is used. 
The plastic covering on metal clad 
cables is stripped off at installation 
to reduce the fuel source for fires. 
Inorganic coatings and boxes 
around cables also safeguard the 
nearby areas from the fire threat 
associated with unprotected cable 
jacketing. 

The initial heavy cost is the only 
factor which discouraged the use of 
UG cables for the purpose of T&D 
of electric power. For mining, extra 
mechanical strength is provided 
to cable with double armouring. 
For wind power plant customers 
generally require flexible and UV 
protected cable with mechanical 
tough sheath. The UG cables have 
several advantages such as less liable 
to damage through storms, lightning, 

low maintenance cost, less chances 
of faults, smaller voltage drop and 
better general appearance. Voltage 
drop is also an important factor of 
cable design. 

The type of cable to be used at a 
particular location is determined by 
the mechanical considerations and 
the voltage at which it is required to 
operate. According to voltage these 
are classified as low-voltage cables 
for operating voltage up to 1 kV, 
high-voltage cables for operating 
voltage up to 11 kV, super tension 
cables for operating voltage up to 
33 kV, extra high-tension cables for 
operating voltage up to 66 kV and 
extra super voltage power cables 
for operating voltage beyond 132 
kV. The current rating of the cables 
apart from the above factors also 
depends on a large number of other 
factors such as method of cable 
laying employed, spacing between 
the cables, number of cores and 
the thermal conductivity of the 
soil. An approximate indication 
of the current carrying capacity 
for Indian conditions, which is 
based on a maximum conductor 
temperature of 80-degree C for 11 
kV cables and above. 

Cables consist of a huge 
percentage of capital investment in 
any electrification project and, they 
are the most vulnerable to failures 
too. Most of the cable failures could 
be attributed to improper selection. 
Right selection of cables is not only 
very important for reliability of 
power supply and safety of devices 
as well as human beings present 
around them, it also prevents loss 
of assets and saves costly business 
hours. The type of cable used at 
a specific location is determined 
by the mechanical considerations 

and the voltage at which it is 
required to operate. The grade of 
insulation of the UG cable depends 
on the voltage levels. For selection 
of cable of correct size and type 
for a particular application, the 
key factors or selection parameters 
to be considered are voltage 
rating, type of conductor, type 
of insulation, type of cables, 
continuous current rating, rating 
factors, voltage drop, short circuit 
values, number of cores, economics 
and environmental conditions etc.

Power cable failure
Although power cables are 
manufactured in controlled 
environments with sophisticated 
monitoring, cable failures do occur. 
Different types of cables are prone 
to specific types of failures. Now 
cross-linked polyethylene (XLPE) 
cables have become the norms 
for 132 kV power lines. Failure 
in cables or deviation from their 
expected performance occurs 
due to manufacturing defects, 
adverse installation conditions or 
unintentional damage during the 
laying of cables. The points where 
cables have been joined to extend 
the network are also prone to 
certain predictable type of failure, 
especially in UG networks. Cable 
joints are inherently weak owing to 
three types of stresses – thermal, 
electrical and mechanical. Before 
XLPE cables become the norms, 
paper insulated lead-covered 
(PILC) cables were used and 
certain portions of the network 
continue to use that technology. 
PILC cables are prone to failures 
that are distinct from those of XLPE 
cables. Transition joints where the 
two types of cables are joints tend to 
be more prone to failure.
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Most of the faults occur when 
moisture enters the insulation. 
The paper insulation provided 
inside the cable is hygroscopic 
in nature. Other causes 
include mechanical injury 
during transportation, laying 
process or due to various stresses 
encountered by the cable during 
its working life. The lead sheath is 
also damaged frequently, usually 
due to the actions of atmospheric 
agents, soil and water or 
sometimes due to the mechanical 
damage and crystallisation of lead 
through vibration. Power cable 
failure mainly happens due to 
manufacturing defects, error 
during installation, failure due 
to thermal stress, failure due to 

electrical breakdown and failure 
due to mechanical stress. 

Remedial Measures
Continued maintenance of 
power cables is vital to ensure 
the reliability of power distribution 
systems because finding faults after 
they occur can be challenging, 
expensive and time consuming. 
Routine maintenance minimises 
the occurrence of cable faults. UG 
cables require less maintenance 
then overhead lines. Maintenance 
can be classified as preventive, 
corrective or conditional based.

Preventive maintenance should 
be carried out annually as it helps 
check faults arising from negligence 
of distribution infrastructure. The 

integrity and condition of ground 
connections, joints and splices 
should be checked by visual 
inspection and any issue found must 
be corrected. It is also important to 
check the cleanliness of switchgear, 
transformers, other above ground 
fixtures and outer surfaces of joints 
as the accumulation of dust and 
debris leads to stress on cables 
and their eventual breakdown. 
Damage due to wear and tear at the 
termination points can be assessed 
by conducting contacts resistance 
tests. Infrared thermal scanning 
reveals defective electrical contacts 
and joints that register high levels of 
heat should be cleaned, retorqued 
and then retested.
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Corrective maintenance needs 
to be undertaken at points where 
faults are detected due to dig-ins, 
defects, overloading or mistakes 
during installation, and suitable 
remedial action determined. UG 
cables, especially in congested 
urban and metropolitan areas where 
space is limited, are susceptible to 
nicks and damages due to spiking 
during excavations. Hence, electric 
cable routes must be inspected for 
possible damage after such work has 
been carried out. Visual inspection 
is an indispensable practice for 
maintenance. Recurrence of faults 
can be reduced by performing root-
cause analysis and putting in place 
remedial solutions. It is also helpful 
to establish clear signage’s along 
the routes of UG cables, especially 
where channels are shared with 
other utilities.  

Condition based maintenance 
is under-taken along portions 
of UG T&D cables and above-
ground fixtures that have already 
experienced partial damage. This 
is necessary because it helps 
predict future repairs, or signals the 
need for immediate replacement. 
Oscillating Wave Testing System 
equipment can be used to identify 
and evaluate conditions of partial 
discharge in cables, joints and 
terminations. Depending on the 
gravity of the condition detected, 
the faulty cable sections may be 
replaced immediately or scheduled 
to be retested after an adequate 
interval.

Benefits of UG cables and 
wires
The UG cables have several 
advantages such as they are less liable 
to damage through storms, lightning, 

low maintenance cost, less chances 
of faults, smaller voltage drop and 
better general appearance. Cables 
system provides high reliability, least 
interruptions due to line faults and 
good safety. In addition to this, the 
I2R losses are quite low compared to 
overhead system due to the absence 
of steel wires. Its advantages such 
external protection is provided 
against mechanical injury, moisture 
entry and chemical reactions. Less 
subjected to damage from severe 
weather conditions (mainly lightning, 
wind, freezing). UG cables pose no 
hazard to low flying aircraft or to 
wildlife. UG cables have much less 
danger of conductor theft, illegal 
connections, sabotage, and damage 
from armed conflict. Most of the 
distribution utilities using cables for 
reduction of AT&C losses. Also, the 
cable failures are less common than 
overhead lines but they do occur. UG 
cables have greater safety and less 
interference with communication 
lines, with better outlook.

UG cables need a narrower 
surrounding strip than overhead line 
to be kept permanently clear for 
safety, maintenance and repair. With 
regular and precise maintenance, the 
durability and performance of cables 
can be optimised by minimising the 
down time due to faults and related 
repair work, power distributors can 
provide more reliable service while 
reducing operational costs. New 
technologies are also emerging in the 
market, these are aimed at improving 
reliability and reducing faults in 
UG cables. Through the material 
and installation costs of UG power 
cables are higher than overhead 
lines, factors such as real estate, 
permitting and constructability 
can often make UG the preferred 

alternative as a complete UG system 
or portions of a hybrid UG and 
overhead circuit. Apart from creating 
less visual and environmental impact 
that generates large opposition from 
local communities, UG cables have 
several other unique benefits, in 
particular, they:
• Have lower T&D losses.
• Can absorb emergency power 

loads.
• Have lower maintenance costs.
• Require a narrower band of land 

to install.
• Are less susceptible to the impacts 

of severe weather.

Limitations & Challenges
The biggest challenge for using the 
cables is input price volatility. Delay 
in the execution of projects is another 
major impediment. Most projects get 
delayed due to the requirement of 
multiple clearances and approvals, 
and the shortage of manpower. 
Obtaining a right-of-way clearance 
is particularly difficult, given the 
space constraints in cities. Thus, it 
is important for the government to 
develop mechanism to facilitate a 
single window clearance for all the 
players.

There is a lack of a level playing 
field in the cable and conductor 
industry. Lack of standardisation of 
the end product is also a challenge 
for the sector. The cables market 
is largely unorganised, as a result 
of which several manufacturers do 
not comply with product guidelines 
and the end result is an asymmetric 
product quality. There is a need 
to develop standard guidelines for 
the industry as a whole. Moreover, 
the cable segment is dependent on 
imports from other countries and 
is thus highly sensitive to exchange 
rate variations. The installation cost 
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of UG cable systems is generally 3 – 
10 times compared to that overhead 
lines. However, right-of-way costs 
are typically much less than for 
overhead lines.

Use of UG cables is also limited 
due to large charging current for 
long distance transmission. Cables 
required high charging current and 
reactive power for operation. The 
reactive power is capacity in nature 
and can affect at lightly loaded 
conditions due to Ferranti effects 
of rising of sending end voltage of 
the cable. Flow of charging current 
causes heating of cables and reduces 
the current carrying capability. 
Sometimes, higher dielectric loss 
may further rise in the temperature. 
Switching of cable capacitive current 
may give rise to over voltages at 
receiving end. UG cables expensive 
compared to overhead lines 
and difficulty in fault detection. 
Restoration of power supply takes 
longer time during break down 
in UG cables. One of the major 
limitations of UG cables is the fault 
detection. Since the cables are 
laid under the surface (directly or 
inside pressurised ducts), the visual 
methods of inspection don’t work 
effectively. For ensuring longer life 
of the cable, UG cable should never 
be overloaded for longer duration 
and always advisable to restrict the 
loading to about 75 per cent of the 
rated capacity. 

Before carrying out maintenance 
of the UG cable, care should always 
be taken to discharge the static 
charges stored in the cable. UG 
system cannot be operated above 
66 KV because of insulation 
difficulties but overhead system 
can be designed for operation up 
to 400 KV or higher even. Whereas 

overhead lines can easily be uprated 
by modifying line clearances and 
power poles to carry more power, 
UG cables cannot be uprated 
and must be supplemented or 
replaced to increase capacity. T&D 
companies generally future-proof 
UG lines by installing the highest-
rated cables while being still cost-
effective.

Way forward
UG cables are used to transfer 
electrical energy where overhead 
construction is impracticable, 
unsafe, costly or environmentally 
unacceptable. With proper 
consideration of the many factors 
related to design, specification, 
manufacturing, installation, 
and commissioning, UG cable 
systems can be viable alternative 
to overhead lines where the use 
of cable is warranted because of 
rights of way constraints, sensitive 
areas along the planned route, 
specialised obstacles (waterways, 
bridges, etc.) that must be crossed, 
concerns about weather effects and 
reliability affecting overhead lines, 
or clearance limitations to get into 
a congested substation. 

The development and 
strengthening of the country’s 
T&D network has always been 
a key focus area. To this end, 
number of government initiatives 
and programmes have been under 
taken.  Investment in the coming 
years will continue to the driven 
by the central government through 
schemes such as the Deendayal 
Upadhyay Gram Jyoti Yojana 
(DDUGJY), the Integrated Power 
Development Scheme (IPDS) and 
the recently launched Sahaj Bijli 
Har Ghar Yojana (Saubhagya). 

All these schemes have created a 
market for cables and conductors in 
the country. The focus on household 
electrification through Saubhagya 
will continue to sustain the demand 
in the cable and conductors 
segment. Further, with most of the 
states adopting Ujwal DISCOM 
Assurance Yojana (UDAY), the state 
DISCOMs are expected to improve 
their T&D infrastructure through 
renewed capital expenditure.

Overall, the cables and 
conductors industry has grown 
significantly in the past few years 
with investments infused in the 
power and infrastructure sectors 
by the government. While the 
cable segment witnessed a positive 
growth, the conductor segment 
experienced sluggish demand last 
year. One of the major drivers for 
the cable industry is the need of 
integration of the new renewable-
based capacity being added in the 
grid. With the development of large-
scale renewable energy plants and 
solar parks, there is a need to lay 
down lines in order to connect them 
to the existing grid. For wind power 
plant customers generally require 
flexible and UV protected cable with 
mechanical tough sheath.

Apart from the impetus provided 
by the government, another key 
driver for the growth of the cable 
segment is the shift towards high 
voltage transmission lines. This 
demand is essentially driven by 
the creation of high voltage long 
distance corridors to deliver 
electricity to high demand regions 
and the development of green 
energy corridors for integrating 
the increasing share of renewable 
energy into the grid. The future 
growth in the cable segment is likely 
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to be driven by 132 kv and 400 kv 
lines. UG cabling too is gaining 
increased acceptance among state 
and central transmission utilities as 
it provides greater safety as compared 
to overhead cables. The increase 
in government infrastructure 
spending, particularly under the 
smart cities mission, is expected to 
propel the demand in the country 
and present new opportunities in 
the cable segment.

Further, with the growth of 
smart grid technologies and the 
increase in renewable energy 
capacity, specialised cables are 
being designed. For instance, 
medium voltage smart cables, 
which integrate optical fibre cable 
with power cables, are preferred for 

smart grid applications. Similarly, 
specialised D.C. cables in which 
installation is crossed linked 
through electron beam irradiation 
are being deployed for solar power 
projects. These cables are required 
to work in a harsh environment 
and withstand direct sun light, 
humidity, rodent attack etc. 

Conclusion
UG cables offer an affordable and 
justifiable solution for critical 
parts and in some cases the entire 
length, of overhead low and high 
voltage power lines. UG cables are 
at installation is more expensive 
than overhead lines. However, the 
Maintenance cost of UG system is 
very low in comparison with that 
of overhead system. UG system is 

free from interruption of service 
on account of thunderstorm, 
lightning and objects falling across 
the wires. In UG system there is 
no interference to communication 
circuits. It may be beneficial for 
distribution systems in densely 
populated urban areas through 
UG cable. The cables market looks 
positive owing to the continuing 
investments by the government 
through its various schemes and 
increasing renewable energy 
capacity addition. 

Ashok Upadhyay,
Dy. Director (Generation)
M.P. Electricity Regulatory 
Commission, Bhopal, 
Madhya Pradesh

The testo 868 thermal imager is characterised by its 
professional measuring performance and its easy 
handling. It has the best thermal image quality 

in its class, an integrated digital camera and impressive 
smart functions. The case supplied with the thermal 
imager means it can be conveniently transported, so it is 
always there for you when needed.
Features
 • Very good image quality: IR resolution of 160 x 120 pixels, 

testo 868 – Thermal Imager
via integrated testo super resolution technology 320 x 
240 pixels

 • Large temperature measuring ranges from -30C to 650C
 • Smart and networked: the free testo Thermography App 

enables user to write and send reports on site, as well as 
saving them online, and lots more.

 • Integrated digital camera
 • Automatic setting of emissivity using the testo ε-Assist 

feature 

For more details, email: info@testo.in
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CONTACTRON Hybrid Motor Starters by Phoenix Contact
Electronic Switching Devices for reliable motor switching

Material Handling plays an important role in 
the industry. Most existing material handling 
equipment are automated for tasks like loading 

or unloading and driving. However, ongoing advances 
in sensing, machine intelligence, and robotics have 
made it possible to fully automate. The new, innovative 
CONTACTRON hybrid technology offers a cost effective 
and technically superior alternative to the conventional 
contactor technology for various applications in material 
handling. It provides space saving, considerably less 
wiring, ten times longer service life and various selected 
functions.

The CONTACTRON hybrid motor starters combine 
up to four functions in one device: motor starter, 
reversing function, motor protection against overload, and 
emergency stop.
CONTACTRON compared to traditional solutions 
• CONTACTRON integrates the functions of a 

conventional reversing contactor, including safety 
function into a single device

• Internal load and locking circuits enable clear wiring
• The locking circuit is certified according to UL 508a 

and UL 60947-1
• Type II coordination according to IEC/EN 60947-4-2
• SIL 3 approved solutions
• Bi-metal function class 10A
• Solid state devices with 10 times better service life 
• 75 per cent space saving
• In-built interlocking circuit
• Compliant to class AC 51 a loads 9 Amp & class AC-53 

a type of loads  
Solutions for DOL & RDOL Applications
Hybrid Motor Starters: Wear free starting & reversing 
for 3-phase AC motors up to 575 V AC/3 x 9 A
Applications 
• Conveyors
• Freight Elevators
• Robotic Arm
• EOT Cranes
3-phase solid-state contactors: Wear-free starting and 
reversing for 3-phase AC motors up to 575 V AC/3 x 37 A 
Applications
• Conveying systems and machine tools 
• Pumps and fans
• Mixers and much more
1-phase solid-state contactors: Wear-free starting of 
1-phase AC loads up to 660 V AC/50 A 
Applications
• Heating systems 
• Lighting systems 
• 1-phase motors 

For more details, contact adverts@phoenixcontact.co.in
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As penetration of solar and 
wind power in the electricity 
grid increases in the next 

decade (2020-30), ways and means 
to tackle infirmity of these sources 
would become critical. One of the 
main strategies to overcome infirmity 
is to store electricity and use it when 
there is demand. There are five main 

categories of technologies that can 
be used for electricity storage:

Of these, the most popular 
storage today is battery storage. 
Advanced batteries like lithium ion 
batteries, nickel sodium batteries 
etc., have now been developed and 
lithium ion is widely used. However, 
there are limitations in deploying 

Category Technology

Electro-chemical storage Batteries and Capacitors

Electro-mechanical storage Compressed air storage and Fly wheels

Chemical Storage Hydrogen storage and liquid air storage

Pumped hydro storage Applicable in hydropower projects, using surplus 

RE power

Heat storage Molten salt storage

_

+ ELECTRICITY STORAGE
POTENTIAL & CHALLENGESWe need to establish 

an array of pilot 
projects using different 
technologies and study 
them in the next few 
years. This will help 
identify economically 
and technically viable 
solutions for a future 
low-carbon energy 
system in our country, 
suggests G.M. Pillai, 
Founder Director 
General, World 
Institute of Sustainable 
Energy (WISE), Pune.
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these for grid-scale multi megawatt 
projects due to high costs and space 
requirements. Super capacitors offer 
hope, when we are able to deploy 
this technology on large scale in the 
future.

Compressed air storage, was till a 
few years back, a lab level technology. 
Now, projects have come up in 
countries like the United States and 
U.K. Perhaps, the biggest compressed 
air energy storage projects are the 
110 MW project in McIntosh in the 
State of Alabama in the United States 
and the 150 MW pilot project in New 
York. Surplus power from renewables 
or off-peak power can be used to 
compress air which could be stored 
in spaces like depleted salt caverns. 
The air can be released through 
turbines to produce electricity, when 
needed. But the challenge in this 
technology is the economics. For a 
1000 MW renewable power plant, a 
compressed air project of 660 MW 
will have to be built. Since this 
requires heavy investments, it will 
significantly increase the cost of 
delivered power.

Flywheels were also once known 
in the realm of textbooks or fantasy. 
But now they are being demonstrated 
in practice. The first big flywheel 
project of 20 MW capacity was 
commissioned in July 2011 in 
Stephentown, New York. The system 
has been manufactured by Beacon 
Power Corporation. The project 
utilises 200 high speed Beacon 
flywheels to provide fast-response 
frequency regulation services to the 
New York grid, with zero emissions 
and no fuel consumption. However, 
this technology also faces material 
and economic challenges. The 
requirement of metals is to the tune 
of one kilogram for every unit of 

electricity required to be stored. 
Some estimates (by experts like Ted 
Trainer) say that a flywheel project 
for storing 1000 MW electricity 
requires US$ 20 billion (Rs.1.4 lakh 
crore), mainly on account of huge 
material requirements. So, before 
this technology can be deployed on 
a large scale, considerable research 
and innovation would be required.

Hydrogen storage is a more 
feasible option and a lot of work is 
now going on to develop and deploy 
this technology. Most of the hydrogen 
produced in the world today is from 
fossil fuels like natural gas. In a 
future low-carbon society powered 
by renewables, hydrogen will have 
to be produced by electrolysis of 
water, using renewable electricity. 
Surplus or off-peak power from 
renewables can be used to produce 
hydrogen, which can be stored and 
used to produce electricity, when 
needed by using fuel cells. This 
process involves multiple stages 
and commensurate infrastructure 
starting with conversion of renewable 
AC electricity to DC electricity, 
then using electrolysing factories 
to produce hydrogen gas which will 
have to be packaged, transported 
and transferred to storage facilities 
for use in fuel cell systems which 
will produce electricity-on-
demand. After electrolysing water, 
the hydrogen produced will have 
to be compressed or liquefied for 
distribution. Both processes require 
large dose of electricity, more so 
for liquefaction at (-) 250 C. After 
packing, transportation and storage 
at the point of use, before it can be 
used in fuel cells, the liquefied gas 
will have to be regassifed. According 
to a seminal study by the Swiss fuel 
cell expert Ulf Bossel, this long 

multi-step process consumes 75 per 
cent of the input electricity and at 
the end users receive on 25 per 
cent of the original electricity used. 
The electricity consumption can be 
reduced if, after electrolysis, the 
hydrogen can be transported through 
pipelines, or by in-situ production 
of hydrogen in a decentralised 
way. Due to this heavy electricity 
consumption in the process, it 
has a very adverse Energy Return 
on Energy Invested (EROI). So, 
producing really clean hydrogen by 
electrolysing water using renewable 
electricity, is a heavily loss-making 
proposition. That is why Elon Musk 
(the CEO of Tesla) says that ‘fuel 
cells’ are really ‘fool cells’.

There are many other practical 
issues in developing a really clean 
hydrogen economy. According to a 
2007 study by Dr. Michael Webber 
of Texas University, producing 
one kilogram of hydrogen through 
electrolysis requires 9 kilograms of 
water. Imagine producing millions 
of kilograms of hydrogen from nine 
times its weight of water. Water 
availability will be a serious problem. 
According to Dr. Webber, producing 
one kilogram of hydrogen from 
water requires 40 kWh electricity, 
assuming 100 per cent efficiency of 
the electrolysis process; generally, 
this is 75 per cent and then the 
electricity consumption can 
go upto 55 kWh per kilogram of 
hydrogen. That means a future 
hydrogen economy can devour 
entire electricity generation in many 
countries. The electrodes of fuel 
cells need platinum which is a highly 
expensive metal, with production 
concentrated mostly in South Africa 
and Australia. Studies have shown 
that there isn’t enough platinum 
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to enable large scale scaling up of 
fuel cell technology. Research is 
underway to find substitutes for 
platinum. Even when substitutes 
are developed, the adverse EROI 
of the hydrogen economy won’t 
change. Fuel cells have very short 
life span. All this complicates plans 
for an economy based on hydrogen 
storage.

The storage technology with 
maximum installed capacity in the 
world today is pumped storage with 
1.69 lakh MW (96 per cent of 
all global storage). This technology 
also has limitations in terms of 
location and topography of hydro 
projects and availability of wind 
or solar power in their vicinity. 
Basically, you need two reservoirs 
– one at a lower level and the other 
at a higher altitude. The surplus 
or off-peak power from a nearby 
renewable power plant can be used 
to pump water from the lower 
reservoir through the penstock 
pipes to the upper reservoir. During 
peak, the water can be released 
back to the lower reservoir through 
hydro turbines to generate power 
on demand. Besides locational 
problems like water availability and 
cost of constructing two reservoirs 
etc., this technology will be feasible 
in some projects. So, this needs to 
be studied and implemented on a 
case-to-case basis.

Molten salt storage is largely used 
in concentrated solar thermal power 
(CST) projects in countries like 
Spain when the electricity produced 
during the day can be stored as 
heat in molten salt medium, to be 
released for 4 to 6 hours in the night 
to produce steam-based electricity 
during peak demand. Across-the 
board applicability and the economics 

of this technology needs to be studied 
through pilot projects in India. This 
is because, our large desert areas 
in Rajasthan and Gujarat could be 
huge power houses in the future, 
when CST power generation will 
become economically viable.

A report by Pike Research 
(pikeresearch.com) indicates that 
over the next two decades, when 
renewable power injection into the 
grid will become very significant, 
the costs of storage systems could 
also come down. However, as of 
now, storage systems have high 
capital costs. Some critics point 
out that the cost of generation of 
electricity from a wind power project 
with storage could perhaps double. 
Besides the reality of high costs, 
some critics also point out that 
the load factors of storage systems 
are modest, because systems 
must spend at least half of the 
time charging. A scientific paper 
published by the ‘Bulletin of Atomic 
Scientists’ titled, ‘The Limits of 
Storage Technology’ questions 
the thermodynamics of these new 
devices. But they also recognise 
the potential of various emerging 
technologies. The Pike Research 
report also predicts a worldwide 
storage market of $20-$25 billion 
a year by 2020. We can hope that 
like all new technologies, costs of 
storage systems will slowly decline 
as research advances and volumes 
increase. Perhaps, in a decade or 
so we, will have economically viable 
storage solutions to variable RE 
power. And that would be the time 
when large additions of renewable 
power to the grid would also be 
required.

What we need to do now is to 
establish an array of pilot projects 

using different technologies and 
study them in the next few years. 
This will help identify economically 
and technically viable solutions for 
a future low-carbon energy system 
in our country. At the pilot stage, 
we could be technology-agnostic. 
But the final choice based on few 
years of learning should be those 
technologies which are suitable for 
us. Mindless expansion of storage 
is neither possible nor feasible. 
There are other policy options 
to redesign our electrical and 
economic system in a low-carbon 
economy. For example, factory-based 
manufacturing can mostly be done 
during the day when solar power 
is available in abundance, without 
the need of storage. Deployment 
of information and communication 
technologies to manage demand 
is another possibility. Instead of 
centralised storage, we could think 
of decentralised stand-alone power 
systems in households, small factories 
and commercial establishments, 
using battery storage. After all, the 
monolithic electric grid system will 
no more be sacrosanct in a low-
carbon energy economy. The nature 
of centralised generation and supply 
will change and new architectures 
both in generation and the structure 
of the transmission or distribution 
system will emerge. The key to 
managing the future is, as always, 
the right policy which can only be 
created through extensive field level 
research and learning. 

G.M. Pillai,
Founder Director General, 
World Institute of 
Sustainable Energy 
(WISE), Pune
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Media resistance, low moisture 
absorption, lubrication-free 
and corrosion-free: these 

are the requirements for machine 
components which the food and 
beverage industry have to meet today. 
In order to be able to quickly identify 
broken pieces in the event of damage 
to a system, igus has now developed 
two new optically and magnetically 
detectable materials for its plain and 
spherical bearings: the iglidur FC180 
and igumid FC. The materials comply 
with FDA and EU10/2011 regulations 
and are therefore ideal for use in the 
food industry.

The detection of foreign bodies 
plays a major role in the production 
and packaging of food to ensure 
the perfect quality of the products 
and to prevent contamination. 
Therefore, igus has now developed 

the tribologically optimised plain 
bearing material iglidur FC 180 (FC 
= „Food Contact“) specifically for food 
contact. The new material is visually 
detectable by its blue colour as well as 
by metal detectors due to the inclusion 
of appropriate, food-compatible 
additives. In this way, broken pieces 
can be quickly detected and removed 
in the event of damage to the system. 
As a result, the purity of the product 
is secured and costly product recalls 
are prevented. The new material 
complies with the specifications of the 
FDA and EU Regulation 10/2011 and 
can therefore be used in direct food 
contact. Its low moisture absorption 
and lubrication-free property are 
additional criteria that shows how igus 
material are perfect for applications 
in the food technology, beverage and 
packaging industries.

Metal detectability also for 
igubal spherical bearings
In the igubal spherical bearings 
range, the motion plastics specialist 
now relies on a new detectable 
material. With the housing material 
igumid FC in combination with 
iglidur FC180 as spherical ball 
material, now igus has for the first 
time self-adjusting igubal bearings, 
which are approved for direct food 
contact. The excellent detectability 
of the materials was also confirmed 
by Sesotec GmbH, specialist 
for foreign body detection and 
manufacturer of metal detectors 
for the food industry. Even the 
smallest fragments of 0.0139 g 
(iglidur FC180) or 0.0157 g (igumid 
FC) could still be identified on a 
conveyor belt when passing through 
the metal detector INTUITY. The 
new vibration dampening bearings 
are resistant to corrosion and media 
due to their polymer base, allowing 
them to withstand the cleaning with 
water and many cleaning agents. As 
a result, equipment manufacturers 
and operators in the food industry 
can now quickly and easily equip 
their machines with a wide range 
of bearing solutions from igus 
while saving twice as much. This is  
because plastic plain bearings 
don‘t have to be serviced and are 
much more cost effective to buy 
than solutions consisting of sealed 
stainless-steel bearings with food-
grade lubricants. 

For more details, visit www.igus.in

Clean, safe, detectable: New igus tribo polymers  
for food contact

The motion plastics specialist relies on optically and magnetically recognisable 
materials for plain and spherical bearings
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Food compliant, lubrication-free and detectable: With iglidur FC180 and igumid FC, 
igus has now developed two new materials for its plain and spherical bearings. 

163] MarCom_Igus.indd   163 15-Nov-19   2:26:48 PM



Energy Storage

164 Electrical India  | November 2019

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

India has committed to achieve 40 per cent 
of its energy requirements through non-fossil 
fuels by 2030 at COP 21 in Paris in order to 

curb the greenhouse gas emissions. This obligation 
has entailed India to explore new avenues of 
generation of power through renewables. 

As India is on the cusp of becoming one of the 
lucrative markets for energy storage against the 
backdrop of recent shift towards renewables, a 
few international gravity-based storage firms have 
expressed their interest in development of Indian 
energy storage systems.

Need for energy storage
According to Ratnam Raju, Associate Director, 
CARE Ratings, renewable energy is at an all-
time high in India, contributing around 13 per 
cent of the total power generation in July 2019, 
and it is projected to reach 36 per cent by 2030. 

The increasing penetration of variable renewable 
energy into grid will force grid operators to change 
operating modes to balance power, and control 
frequency. The electricity system faces many 
risks due to intermittent nature of solar and wind 
power. Grid-scale energy storage would support 
the sustainable growth of renewable integration 
and aid grid balancing efforts, increasing energy 
security and reliability. Energy storage solutions 
provide the ability to save energy for use when the 
sun is not shining, or the wind is not blowing.

As per Bloomberg NEF (BNEF), in the past eight 
years, lithium-ion battery prices have plummeted 
by 80 per cent from USD 800 per Kwh in 2010 to 
USD 176 per Kwh in 2018. Raju mentions that for 
the past two years, decline in battery pack prices 
was driven by technology improvement in terms of 
energy density and economies of scale. Lithium-

The government’s objective of transition to green 
energy further requires large scale adoption of new 
storage technologies.
- Supriya A Oundhakar

New Kid on the Block

Gravity 
Storage 
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ion batteries are used in a wide range 
of applications, including consumer 
electronics such as smart phones, 
computers and grid-scale storage. 
Key to this success of battery storage 
is their modularity i.e the ability to 
stack any number of battery cells 
together to create storage systems 
of any size. Modularity is also the 
weakness of lithium-ion batteries and 
economies of scale can’t be achieved 
as cost of raw material remains same 
for each module.  

In India, energy storage systems 
have gained pace with deployments 
on the electrical grid. Dr Rahul 
Walawalkar, President, India Energy 
Storage Alliance (IESA) says, “The 
role, energy storage can play for 
providing flexibility to the electric 
grid and integrating large renewable 
energy sources. The proposed 
National Energy Storage Mission 
co-authored by IESA is a technology 
neutral mission and had provided 
a level playing field for all types of 
energy storage technologies including 
electrochemical (batteries), 
mechanical (including Gravity), 
chemical (such as fuel cells) and 
electrical (such as ultra-capacitors).”

Different ESS technologies 
like batteries, super capacitors, 
compressed air energy storage 
system (CAES), fly wheels, and 
pumped hydro storage (PHS) plants, 
are available. In India, PHS is the 
most preferred solution for energy 
storage. According to Walawalkar, 
pumped hydro storage (PHS) is the 
traditional form of gravity storage 
where you’re pumping in water and 
storing it in a reservoir and releasing 
it for generating electricity. Multiple 
companies are trying to build on 
newer types of storage technologies 
where generally a large mass is raised 

using electrical energy using to store 
as potential energy. For generating 
energy, the mass is released, and the 
potential energy is converted back 
into electrical energy using a motor 
or generator. 

IESA further reports that few 
PHS plants in India of cumulative 
capacity of 5.7 GW have been 
identified long time back, but these 
projects have not made any progress 
in the past two decades owing to 
variety of issues.

Central Electricity Authority 
mentions that PHS facilities are 
operational in places like Srisailam 
in Andhra Pradesh, Purulia in West 
Bengal and others, net amounting 
to 4,785.60 MW as on January 
2019. However, PHS has its own 
constraints. “Traditional PHS 
has certain restrictions based on 
geological suitability like availability 
of land, environmental clearance 
etc,” informs Walawalkar.

GS Based Energy Storage
Gravity Storage (GS), a relatively new 
concept is steadily gaining traction 
as it requires no elevation and more 
than 40 per cent of continental 
surface is suitable for deployment 

of storage facility. Switzerland-
based energy firm Energy Vault 
announced an agreement with 
India’s Tata Power in November last 
year to deploy its 35 Megawatt-Hour 
(MwH) gravity-based energy system 
by 2019.

Energy Vault claims on its 
website that the solution utilises 
the fundamentals of physics and 
kinetic energy as pumped hydro 
but replaces the water with custom 
made cylindrical blocks utilising 
an extremely innovative use of 
low-cost materials. These low-
cost blocks, combined with its 
patented system design deliver all 
the benefits of a pumped hydro 
system but at a much lower price, 
starting size and without the need 
for hard to find topography. The 
energy storage system is expected 
to reach an efficiency of around 90 
per cent and can be operated for 
30 to 40 years without any quality 
degradation. 

“This project will pave the 
path for wider adoption of grid-
scale gravity-based energy storage 
technology across India. Against 
this backdrop, Ministry of New and 
Renewable Energy has also released 

“Gravity storage is still 
under early commercialisation 
even in developed countries. 

So, the success of this 
preliminary project by MNRE 

can result in India taking lead in 
commercialising this new form of 

storage technologies.”

Dr Rahul Walawalkar
PRESIDENT, INDIA ENERGY STORAGE 

ALLIANCE
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an invitation for proposals for gravity-
based storage projects,” informs 
Ratnam Raju.

The concept of gravity storage was 
invented by Professor Eduard Heindl, 
and has since then been continually 
developed by the Stuttgart-based 
company Heindl Energy GmbH. 

For a grid-scale storage, cost 
incurred per unit energy stored is 
heavily dependent on ramping time, 
round-trip efficiency and life of 
storage. Technologies like PHS and 
GS are some available alternatives to 
battery storage. However, PHS has 
many constraints such as limitation in 
number of favourable geological and 
hydrological locations in India which 
limits degrees of freedom to deploy 
these storage systems, informs Raju.

Advantages of GS energy 
storage
GS has been proposed as a solution 
to firm up variable renewable energy. 

It has unique advantages such as 
short response time, flexibility and 
stores multi GWh of power. GS 
works on the principle of raising 
up a piston (rock or concrete) to 
a height while storing energy and 
bringing  down the same mass while 
discharging or using the stored 
energy. GS is independent of the 
geographic location it is installed in 
unlike PHES, wherein water is used 
as mass, hence making it location-
specific. 

Further, renewable energy 
coupled with adequate storage 
capacity can help India reduce its 
dependence on fuel imports. Energy 
Storage would address key issues like 
peak load management, frequency 
regulation, system flexibility and 
reliability of the network. Moreover, 
storage makes energy supply more 
efficient reducing the transmission 
and distribution losses and obviating 
the need for curtailment in times 

of low power demand. GS can help 
reduce the ramping capacity needed 
to start thermal plants, integrate 
variable renewables by smoothening 
their output to the grid and in 
general provide critical flexibility to 
the grid as storage can be located 
anywhere in the network, according 
to Raju from CARE Ratings.

While talking about economics, 
Raju elaborates, “GS is 
economically superior compared to 
conventional energy storages like 
lithium-ion, pumped hydro storage 
etc. Levellised cost of storage 
(LCOS) of GS is as low as USD 
100-150 per MWh. Operational 
and maintenance costs are as low 
as one per cent of capital costs. 
These costs are usually related to 
maintenance of sealing between 
piston and annulus. Most important 
parameters in any storage facilities 
are round trip efficiency and 
durability.” According to Heindl 
Energy, the efficiency of GS is 
around 80 per cent, nearly same as 
that of pumped hydro storage and 
economic life is as high as 60 years. 

“Gravity storage is still under 
early commercialisation even in 
developed countries. So the success 
of this preliminary project by MNRE 
can result in India taking lead in 
commercialising this new form of 
storage technologies,” informs 
Walawalkar.

Characteristics of storage systems

Max power 
(MW)

Discharge 
time (hours)

Max 
Cycles

Round-trip 
Efficiency

Lifetime 
(years)

Levellised 
cost of storage 
(USD/MWh)

Maturity

Pumped hydro 3,000 4 h to 16 h - 70-85% 30-60 152-198 Matured

Compressed Air 1,000 2 h to 30 h - 40-70% 20-40 116-140 Developed

Lithium-ion 
battery

100 1 min to 8 h 1000- 
10,000

85-95% - 187 Developed

Gravity Storage 8,000 6 h to 14 h - 80% 60 100-150 Concept

Source: The world energy council, BNEF, CARE Ratings

“With declining cost of solar 
PV systems and economically 

superior GS, electricity generation 
with co-located storage will 

be economically viable in near 
future.”

Ratnam Raju
ASSOCIATE DIRECTOR, CARE RATINGS
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Walawalkar adds that gravity-
based energy storage can be suitable 
for long duration energy storage e.g. 
pumped hydro can also be seen as a 
seasonal storage solution. There are 
possible advantages in high round-trip 
efficiencies for new form of gravity 
storage as compared to traditional 
pumped hydro facilities. Also, for 
some of these technologies, they can 
have advantage of less self-discharge 
as compared to electrochemical 
batteries.

However, GS is still at nascent 
stage of development. “For 
localisation, some of the component 
manufactures do exist in India. But 
these are early days, and we still need 
significant R&D to take place before 
one can assess the true potential 
of these technologies,” concludes 
Walawalkar.

Market Potential
At present, India has no major ESS 
projects despite having floated a few 
large tenders for the same. However, 
India has 2.6 gigawatts of operational 
and another 3.1 gigawatts of under-
construction pumped hydro storage 
projects. 

The International Energy 
Association (IEA) estimates that, in 
order to keep global warming below 
2 degrees Celsius, the world needs 
266 GW of energy storage by 2030, 
up from 176.5 GW in 2017. Under 
current trends, Bloomberg New 
Energy Finance predicts that the 
global energy storage market will hit 
that target, and grow quickly to a 
cumulative 942 GW by 2040. Energy 
storage is reaching an inflection point 
and is poised to give a big boost to 
India’s ambitious renewable energy 

target of 500 GW by 2030. Keeping 
this in mind, the government has been 
inviting tenders for hybrid solar-wind 
with storage facilities. The first tender 
was released in 2015, and since then, 
the frequency of tenders with energy 
storage systems (ESS) have steadily 
increased. Due to cost barriers, 
tenders announced so far are facing 
delays. However, with declining cost 
of solar PV systems and economically 
superior GS, electricity generation with 
co-located storage will be economically 
viable in the near future. 

Going forward, policy makers 
should devise business models which 
will benefit all stakeholders. Initial 
growth in GS can be achieved by 
providing viability gap funding or 
subsidies to storage solutions, policy 
enforcement, providing flexible 
financing, informs Raju. 
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INDIA’S EV CHARGING
INFRASTRUCTURE

Electric Vehicle (EV) Charger 
is an electrical device that 
converts alternating current 

energy to regulated direct current 
for replenishing the energy of an 
energy storage device (i.e. battery) 
and may also provide energy for 
operating other vehicle electrical 
systems. In other words, Electric 
Vehicle Supply Equipment (EVSE) 
is used to supply electric energy to 
recharge electric vehicles which 
includes: Physical components, such 
as internal electronics, controllers, 
cord, EV compatible plug and 
telecommunications devices to share 
data and enable network connections, 
Software applications to manage the 
charging, billing, driver access, and 

administration of an EVSE program. 
There are 3 functions that must be 
performed to allow charging of the 
EV battery from an electric supply 
network. The two of them is electrical 
functions and other one is mechanical 
function. First electrical function 
is rectification process and second 
one is controlling and regulation of 
supply voltage according to battery 
charge acceptance characteristics. 
The mechanical function is the 
connecting of the EV to the EVSE 
and this process is performed by the 
user.

The charging scheme is a 
combination of the charging and 
termination methods. The charger 
has three key functions: 

The charging infrastructure 
of EV has to satisfy 
extensive requirements 
before it is introduced to 
the market. Apart from 
faultless communication, 
power is a prime 
consideration. The 
challenges consist in the 
required compatibility with 
different vehicles (EV), 
charging interfaces and 
power grids.

AN
OVERVIEW
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• Getting the charge into the battery (charging) 
• Optimising the charging rate (stabilising) 
• Knowing when to stop (terminating). 

The block diagram of EV charging system is shown in 
Figure 1. Main parts of this system are charger control 
unit, charging cable and vehicle control unit.

Electricity from the grid is delivered as alternating 
current (AC) but the EV requires direct current (DC). 
A rectifier needs to sit between the grid and the battery 
to convert one to the other. For home and third-party 
public charging this AC-to-DC conversion is done by 
the EV’s on-board rectifier. AC current at the charge 
port is converted to DC for the battery by the rectifier. 
Superchargers deliver high voltage, high current DC 
electricity directly to the EV’s battery, bypassing the 
onboard rectifier. This allows the Supercharger to push 
electricity into the battery as fast as the battery can take 
it — typically 10 times faster than home charging.

In this article conductive charging is considered. 
Conductive charging system use direct contact between 
the EV connector and charge inlet. The cable can be fed 
from a standard electrical outlet or a charging station. 

Types of EV Charging
EV chargers are a fundamental part of the plug-in 
electric vehicle system. Currently, there are three major 
types of EVSE: AC Level 1, AC Level 2, and DC Fast 
Charging. 

AC Level 1 EVSE provides 4-8 km of range per hour 
with a 120 V input. AC Level 2 EVSE provides 16-32 km 
of range per hour with a 208 V (commercial) or 280 V 
(residential) inputs. Both AC Level 1 and Level 2 use a 
wire to connect the vehicle and grid, otherwise known 
as conductive charging. DC Fast Charging provides 96 to 
130 km of range in 20 minutes of charging, with a 480 V 
AC input. DC fast charging also connects the vehicle to 
the grid via a plug.

Types of EV charging modes
The charging mode describes the safety communication 
protocol between EV and charging station. These 
standards are identical worldwide. One method for EV 
charging is to connect the AC supply network (mains) to 
an on-board charger. An alternative method for charging 

Figure 1: Block diagram of EV charging system

Table 1: Levels of EV charging

AC Level One Charging (120 
Volts)

AC Level Two Charging (240 Volts) DC Level 3 Fast Charging (480 Volts)

Level 1 charging uses the 120-volt 
and can be performed using the 
power cord and equipment that 
most EVs come with. 

Level 2 charging uses 240-volt power to 
enable faster regeneration of an EV’s battery 
system. Providing this type of charging requires 
installation of an EVSE unit and electrical 
wiring capable of handling higher voltage.

DC fast charging provides compatible 
vehicles with an 80% charge in 20-30 
minutes by converting high voltage AC 
power to DC power for direct storage in 
EV batteries. 

Advantages
• Low installation costs
• Low impact on electric 

utility peak demand charges 
(often applied to commercial 
accounts)

Advantages
• Faster charge time. EVs will get between 

10 – 20 miles of range per hour of charge.
• More energy efficient than Level 1 for 

charges of less than one hour

Advantages
• Charge time is reduced drastically-

-it’s nearly as fast as refuelling a 
gasoline vehicle

Disadvantage
• Slow charging, typically 3-5 

miles of range per hour

Disadvantages
• More expensive than Level 1
• Potentially higher impact on peak demand 

charges for business locations

Disadvantages
• Significantly more expensive than Level 

1 or Level 2 equipment and high voltage 
3 phase power connections to utilities 
further increases installation costs

• Potentially increased peak demand 
charges for commercial locations

• Competing standards are confusing 
to potential EV buyers and charging 
station operators

• Potential issues with cold weather 
operation

Charger
Control Unit

Charging Cable Vehicle
Control Unit

168-174] Electric vehicles_CPRI.indd   169 13-Nov-19   6:31:18 PM



Electric Vehicles

170 Electrical India  | November 2019

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

an EV is to use an off-board charger for delivering direct 
current. For charging in a short period of time, special 
charging facilities operating at high power levels could 
be utilised.

Mode 1 Charging (Household socket and 
extension cord): Home charging from a standard 
power outlet with a simple extension cord, without any 
safety measures. The connection of the EV to the AC 
supply network (mains) utilising standardised socket-
outlets not exceeding 16 A and not exceeding 250 V AC 
single-phase or 480 V AC three-phase, at the supply side, 
and utilising the power and protective earth conductors.

The vehicle is connected to the power grid through 
standard socket-outlets (standard current: 10A) present 
in residences. To use mode 1, the electrical installation 
must comply with the safety regulations and must have 
an earthing system, a circuit breaker to protect against 
overload and an earth leakage protection. The sockets 
have shutters to prevent accidental contact.
Mode 2 Charging (Domestic socket and cable 
with a protection device): The vehicle is connected 
to the main power grid via household socket-outlets. 
Recharging is done via a single-phase or three-phase 
network and installation of an earthing cable. A protection 
device is built into the cable. This solution is particularly 
expensive due to the specification of the cable. Mode 
2 Charging is home charging from a standard power 
outlet, but with a special in-cable EVSE (EV Supply 
Equipment), also known as “occasional use cable”, 
usually supplied with an EV from the manufacturer. 

This cable provides: 
• In-cable Residual Current Device (RCD) 
• Over-current protection
• Over-temperature protection 
• Protective Earth detection (from wall socket).

Power will only follow to the vehicle if the EVSE has 
detected: 

• Protective Earth is valid 
• No error condition exists (over-current, over-

temperature, etc.) 
• Vehicle has been plugged in (detected via pilot data 

line) 
• Vehicle has requested power (detected via pilot data 

line).
Mode 2 charging cables provide a moderate level of 

safety and are the minimum standard today for charging 
an EV. Some vehicle manufacturers even make the 
customer sign an agreement confirming installation of a 
wall-box at the time of ordering an EV.

Mode 2 charging connection of the EV to the AC 
supply network (mains) not exceeding 32 A and not 
exceeding 250V AC single-phase or 480V AC. Three-
phase utilising standardised single-phase or three-phase 
socket-outlets, and utilising the power and protective 
earth conductors together with a control pilot function 
and system of personnel protection against electric shock 
between the EV and the plug or as a part of the in-cable 
control box. The inline control box shall be located 
within 0.3 m of the plug or the EVSE or in the plug. 
Mode 3 Charging (Specific socket on a dedicated 
circuit): The vehicle is connected directly to the 
electrical network via specific socket and plug and a 
dedicated circuit. A control and protection function is 
also installed permanently in the installation. This is the 

Figure 2: Mode 1 type connection

Figure 3: Mode 2 type connection

Figure 4. Mode 3 type connection

AC

AC COM

AC

COM
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only charging mode that meets the applicable standards 
regulating electrical installations. It also allows load-
shedding so that electrical household appliances can 
be operated during vehicle charging or on the contrary 
optimise the electric vehicle charging time.

Mode 3 Charging is that wired-in AC charging 
station, either in public places or at home, allowing a 
higher power level than Mode 2. The safety protocol 
is identical to Mode 2. This charging mode consists of 
connection of the EV to the AC supply network (mains) 
utilising dedicated EVSE where the control pilot function 
extends to control equipment in the EVSE, permanently 
connected to the AC supply network (mains).
Mode 4 Charging (Direct current connection for 
fast charging): The electric vehicle is connected to the 
main power grid through an external charger. Control 
and protection functions and the vehicle charging cable 
are installed permanently in the installation. Mode 4 
Charging is wired-in DC charging station, either in public 

places or at home. In DC charging stations, the charger is 
part of the charging station, not part of the vehicle.

This charging mode consists of connection of the 
EV to AC supply network utilising an off-board charger 
where the control pilot function extends to equipment 
permanently connected to the AC supply.

Important standards for EVSE in India
In 2016, on the request of Indian Smart Grid Forum 
(ISGF), Bureau of Indian Standards (BIS) setup ETD 

Figure 5. Mode 4 type connection

AC DC
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51 Committee for preparing the Indian Standards for 
EVSE. The EVs need to be connected to the electric 
grid for charging the battery and hence must comply 
with electricity grid code like other electrical equipment. 
Characteristics of the Indian power system is similar to 
that of Europe – 230V and 50Hz (unlike America: 110V 
and 60Hz) and we follow IEC standards. 

IS 17017 series of Indian standards are the main 
standards which are derived from IEC 61851, IEC 62196 
and ISO 15118 series of standards. The IS:17017-1 
is published by BIS in 2018 recommends both CCS-2 
(Combined Charging System) and CHAdeMO (“Charge 
de Move”) standards. In 2017, a Committee constituted 
by Department of Heavy Industries (DHI) issued Bharat 
Charger specifications for AC and DC chargers which follows 
GB/T 20234, the Chinese standards. These documents are: 
• For AC: Bharat EV Charger AC001 
• For DC: Bharat EV Charger DC001. 

These are slow chargers with DC output below 120 
Volts. BIS has agreed to retain these standards which are 
supporting the EVs presently operating in India. These 
are expected to wither away as new EVs are rolled out 
with batteries capable of fast charging with DC output in 
the range of 400-500V or higher. 

As can be seen all standards will co-exist in 
India: CCS-2, CHAdeMO and the Bharat Chargers 

which are GB/T. Super chargers will be adopted 
by India in near future when manufacturers of 
super chargers start operations in India. ETD 51 
Committee with participation of all stakeholders had 
extensive deliberations and has finalised on following 
standards:
IEC 61851(IEC, 2010): The IEC 61851 standard 
covers the overall EV conductive charging systems. In 
this standard, the IEC defines the four modes of EV 
charging that has been described above. This standard 
became the basis for IEC 62196. A few important 
sections in IEC 61851 are: 
IEC 61851-1: This standard defines three cables and 
plug setups which can be used to charge EVs: 
• Case A: Where the cable is permanently attached to 

the EV 
• Case B: Where the cable is not permanently attached 

to anything 
• Case C: Where the cable is permanently attached to 

the charging station. 
IEC 61851-21-1: Electric vehicle conductive charging 
system - Part 21-1, Electric vehicle on-board charger 
EMC requirements for conductive connection to AC/DC 
supply
IEC 61851-21-2: Electric vehicle conductive charging 
system - Part 21-2, Electric vehicle requirements for 
conductive connection to an AC/DC supply - EMC 
requirements for off board electric vehicle charging 
systems
IEC 61851-23: This standard defines the requirements 
for DC fast charging stations in terms of electrical 
safety, harmonics, grid connections and communication 
architecture. 
IEC 61851-24: This standard defines digital 
communication for DC charging control between the 
charging controller in the EV and the charging controller 
in the Electric Vehicle Supply Equipment. 
IEC 62196: Plugs, socket-outlets, vehicle connectors 
and vehicle inlets (IEC, 2011): The IEC 62196 is the 
latest standard for EVs by IEC which is based on the IEC 
61851 standard. A few important sections in IEC 62196 
are: 
IEC 62196-1: This standard is entitled ‘Plugs, socket 
outlets, vehicle couplers and vehicle inlets’. This standard 
contains the general requirements for EV connectors 
IEC 62196-2: It standardises three types of mains 
connecting systems, known as Types 1, 2 and 3 that 

Table 2: EVSE Standards in India

Indian 
Standard Particulars

IS:17017-1
General Requirements and Definitions of 
EVSE (Adapted from IEC 61851-1)

IS:17017-21  
(Part 1&2)

EV requirements for connection to AC/DC 
Supply (Adapted from IEC 61851-21)

IS:17017-22* AC EVSE (Adapted from IEC 61851-22)

IS:17017-23* DC EVSE (Adapted from IEC 61851-23)

IS:17017-24*
Control Communication between DC 
EVSE and EV (Adapted from IEC 61851-
24)

IS: 17017 – 
Part 2*

IEC 62196 Part-1, Part-2, Part-3 
Standards for the plugs, socket outlet, 
vehicle couplers and vehicle inlets. These 
are being adapted as IS:17017 Part 2 – A, 
B & C*

IS/ISO:15118*

ISO 15118 series for communication 
between the EV and the EVSE. There are 
seven documents in this series. These are 
adopted as it is.

(* these Standards and IS numbers are under finalisation 
by BIS)
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are applied only to modes 1, 2 and 3. Which of these 
is appropriate depends largely upon the electrical 
infrastructure and regulatory conditions in each 
country. 

IEC 62196-3: This standard defines connectors 
and inlets for fast DC charging to be used with mode 4 
charging according to IEC 61851-1. 

The test standards are a requirement for all 
manufacturers of EVSE’s in order to establish the 
quality of components, eliminating sub-standard 
components, carry out research and development of 
relevant components for EVSE and EV’s. This will 
promote the growth of green transportation in India 
and leads to reduction in use of conventional vehicles 
which uses fossil fuels. 

Summary
Buses with battery sizes >100kWh will be sold with 
proprietary charging standards recommended by the 
battery manufacturer. These batteries will cost several 
million rupees and it is not advisable to charge from 
any public EVSE. Bus operators need to install the 
charging devices supplied (or recommended) by the 
bus manufacturer at bus depots and bus terminuses 
as required. 

Two wheelers come with small size batteries which 
in many cases can be pulled out and taken to homes/
offices/shops and charged from normal wall sockets; or 
can be connected to any public EVSE. 

3-Wheelers are ideal candidates for battery 
swapping. In this scenario, batteries may be 
charged in a large industrial scale facility and 
charged batteries are trucked to points of 3-Wheeler 
concentration where a 3-Wheeler driver can swap 
the used battery with a fully charged one. Here again 
the large charging station setup may be proprietary 
technology. 3-Wheelers could also be charged from 
any public EVSE. 

The complete set of standards are expected to be 
published by BIS by end of 2019.

Conclusion
As India is country with vast road network, if country 
wants to boost the popularity of EVs, it needs 
to install as many charging stations as possible. 
Installation of charging station is much easier, 
but lack of knowledge makes it difficult to handle. 
Proper knowledge will surely improve current state 

Stall No. H6 B9 
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of infrastructure. India is lagging behind in contrast 
with global rush; needs for faster implementation. 
EVs will be the only lasting and sustainable solution 
for controlling the vehicular pollution in cities. 
Government need to take policy level interventions 
to make this happen immediately. Accelerated action 
on development and deployment of EVs will not only 
improve energy security, lower GHG emissions, and 
improve air-quality, but also enable new economic 
development opportunities and technology innovation 
in the transportation and electricity sectors. Rollout of 
Electric Buses are not constrained by EVSE standards 
as buses will be charged from the EVSEs supplied 
(or recommended) by the bus manufacturer which 
will be installed in bus depots and bus terminuses. 
3-Wheelers are ideal candidates for battery swapping. 
Battery leasing agency’s (BLAs) will own the batteries; 
and they will rent charged batteries to 3- Wheelers. 
2-Wheelers may be allowed to charge from any single-
phase electricity connection or EVSE as permitted 
by the vehicle manufacturer. Bharat Chargers are 
presently being installed by EV owners and operators 

which follow GB/T standards. IS:17017 recommends 
both CCS-2 and CHAdeMO standards. India will be 
adopting superchargers in the near future after it 
starts the operation in India. So, India will have all 
charging standards coexisting. 

DST/BIS is planning to launch a Grand Challenge 
for designing a universal plug that can be applicable for 
all the standards. Recently China Electricity Council 
(CEC) and CHAdeMO Alliance have announced a 
collaborative development effort for next generation 
ultra-fast EV charging standard (New QC Standard) 
with DC power output of 900 kW (1500 Volt x 600 Amp) 
which will have backward compatibility with previous 
versions of GB/T and CHAdeMO chargers (GB/T 2011 
and 2015; CHAdeMO R4-2.0 and 3.0). 

K. Jeykishan Kumar, 
Engineering Officer in Energy Efficiency and 
Renewable Energy Division, Central Power 
Research Institute (CPRI), Bangalore 

Rajasthan-based Dynamic Cables, a global 
manufacturer and supplier of cables and 
conductors, has partnered with SunAlpha 

Energy to set up 1,200 kW of rooftop solar power project 
at its manufacturing units in Jaipur and Reengus in 
Rajasthan.

“Dynamic Cables will meet about 30 per cent of its 
energy requirement through rooftop solar project and 
will be able to generate approximately 17,00,000 kWh 
of clean energy annually, cutting down 42,000 metric 
tonnes of carbon emissions,” a statement issued by the 
company says. The project was commissioned under the 
Rajasthan solar net-metering policy.

Commenting on the occasion, Ashish Mangal, 
Managing Director, Dynamic Cables said, “Major 
investments in renewable energy are a critical step to 
reduce our carbon footprint globally. We, at Dynamic 
Cables, believe in long-term sustainable growth through 

cost rationalisation with efficient improvements and 
innovations in our product portfolio as well as the way 
we consume energy. This partnership with SunAlpha is 
a step towards materializing that vision and allows us 
with a clean energy solution that offsets the greenhouse 
gas emissions from our manufacturing facilities, as part 
of our broader sustainability commitments.”

Speaking about the partnership with Dynamic 
Cables, SunAlpha co-founder and CEO Raghav Mittal 
said, “SunAlpha is proud to partner with Dynamic 
Cables and contribute to their vision of sustainable 
manufacturing. There is a global drive to curb the effects 
of climate change and Dynamic Cables is leading the 
way by demonstrating its commitment towards use of 
green energy. SunAlpha provided turnkey EPC services 
on the project that was developed using tier-1 system 
components sourced in record time and constructed as 
per SunAlpha’s industry-leading HSE best practices.” 

Dynamic Cables, SunAlpha team up to 
commission 1,200 kW solar project

168-174] Electric vehicles_CPRI.indd   174 13-Nov-19   6:31:20 PM



Untitled-1   24 19-Nov-19   11:41:49 AM



Solar

176 Electrical India  | November 2019

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

Burgeoning greenhouse gas emissions have pushed India 
to make a commitment at Paris to reduce its carbon 
footprint by a third by 2030. As a part of this,  the Indian 

energy sector has been witnessing a shift from conventional 
energy to renewable energy. In renewables, India’s solar 
installations are set to hit a new record in 2019-20. Solar will 
continue to make rapid strides with installed capacity of 14 
GW this year. Overall, the country is estimated to add nearly 
16 GW of clean energy capacity in 2019 driven by large-scale 
solar projects.

The most significant trend in the solar industry sector is the 
fall in unit cost of solar energy and by most estimates, India 
has become the cheapest producer of solar power. This is a 
significant change that has happened over the last decade or 
so. According to The International Renewable Energy Agency, 
the cost of setting up solar PV projects in India has dropped 
approximately by 80 per cent between 2010 and 2018.

Despite slowdown, the solar 
sector is expected to grow 
rapidly due to the government’s 
doubling RE targets to 450 GW.
- Supriya A Oundhakar, 
Associate Editor

GLIMMER OF HOPE 
FOR SOLAR
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On the flip side, the Indian solar 
sector had witnessed a slowdown in 
tender and auction activity 2018-
19 owing to certain economic policy 
decisions like imposition of GST 
and safeguard duty, which led to 
uncertainty over emerging tariffs. 
Thus, there was a bit of a slowdown 
in setting up fresh capacities in solar 
(and RE in general) since the run-up 
to the general elections in the first half 
of 2019. However, solar installations 
in India in the first quarter of 2019 
increased a little at 1,737 MW, showing 
4 per cent growth as compared to 
1,638 MW installed in the last quarter 
of 2018. According to Mercom India 
Research, installations were down 
by 49 per cent year-over-year (YoY) 
compared to 3,377 MW installed in 
Q1 2018.

“It was a transitory slowdown and 
things are gradually falling in place. 
Initially we thought it to be of great 
help to the domestic industry, but 
policies like safeguard duty eventually 
presented formidable hurdles for the 
growth of the Indian solar industry,” 
opines Simarpreet Singh, Founder-
Director, Hartek Solar.

What’s new for 2020
Considering the environmental 
fallout of overdependence on fossil 
fuels, renewable sources of energy, 
particularly, solar power will set the 
pace for the future growth of the 
power sector. The annual growth in 
electricity generation from renewables 
is already five times more than that 
as compared to conventional sources 
of energy. 

According to Ashish Khanna, 
President – Renewables, Tata Power, 
India has targeted to achieve a goal of 
450 GW of renewable energy by 2022. 
This was announced by the Prime 
Minister Modi during his recent visit 

to the US. So, we can expect action 
in solar to only get hotter in the 
coming years.

“The Indian power sector will 
continue to grow at a furious pace 
to cater to the ever-increasing 
requirements of fast-developing 
economy. Hence, power generation 
with a long-term perspective of 

sustainability will be the focus in 
coming years,” states Singh from 
Hartek Solar.

Mid-year estimates of solar 
capacity are expected to grow around 
9 GW this year which, if not made 
up in the next couple of years, will 
lead to nearly 30 per cent shortfall 
in meeting the 2022 targets. Hence, 
despite the current slowdown if the 
government is doubling the renewable 
energy targets to 450 GW, then it is 
only reasonable to expect that policy 
incentives will be more forthcoming, 
which will benefit the solar and the 
larger RE sector, adds Khanna.

The future of solar energy in the 
country would largely depend on 
achieving the ambitious solar power 
generation target of 100 GW by 2022. 
“Notwithstanding the slowdown we 
might face in the short term owing to a 
laggard tender process, the reduction 
in tariffs will eventually spur demand. 
Energy storage technologies will 
improve the efficiency equation and 
reduce costs,” adds Singh.

Rooftop solar (RTS) is gaining 
traction with declining cost of 
solar photovoltaic (SPV) systems 
and battery storage. At the end of 
the last financial year (FY19), the 
total installed capacity of RTS in 

Hartek Solar’s rooftop project in Chandigarh

India has targeted 
to achieve a goal of 

450 GW of renewable 
energy by 2022. This was 
announced by the Prime 
Minister Modi during his 
recent visit to the US. So, 
we can expect action in 

solar to only get hotter in 
the coming years.

ASHISH KHANNA, 
PRESIDENT – RENEWABLES, 

TATA POWER
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the country was around 4,375 MW, 
an impressive 72 per cent jump 
over the previous year. The rising 
popularity of RTS within the Indian 
power sector is also an outcome 
of the increasing share of green 
energy in the country. The share of 
renewable energy (solar, wind and 
biomass) grew to 22 per cent as on 
the previous financial year within 
the overall installed power capacity 
of 358 GW or 80 GW in total against 
70 GW a year ago, of which solar 
power accounted for 30 GW.

CARE Ratings expects addition 
of 10 GW of rooftop photovoltaic 
installations by fiscal 2023 driven by 
commercial and industrial buildings 
and phase II of grid-connected RTS 
program. 

Singh further informs that policy 
initiatives like viability gap funding 
of renewable energy projects and 
renewable purchase obligation will 
give impetus to the rooftop solar 
industry. The residential market is 
also expected to pick up in coming 
years on account of better policy 
support, lowering of solar capital 
costs, capital subsidies and substantial 
demand from the public sector.

Net-metering is also gathering 
steam, generating huge opportunity 
for rooftop solar industry. Net-
metering can play a big role in 
pushing stronger adoption of 
renewable energy, particularly where 
the storage of energy produced is 
not an option. Net-meter decouples 
generation and consumption 
allowing time delay between the two. 
For example, the energy produced 
from a solar rooftop during the day 
can be used in the night.

“Net metering is expected 
to emerge as a game changer in 
tapping India’s rooftop solar potential 

by enabling households to save on 
electricity bills and earn from the 
power they produce. It is a major 
incentive for consumers as it allows 
them to feed unused solar power back 
into the grid and get handsome returns 
on it. Complemented by effective 
net metering policies, customised 
small-scale solar solutions will propel 
installations in years to come,” avers 
Singh.

Potential Growth
Rooftop solar holds the immense 
potential that drive the growth of solar 
industry in near future. Tata Power 
envisages huge growth opportunities 
in smaller generating units like rooftop 
solar. According to Khanna, in the 
residential sector penetration of 
rooftop is far lower than its potential. 
Rooftop solar covers 3.5 GW of the total 
30 GW of solar installations deployed 
so far. Within this, residential rooftop 
contributes only 0.5 GW. 

Rural India also holds huge 
potential for solar rooftops. For 
example, Tata Power Solar has 
already scaled up its rooftop solutions 
in 33 cities. By 2020, we expect it to 
be available in 100 cities. The plan 
for rural India is to set up micro-
grids with micro-enterprises, initially 
in 200 villages and ultimately in 
10,000 villages.

Going ahead, solar parks and 
mega solar projects will drive the 
growth in the industry. The United 
States-based Institute for Energy 
Economics and Financial Analysis 
(IEEFA) report lists 14 of the largest 
under-construction utility solar 
projects in the world, of which five 
are located in India. These are: 
Bhadla Industrial Solar Park (2,225 
MW), Pavagada Solar Park (2 GW), 
Ananthapuramu – I Solar Park (1.5 
GW), Kadapa Ultra Mega Solar Park 
(1 GW), and Rewa Solar Park (750 
MW). Moreover, NTPC plans to set 
up a 5-gigawatt solar park in Gujarat, 
that would be the biggest in the 
country.

While Singh from Hartek Solar 
states, “With the cumulative solar 
capacity going up to 36 GW and the 
government going ahead with its 
plans to double the target for large 
solar parks from 20 GW to 40 GW, 
the market sentiment is upbeat. 
However, the government should 
tread with caution and desist from 
setting excessively aggressive caps 
for solar tenders as it could hamper 
the confidence of investors and 
interfere with the high-trajectory 
growth registered by the solar sector 
over the years.”

In view of the renewed focus on 
mega solar projects, real volumes 
have started pouring in. With 
the trajectory of bidding for the 

Notwithstanding the 
slowdown we might 

face in the short term 
owing to a laggard tender 

process, the reduction 
in tariffs will eventually 

spur demand.

SIMARPREET SINGH, 
FOUNDER-DIRECTOR, HARTEK 

SOLAR

176-179] Industry analysis Solar.indd   178 11-Nov-19   6:01:30 PM



Electrical India  | November 2019 179

remaining solar power capacity 
finalised as 20,000 MW for 2017-18, 
30,000 MW for 2018-19 and 30,000 
MW for 2019-20, achieving the 60 
GW ground-mounted target should 
not be a problem, he adds.

Gearing Up
The solar industry is optimistic on 
account of the recent announcement 
of government for achieving a goal of 
450 GW of renewable energy by 2022.

As India’s largest integrated utility, 
Tata Power has committed itself to 
become the leader in clean energy. 
This commitment has been translated 
into a strategic intent that will take its 
total clean energy capacity to 40-50 
per cent from the overall generating 
capacity. Today, out of our 10,957 MW 
of generating capacity, nearly a third 

is already from clean energy sources, 
informs Khanna. 

India is clearly committed to 
becoming a leader in the renewable 
energy space. This is our largest 
market and maintaining our 
leadership here also means that a 
more committed shift happens in 
favour of renewable energy and more 
so in solar, he adds.

Hartek is well geared up to tap 
the future growth in the industry. 
The company plans to register 
phenomenal growth in the solar 
EPC business by eyeing larger 
projects and cashing in on new 
opportunities in the upcoming 
solar parks. “We will be focusing 
on traditionally well performing 
states like Rajasthan, Gujarat and 
Madhya Pradesh, southern states 

like Telangana and Karnataka, 
which have done phenomenally 
well in recent years, will also form 
the focus of our attention,” informs 
Simarpreet Singh from Hartek 
Solar.

The company is building its 
rooftop portfolio in commercial, 
industrial and residential segments. 
“To make a mark in the residential 
domain, we will be relying on 
our customised rooftop solar kits 
equipped with a unique remote 
sensing technology. These kits are 
tailor-made for small-scale solar 
plants. You can link them with 
consumers’ Wi-Fi or GPRS SIM 
card to get alerts on cleaning and 
maintenance as well as real-time 
data on energy generation and 
savings,” informs Singh. 
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As the cost of solar power and 
lithium-ion battery prices are 
declining at a much faster 

than anticipated pace to new lows, 
battery energy storage systems 
(BESS) are likely to disrupt the power 
sector. Solar power with lithium-
ion battery storage can harness a 
variable solar energy and provide 
firm solar energy. Hence, ESS is a 
key technological disruptor of the 
new eco system and is poised for 
rapid growth stimulated by tougher 
environmental policies and regulatory 
reforms. Simultaneously, declining 
prices of lithium-ion batteries make 

it economical for commercial and 
industrial buildings and high-end 
residential consumers. Rooftop solar 
plus storage helps in reduction of 
transmission and distribution losses 
for state distribution companies 
(DISCOMs) and defers investments 
in transmission infrastructure. 

 CARE Ratings expects addition 
of 10 GW of rooftop photovoltaic 
installations by fiscal 2023 driven by 
commercial and industrial buildings 
and phase II of grid-connected RTS 
programme.

Due to cost barriers, tenders 
announced in co-located storage 

WITH ENERGY STORAGE SYSTEMS
Rooftop solar to add 
10 GW by FY2023

FIRMING UP 
SOLAR ENERGY
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segment so far are facing delays. However, with declining 
cost of Solar Photovoltaic (SPV) Systems and battery 
storage, electricity generation from rooftop solar (RTS) 
installation is already economically viable for some 
consumers in the commercial and industrial segment. 
Furthermore, Central Finance assistance (CFA) of 40% 
for residential rooftop solar (RTS) projects (1-3 Kw) 
under phase II of grid-connected RTS programme 
will improve project economics of RTS for low-end 
residential consumers. Out of total solar installation of 
28.20 GW as on 31 March 2019, rooftop solar installation 
stood at a mere 1.80 GW. Artificial caps in net metering, 
huge upfront costs are key impediments to the rooftop 
segment. Battery energy storage systems (BESS) will 
provide a much-needed fillip to rooftop segment. Growth 
in RTP can be achieved by incentivising utilities, providing 
viability gap funding/subsidies to storage solutions, policy 

enforcement, providing flexible financing and creating 
awareness among consumers.

In the past seven years, lithium-ion battery prices 
have plummeted by 80% from $800 per Kwh in 2010 
to $176 per Kwh in 2018. For the past two years, 
decline in battery pack prices was driven by technology 
improvement in terms of energy density and economies 
of scale. As per the BNEF, learning rate for lithium-ion 

battery is 18 per cent i e for every doubling of cumulative 
volume, 18% reduction in price. Meanwhile, solar tariff 
has fallen from INR 7.49/Kwh in 2011 to INR 2.44/Kwh 
in 2018.  Solar tariffs discovered in auction during 2017 
and 2018 were lower than NTPC’s average tariff of INR 
3.23 during FY18. In India, electricity for the residential 
sector is highly subsidised and price of grid power is 
lower than solar power for residential buildings with low 
consumption. As per the tariff orders of states, grid tariff 
is in the range of INR1.35-14.1/kwh per unit depending 
on monthly consumption and state and average tariff of 
NTPC was INR 3.23 /KWh.  The difference between grid 
and levelized cost of energy of RTS with storage back up 
is impeding the large scale adoption of RTS. However, 
these two are converging very fast and will provide a 
fillip to energy storage systems. Business models, which 
can provide value proposition to customers by taking the 

advantage of falling prices of modules, battery packs and 
subsidies may disrupt the market.

Government of India’s target of 40GW of solar-power 
through roof-top installations by the year 2022 would 
provide fillip to growth of energy storage sector. The 
40GW target is to be achieved through solar installations 
on rooftop space of residential, commercial, industrial, 
government, academic institute buildings. As per the 
MNRE, grid connected roof-top solar installations stands 
at around 1.85 GW as on 30th April 2019. Gujarat has 
the highest installed rooftop solar capacity in India 
of 346 MW followed by Maharashtra at 186 MW, 
Maharashtra at 184 MW, Rajasthan at 154 MW and 
Tamil Nadu at 143 MW. Out of total installed capacity, 
Industrial and commercial consumers account for 70% 
whereas residential customers account for less than 
10% largely on account of upfront costs and lack of 
awareness. Speedy sanction of subsidies and availability 

Graph 1. Lithium-ion battery pack average prices 
(Annual)

Graph 2. Large scale solar projects Tariffs Vs NTPC 
average Tariff (Annual)

Graph 3. Comparison of State-wise Grid Tariffs and 
LCOE Solar PV plus Battery storageSource: MNRE, NTPC Annual Reports, CARE Ratings
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of financing to residential consumers will provide much 
needed impetus to growth of rooftop solar in the 
untapped residential segment. Recently, government 
has approved CFA of Rs.11,814 crore in the form of 
subsidies to residential customers and incentives to state 
power distribution companies (implementing agency) for 
development of 38 GW under phase II of rooptop solar 
programme by 2022. CARE believes that these measures 
will kick start growth in RTS. CARE expects that RTS 

will add approximately 9-10 GW by 2022 and out of it, at 
least 5 to 10% will have back up with batteries.    

Business models of energy storage sector can be 
broadly classified as front-of-the-meter (utility side) and 
behind-the-meter (consumer side).

Consumer side business models
Residential: In most of the states, grid tariff for 
residential customers is much lower than Rooftop Solar 
PV levelized costs. Thus, further innovation and cost 
reductions will tap this segment. RTS market is currently 
dominated by capex model but strong growth is expected 
from renewable energy service company (RESCO) 
model wherein RESCO funds, installs and operates and 
enters into long term power purchase agreement with 
customers.
Industrial and Commercial: Industrial consumers 
could more readily find economic benefit from investment 
in solar as grid tariffs are higher than levelized cost of 
energy for industrial consumers and tax incentive in 
the form of accelerated depreciation of forty per cent is 
available for them. Commercial entities who are highly 
dependent on diesel generators or in remote areas 
without grid access are potential consumers for the 
energy storage sector. Telecom towers, petrol pumps, 
academic institutes, medical centres and rural banks 
are predominantly using solar systems with battery 
storage facilities. Rooftop solar power with energy storage 

provides relief from outages and control over generation 
and usage.
Solar micro/mini-grids: Micro/mini grids are 
a promising alternative to grid to supply reliable 
and uninterrupted electricity. Ministry of New and 
Renewable Energy (MNRE) targets to deploy at least 
10,000 renewable energy-based micro and mini grids 
across the country with a minimum installed renewable 
energy capacity of 500 MW by 2022 (taking average size 
as 50 kW). Since the electricity to rural households 
needs to be supplied during evening hours primarily, 
micro/mini-grids require a large battery bank to store 
the entire energy generated from solar PV system 
during day hours. This will go a long way in accelerating 
the energy storage market. Recently, NTPC floated 
two tenders for 8MW at Chidiyatapu and 17MW at 
Manglutan (South Andaman) with energy storage in 
both the projects. 

Utility side business model 
Utility side business models depend on ownership 
i.e. whether energy storage system (ESS) is owned 
by generator or transmission licensees. In India, first 
grid-scale lithium-ion battery energy storage system 
was commissioned in February, 2019. It is located at 
a substation owned by Tata Power Delhi Distribution 
Ltd.  The facility is owned and operated by AES 
Corporation and Mitsubishi Corporation, who have 
jointly constructed the project. This project will pave 
the path for wider adoption of grid-scale energy storage 
technology across India. Storage would address key 
issues like peak load management, frequency regulation, 
system flexibility and reliability of the network. Battery 
storage can help reduce the ramping capacity needed 
to start thermal plants, integrate variable renewables 
by smoothing their output to the grid and in general 
provide critical flexibility to the grid as storage can be 
located anywhere in the network and it would provide 
flexibility to set up battery storage at outskirts of cities. 
Recently, The Madhya Pradesh Power Management 
Company (MPPMCL) has issued Expression of Interest 
(EoI) for executing energy storage projects (500 MW) 
in the state of MP. The EoI also allows participants 
to install micro-grid projects with batteries for grid 
stabilisation.

Aggregator business model 
In this model, third party owns solar and storage system 

Graph 4.  RTS installed capacity and projected 
installed capacity

Continued on page 184
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and sells power to home owners. Homeowner pays as 
per the power purchase agreement (PPA) terms and 
conditions. Aggregator takes up the role of aggregating 
thousands of energy storage systems and provides 
service. Recently, Andhra Pradesh Eastern Distribution 
Company Ltd (APEDCL) has launched a scheme which 
involves installation of customer owned grid connected 
solar rooftop systems with EMI partly shared by state 
DISCOM on NPV neutral basis. Utility will act as a 
demand aggregator and furthermore finance these 
projects. Consumer will have to pay EMI equivalent 
to their present utility bills during the tenor of loan 
and DISCOM will pay remaining amount of EMI. In 
case, DISCOM pays some amount during loan tenor, 
it will continue to collect EMI from consumer post 
loan tenor till the time it collects equivalent amount 
on NPV neutral basis. This model addresses risks such 
as upfront capital cost, higher perceived default risk of 
loan etc.  Successful implementation of this scheme 
will reduce subsidy burden as target customers are 
subsidized low-end residential customers.

Project Economics of Solar PV plus 
battery storage:
Decline in battery prices were driven largely by smartphones 
and followed by the automotive sector. Further reduction 
in costs would be driven by improvements in storage 
technologies like increase in energy density, economies 
of scale and cost innovations. Cost of the battery depends 
on power output and energy capacity ratio. Battery 
capacity is measured in terms of Kw of power and Kwh of 
energy capacity. Power rating specifies the instantaneous 
demand requirement that it is able to supply whereas 
energy capacity specifies total amount of energy that 
the battery is able to store. The battery cost per Kw will 
increase as duration of battery increases. Inverter cost 

remains constant per constant power size irrespective 
of battery duration. Similarly, transmission line costs are 
constant per constant power size. Balance of systems, 
EPC costs and margins are directly proportional to cost 
of lithium-ion power capacity.

MNRE benchmark price of on grid systems is at 60 
Rs/Wp for capacities in the range 1kw-10kw and off-
grid solar systems is at 100 Rs/w whereas benchmark 
costs of CERC/SERCs for on grid Solar PV system are 
in the range of 35 to 40 Rs/Wp for capacities above 1 
MW. Higher capacities will have economies of scale and 
thus prices are much lower compared to capacities in 
the range of 1 kw-10 kw. An off-grid solar system is best 
suitable for residential customers who witness frequent 
outages. Off-grid solar systems provide energy self-
sufficiency with the help of ESS.  Off grid solar systems 
are cost-effective depending upon consumption of power, 
location, outages and subsides. If residential customer 
consumes 10 to 15 units per day, then tariff would be 
in the range of INR6 to INR10 per unit depending 
upon the state in which he resides. On an average, 
1 Kw solar panel can produce 4 to 6 units (assuming 
19% CUF) depending upon irradiation and quality of 

Table 1. Key drivers of energy storage models

Standalone Residential 
(PV+Storage)

Commercial
(PV+Storage)

Utility
(PV+Storage)

Transmission & 
Distribution

Energy arbitrage   

Frequency regulation   

Spinning reserve  

Transmission & 
Distribution deferral



Bill management  

Backup power  

Source: CARE Ratings

Graph 5.  MNRE benchmark costs (FY19) for off-
grid SPV systems Vs Duration of battery

Continued from page 182
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panels. Solar modules of 3kw will be cost-effective for 
consumption rate of more than 10 to 15 units per day. 
Furthermore, sizing of inverter and battery will play a 
crucial role in achieving optimum cost levels. Battery 
storage capacity is equivalent to watts-hours (volts X 
Ah).  Currently available, a 12-volt battery rated 150 Ah 
stores 1.80 Kwh of energy. However, battery loses some 
energy during charging or discharging and batteries 
can’t be fully discharged. Assuming, 80% of depth of 
discharge and inverter efficiency of 95%, battery can 

store 1.368 Kwh.  For an average load of 2000 watts 
(peak load is 3000 watts for 3 kw) and 6 hours of back 
up, battery should have a capacity to store 12 Kwh of 
energy.  Battery capacity required for storing 12 Kwh is 
equivalent to 12/1.368 (rounding off to 9) number of 
150 Ah size batteries. Inverter efficiency is typically 85 
to 95% and one can opt for 3.5 Kw invertor. 

Based on latest CERC/SERCs benchmarks of RTSPV 
levelised cost of energy for RTSPV plus storage with 
back up of 6 hours is approximately Rs 11 per unit. And 
the same would come down to Rs 7.50 per unit with a 
backup of 3 hours.  At present, LOCE of solar plus storage 
is already economical for commercial and industrial 
category.  Furthermore, proposed manufacturing facilities 
of batteries along with incentives, would bring down cost 
of storage. 
Electricity Storage in other countries:  Germany 
had pushed solar storage by providing subsidies during 
the period 2013 to 2018. One out of every two orders for 
rooftop solar panels in Germany is sold with a battery 
storage system. Battery prices have plummeted so 
dramatically that Germany has now removed subsidies. 
In the U.S, California has been among the fastest 

Graph 6.  Comparison of LCOE of business models 

Table 2: Assumptions 

Particulars Solar PV capex Battery Capex
Life Cycle  25 years 5 years

Debt equity 70:30 70:30

Loan tenor 12 years 5 years

Interest 10% 10%

Return on equity 
(Post-tax)

14% 14%

Degradation 0.7%

Product 
specifications

Multi-Crystalline 
module

Lithium-ion, 
battery backup 
6 hrs 

Depreciation 5.28% for first 12 
years and 2.04% 
for next 13 years

10%  per year

O&M INR 600 Per Kw

Source: CARE Ratings

Table 3: Battery specifications

Battery Sizing (2000 units of consumption)
Solar panel 3kw

Batteries for 6 hrs backup 9X 150 Ah

Invertor ~3.5 Kw

Depth of discharge 80%

Invertor efficiency 95%

Guarantee 5 years (5X365 cycles) 

Source: CARE Ratings

Table 4. Cost of storage for different durations 
based on existing MNRE benchmarks

Subsidy/Decline  
in costs Duration 

(LOCE in INR/Kwh) 6 Hours 4.5 Hours 3 Hours

0% 7.17 5.37 3.58

20% 5.73 4.30 2.87

30% 5.02 3.76 2.51

40% 4.30 3.22 2.15

50% 3.58 2.69 1.79

Source: CARE Ratings

Table 5. Key drivers of RTS in successful 
implementation (International)

Country Ownership Implementation 
model

Incentive

Germany Customer 
Owned

Gross metering Feed-in-Tariff/
Subsidies

California Customer 
Owned

Net metering Net Metering/ 
Self Generation 
Incentive 
Program 

Japan Customer 
Owned

Net metering Net metering/
Subsidies

Source: CARE Ratings
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adopters of energy storage in the world. California 
became the first U.S. state to mandate solar rooftop 
panels on new homes. California will add about 1.3 
gigawatts of energy storage to the grid by 2020 to help 
renewable integration.
Utility scale storage projects in India: Recently, 
AES Corporation and Mitsubishi Corporation 
commissioned first grid large scale lithium-ion 
battery storage facility of 10MW / 10MWh in Delhi. 
Furthermore, Solar Energy Corporation of India 
(SECI) announced a tender for 1.2GW of Inter State 
Transmission System (ISTS)-connected solar to be 
combined with 3,600MWh of energy storage. In another 
tender for 1.2GW of ISTS-connected wind-solar hybrid 
projects, the government has included energy storage 
capacities in hybrid projects. Central government 
subsidies to residential customers coupled with recent 
fall in module prices has made renewable energy 
competitive compared to grid power for commercial 
and industrial customers and high-end residential 
customers. Central government plans to set up around 
50 GW of battery manufacturing capacity with fiscal 
incentives which would further reduce cost of storage. 
CARE expects traction in utility scale storage projects 
in the current financial year.

Conclusion
Energy Storage is reaching an inflection point and 

is poised to give a big boost to India’s ambitious 
solar energy target of 100 GW by 2022. Due to cost 
barriers, tenders announced so far are facing delays. 
However, with declining cost of Solar PV systems and 
battery storage, electricity generation from rooftop solar 
installation/utility scale projects is already economically 
viable for some consumers. Going forward, policy 
makers should devise business models which will benefit 
all stake holders. Initial growth in RTP can be achieved 
by incentivising utilities, providing viability gap funding/
subsidies to storage solutions, policy enforcement, 
providing flexible financing and creating awareness 
among consumers.  

In this new solar ecosystem, consumers will have 
more direct control over power generation, leading 
to a big difference in our perception about renewable 
energy. Energy storage technologies like solar batteries 
provide utilities and energy users more flexibility in the 
way that they generate and use electricity. This new 
solar ecosystem assures self-sufficiency in addition to 
ecological benefits. 

Table 6. Energy storage projects pipeline

Company Capacity Location Current status

PGCIL 1 Kw SPV, 250 Kwh Puducherry Commissioned 

AES (Tata Power) 10 MWh Delhi Commissioned

NTPC 2 MWh Port Blair Under implementation

NTPC 17 MW SPV, 6.8 MW/6.8 MWh South Andaman Under implementation

NTPC 8 MW SPV, 3.2 MW/3.2 MWh South Andaman Under implementation

SECI 160 MW (120 MW Solar + 40 MW Wind)

10 MW/20 MWh Andhra Pradesh Under implementation

SECI 2 MW SPV, 1 MWh Kaza Tender stage

SECI 2X1.5 MW SPV, 2 X 0.75MW/2.5 MWh Leh Tender stage

SECI 14 MW SPV, 42 MWh Ladakh and Kargil Tender stage

SECI 1.2 GW SPV, 3.6 GWh Across India Tender stage

SECI 100 MW SPV, 150 MWh Ananthapuram Tender stage

SECI 100 MW SPV, 150 MWh Talaricheruvu Tender stage

SECI 20 MW SPV, 60 MWh Lakshadweep Tender stage

MPPCL 500 MW SPV, 8 hrs back up MP Tender stage

Source: CARE Ratings

Ratnam Raju N,  
Associate Director,
CARE Ratings Limited (Formerly Credit Analysis & 
Research Ltd)
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A battery charger or recharger is a device that 
is used to put energy into a secondary cell of 
rechargeable battery by forcing an electric current 

through it. The charging protocol (how much voltage or 
current for how long, and what to do when charging is 
complete, for instance) depends on the size and type of 
the battery being charged. Some battery types have high 
tolerance for overcharging (i.e., continued charging after 
the battery has been fully charged) and can be recharged 
by connection to a constant voltage source or a constant 
current source, depending on battery type.

Rishabh Battery Charger Rish Elite Series is designed 
to provide charging solution for industrial and automotive 
lead (Pb) acid batteries. The battery chargers are available 
with inherent DIN mounting arrangement. Selection 
of battery charger depends upon the battery capacity 
(specified in Ah). For details of various models available 
according to Ah rating of battery please refer the product 
datasheet on website.

Features
 • Efficiency up to 86%
 • Protection against short circuit, overload, over voltage, 

reverse polarity connection, over temperature
 • Switch mode technology
 • Automatic 3-stage charge profile (bulk, absorption/

boost & float)
 • Additional facility of boost charge function for charging 

deeply discharged batteries
 • LED indicator for power on (green), charging (green), 

boost charge (green), float (green), battery reverse 
connection / fuse blown (red)

 • Cooling by free air convection.
Rishabh has variety of offering in power supplies and 

battery charger comes as a natural extension in expanding 
the product portfolio. Hence battery chargers are added in 
the product basket. 

For more information, visit contact at marketing@
rishabh.co.in  or visit www.rishabh.co.in

Rishabh Battery Charger Rish Elite Series
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Solar

Solar radiations emitted by sun 
are captured with solar panels 
to obtain solar energy which is 

used to fulfill the energy requirement. 
Continuous operation of solar 
photovoltaic system under different 
atmospheric conditions produces heat 
and may affect the performance of 
solar photovoltaic system. These heated 
regions produce hot spots and may 

cause degradations in different parts 
of solar photovoltaic system. A thermal 
imaging camera absorbs infrared 
radiations emitted by hot regions 
and produce thermal image, which 
represents in terms of a colorful pattern. 
These thermal images are processed 
through image processing to identify the 
degradations areas and calculation of 
the degradation percentage of heating.

Hot Region Degradation
Analysis for PV SystemIn this article, 

technique of thermal 
image processing is 
used in identification 
of hot regions due to 
temperature variations 
for calculating the 
percentage of 
degradation for theses 
hot regions.
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Solar Photovoltaic System
The smallest element of a solar 
photovoltaic panel is solar cell which 
converts solar radiations emitted 
by sun into electrical energy. Basic 
components of a solar photovoltaic 
system are solar panels, batteries, 

charge controller and inverter. 
Current obtained by batteries 
into alternating current. Batteries 
are used to store this generated 
electrical energy and charge 
controller maintains the charging 
and discharging. Inverter inverts the 

direct current into alternating current 
coming from charge controller. 
Broadly solar photovoltaic systems 
can be classified into stand-alone 
(off-grid) solar photovoltaic system, 
grid connected solar photovoltaic 
system and hybrid solar photovoltaic 
system. The figure 1 shows a typical 
grid connected, off-grid and hybrid 
solar photovoltaic system.

Concept of thermal image 
processing
Thermal Imaging
Thermal imaging is a technique to 
detect the infrared radiations emitted 
by any object whose above absolute 
zero temperature (-273C). The 

device which is used to capture these 
thermal radiations as thermal image 
without making any physical contact 
with the object used for measurement 
is known as thermal imaging camera. 
Thermal images show a colorful 
pattern of heated object to represent 
hot and cold regions as bright and 
dark color. Figure 2 shows a thermal 
imaging camera used to capture 
thermal radiations.

Fig. 2 Thermal imaging camera

Fig. 1 shows a typical grid connected, off-grid and hybrid solar 
photovoltaic system
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Solar
Digital Image Processing 
Digital image processing is a 
technique to analyse an image. 
The main operation of digital 
image processing involves applying 
filters, image enhancement, image 
segmentation, obtaining desired 
features of an image and image 

classification. The flowchart as 
shown in figure 3 represents the 
basic operations performed during 
digital image processing.
Thermal Image Processing
Thermal image processing is a 
technique to analyse the thermal 
image with digital image processing. 
First thermal images are captured 
through a thermal imaging camera 
then analysed by digital image 
processing techniques. The hot 
and cold regions in thermal images 

can be identified through thermal 
image processing. The degradation 
percentage for a binary image can 
be calculated by estimating the white 
area and overall area because white 
and black pixels correspond to hot 
and cold areas in binary image. 
The percentage degradation can be 
obtained by a simple formula:

Degradation Analysis for 
Hot Regions
The degradation analysis for hot 
regions of solar photovoltaic system 
involves conversion of thermal image 
into binary image using matlab digital 
image processing. The black region 
in binary image represents cold 
region and white region represents 
hot region. The number of pixels for 

white region and black region from 
binary image are calculated using 
matlab digital image processing. The 
figure 4 shows the block diagram 
of the strategy used to obtain the 
percentage degradation for the hot 
regions of solar photovoltaic system.

Fig. 5(a), fig. 5(d), fig. 5(g), 
fig. 5(j), fig. 5(m), fig. 5(p) shows 
normal image of bird dropping, 

cement deposit, solar battery, 
charge controller and solar inverter 
respectively. Fig. 5(b), fig. 5(e), 
fig. 5(h), fig. 5(k), fig. 5(n), fig. 
5(q) shows thermal image of bird 
dropping, cement deposit, solar 
battery, charge controller and solar 
inverter respectively. Fig. 5(c), fig. 
5(f), fig. 5(i), fig. 5(l), fig. 5(o), 
fig. 5(r) shows binary image of bird 
dropping, cement deposit, solar 

Fig. 3 Basic operations of digital 
image processing Fig. 4 Block diagram of the strategy 

used for percentage degradation 
analysis for the hot regions of 

solar photovoltaic system

The figure 5 shows the percentage 
degradations of hot regions 

segmented from thermal images 
for solar photovoltaic components.

188-191] Hot Region Degradation Analysis.indd   190 12-Nov-19   5:30:42 PM



Electrical India  | November 2019 191

battery, charge controller and solar 
inverter respectively

The table 1 shows the maximum 
temperature on the segmented surface 
of solar photovoltaic components 
acquired by thermal image and the 
percentage degradations obtained for 
corresponding binary image.

Conclusion
The analysis shows that maximum 
percentage degradation is due to 

hot spot in solar panel which is 
calculated as 26.6 per cent. Maximum 
degradation occurs in solar panel 
due to the formation of hot spot is 
clearly visible in thermal image of hot 
spot but not visible in normal image 
of solar panel by naked eye. The 
minimum percentage degradation 
for bird dropping is calculated as 
17.31 per cent. These percentage 
degradations are calculated from 

binary image by determining the 
number of pixels for white and black 
area. Therefore, this technique is 
useful in estimating the degradations 
in solar photovoltaic components 
from thermal images using matlab 
digital image processing.

Table 1: Maximum Temperature and Percentage Degradations for segmented 
regions of SPV components

S. 
No

Components of SPV 
System

Maximum Surface 
Temperature

Percentage 
Degradation

1. Solar 
Panel

Bird dropping 60 ºC 17.31 %

Cement deposit 60 ºC 18.44 %

Hotspot 34 ºC 26.6 %

2. Solar Battery 53 ºC 12.41 %

3. Charge Controller 50 ºC 19.11 %
4. Solar Inverter 48 ºC 20.58 % Akash Singh 

Chaudhary
Pursuing PhD in Electrical 
Engineering. Department 
from Dayalbagh Educational 
Institute, Deemed University, 
Dayalbagh, Agra, 

Prof. D.K. Chaturvedi
Department of Electrical 
Engineering, Faculty of 
Engineering, DEI, 
Dayalbagh, Agra

The 2019 North American 
EtherCAT Plug Fest from 
the EtherCAT Technology 

Group (ETG) recently took place 
in Denver, USA. Numerous well-
known manufacturers of EtherCAT 
devices came together over two days 
to test the interoperability of their 
products in one network with devices 
from other manufacturers and to 
exchange ideas with the EtherCAT 
experts on site. 

Numerous ETG member 
companies met for the 2019 North 
American EtherCAT Plug Fest, which 
was hosted in Denver, Colorado by 
Beckhoff Automation. With more 
than 35 participants, the event was a 
great success. In addition to the highly 
productive learning environment, the 
participants particularly liked the 
fact that they were able to meet so 
many high-ranking manufacturers of 
EtherCAT devices.  

The participants tested a total 
of seven controllers from different 
manufacturers and 16 EtherCAT 
field devices, and three different 
tools were also used. In addition 
to extensive interoperability tests, 
many discussions took place with the 
EtherCAT experts in attendance. The 
opportunity to exchange technical 
ideas during the development phase 
is one of the major benefits of 
EtherCAT Plug Fests. 

“The 2019 North American 
EtherCAT Plug Fest was very 
productive and successful for everyone 
involved,” says Robert Trask, P.E., 
North American Representative for 
ETG. “The ETG was glad to welcome 
many new Plug Fest participants as 
well as those who have attended 
multiple events.”    

North American EtherCAT Plug Fest offers ‘great 
opportunity’ to participants 
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Solar

This article explores the 
possibility and benefits of solar 
PV based water pumping 
system employed AC drive that 
offers simplicity, reliability and 
low operational and 
maintenance costs in a broad 
power range.

SOLAR WATER
PUMPING
NEED OF INDIA

Agriculture is a critical sector of Indian 
economy and contributes 18 per 
cent of India’s GDP (Gross Domestic 

Product) and provides employment to 50 
per cent of the nation workforce. In the 
irrigation sector, water pumping system is a 
universal need. In past decades, generally, 
conventional diesel generators-based 
water pumps were used in remote areas 
for irrigation and water supply. The load 
demand on grid supply system is increasing 
day to day. Moreover, continuous depletion 
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of fossil fuels demands sincere efforts to explore and 
adopt the renewable energy for mainstream electricity 
generation. Nowadays, renewable energy sources are 
receiving great attention due to competitive prices in the 
market and protecting the environment.

India is a tropical country and abundant solar power 
is available with great intensity and more time durations. 
The solar photo voltaic (SPV) based power conversion 
system is developed as promising alternatives after 
launched Jawaharlal Nehru National Solar Mission, 
a major initiative taken by the Government of India 
in 2004. The objective of the mission is to establish 
India as a global leader in solar energy and provide a 
major contribution to meet the challenges of climate 
change. Since there are vlow maintenance requirement, 
less installation time, no toxic emissions, and no fuel 
requirement. One of its most attractive features is the 
ease of increasing installed power capacity by increasing 
the number of panels.

Energy efficient and cost-effective water pumping 
system requires a motor that plays a prominent role to 
minimise the number of solar modules for a given power 
demand and result in reduction in capital investment. 
Initially DC motor was employed for solar PV water 
pumping and gained popularity as it eliminated the 
need of inverter and its control circuit. However, due 
to commutator and brushes, DC motors offers high-
maintenance cost, expensive and low efficiency. These 
pumps are not suitable for applications in isolated areas.

The water pumping system with AC drive in remote 
locations is one among the key market segment for PV 
power and offers much attention and potential due to 
efficiency, size and ruggedness. Generally, induction 
motor-based water pumping is used due to its low cost, 
high efficiency, robust structure, low-maintenance and 
easily accessible to customers within the region in local 
market. However, complex control structure and likely 
to suffer from overheating at low voltage made this 
motor less favourable for SPV based water pumping 
system. 

Due to latest technological development in the field of 
permanent magnet, the use of Permanent magnet motors 
PMBLDC (Permanent Magnet Brushless DC Motor) 
motor, PMSM (Permanent Magnet Synchronous Motor) 
are increasing progressively in solar PV applications owing 
to high efficiency, high power density, long operating life, 
high reliability and noiseless performance.

A PMBLDC motor, incorporating high power to 
weight ratio simple control, rugged structure, less 
maintenance, high efficiency, noiseless performance 
and less electromagnetic interference (EMI) problems 
compared to induction motor. However, it is also possible 
to operate the drive at low operating voltage and wide 
speed range. The rotor inertia and friction of PMBLDC 
motor is also less which make it run as much higher 
speed. SPV based PMBLDC motor and PMSM employed 
water pumping system are still appear more prominent 
than an induction motor because of cost and availability 
constraints. Table 1 shows the comparative analysis of 
solar water pumping system employed IM, PMSM and 
PMBLDC motor drive.

System Architecture and Principle of Operation
Schematic diagrams of solar power-based water pumping 
system employing induction motor drive, PMBLDC 
motor drive and PMSM Drive are shown in Figs. 1-3. 
These water pumping systems consists of four parts. 
There is a PV array, an intermediate IGBT based boost 
converter, three phase VSI (Voltage Source Inverter) 

Table 1: Comparative analysis of ac motor employed for 
water pumping system
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and motor pump coupled unit. The solar PV system has 
low conversion efficiency. It is beneficial to use a very 
effective power conversion system to reduce the size of 
panels for a given load demand and operate at maximum 
power point.

In the proposed systems, intermediate DC-DC boost 
converter connected between Solar PV panel and VSI. 
The VSI supply power to the motor coupled with a 
centrifugal pump unit. The principle of operation of 
PV based water pumping system is based on adjust the 
motor speed and to control the water discharge under 
change in PV power due to change in solar irradiation. 
However, the DC link voltage Vdc is controlled and kept 
constant in such a manner that input and output power 
balance is maintained.
Results and Discussion
Performance of the developed models on MATLAB 
R2015 is evaluated and observed in term of solar 
irradiation (E) solar photovoltaic voltage (Vp), solar 
photovoltaic current (Ip), machine currents (iabc), DC 
link voltage (Vdc), load torque and motor torque (τL, τ), 
motor speed (N), and output and input power (Pm, Pv).
Performance of SPV based water pumping system 
Supplying IM Drive under rated condition

Fig. 4 shows the performance of solar power-
based water pumping system under steady state 

conditions. The rated speed of an IM is 1440 RPM. 
A centrifugal pump unit is used as a load.
The centrifugal pump torque (τL) coincides with the 
motor torque. It is also observed that developed torque 
of IM is the function of motor speed. The developed 
power is close to its rated value. The DC link voltage is 
maintained constant.  The IM currents are also found 
balanced.

Performance of SPV based water pumping system 
Supplying PMBLDC Motor Drive under fall in solar 
Radiation
Fig 5 (a)-(b) shown the dynamic response of SPV based 
water pumping system under fall in solar radiation from 
1,000 to 600 W/m2 of SPV array. The motor speed is 
observed as 3,000 rpm at 1.5s. However, it starts to 
decelerate after 1.5s and achieves the reference speed 
within short duration under change in irradiation. The 
DC link voltage remains fairly constant under such 
dynamic conditions. To keep the power balance between 
solar PV system and pump unit, necessary changes in PV 
current are also noticed.
Performance of SPV based water pumping system 
Supplying PMSM Drive under rise in solar 
Radiation
Fig.6 (a)-(b) shown the dynamic response of solar 
power-based water pumping system employed PMSM 
drive under rise in irradiation from 600 to 1,000W/m2 
of SPV array. The motor speed starts to accelerate at 3s 
and achieves the reference speed within short duration 
under change in irradiation. There are rise in load power 
due to change in solar irradiations.

Figure 4: Performance of solar PV based water pumping 
system employed IM Drive under rated conditions
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Conclusion
Global trends in technologies and markets indicate 
that solar energy-based water pumping system 
are positioned to win in the long run. According 
to the solar India mission, it is forecasted that 
solar power installed to be around 100 GW in 
2022. In present scenario water resources are 
important and basic need of human being for 
ensuring food production, health protection, and 
restoration of ecosystems.

The sincere effort in this area can change the 
face of India. It would also enable India to help 
improve the life of citizens of India. The SPV 
based water pumping technology is in developing 
phase due to its intermittent nature and low 
efficiency and gained attention due to various 
climate policies. 

Fig.5 Transient performance at Solar PV based Pumping syatem (a)Machine profile (b) solar PV profile

Fig.6 Transient performance of solar PV based water pumping system employed PMSM Drive

Menka Dubey,
B.E. and M.E. in Electrical Engineering. 
Obtaining Ph.D. in Shri G. S. Institute of 
Technology and Science, Indore.

Shailendra Sharma,
Assistant Professor in Electrical Engineering,
Shri G. S. Institute of Technology & Science, 
Indore

Rakesh Saxena,
Director, Shri G. S. Institute of Technology 
and Science, Indore
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Interview

ProfEC Ventus is an internationally recognised, ISO/
IEC-accredited testing laboratory and MEASNET 
calibration laboratory, specialised for wind energy 
advice, services and expert opinions. Could you explain 
on how testing and calibration can help in improving 
the quality and reliability of renewable energy projects?
ProfEC Ventus is an ISO/IEC 17025 Measurement Institute 
and acts as accredited Testing Laboratory and Calibration 
Laboratory (MEASNET), specialised for Anemometer and 
Wind Vane Calibrations, accredited wind measurements, 
wind measurement equipment and met masts (till 160-

Currently we are negotiating diverse 
contracts for energy yield 
assessments and power performance 
verifications. We are convinced that 
we can strengthen and increase our 
market share in India rapidly.
- Andreas Jansen, Managing 
Director, ProfEC Ventus GmbH

Germany’s ProfEC 
Ventus scouts for a 
partner in India

Interview
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metre), LiDAR, SoDAR, power performance and 
verification measurements, site assessment and 
turbulence analyses, energy yield assessments and 
long-term prognoses, wind maps (meso- and micro-
scale), wind forecasts and CFD–calculations. 
Our premise as accredited, independent experts 
is to increase the success of the projects, to assess 
and identify associated risks that our clients are 
facing, to minimise risks and to qualify and quantify 
remaining uncertainties at bankable level and to 
most precisely determine any potentially energy 
losses involved. This expertise yet was proven in 
more than 40 countries worldwide.
ProfEC Ventus GmbH recently has launched the 
“One Stop Wind Shop” (https://shop.profec-ventus.
com) for wind measurement systems, wind met 
masts and diverse accredited expert services. 
The “One Stop Wind Shop” is the only one 
of its kind, which is operated by an accredited 
Measuring Institute and Test Laboratory with its 
own, accredited Calibration Laboratory. Customers 
can find a large selection of proven measurement 
technology at https://shop.profec-ventus.com. If 
necessary, ProfEC Ventus also provides intensive 
advice and assistance for the appropriate selection 
of measurement technology. The offer ranges from 
individual sensors to fully calibrated, certified 
and bankable wind measurement systems with 
or without wind measurement towers, to the 
complete, accredited setup and data management 
support of entire wind measuring campaigns, using 
measurement masts, SoDAR or LiDAR technologies 
involved.

What are the services you offer?
ProfEC Ventus is a Measurement Institute that 
is accredited by DAkkS (German Accreditation 
Body) in accordance to ilac-MRA rules as Testing 
Laboratory and Calibration Laboratory company 
following ISO 17025. This ensures our services 
are also accepted and acknowledged by the 
Indian National Accreditation Board for Testing & 
Calibration Laboratories (NABL). 
Any measurement system that leaves our laboratory 
is tested, calibrated and forms as such an 

accredited product that is bankable in terms of IEC, 
MEASNET and FGW. This compliance we certify 
by an accredited Certificate of Bankability, which 
has global validity and is accepted by virtually any 
banks, investors and turbine manufacturers all over 
the world, based on our ilac-MRA accreditations 
and MEASNET membership.
As an example, the NIWE (National Institute of 
Wind Energy – Ministry of New and Renewable 
Energy, Government of India) relies on our 
accredited services.
 
How did ProfEC Ventus come up with the idea of 
“One Stop Wind Shop”?
Many times, we used to invest a lot of efforts in 
sending a detailed quotation, which had ample 
options for purchase of sensors and measurement 
systems. On the other hand, in many cases our 
clients precisely knew themselves what they really 
need and want and our quotations were too ample 
for them, if the clients only wanted to check our 
attractive prices.
In addition, many sensors are available with 
multiple optional features and hence in different 
versions. If we were asked to offer aa number of 
anemometers, clients in some case were not sure 
which anemometers they were looking for at that 
moment.
Remembering how we buy online at e-commerce 
websites like Amazon, eBay or any other established 
stores, we realised that we could bring our portfolio 
directly to the office desk of the potential clients. 
The “One Stop Wind Shop” enables the client 
a convenient and efficient ordering process and 
a directly apparent price offered. The customer 
can immediately at any moment check our huge 
range of sensors with or without a cable and 
connector-plug, with or without calibration, and 
he can compare all the features of different 
sensors in order to find the most suitable sensor 
for his measurement system and his measurement 
campaign. And the client also can order any sensor 
or complete measurement systems right away. This 
reduces the time and administrative effort as well 
as the delivery time.
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Interview
What are the unique features of the “One Stop 
Wind Shop”?
The “One Stop Wind Shop” is the only one 
of its kind, which is operated by an accredited 
Measuring Institute and Test Laboratory, which 
has its own, accredited calibration laboratory. If 
necessary, ProfEC Ventus also provides intensive 
advice and assistance for the appropriate selection 
of measurement technology: online, by phone and 
personally.
As an accredited Testing Laboratory and Calibration 
Laboratory, we offer wind measurement systems 
with an individual Certificate of Bankability, which 
verifies adherence to relevant standards and 
norms and thus is accepted by virtually all banks 
worldwide. In order to entirely comply with the 
requirements of the IEC Site Assessment Standard 
being published soon, only wind measurement 
stations and wind measurement campaigns have 
to be used as base for wind resource assessments 
and energy yield prognoses, which previously have 
been assessed and evaluated by an accredited 
testing laboratory. These expert opinion reports in 
turn are the prerequisite for banks and investors 
to finance a wind farm project. Measuring systems 
from our “One Stop Wind Shop” meet all the 
requirements of banks and investors around the 
world and are certified to comply with relevant 
and most recent standards of FGW, IEC and 
MEASNET.
In addition, ProfEC Ventus offers wind measurement 
masts in the “One Stop Wind Shop” under 
observance of various building code regulations 
and static requirements, which is favourable for 
wind measurements all over the world. We supply 
our customers worldwide with wind measurement 
towers that meet the prevailing national or local 
structural requirements, avoiding any problems 
during appraisal of the building permit or during 
the operating period.
At the same time, clients at the “One Stop Wind 
Shop” can also access and investigate numerous 
accredited consulting services. Here, however, 
we offer a more detailed consultation and advice 
already during the quotation phase, in order to first 
of all precisely assess the individual requirements 
and database existing, based on which we then 
can provide a tailor-made, cost-efficient offer to 

our client, meeting his needs and in most cases 
exceeding his expectations. 
In carrying out a wind measurement campaign 
with subsequent wind resource assessment and 
accredited energy yield forecasting, the accredited 
processes should go hand in hand. For example: 
the accredited installation reports for wind 
measurement technology from ProfEC Ventus 
Measurement Institute often include more than 
120 pages, in order to address all questions and 
points regarding compliance with relevant national 
and international standards and guidelines in a 
most comprehensive and precise manner. If the 
process breaks the chain of the work done by 
accredited testing laboratories, then in the worst-
case processes have to be repeated. This can 
involve substantial costs, e.g. for new site visits, 
data validation and verification with respect to 
data integrity and authenticity, and therefore slows 
down the process of producing expert opinions 
reports. Such requirements are obsolete on the 
basis of our installation reports and individual 
Certificate of Bankability for compliance with all 
relevant standards, norms and guidelines, since 
every accredited testing laboratory in the world 
can rely on our accredited appraisals, certificates 
and (building) reports.

How do you look at the business opportunities in 
Indian market?
The “One Stop Wind Shop” is offering sensors 
and measurement systems that are at very high 
quality and at a fair price. Since many of our Indian 
customers recognise this, they simply want to save 

Scopes of ProfEC Ventus’ ilac-MRA (NABL 
conform) accredited services
• Measurement of Wind Turbine Power 

Performance and Power Curve Verification
• Wind Resource and Energy Yield 

Assessment of Wind Turbines and Wind 
Farms (incl. Assessment of Losses). 

• Installation and Technical Due Diligence 
of Wind Measurements.

• Site Classification of Wind Turbines
• Wind Vane Calibration
• Anemometer Calibration.
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money and rely on a good quality and short delivery 
terms. We are convinced that the “One Stop Wind 
Shop” will attract attention from many more Indian 
clients since any client buying from us will be 
benefitted with saving money and time.
Therefore, we see a high potential for “One Stop 
Wind Shop” being even more successful in India 
in future, the more of our future Indian clients 
will visit the shop and recognise the clear benefits. 
Delivery can be done Ex-Works, CIP or DDP, if 
clients wish so.
Beside the provision of sensors and measurement 
systems to the Indian Market, we just establish an 
Indian ProfEC Ventus branch in Chennai.
How would you like to strengthen your footprint 
in India?
We are very much positive about India and we do 
like the country, culture and its people a lot. In 
the last two years, we have employed Indian staff 
and are enthusiastic about our branch office to be 
opening shortly in Chennai. 
We signed several contracts in India and started 
offering our accredited consulting services very 
successfully. We are in contact with all leading 
project developers and banks in India, which 
welcome our services with open arms due 
to our high quality of work that is worldwide 
acknowledged and due to our fair pricing schemes, 
we offer. Currently we are negotiating diverse 
contracts for energy yield assessments and power 
performance verifications. We are convinced that 
we can strengthen and increase our market share 
in India rapidly. 
Once we will have proven the high quality and 
wide scope of our work and expertise to more and 
more clients in India, they will never contract 
another company any more, since they will 
become convinced that our outstanding work and 
commitment is what they won’t receive from our 
competitors.
And if the feedback from the local banks towards 
the project developing companies is that they 
recommend ProfEC Ventus as owners engineer 
and as consultant for the Energy Yield Prognoses 
and accredited expert opinion reports, clients will 
require more of our high-quality work, since it offers 
to them reduced uncertainties and more attractive 
financing and loan conditions and lower risks.

Are you open for any kind of technical 
collaboration in Indian market?
Yes, we are just up to establish collaborations with 
national, governmental entities as well as private 
sector parties. These collaborations focus on inter-
laboratory proficiency tests as well as R&D.
But of highest priority is our search to find local 
distributors and sales agents for our hardware 
products and services. We hope that soon we 
will find an expert on measurement equipment 
specialist who will assist us on the local sales, 
import of sensors and shipping to the final clients 
in India.
Currently we do this job from Germany and have 
some agencies involved in India supporting us by 
granting individual services. However, we would 
be keen if we can employ local experts taking over 
these tasks in future. 

ProfEC Ventus’ laboratory is an ilac-MRA 
(NABL compliant) accredited service provider 
in compliance to the following norms and 
standards:
• MEASNET Cup Anemometer Calibration 

Procedure Version 2, October 2009
• MEASNET Power Performance Measurement 

Procedure Version 5, December 2009
• FGW Technical Guideline for Wind 

Turbines, Part 6 Rev. 9: Determination of 
Wind Potential and Energy Production, 
September 2014

• IEC 61400-12-1; Wind turbines – Part 12-1: 
Power performance measurements of 
electricity producing wind turbines, 
December 2005

• FGW Technical Guideline for Wind 
Turbines, Part 2 Rev. 16: Determination of 
Power Curves and Standardised Energy 
Yields, May 2008

• IEC 61400-1, Ed.2: Wind turbine generator 
systems – Part 1: Safety requirements, 
February 1999 

• IEC 61400-1, Ed.3: Wind turbines - Part 1: 
Design requirements, April 2014

• IEC 61400-12-1 Ed.2; Wind turbines – Part 12-1: 
Power performance measurements of electricity 
producing wind turbines; March 2017.
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Powerful 15 kV test solution 
for rotating machines 
Knowing the condition of 
your machine for reliable 
operation
Rotating machines, such as motors 
and generators, are highly important 
components in power generation 
and industrial applications. Machine 
reliability and availability are therefore 
in high demand. Premature failure 
may lead to significant financial 
losses, due to unexpected outages and 
possible damage to the asset itself. To 
plan maintenance effectively, it is 
essential to have accurate condition 
information about when components 
need repairing or replacing.

A variety of electrical tests can 
be performed over the complete life 
cycle of your machines to increase 
their reliability, prevent premature 
failures and to extend reliable service 
life. Off-line diagnostic tests provide 
you with a snapshot of current 
condition and detect possible defects. 

OMICRON’s new CP TD15 
testing accessory is used as part 
of a complete solution together 
with OMICRON’s CP CR600 
compensating reactor and CPC 100 
multi-functional testing device for 
off-line insulation testing up to 15 
kV on all types of rotating machines.

The combined solution 
CPC 100, CP TD15 and 
CP CR600 enables you to 
perform off-line testing 
up to 15 kV at rated 
frequency on all rotating 
machines.
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The CP TD15 combines a 
high-voltage booster and a high-
precision power/dissipation factor 
measurement module and it 
generates test voltages of up to 15 
kV. The CP CR600 compensating 
reactor allows users to test rotating 
machines with high capacitances of 
up to 1 µF at rated frequency. 

Together with OMICRON’s CPC 
100 multifunctional testing device, 
the complete 15 kV testing solution 
can measure electrical parameters, 
such as insulation capacitance and 
dissipation/power factor, DC winding 
resistance, contact resistance and 
impedance. Additionally, the system 
can also be used for impedance and 
voltage withstand testing, as well as 
a high-voltage (HV) source for partial 
discharge measurements on rotating 
machines.

Easy to transport
All of the testing solution components 
– including the CP TD15, CP CR600 
and CPC 100 – are lightweight, fit easily 
into a car and can be transported and 
used in the field by a single person. 
The solution’s compact reactors and 
integrated HV source replace the 
need for large and heavy HV source 
equipment or test trailers. This 
significantly reduces the measurement 
setup time and makes the solution ideal 
for testing rotating machines in power 
plants and locations that are hard to 
access, such as crowded industrial 
environments, ships or wind turbines. 

Time saving test setup
The 15-kV testing solution features an 
intuitive and easy connection concept 
that eliminates complex wiring to 
make testing faster. All modules can 
be placed in the working area, and 
a single shielded high-voltage cable 
safely connects the test system to 

the test object. This enables more 
streamlined connections in crowded 
testing environments, and provides 
the user with increased safety, 
flexibility and convenience during the 
measurement.

High level of safety
To protect users and their electrical 
assets during high-voltage diagnostic 
testing, the CPC 100 is equipped 
with various safety mechanisms, 
including an automatic ground 
connection check, overload detection, 
multiple isolated outputs, a safety 
lock key, an acoustic signal to indicate 
measurements in progress, as well as 
an emergency switch-off button. 

Automated control software
Additionally, the solution includes 
OMICRON’s Primary Test Manager 
(PTM) software. It provides users 
with guidance throughout the entire 
test procedure as well as automated 
templates to speed up testing and 
reduce human errors. 

Easy data handling and 
reporting
All results are displayed as diagrams 
and tables in real time, and the PTM 
software also shows the progress of the 
measurements as well as the remaining 
tasks. An overview of the test results is 
given during the measurement and 
an instant “pass/fail” assessment of 
the test results is displayed based on 
specified limit values,

such as those conforming to 
international standards. The software 
automatically generates reports that 
include pre-selected information 
about the asset and the tests that 
have been performed.

OMICRON’s 15 kV testing 
solution for rotating machines 
includes the CPC 100 multifunctional 
testing device, the CP TD15 voltage 
booster and power/dissipation factor 
measurement module and the CP 
CR600 compensating reactor.

CPC 100 + CP TD15 + CP 
CR600
• Convenient testing up to 15 kV 

at rated frequency on rotating 
machines

• High-voltage source for partial 
discharge measurements

• Compact, modular and lightweight 
for easy transport and use in tight 
spaces

• Easy connection concept for fast 
and safe test setup

• Automated software templates 
speed up testing and reduce 
errors. 

For more information, visit www.
omicronenergy.com/15kV

Fabian Oettl
Product Manager for 
Testing & Measuring of 
Rotating Electrical 
Machines, OMICRON 
electronics in Klaus, Austria 
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Profile

Hammond Power Solutions (HPS) announced 
the release of its newly redesigned website. 
The new website has been designed to reflect 

the needs of the company’s diverse customer base 
and provides a user-friendly experience with improved 
navigation and functionality.

In an effort to deliver a better user experience, the 
mobile responsive site includes many new features to 
help users quickly and easily navigate the site to find 
the products and information they need:
 • Responsive – ability to view the site on desktop, tablet 

and mobile devices
 • Competitor part number look-up tool – enter  

any HPS or competitor part number and the 
results will display the corresponding HPS product 
attributes

 • Product configurator – configure a HPS part number 
based on HPS product attributes

 • Geo-location – directs users to the Global, North 
America, EMEA or Asia regional sites based on their 
location

 • Resource area – provides users with a single area to 
obtain brochures, manuals and typical specifications

 • Technical support area – provides access to FAQs, 
Troubleshooting, Webinars, and Representative 
locator

 • Page quicklinks – each page is equipped with a 
quicklinks menu to easily find related information

 • Newsletter – visitors can stay informed with the latest 
HPS news through the “HPS Informer” newsletter 
sign-up.
“We are excited to be able to provide our 

customers, investors and partners with an improved 
digital experience,” stated Michael Frayne, Director 
of Marketing. “The new layout, clean design and 
online tools are better aligned with the needs of our 
customers. As we continue to grow globally, it is very 
important to have the ability to personalise the users 
experience for their particular needs and this new site 
will enable us to do that in the future.”
About HPS
HPS is a North American leader for the design and 
manufacture of dry-type standard and custom electrical 
engineered magnetics, electrical dry-type and cast resin 
transformers. HPS has operations in Canada, the United 
States, Mexico, and India. 

Hammond Power Solutions launches new website
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The FLIR TG297 is a 
one-of-a-kind industrial 
diagnostic tool that 

combines accurate temperature 
measurement with the ability 
to image up to 1,030-degree 
C. Patented FLIR MSX (Multi-
Spectral Dynamic Imaging) 
enhancement improves image 
clarity by embossing visual scene 
details on full thermal images. 
The TG297 is ideal for high-
temperature industrial uses such 
as measuring the heat of glass 
furnaces, kilns, and forges as well 
as manufacturing applications, 
allowing you to accurately target 

FLIR TG297 - Industrial high temp thermal camera
potential faults, troubleshoot repairs, and 
monitor processes. Record images to assure 
your team that machinery and systems are 
functioning safely and at peak efficiency.
Features
 • 160 × 120 IR pixel imager 
 • Thermal Sensitivity <70 mk
 • IP54
 • Can withstand 2-metre drop test
 • FLIR 2-10 warranty
 • Peer into the darkness and hard-to-reach 

areas with the bright LED flashlight
 • Display and capture thermal or visual 

images with temperature readings. 

For more information, mail at flirindia@flir.
com.hk or call on +91-11-45603555. Website: 
www.flir.in 
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Megger has combined all of the functions 
frequently required for testing electric 
motors in a unique and innovative handheld 

instrument, the MTR105 static motor analyser. This 
diminutive tester, which weighs less than 1 kg, provides 
facilities for a comprehensive range of insulation tests 
and for making four-wire low-resistance measurements. 
It also offers capacitance, inductance and temperature 
measurement along with phase rotation checking and 
diode test features. 

Designed specifically to be fast and easy to use, the 
MTR105 incorporates a graphical display, and all major 
functions are selected with a single rotary dial. An internal 
memory with capacity to store 256 test results is provided 
and results in memory that can either be recalled to the 
display or downloaded to a standard USB thumb drive. 

The MTR105 offers insulation resistance testing at 
user-selectable voltages from 50 V to 1,000 V. Test voltages 
are stabilised, which ensures reliable results and eliminates 
the risk of over-voltage damage. In addition to standard 
insulation tests, the MTR105 supports PI, DAR and timed 
tests, which can provide valuable extra information about 
insulation condition.  

As a further aid to 
accurate and reliable 
insulation testing, the 
instrument features a 
guard terminal that can 
be used to help eliminate 
the effects of surface 
leakage. 

For low resistance 
testing, the MTR105 
offers a single continuous 
range from 0.01 Ω to 
1.0 MΩ for continuity 
measurement. It supports 
four-wire testing upto 10 
Ω and has a bi-directional 
test option that 
automatically reverses 
the current without the 
need to reconnect the test 
leads. Users can select a 
test current of 20 mA or 

200 mA. A continuity buzzer function, with an adjustable 
threshold, is also provided. 

The MTR105 is suitable for use in CAT III applications 
at supply voltages up to 600 V and incorporates an extensive 
range of features to maximise user safety and to protect it 
against accidental damage. These include live circuit 
detection and test inhibit features for insulation testing and 
continuity measurements, and default display of live circuit 
voltage on all ranges. The detection and inhibit functions 
continue to operate even if the instrument’s internal 
protection fuse has failed.  

Featuring robust construction to ensure a long reliable 
service life, Megger’s new MTR105 static motor analyser 
has an almost indestructible weatherproof case with an 
IP54 ingress protection rating that includes the battery 
and fuse compartments. A shock-absorbing rubber over-
moulding provides further protection as well as making the 
instrument easy to grip. 

As standard, the MTR105 is supplied complete with 
leads and a variety of clamps and probes for insulation 
testing, and with a Kelvin-clip lead set for use when making 
four-wire low-resistance measurements. 

Megger offers all-in-one testing for motors 
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Profile

The concept of smart cities 
came into being as a 
consequential development 

to Internet of Things (IoT), digital 
connectivity, global warming and the 
compelling necessities for energy 
saving.  More than 50 per cent of the 
world‘s population lives in cities,  A 
city environment, with a closely knit 
street light network became a natural 
choice for a smart city concept, 
hosting sensor networks and wireless 
communications for traffic control, 
smart parking, noise and air quality 
monitoring, incident detection, 
and more. Smart city lights are not 
stand alone  system. They have to be 
integrated with other systems under 
what is known as Internet of Things 

(IoT). Hence the chosen smart 
city light poles  should be able to 
accommodate a full range of lighting 
controls compatible to remote control 
and integral with suitable sensors for 
the respective application.

In fact, the smart city pole 
is going to be a service platform 
for various services for Network  
redundancy, application areas such 
as mobile connectivity WLAN), 
traffic control, security camera 
(CCTV), information transfer, public 
announcement with loud speakers, 
smart parking, environmental 
monitoring and even the electric 
charger  for electric cars etc., 

K-Lite proudly announces the 
introduction of  smart city poles ( 
Intelligent poles) with its modular 
solution, to cater to the above needs 
in the upcoming smart cities with 
the salient features as below :

Salient Feature of Smart 
City Pole
One main pole with one to five 
modules, Smart column is a 
multitude of combinations. With 
flexible modules, the smart column 
is very handy and flexible for add-on. 
Choose your combination, add the 
module, connect them together and 
the smart column is ready to meet 
your requirement.   

Smart City Pole
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Sharmila Kumbhat,
Director - Klite Industries
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“E-commerce 
fuelling growth 
for electrical 
products” 

What’s on the cards for India’s home electrical 
products industry in 2020?
The home electrical products industry is going through 
a complete shift from just a functional-based market 
to a personal choice-based market. We have seen a 
growing trend of preference for premium products by the 
consumers, considering they now have more disposable 
incomes at their hands. Indian consumers love to 
decorate their homes and they are showing a preference 
towards products that match their lively interiors. They 
are now seeking design along with performance and 
efficiency when buying home electricals. In near future, 

demands are set to rise for decorative fans, special 
consumer luminaire and also premium finish switches.

Where will the growth come from?
Innovation in products done through consumer-related 
insights is finding good acceptance and will deliver 
growth in the future. The product creation team at 
Luminous has identified the need for a vast range of 
home electricals, based on the real-life usage insights 
from our consumers.
E-commerce is further fuelling this growth for electrical 
products. In the foreseeable future, e-commerce will have 

In the foreseeable future, e-commerce will 
have a prominent impact on the growth of 
sales and promotions of the products. The 
e-commerce platforms are easily accessible 
and convenient to use even when 
consumers are on the go.

Jitendra Agrawal, Senior Vice President, 
Luminous Power Technologies
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a prominent impact on the growth of 
sales and promotions of the products. 
The e-commerce platforms are easily 
accessible and convenient to use even 
when consumers are on the go.

How are you gearing up for the future 
opportunities and challenges?
The product creation team at 
Luminous identifies the consumers 
need and then design and innovate 
products to meet the demand. In our 
endeavour to give our consumers a 
better experience every time they use 
our products, we keep introducing 
surprising elements clubbed with 
the best of quality products. All our 
functions like product marketing, 
marketing communication, offer 
development and manufacturing 
come together to bring their own 
innovation to the table. This has 
led to some very unique design 
innovation and is sure to succeed 
even in the coming years.
For example, the exclusive premium 
Signature fan range from Luminous 
was successfully launched after an 
exhaustive market research covering 
many consumer homes and key retail 
points across India. They went to 
consumer homes, across the country 
to find out how they envisage a 
decorative ceiling fan as part of their 

home and also to retail points in 
order to observe and map the buying 
journey of the consumer. Through 
this research, Luminous received a 
key consumer insight - the consumer 
wants to design/decorate their home 
to be a reflection of their personality. 
This led to 16 unique designs of fan 
models involving the development of 
various complex parts which were 
firsts in the fan industry. The designs 
offer choices to different genre of 
consumers thereby making a connect 
with their ‘personal choice’ while 
meeting all functional aspects.
Similar process was adopted for 
modular switches and lighting 
products, leading to products like 
Torro grid plate, Tierra switches and 
LED battens. The advanced range of 
LED battens from Luminous come 
with unique designs and applications 
catered to diverse consumer needs. 
These Battens are a complete solution 
for home lighting, with night lights, 
colour-changing features, smart 
switch off and; multi-scene modes. 
The Tierra range of modular switches 
from Luminous is another example of 
a perfect amalgamation of meticulous 
engineering, advanced technology 
and authentic design (beauty). The 
range stands out remarkably for the 
best-in-class grid “toro”, which has 

the best compatibility with the widest 
range of metal and wood boxes in 
the country. The Tierra range of 
switches is one of the most premium 
switches in industry, covering the 
full-spectrum of home décor themes 
– from contemporary Titanium finish 
to more eclectic Amber finish.
At core of our brand is partnering 
consumers in building happier 
homes. We try doing it in our own 
humble way by bringing products 
which consumers would not only 
love to buy but also because they 
are affordable. And this is what, 
is helping in driving success at 
Luminous Power Technologies in 
home electrical business. 

Multi Scene

Twilight

Antique Brushed Copper
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Electricity Generation for Sep-2019 (BU)

Type
Achievement Targets Achievement % Change of 

Achievement w.r.t. 
Sep-2018Sep-18 Sep-19 Sep-19

Thermal 87.357 92.998 78.631 -9.99

Nuclear 2.651 3.329 4.052 52.85

Hydro 17.426 15.687 20.753 19.09

Bhutan Import 0.891 0.926 1.247 39.96

All India 108.33 112.94 104.68 -3.36

Electricity Generation During Apr-18 to Sep-18 & Apr-19 to Sep-19 (BU)
Type Apr-18 to Sep-18 Apr-19 to Sep-19 % Change w.r.t Apr-18 to Sep-18

Thermal 529.609 534.505 0.92

Nuclear 19.002 23.859 25.56

Hydro 83.382 95.956 15.08

Bhutan Import 3.812 4.227 10.89

All India 635.81 658.55 3.58
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Generating Capacity Addition for Sep-2019 (MW)

Type
Achievement Targets Achievement % Achivement

w.r.t. Sep-2018Sep-18 Sep-19

Thermal 0 660 1320 NA

Hydro 30 37 0 0

Nuclear 0 0 0 NA

All India 30 697 1320 4400

NA -Not Applicable

Generating Capacity Addition during Apr-18 to Sep-18 & Apr-19 to Sep-19

Type Apr-18 to Sep-18 Apr-19 to Sep-19 % Change w.r.t Previous Year

Thermal 69.755 3345 4695.4

Hydro 140.000 0 -100.0

Nuclear 0.000 0 NA

All India 209.755 3345 1494.7

NA -Not Applicable

All India Installed Capacity (MW) Region-wise as on 30-09-19

Region
Thermal

Nuclear Hydro RES** Grand 
TotalCoal Lignite Gas Diesel Total

Northern 50811.97 1580.00 5781.26 0.00 58173.23 1620.00 19707.77 15829.74 95330.74

Western 72753.62 1540.00 10806.49 0.00 85100.11 1840.00 7547.50 24648.49 119136.10

Southern 43042.02 3140.00 6473.66 433.66 53089.34 3320.00 11774.83 40252.77 108436.94

Eastern 29516.87 0.00 100.00 0.00 29616.87 0.00 4942.12 1476.72 36035.71

North-East 770.02 0.00 1775.81 36.00 2581.83 0.00 1427.00 363.05 4371.87

Islands 0.00 0.00 0.00 40.05 40.05 0.00 0.00 18.19 58.24

All India 196894.50 6260.00 24937.22 509.71 228601.42 6780.00 45399.22 82588.95 363369.59
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All India Installed Capacity (MW) Sector-wise as on 30-09-19

Sector
THERMAL

Nuclear Hydro RES*
Grand 
TotalCoal Lignite Gas Diesel Total

State 65061.50 1290.00 7118.71 236.01 73706.21 0.00 26958.50 2349.98 103014.69

Private 74173.00 1830.00 10580.60 273.70 86857.30 0.00 3394.00 78606.67 168857.97

Central 57660.00 3140.00 7237.91 0.00 68037.91 6780.00 15046.72 1632.30 91496.93

All India 196894.50 6260.00 24937.22 509.71 228601.42 6780.00 45399.22 82588.95 363369.59
*RES as on 30.09.2019

Transmission Lines Added during  
Sep-2019 (Ckms)

Voltage Level Sep-18 Sep-19

+/- 500 KV HVDC 0 0

+/- 800 KV HVDC 0 0

765 KV 0 340

400 KV 967 149

220 KV 793 277

All India 1760 766

Transmission Lines Added duringApr-18 to Sep-18 
&Apr-19 to Sep-19 (Ckms)

Voltage Level Apr-18 to Sep-18 Apr-19 to Sep-19

+/- 500 KV HVDC 0 0

+/- 800 KV HVDC 0 0

765 KV 1735 1048

400 kV 4077 1694

220 KV 4120 2561

All India 9932 5303
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Transformation Capacity Addition During Sep-2019 (MVA)

Voltage Level Sep-18 Sep-19

+/- 800 KV HVDC 0 0

+/- 500 KV HVDC 0 0

765 KV 0 4500

400 KV 2000 500

220 KV 1400 1665

All India 3400 6665

All India Transformation Capacity Addition during Apr-18 to Sep-18 & Apr-19 to Sep-19 (MVA)

Voltage Level Apr-18 to Sep-18 Apr-19 to Sep-19

+/- 800 KV HVDC 0 0

+/- 500 KV HVDC 0 0

765 KV 11000 9000

400 KV 12560 10440

220 KV 8390 8680

All India 31950 28120

All India 3400 6665
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Profile

AccuLoss is a complete 
three-phase transformer 
measuring system designed 

for power frequency testing 
and calibration of medium and 
large power transformers, 
large motors and turbines. This 
measurement system follows the 
latest specifications dealing with 
the calibration of test systems to 
measure losses. The measurement 
capabilities of the various models 
of AccuLoss are from a few amps 
up to 6000 amps and voltages 
from 100 V up to 300 kV (line 
to ground) and frequencies from 
40 to 400 Hz. Using state of the 
art technology the AccuLoss series 
have the highest accuracy available 
on the market. AccuLoss systems 
have been used in the field for 
more than 20 years now.

The technology for the AccuLoss 
series of loss measurement 
systems is based on the two-stage-
compensated current comparator 
technology. The current input 
features a two-stage-compensated 
current transformer with a ratio 
of 1000:1 or 2000:1. Current 
ranging is performed in the power 
analyser with 10 current ranges. 
On the voltage side a high voltage 
standard capacitor and an active 
voltage divider with 7 voltage 
ranges are used. The voltage 
divider has a built in two-stage-
compensated current transformer 
which automatically corrects for 
any drifts in the electronics, there 
are no adjustments required and 
as a result both the voltage divider 
and current divider maintain their 
accuracy over several years of 

operation. Full Scale accuracy can 
be maintained over the full range 
of both voltage and current. Both 
single and 3-phase measurements 
can be performed. 

System accuracies are better 
than any system available on 
the market today with full scale 
power measurements < 40 ppm in 
magnitude and phase and voltage 
and current measurements to < 
0.05%. All accuracy specifications 
are specified as 2 sigma.

The High Voltage Dividers 
use a current-comparator to 
automatically correct for any 
drifts or offsets in magnitude and 
phase. The Model 7021U Two-
Stage–Current transformer is 
passive, and the accuracy is not 
affected by age. The system is 
completely automated and requires 
no manual intervention during 
operation. Individual or continuous 

measurements can be made. The 
components of the AccuLoss 
System have exceptional reliability, 
having years of operational 
experience in the rugged 
transformer test environment. The 
software provided for the system is 
written in LAB VIEW.  Each power 
analyser has independent 2-volt 
full-scale outputs. Using these 
outputs with a National Instrument 
A/D card, harmonics are extracted 
up to the 25th and displayed on 
one of the software menu screens
Cost Effectiveness:  The 
AccuLoss System is a completely 
automated, rugged test system that 
maximises throughput resulting 
in a short payback period in the  
time sensitive transformer test 
industry. 

For more details, contact 
Measurements International LLP 
at sales@millp.co.in 

AccuLoss Loss Measurement System

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

214] MarCom_Measurements International.indd   214 15-Nov-19   6:55:46 PM



215] Sumip HP + Calter HP.indd   215 16-Nov-19   3:27:19 PM



Electrical India  | November 2019

w
w
w
.e
le
ct
ri
ca
lin
di
a.
in

216

Profile

MECO offers a single-
phase multifunction 
appliance meter – TRMS, 

Model EM09 (1A, 5A and 20A). 
It measures 10 parameters on 10 
display pages on a large LCD display 
(20 mm). It is equipped with 5 keys 
to view all the parameters and for 
programming of the meter. The 
meter is ideal for HVAC industry.
Features 
 • Measures V, A, PF, Hz, KW, KVA, 

KVar, KWh, KVAh, KVarh
 • TRMS measurement
 • Can be used for continuous 

monitoring
 • Auto/manual scroll display (user 

selectable)

 • State of art microcontroller 
design

 • Portable, easy to carry and simple 
to use

 • LCD display with backlight
 • RS-485 Port (5kV Isolated) 

with MODBUS RTU Protocol 
(optional)

 • POWER MASTER Software for 
MIS Reports (optional).

Applications
 • Appliances testing (AC, 

refrigerator, washing machine, 
air cooler, microwave oven etc.)

 • LED lights testing
 • Can be given to field technicians 

in their tool kit
 • Can be used by R&D dept. in 

designing energy efficient products
 • Energy audit and plant 

maintenance
 • Studying energy efficiency of 

electrical equipment
 • Building management systems
 • Power management
 • Product quality testing. 

For more details, visit: www.
mecoinst.com

MECO single-phase multifunction appliance meter 
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The Technical Committee of the 
EtherCAT Technology Group 
(ETG) has accepted EtherCAT 

G as an addition to the EtherCAT 
standard. Moving forward, EtherCAT 
G, which extends EtherCAT technology 
to 1 and 10 Gb/s, respectively, will be 
supported and promoted by the ETG.

EtherCAT G was introduced by 
Beckhoff Automation in 2018 as an 
extension of the EtherCAT standard. 
Beckhoff recently presented the 
gigabit technology addition to the 
ETG, and after thorough review, the 
organisation’s Technical Committee 
accepted it. Right now, the ETG 
is working to add EtherCAT G to 
the corresponding technology 
specifications. Dr. Guido Beckmann, 
Chairman of the ETG Technical 
Committee, explains why ETG 
welcomes the active integration of 
EtherCAT G into ETG: “EtherCAT is 

already the fastest industrial Ethernet 
fieldbus, and will remain so due to 
its special functional principle. With 
EtherCAT G, particularly data-
hungry applications, such as machine 
vision and high-end measurement 
technology, can now also be integrated. 

The well-known 100 Mb/s 
EtherCAT technology remains the 
proven solution for the majority of 
applications. However, EtherCAT G 
offers additional user advantages, 
especially in applications where 
particularly large amounts of process 
data must be transported per device. 
This can include, for example machine 
vision, high-end measurement 
technology or complex motion 
applications that go beyond the scope 
of classic drive control. As an extension 
of standard EtherCAT technology, 
EtherCAT G is fully compatible; 
existing devices designed for 100 Mb/s 

can be seamlessly integrated into an 
EtherCAT G system, and EtherCAT 
G devices in a 100 Mb/s EtherCAT 
system behave like classic EtherCAT 
devices.

The central element of EtherCAT 
G is the use of EtherCAT Branch 
Controllers, which essentially fulfil two 
main functions. Typical for EtherCAT: 
The integration of EtherCAT G is 
simple, as the extension is fully 
compatible with the IEEE 802.3 
Ethernet standard and no software 
adaptions in controllers are required for 
the standard mode. “The advantages of 
EtherCAT are well known and include 
processing on the fly, comprehensive 
diagnostics, simple configuration and 
integrated synchronisation,” says 
Beckmann. “These attributes are of 
course fully retained when EtherCAT 
G is used.” 

For more details, visit www.ethercat.org

EtherCAT Technology Group officially supports EtherCAT G
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Calibration Test Benches, Winding Resistance Ohmmeters, Micro Ohmmeters, Transformer Turns Ratio Meter, 
Insulation Testers, Capacitance & Tan Delta Test kit, Strain Measurement Systems, High Voltage Standard Capacitors,

Power Loss Measurement System for Power Transformers & Shunt Reactors, HV Testing Equipment,
AC Power Standard, Temperature Calibrator, Pressure Calibrator, Multifunction Calibrator, Process Calibrators, 
Reference Temperature Probes, Precision Thermometry Bridges, DC Metrology Standard, Standard Resistors, 

Calibration Software, Combined Wave Generator, Impulse & Surge Generator, Relay Test Set, 
 Primary & Secondary Injection Test Set, Overhead Line Impedance Test Set

Contact us at: Email: sales@millp.co.in  •  Phones: +91 120 2642612  /  2776277

Visit us at

Stall No. H3A8
18-22 January, 2020

India Expo Mart, 
Greater Noida
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Profile

Kyoritsu, Japan has a frontline 
global presence in electrical 
test and measurement 

equipment since 1940, with 
specialised expertise in low voltage 
test and measurement. 

In India, the company has been 
present for many decades, offering 
world-class products optimised for 
Indian needs at ‘just right prices’. 
Many of these products have for 
long been the choice equipment of 
every Indian electrical installation 
professional. 

Kyoritsu India offers one of its 
widest ranges of clamp meter features 
more than 25 diverse models in 
categories like AC Clamp Meters 
(Analogue & Digital), AC Fork & Flex 
Type Clamp Meters, AC/DC Clamp 
Meters; Milliamp Clamp Meters (DC & 
AC/DC); and Leakage Clamp Meters. 
Compact, safe and user-friendly, many 
of these models are industry standard 
in their respective categories.

Kyoritsu’s 2056R is AC/DC Digital 
Clamp Meters measures AC/
DC current and voltage true RMS 
readings. 2056R’s key features are:
 • Designed to meet international 

safety standard IEC 61010-1 CAT 
IV 600V.

 • CAT IV Clamp Meters can measure 
the Voltage and Current in both 
every low and high-power circuits.

 • Very useful for power distribution 
companies, power utilities and 
maintenance fields.

 • True RMS enables an accurate 
measurement.

 • Double-moulded main body 
provides comfortable single-
handed grip.

 • Data hold function, min and 
max, peak hold, REL function, 
capacitance measurement, 
continuity and diode check 
function, sleep function for battery 
life extend and Temperature 
measurement available.

 • NCV (non-contact voltage) 
function for wiring check.

 • AC/DC voltage measured up to 
600 V.

 • AC/DC current measurement up 
to 1000A. 

 • Jaw size Ø40mm.
Kyoritsu Products are readily 

available in India and have complete 
service and calibration support set-
up too. 

Contact
Kyoritsu KEW India Instruments 
Pvt. Ltd.
#4, S P Nagar, Navrangpura, 
Ahmedabad-380006 
Tele: +91-79-2640 9686
Mobile: +91-98246 80404
Email: info.ei@kew-india.co.in
www.kew-ltd.co.in

Kyoritsu 2056R is AC/DC Digital Clamp Meters 
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GK Papneja 
Application Specialist

Test partial discharge in less than 
10 clicks with MONTESTO 200
Up to now, many of our customers have considered on-line partial discharge 
(PD) measurement and monitoring to be time-consuming and complicated. 
This inspired us to develop the portable, user-friendly and versatile 
MONTESTO 200. 

It is designed for both on-line PD measurement and monitoring, indoors or 
outdoors, on various electrical assets. Plug-and-play connections reduce setup 
time. Automated software features help to quickly identify insulation defects.

www.omicronenergy.com/montesto200

AD19103-MONTESTO-220x285mm-ElectricalIndia-ENU.indd   1 2019-10-13   09:09:05
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