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ABB Power Grids introduces MicroSCADA X
As a technology leader in
enabling digital distribution
grids, ABB Power Grids has
introduced
MicroSCADA
X, the industry-acclaimed
power and automation control solution, to customers in
India. The new version provides a unified experience,
giving utilities and businesses one vision of their power
networks. The new solution
was introduced to customers at ELECRAMA 2020, the
flagship event for the Indian
electrical industry.
MicroSCADA X features
a next-generation humanmachine interface (HMI) enabling an intuitive and adaptive experience that provides
clear and simplified insights
into customers’ power infrastructure. The solution delivers a world-class, versatile

supervisory control and data
acquisition (SCADA) system
with market-leading functionalities integrated into a
single platform.
In India, MicroSCADA is
a popular power automation
solution used in segments
such as electrical utilities,
metro and rail transport, oil
and gas, infrastructure and
in the integration of renewa-

bles. Its applications range
from power grid SAS (substation automation system)
to SCADA for industries, distribution system, rail, metro
and airport automation - to
list a few major applications.
“MicroSCADA X is an unparalleled solution for various
applications across diverse
industries. The completely
new & refreshed human ma-

chine interface is intuitive
and simple-to-use, enabling
quick decision making and
enhancing the safety of people and assets,” said Ahmad
Khan, Head of the Grid Automation business line at ABB
Power Products and Systems
India Limited (ABB Power
Grids’ business in India).
MicroSCADA X provides
customers a fast and clear
overview of the network situation for operational reliability of their power distribution
system. It offers a new user
experience and a fully cloudenabled solution that seamlessly scales to portable devices. It provides distribution
management
functionality
tightly integrated in the same
system, with enhanced navigation & data handling across
multiple operating systems.

Cummins India announces Q3 2019-20 results
The Board of Directors of
Cummins India Limited, at
their meeting held recently,
took on record the unaudited
financial results for the quarter and nine months ended
December 31, 2019.
Net sales of the Company
for the quarter ended December 31, 2019, at Rs 1,428 Cr,
declined 2% as compared to
Rs 1,463 Cr recorded in the
same quarter last year and
grew by 11% compared to Rs
1,285 Cr recorded in the preceding quarter. Net sales for
the nine months ended December 31, 2019, at Rs 4,029
Cr declined 4% over the sales
of Rs 4,211 Cr recorded dur-

ing the same period last year.
Domestic sales in the current quarter at Rs 1,058 Cr
increased 4% as compared
to Rs 1,022 Cr recorded during the same quarter last year
and increased 12% as compared to Rs 947 Cr recorded
during the preceding quarter.
Domestic sales for the nine
months ended December 31,
2019, at Rs 2,995 Cr grew by
4% over the sale of Rs 2,881
recorded during the same period last year.
Exports for the current
quarter at Rs 370 Cr declined
16% as compared to Rs 441Cr
recorded in the same quarter
last year, however, improved

10% over Rs 337 Cr recorded in the preceding quarter.
Exports sales for the nine
months ended December 31,
2019, at Rs 1,034 Cr declined
22% over the export sales of
Rs1,330Cr recorded during
the same period last year.
Profit before tax (excluding
exceptional items) during the
current quarter at Rs 254 Cr
is 6% lower as compared to
Rs 270 Cr recorded during
the same quarter last year
and 21% higher as compared
to Rs¬¬210 Cr recorded during the preceding quarter.
Ashwath Ram, Managing
Director, Cummins India
Limited said, “In the domes-

tic business, our distribution
the business had their best
quarter in history, registering strong growth at 18%
due to execution on certain
contracts, while the Industrial business grew 8% led by
the compressor and rail segments. Sales in the Powergen
and Construction segments,
continue to be impacted because of the slowdown in the
Indian economy. This scenario likely continues for at
least a few more quarters and
gradual revival may happen,
as government measures to
address these start to kick
in and positively boost the
economy.”
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ELGi Equipments’ Heat Recovery System enables up
to 96% wasted energy reuse
Energy Savings. Reduced Carbon Emissions. A Greener Environment
Elgi
Equipments
(BSE:
522074 NSE: ELGIEQUIP),
one of the world’s leading aircompressor manufacturers,
has
witnessed
wide
adoption of the ELGi Heat
Recovery System (HRS), a
solution for utilizing waste
heat energy from an air
compressor. Approximately
96% of the heat generated
during the compression
process, normally dispelled
into the atmosphere, can
now be recovered through
the heat recovery system
and then utilised to heat
air (space) and water. This
eliminates the need for
additional equipment to
heat air or water, thereby
reducing CO2 emissions
and energy consumption
significantly.
The ELGi Heat Recovery
System (HRS) is best
suited for customers across
process industries spanning
paper, sugar, food and
beverages, dairy, textiles
etc,
mainly
companies
who require compressed
air and use hot water for
their process requirements.
The Heat Recovery System
is a perfect solution for
utilizing waste heat energy
from the compressor and
finds applicability across
companies committed to
building energy efficiency
in their compressed air
system and paving the way
for a clean environment.
One of our customers,
a paper mill, experienced

the benefits of the HRS
system, within the first few
hours of installation, by
way of continuous warm
water availability with no
external heating. With the
implementation of HR 110,
the customer was able to
recover a heat load of ~
89.14 kWh / 0.077 MKcal
through the continuous
water supply of ~2000
lit/hr at a temperature of
~70°C throughout the year.
This resulted in an annual
energy savings of 800~900
tonnes of LP steam and a
carbon emission reduction
of ~170-190 tonnes of Co2
/ Yr. With the ELGi’s energy
efficient compressor and
heat recovery system, our
client was able to achieve
significant energy savings
resulting in accomplishing

Dr. Jairam Varadaraj, Managing Director- Elgi Equipments

the target stipulated by
PAT Scheme I and winning
the prestigious GREENCO
award.
ELGi, is a pioneer in
cutting edge compressed air
technology with a presence
across over a 100 countries,
offering a complete range
of compressed air solutions

from oil-lubricated and
oil-free
rotary
screw
compressors, oil-lubricated
and oil-free reciprocating
compressors and centrifugal
compressors
to
dryers,
filters
and
downstream
accessories. With state of
the art manufacturing units
and a product portfolio
of 400+ compressed air
systems, ELGi redefines
reliability, efficiency and
cost-effectiveness across 2+
million installations all over
the world.

For more information
Website: www.elgi.com
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Eaton introduces a new range of RMUs from
12KV to 36KV in India
Power management company
Eaton recently announced the
introduction of HMH 12 KV to
36 KV and URING 36 KV SF6,
an exclusive range of RMUs
(Medium Voltage Switchgear),
in the Indian market. These
two ranges of new products
will be strengthening the Eaton RMU series in India in
which RVAC and XIRIA range
were available earlier in the
market. This full range of Eaton Ring Main Units are available with advanced features
providing safe, reliable and
efficient solutions for all applications in Medium voltage
Distribution network including automation built into the
products. Eaton RMUs are designed for harsh environment,
meeting the stringent temperature, humidity & altitude
requirements.
Commenting on the introduction of the new range,
Syed Sajjadh Ali, managing
director – India, Electrical
Sector, Eaton said, “Eaton is
the most versatile manufacturer in the world for LV & MV
Switchgear which includes
RMUs ranging from 12KV to
36KV, complementing our
existing range RVAC SF6 &
XIRIA Solid insulated. We are
proud to say, Eaton was first
to introduce XIRIA solid insulated RMUs way back in 2007
in India which is working for
more than 12 years without
any maintenance. Eaton has
now invested in Pondicherry
to produce the state-of-the-art
RMU products, meeting the
global standards and serving
the Indian utilities and industries. Adding to the complete

range, Eaton has introduced
36KV URING compact RMU
and HMH 36 sandwich RMU
to meet the growing need of
Indian market.”
Eaton URING 36 RMU is a
compact solution for secondary distribution with SF6 insulation. This is a completely
sealed system, all live parts
and switching functions are
enclosed in a maintenancefree stainless steel tank which
ensures a high level of reliability and personal safety.
This comes with different
configurations for switching
applications upto 36KV radial distribution networks. URING offers compact, modular
and extensible (single units)
and is an ideal solution for
industry. This is type tested
design by KEMA Netherlands
upto 36kV, 25kA.
Eaton HMH Series RMU
will be available in range of
12KV to 36KV and are well
designed & factory-assembled, type-tested switchgear
according to IEC standards
upto 36KV, 1250A, 25KA.
It has modular structure, in
consideration of functional-

ity, appearance and security
features. HMH Series delivers
safe operation with mechanical and electrical interlocks.
This also has long life cycle,
low power consumption and
works on motorized or manual operated spring charged
mechanism.
Eaton RVAC SF6 insulated
RMU solution is available in
range of 12KV to 24KV and
comes with a complete range
of functions to cover almost
all networks configurations
requirements. RVAC is designed as compact to limit
footprints, flexible for easy
site handling & installation,
extendable structure with
operation-friendly interface
and assures highest safety by
monitoring and managing gas
pressure continuously. For
strict quality control, each
RMU product gets inspected
via Helium leak detection
process to deliver 0.05% gas
leakage to ensure over 30
years of lifecycle.
Eaton XIRIA RMU ranges
from 12KV to 24KV solid insulation technology, designed
as compact, environment-

friendly with Vacuum switching technology, user-friendly
and lower cost of ownership.
XIRIA is reliable and very efficient solution for all applications – mining, infrastructure,
distribution station, clean
energy, industrial facilities,
transformer kiosk, commercial buildings and residential
markets.
Eaton’s electrical business
is a global leader with expertise in power distribution and
circuit protection; backup
power protection; control &
automation; lighting and security; structural solutions
and wiring devices; solutions
for harsh and hazardous environments; and engineering
services. Eaton innovation
is powering what matters
across industries and around
the world, helping customers solve their most critical
electrical power management
challenges.
Eaton is a power management company with 2018
sales of $21.6 billion. The
company provides energyefficient solutions that help
its customers effectively manage electrical, hydraulic and
mechanical power more efficiently, safely and sustainably. Eaton is dedicated to
improving the quality of life
and the environment through
the use of power management
technologies & services. Eaton
has approximately 100,000
employees and sells products
to customers in more than
175 countries.

CELEBRATING 10 YEARS OF
MANUFACTURING EXCELLENCE

It’s 10 years since we started manufacturing in India and over 70 years since
we brought our first alternators to the global market. Today, we’re still breaking
new ground. Our C-Type range represents a new generation: more powerful,
more accessible and more configurable than ever. Let’s celebrate.

For more information,

T +91 2137 673200

Wbsite: www.Eaton.com.
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IEC 63171-6 published: Standard industrial
interface for SPE set
IEC standards committee SC 48B for
connection technology has published
IEC 63171-6, thus establishing the
standard interface for industrial SPE applications and providing users with investment security.
On January 23, 2020 the international
standard for Single Pair Ethernet interfaces in industrial applications was
published with IEC 63171-6. The editor is the IEC committee SC 48B copper
connectors. The mating face standard
IEC 63171-6 T1 Industrial Style was the
first standard submitted by HARTING to
SC 48B for a Single Pair Ethernet mating face as early as 2016. “This early initiative is now paying off and 2020 users
finally have a reliable investment basis
for future-proof IIoT networks based on
Single Pair Ethernet,” explained Ralf
Klein, Managing Director of HARTING
Electronics.
IEC 63171-6 (Industrial Style) is a complete standard document with all necessary specifications and test sequences,

IEC 63171-6 specifies the Single Pair
Ethernet (SPE) interface “Industrial Style”
as proposed by the HARTING Technology
Group and is the future standard interface
for industrial SPE applications.

which is incorporated into current SPE
cabling standards of the ISO/IEC 11801x series of standards for structured cabling. The implementation of SPE in the
ISO/IEC 11801 documents is very important because only in this standard,
the cabling channels are described with
all necessary parameters (length, number of connections, bandwidth and the
complete set of transmission parameters
including NEXT, FEXT, shielding prop-

erties etc.) with relation to the environment - MICE and can therefore be metrologically verified after installation. This
connection of component standards to
connectors and cables provides all users of SPE with clear guidelines for the
construction and testing of appropriate
transmission links.
The use of cabling components other
than those described in ISO/IEC 118013 Amd.1, for example, is possible in
principle, but then they no longer conform to the standard and carry the risk
of incompatibility and loss of function. For this reason, ISO/IEC JTC 1/
SC 25/WG 3 and TIA TR-42 launched
international selection processes at the
beginning of 2018 to define uniform interfaces. These two selection processes
were co-initiated by IEEE 802.3, which
requested a recommendation for a SPE
Media Depended Interface (MDI) from
ISO/IEC and TIA. More than 20 national
expert committees participated in this
selection.

KEC International acquires power transmission
tower manufacturing facility in Dubai
KEC
International
Ltd.
through its wholly owned
subsidiary, KEC Towers
LLC, has acquired a state-ofart automated Transmission
Tower manufacturing facility with a capacity of 50,000
tons p.a., in mainland Dubai,
United Arab Emirates in an
auction sale conducted by
Emirates Auction Authority.
This acquisition provides
KEC a strategic foothold to
serve the markets with high
growth potential in Middle
East and Africa. Besides, it
will enable KEC to leverage its technical know- how

to create effective EPC solutions and drive deeper
connect with customers. It
enhances the credentials to
secure additional business
in the MENA region on account of local price preferences/fiscal benefits.
The strategic location of
the plant with the proximity to world class infrastructure facilities - Jebel Ali Port
and Al Maktoum International Airport - sharpens
the ability of the Company
to improve efficiencies and
brings flexibility in utilizing the facility to serve as a

hub for merchant supplies of
towers.
This acquisition expands
the
global
manufacturing footprint and further
strengthens KEC’s positioning as a key player in the infrastructure space.
With this acquisition, KEC
now has 6 facilities, manufacturing
Transmission
Towers, Railway & Solar
structures, Monopoles and
Hardware spread across India, UAE, Brazil and Mexico
with a total manufacturing
capacity of up to 4,22,200
tons p.a. making it one of

the largest globally operating T&D player.
Vimal Kejriwal, MD &
CEO, KEC International Ltd.
commented, “We are happy
that we have acquired a fully
automated
transmission
tower
manufacturing
facility in UAE – Dubai.
This facility will help us in
expanding our business at
a time when we are clearly
witnessing resurgence of
tendering activity in Middle
East and North Africa. We
believe this acquisition to
be value accretive to our
stakeholders.”
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BEML CMD honored with ‘Most Admired Leader’ Award
Dr. Deepak Kumar Hota,
CMD, BEML, a schedule A
company under Ministry
of Defence, was honoured
with the ‘Most Admired
Leader Award 2020 ‘For
Outstanding Contribution
as a Leader focused on
Developing People and
Organizational Capability.’
This award was conferred

to him by Indian Institute
of Public Administration
(IIPA) & Forum for Emotional
Intelligence Learning (FEIL)
at a function in New Delhi.
Indian Institute of Public Administration (IIPA) is
an autonomous academic
institution of national eminence for training, research
and information dissemina-

tion in streams related to
the ethos of Public Administration.
Forum for Emotional
Intelligence Learning (FEIL),
is a non-profit organization
of top bureaucrats, senior
executives from public and
private sectors and leading
academicians from across
the globe.

New phototransistor optocoupler
saves energy and space
Vishay Intertechnology, Inc. recently
introduced a new Automotive Grade
phototransistor optocoupler that combines a high current transfer ratio
(CTR) range from 50% to 600% with
a low forward current of 1 mA in the
compact SOP-4 mini-flat package.
Offering 80% lower forward current than the previous-generation solution, the Vishay Semiconductors
VOMA618A is designed to save energy
in automotive and high reliability applications, while its low profile package saves board space. The AEC-Q101

qualified device is optimized for galvanic and noise isolation, signal transmission, battery management, 48V
boardnets, and system control in hybrid and electric vehicles.
The VOMA618A features a GaAlAs
infrared emitting diode that is optically
coupled to a silicon phototransistor.
Its SOP-4 mini-flat package provides
a 3750 V isolation voltage rating and
creepage and clearance distance of ≥ 5
mm. Offering low coupling capacitance
of 1.2 pF, the device is RoHS-compliant, halogen-free, and Vishay Green.

Samples and production quantities
of the VOMA618A are available now,
with standard lead times of four to six
weeks.

Finolex Industries Q3 net up 18.5% to Rs 933 million
Finolex Industries Limited, India’s largest manufacturer of PVC Pipes & Fittings, at its Board Meeting held today
announced unaudited financial results
for the third quarter ended December
31, 2019.
In a statement, the company said that
total income from operations was at Rs
6,994 million for Q3FY20 down 7.6%
against Rs 7,566 million in Q3FY19.
The company realized highest ever PBT
(Rs.1,246 Mn) and PAT (Rs.933 Mn) in
Q3 of any year.
Volumes registered a decline of about
11% in PVC resin and Pipes & Fittings

segments. The main reason for the decline in volumes was extended monsoon season with cyclones thereafter.
EBITDA stood at RS 1,384 million for
Q3FY20 down by 0.4% against Rs 1,389
million for Q3FY19. Profit after tax was
at Rs 933 million for Q3FY20 up 18.5%
against Rs 787 million for Q3FY19.
Speaking on the performance, Prakash
P. Chhabria Executive Chairman, said,
“The global and Indian economy has
witnessed volatile market conditions
in the past few quarters which has impacted various sectors. However, I am
pleased to announce that we have de-

livered another quarter of decent performance.”
“The proposed Union Budget FY2021 which focused on growth and welfare of farmers, and rural economy is
expected to add impetus to our performance in the coming quarters. Our
focus is on implementing strategies to
expand our footprint while serving our
existing base.”
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PV & EV can
change CV of India
Q. WHAT GAVE YOU THE CONFIDENCE
TO FORAY INTO THE ELECTRIC
VEHICLE SEGMENT BY LAUNCHING
AN E-SCOOTER?
Being a Solar company, we believed
that as PV (Solar) will fuel the most
of future growth of Power, similarly
EV will be future of Transportation.
With marriage of PV with EV, one
can literally have a ZERO Opex
transportation solution. The Rooftop
solar on your house or work place
will charge the batteries of EV and
you have a petrol pump in-house.
Q. HOW HAS BEEN THE INITIAL
RESPONSE? IN WHICH CITIES HAVE
YOU SEEN THE MOST SUCCESSFUL
ADOPTION OF YOUR E-SCOOTERS?
The
initial
response
is
very
encouraging. Ujaas as a brand has
a very powerful presence in the
market. People relate ‘Ujaas’ Brand to
new and green technologies. We are
having dealers in 60-70 cities, which
are in a range of 500 Kms of Indore.
We are now poised to serve the pan
India and are inviting dealers from all
over the country.
Q. WHAT IS YOUR STRATEGY TO
RAISE AWARENESS ABOUT YOUR
E-SCOOTERS, ESPECIALLY IN TIER-2
AND TIER-3 CITIES?
Our e Scooters are sold mostly in
Tier-2 & Tier 3 cities, as in Tier
1 cities mostly people live in
multistory, where charging need
some extra efforts. Although people
do not understand that for charging e

Scooters you need a simple household
5 Amp power plug. They often
confuse it with charging stations of 4
wheeler, whereas 2W charger is like a
laptop charger.
Q. IN YOUR VIEW, WHAT IS INDIA’S
POTENTIAL IN THE ELECTRIC TWOWHEELER SEGMENT?
Approx. 2.5 Million 2 W are sold
in India every year, it is a very big
market. The avg. Petrol scooter cost
between 65-70K, where as avg. e
Scooter is in range of 50-60K. The
average cost per KM in petrol scooter
is 2.5-3 Rs. Per Km, where as running
cost of e Scooters is 10-15 paisa per
KM.
Q. WHAT ARE SOME CHALLENGES
IN TERMS OF MASS ADOPTION OF
ELECTRIC VEHICLES IN INDIA? WHAT
STEPS ARE YOU UNDERTAKING TO
ADDRESS THESE CHALLENGES?
Range Anxiety. This is one of the main
challenge, without realising that the
avg. run per day is around 25-30 Kms
only, they aspire for more mileage.
Second challenge of charging time
is now been addressed by advanced
Lithium Ion batteries, which can be
charged in 3-4 hours and more than
50% can be charged with an hour.
Q. PLEASE COMMENT ON THE
ENVIRONMENTAL IMPACT OF EVS.
ALSO, WHAT WILL BE THE IMPACT
OF INCREASED EV PENETRATION ON
POWER DEMAND?
Most of the states in India are now

power surplus, hence, EVs are the
next growth engine for Electricity
companies. And as I said the majority
of future electricity generation will
come from Green sources, the effect
on environment is positive only.

Q. WHAT IS YOUR TAKE ON THE
GOVERNMENT’S
PUSH
ON
EV
SEGMENT? WHAT OTHER POLICIES/
STEPS DO YOU RECOMMEND TO
BOOST EV ADOPTION IN INDIA?
The Govt. is going in right direction
and making positive changes to
facilitate the EV penetration. I
strongly feel that all the monetary
(read subsidy) support should be
given to development and creation
of Lithium Battery manufacturing in
the country. And I’m happy to note
that Niti Aayog is working in this
direction with zeal and passion.
Q. MANY STARTUPS AND GIANT AUTO
MANUFACTURERS
ARE
BETTING
BIG ON E-SCOOTERS. HOW DO YOU
DIFFERENTIATE IN THE COMPETITIVE
SPACE?
This is a big market and there will
be place for many players, if one can
identify the correct segment, focus on
good quality products, extend good
support and launch good models.

Mr. Vikalp Mundra
Joint Managing Director
Ujaas Energy Limited

Q. WHAT IS YOUR FUTURE VISION?
WILL YOU ALSO BE LOOKING AT
ELECTRIC THREE-/FOUR-WHEELERS?
As of now we are focusing only on
Electric 2 Wheeler in near term.
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Showcasing
success has no
gender
Q. TELL US ABOUT YOUR ROLE AND
JOB PROFILE AT YOUR COMPANY.
I am the co-promoter and director of
RR Global. I also head the Marketing
Communications team and responsible
for the overall branding of all our
brands/companies across the world.
Q. WHAT MADE YOU CHOOSE A
CAREER IN THE WIRE AND CABLE
MANUFACTURING INDUSTRY?
This was not a career that I got out
of choice per se. It was more out of
circumstance; I am married to the cofounder and MD of the organization
and was always inclined towards
developing a career for myself. I could
have easily sat at home and become a
traditional housewife as most of my
generation continue to do. But once
my children were old enough and
independent, I embarked on a journey
that today helps me empower others.
I am so happy life gave me these
opportunities and I was able to grab
them and make the most of it.
Q. DID YOU FACE ANY DIFFICULTY IN
COPING IN THE INDUSTRY (DUE TO
LESSER WOMEN EMPLOYEES)? IF YES,
THEN PLEASE SHARE ANECDOTES
AND YOUR EXPERIENCES.
Sadly yes, but that isn’t just restricted

to our industry. I think that goes across
borders and geographies and even
affects industries where women have
traditionally been part of. In my case it
was particularly difficult. I came in at
a higher position. A position of power
and responsibility, most of our team at
the time were men (both in senior and
mid-level positions), many came from
traditional mind sets so for them to take
or accept decisions from a woman wasn’t
easy. Every step, every decision was
made after grave challenges. However,
eventually once those decisions bore
fruit, they understood that success or
decision making isn’t gender specific.
Q. IN YOUR OPINION, WHY ONLY FEW
WOMEN MANAGE TO CLIMB THE
SENIORITY LADDER? WHAT ARE THE
KEY BARRIERS AFFECTING CAREER
PROGRESSION OF WOMEN?
We often tend to blame men when
we aren’t able to climb the seniority
ladder. Even though that is an issue
and it must be addressed, I think very
often we as women forget to introspect.
We tend to underestimate ourselves,
underestimate our capability and
what we can achieve if we support
each other despite the bigger hurdles
we have to cross. We have so many
successful women at all levels of

society from politics to major corporate
roles to sports and science. We need to
continue to believe in ourselves.
Q. WHAT INITIATIVES CAN WE TAKE TO
ENCOURAGE MORE WOMEN TO JOIN
THE INDUSTRY?
Our industry needs to present itself
better to attract more women. We
have to consider that both men and
women are looking for continuous skill
development throughout their career.
That women want equal opportunity
and pay, flexible working hours and
maternity leaves and help. More
female-related initiatives are required
starting right from level of campus
recruitment. How can women expect
to work in this industry if it is not
enticing enough for them? Why would
they choose a career in this field if they
feel there are not enough well-paying
jobs? The ‘male dominated’ tag that
is perpetually related to this industry
needs to go. We can learn from how
other industries are engaging women
and use similar principles here.

Often, we as women,
tend to underestimate
ourselves and what
we can achieve if we
support each other
despite the bigger
hurdles we have to
cross. We need to
continue to believe in
ourselves

Mrs. Kirti Kabra,
Director, RR Global

• Self Belief
• Hard Work
• Aim higher and do not settle for less.
Q. TELL US SOMETHING ABOUT YOUR
CSR INITIATIVE ‘MISSION RROSHNI’.
RR Global and the founding family has
always been focussed on giving back
to the society. Mission RRoshni is only
a name to give this a holistic meaning
and consolidate what we have been
doing for years. Through this program,
we continue to educate children in
the most remote parts of the country,
empower women by helping them

Q. WHAT ADVICE WOULD YOU GIVE TO
WOMEN TO BE SUCCESSFUL IN THE
INDUSTRY?
My advice is short and sweet. Threepoint strategy: -

develop their skills and engaging
with farmers in the most draught
ridden areas to teach them in better
and
more
effective
harvesting
techniques.
The objective of Mission RRoshni is
to enlighten people’s lives by making a
difference to their livelihood. We can
only stay true to ourselves if we give
back to the community. There is so
much more that Mission RRoshni does
every day, I encourage your readers
to
visit
our
website
(www.
missionrroshni.com) to know in detail
how we help.
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Combating
gender stereotypes
in technology
Q. TELL US ABOUT YOUR ROLE AND JOB
PROFILE AT YOUR COMPANY.
I am currently working as a Marketing
Communications professional at Delta
Electronics India Pvt. Ltd. At pan-India
level, I supervise and direct diversified
marketing communication programs
for Industrial Automation division of
Delta Electronics India.
I look after all the Above the
Line (ATL), Below the Line (BTL)
marketing, digital marketing, events,
budget management everything which
can benefit the brand and increase its
visibility in the industry. I have been a
part of Delta family for the last 5 years
and have been improvising on the way
we can make the communication better
in reaching our potential customers
and strengthen the existing partnership
with our valued associates.
Q. WHAT MADE YOU CHOOSE A CAREER
IN THE AUTOMATION INDUSTRY?
With the increasing demand to automate
every aspect of life, the industry has
charmed the professionals not only in
the engineering but in other domains
too. With cut-throat competition in the
industry, marketing communication
becomes very crucial and important job
profile here.
There was not a preplanned decision
which made me choose the particular
industry. I would just say as I got the
opportunity, I got excited about the
challenging characteristics of the

profile. The spark to know more about
latest technology and opportunity to
develop focused, technically complex
and specialized marketing strategies
for a very selective segment attracted
me towards the industry.
Every profile is a new horizon of
opportunity if one has interest to
grow. Over these years, I have learnt a
lot and each day I just look to deliver
something better than yesterday, which
is my driving force to continue here.
I feel that even though women are
under-represented in the industry,
the industry gets benefitted from the
diversified perspective which women
brings with them. They get to play an
important role, which encourages them
to contribute a lot for the progressive
growth.
Q. DID YOU FACE ANY DIFFICULTY IN
COPING IN THE INDUSTRY (DUE TO
LESSER WOMEN EMPLOYEES)? IF YES,
THEN PLEASE SHARE ANECDOTES AND
YOUR EXPERIENCES
Yes, there are challenges. For instance,
many times while organizing any expo
or event, there are very few or no other
female faces around. For some, it could
be a very stressful work environment
but for me it has always been motivating
and exciting. It encourages me to push
the envelope every day.
So, despite challenges, if one wants to
learn and keep going, the path becomes
beautiful. My superiors and colleagues

Despite multiple
barriers, women have
achieved success in
every domain. It’s just
we have to come forward
and take the first step.
We have to understand
that business acumen
and leadership do not
come exclusively to men
have always supported me and shared
their knowledge and learnings. I, on
the other hand, have made the most
of every opportunity and have always
given my best to complete the whole
ecosystem.
Q. IN YOUR OPINION, WHY ONLY FEW
WOMEN MANAGE TO CLIMB THE
SENIORITY LADDER? WHAT ARE THE
KEY BARRIERS AFFECTING CAREER
PROGRESSION OF WOMEN?
Certainly, the outside barriers such as
gender inequality, society structure,
family responsibilities are there.
However, I feel the most crucial barrier
is not outside but within us. The
barrier which confines us to challenge
ourselves and stops us from fulfilling
our desires.
We have caged ourselves in a
stereotype that women can’t reach to
the senior levels in an organization.
Despite multiple barriers, if we see
around, women have achieved success
in every domain, it’s just we have to
come forward and take the first step.
We have to understand that business
acumen and leadership do not come
exclusively to men.
Till the time all the parameters
become equal for both man and woman
in the society, we as women might have
to do extra efforts to get to the same
level. However, I believe that the quality
of handling additional responsibilities
has been given to us by nature itself.

Vineeta Rajput
Marketing Communications
Industrial Automation Solutions,
Delta Electronics India Pvt. Ltd.

Q. WHAT INITIATIVES CAN WE TAKE TO
ENCOURAGE MORE WOMEN TO JOIN
THE INDUSTRY.
I always believe one should realize their
strengths and interests. This field is for
someone who wishes to connect with
technology and has a hunger to learn
more. Many women might think that
this industry requires some specific
knowledge and skills, but all this industry requires is your passion and honesty
to stay connected with evolutions and
innovation of technology. Technology is
all about today and progress of tomorrow, then how can it be restricted to a

specific gender/ person when the future
is about us all.
We should allow women to think beyond their limitations, we should encourage them to share their thoughts
on how they want to shape the future
with latest technologies, and once their
thoughts are spoken and analyzed, half
the battle is won.
I work for an industry where we talk
about robots, but I am yet to meet a robot
that asked my gender before taking my
instructions. Thus, the thought is clear
when technology never restricted its capability why should we?

Q. WHAT ADVICE WOULD YOU GIVE TO
WOMEN TO BE SUCCESSFUL IN THE
INDUSTRY?
In today’s business world, Automation is
the biggest game-changer. It is universal
and can be applied in any vertical or
industry.
The increasing demand of Automation
has made this industry very lucrative to
work. The very fact that the percentage
of women employees is less in the
industry, also presents an opportunity
to opt the profession. Inherent women
qualities like ownership, hard work,
time management, commitment makes
us excel in any field. Then, why not in
the booming Automation sector?
The only thing one need is to be
motivated enough to keep pace with
such a dynamic industry. Sharpen your
skills regularly and project confidence
in all you do. Most importantly, always
remember if a job’s not challenging, it’s
not worth doing.
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Committed
to doing things
differently
Q. TELL US ABOUT YOUR ROLE AND JOB
PROFILE AT YOUR COMPANY.
I am the Founder of ‘FutureSkills Consultants’ – which is a training, mentoring and project consultancy company. I
play the role of Trainer, Consultant and
Mentor as a freelance professional. I am
responsible for all the aspects of running my company including branding
and promotion and most importantly,
maintaining quality of my customized
training programs and keeping abreast
with the technology developments. I
have developed and executed training
programs in Industry 4.0, IoT, data science, Artificial Intelligence, Machine
Learning, electric vehicles, CNC SPM
development, leadership development,
to name a few.
Q. WHAT MADE YOU CHOOSE A CAREER
IN PROVIDING TRAINING AND CONSULTANCY IN TECHNOLOGIES OF TOMORROW (IOT, AUTOMATION, ROBOTICS,
INDUSTRY 4,0) FOR MANUFACTURING
INDUSTRY?
I started my career in a machine tool
manufacturing company after graduating from one of the prestigious engineering colleges. I have always dreamt
of doing things differently and life gave
me these opportunities! I was deeply
involved in the design and development of CNC machine tools and automation systems.
While working, I realized that education imparted in institutions needs to be
complemented by several more skills, to

be ‘Industry ready’. Since the technology changes at a very fast pace, one needs
to understand and get updated on the
Future Skills required for professionals
working on the shop floor right up to the
top management.
Future skills are the blend of soft
skills and the technology or hard skills.
In any manufacturing set up a clear understanding of people interaction, process knowledge and product specifications are the key factors. Continuous
learning and also unlearning the obsolete is a challenge. Industry 4.0 –Digital
transformation has and will continue to
influence every aspect of business, i.e.,
People, processes and products.
I also had the opportunity to work
with engineering institutions where
I chose to play very versatile role as a
teacher and consultant to ensure industry contacts and updates. I chose this
to ensure full support to my growing
daughters, and proud to say that they
are post graduates from reputed global
universities and distinguished professionals today.
As a teacher I always remembered
that I was recognized with the “Best
Student of the University” award for
being an all-rounder excelling in sports,
vocal music, debates and elocution,
while being a distinguished meritorious
student. I felt responsible and also very
passionate about bringing out the best
out of my students, faculties and team
members in industry and to influence
and empower them.

Once a woman starts
taking decisions and
delivers results, people
start respecting and
supporting. With their
dedication and efforts,
women today are
showcasing success or
decision making isn’t
gender specific

While working with Institutes at undergraduate and post graduate levels
and in the industry in CNC manufacturing and automation I kept the background of the slogan “Industry ready &
Future ready” live, grabbed the opportunity and made the most of it. When I see
my students and team members climb
high, I realize that I am a King maker.
Experience of 40 years in academia,
industry and international projects gave
a focus on the need of training, development and mentoring. I realized the need
for skills development for students, faculties and corporate professionals, and
chose to lead by example.
Mohini Sudumbrekar,
Trainer, Consultant, Mentor & Founder,
FutureSkills Consultants

Q. DID YOU FACE ANY DIFFICULTY IN
COPING IN THE INDUSTRY (DUE TO
LESSER WOMEN EMPLOYEES)? IF YES,
THEN PLEASE SHARE ANECDOTES AND
YOUR EXPERIENCES.
Sadly yes! I belong to the era when there
were only two girls studying in engineering college out of a batch of 60. I started
my career as a trainee engineer, in a very
male dominated culture and used to be
the only woman on the shop floor. But
I must mention that I was very determined to work in manufacturing industry “as I wanted to do things differently.”
In manufacturing industry, design
engineer has to be an active member
of shop floor activities and processes.
It was quite challenging. But I would
like to mention that once you start taking decisions and start showing results,
people start respecting and supporting.

Although, at senior and mid-level positions, many came from traditional mind
sets, so for them to take or accept decisions from a woman wasn’t easy. But my
dedication and efforts made them realize that success or decision making isn’t
gender specific. And had many good
international projects opportunities as
rewards.
Q. IN YOUR OPINION, WHY ONLY FEW
WOMEN MANAGE TO CLIMB THE SENIORITY LADDER? WHAT ARE THE KEY
BARRIERS AFFECTING CAREER PROGRESSION OF WOMEN?

Attitude. The way you look at the things.
I think it is about giving your 100%
when the opportunity knocks your door
and taking more responsibility and continuous self-development, maintaining
the intellectual and emotional balance.
Without any pride and prejudice! If one
has a bigger goal and can introspect and
believe in one’s capabilities and is ready
to adapt, climbing the seniority ladder is
not difficult. It happens.
The mantra is believing in yourself,
work hard, and don’t lose the focus. Accept the challenges because those are
the opportunities.

Q. WHAT INITIATIVES CAN WE TAKE TO
ENCOURAGE MORE WOMEN TO JOIN
THE INDUSTRY?
I think, gone are the days when candidates were rejected because you are
a girl (as it happened then in my era).
Many industries now declare and support women professionals in India and
all over the globe. They are also promising equal opportunities, pay and growth,
and also flexible working hours. Although the number of women engineers
in industry is less, the industry needs to
create awareness for the facilities available for women engineers, including
equal opportunity, safety, growth and
development, HR initiatives for maternity benefits, child development, work
life balance, etc., at the campus recruitment sessions.
Q. WHAT ADVICE WOULD YOU GIVE TO
WOMEN TO BE SUCCESSFUL IN THE INDUSTRY?
Yes definitely, a very simple strategy: • Believe in yourself
• Develop a correct attitude
• Have a bigger goal
• Continual self-development
• Hard work
• Give your 100% with positive attitude
and conviction.

Go to Index
26

POWERTECH REVIEW | MAR - APR 2020

www.powertechreview.com

www.powertechreview.com

MAR - APR 2020 | POWERTECH REVIEW

27

WOMEN ACHIEVERS

WOMEN ACHIEVERS

Demonstrating how
unwavering faith in oneself
guarantees success
Q. TELL US ABOUT YOUR ROLE AND JOB
PROFILE AT THE CURRENT COMPANY.
I have been associated with Schmersal
India Pvt Ltd., for the past six years.
I joined in the year 2014, as a Salessupport Engineer and was offered a role
in Marketing in the year 2015. Since
then, I have been handling marketingrelated activities single-handedly,
which involves planning, advertising,
public relations, event organization,
participation in exhibitions, liaising
with vendors, website management,
lead generation, content writing,
managing marketing budget, etc.
Q. WHAT MADE YOU CHOOSE A
CAREER IN THE SAFETY/AUTOMATION
INDUSTRY?
I was really excited to be a part of this
industry since the very beginning. I
found the safety/automation industry
to be very rewarding. Automation
in itself is very revolutionary, it has
replaced life risking jobs with robots,
brought the world closer. Today, we are
in an era of Industry 4.0 and IIoT. And
nothing can beat the satisfaction of
creating a safe working environment—
enabling employees to focus on work
without any concerns about safety,
while ensuring peace of mind for

families back at home.
Q. DID YOU FACE ANY DIFFICULTY IN
COPING IN THE INDUSTRY (DUE TO
LESSER WOMEN EMPLOYEES)? IF YES,
THEN PLEASE SHARE ANECDOTES
AND YOUR EXPERIENCES.
No, as such I did not face any issue.
Having studied in convent school and
with the kind of upbringing I had, it
did not matter really. However, in my
previous jobs I was the only female
employee, which would feel a bit
overwhelming and empowering at the
same time. Also, I had complete belief
in my abilities, commitment and hard
work.
One fact that I would like to mention
is, in Schmersal German, 34% of the
employees are women, which is still a
decent ratio as compared to the market
and I am very proud of it. Schmersal
India too, is following the footsteps
of Schmersal Germany and taking
conscious efforts to catch up with
them in terms of increased women
employee percentage.
Q. IN YOUR OPINION, WHY ONLY FEW
WOMEN MANAGE TO CLIMB THE
SENIORITY LADDER? WHAT ARE THE
KEY BARRIERS AFFECTING CAREER

PROGRESSION OF WOMEN?
Indeed, it is a bitter truth that only few
women manage to climb the seniority
ladder. In my opinion, particularly
in India, key barriers affecting career
progression of women are manifold:
societal conditioning, limited access
to rights or enough opportunities at the
workplace, marriage and relocation
to a new place, dearth of family
support, and even self-doubt. With
the societal conditioning, with time,
many women in India, choose family
over their professional career, maybe
because they are wired like that by
their families and society, since their
childhood.

To be successful,
women must have goals,
be clear about what
they want from life, and
about how far they want
to take their professional
career. Then, they need
to be determined and
focused to accomplish
their vision.

Priya Agarwal,
Sr. Executive Marketing,
Schmersal India Pvt Ltd

• Design mechanisms to make the
women aware of their hidden
potential and strength and help
them unleash it.

Q. WHAT INITIATIVES CAN WE TAKE TO
ENCOURAGE MORE WOMEN TO JOIN
THE INDUSTRY.
• Organize awareness campaigns,
strong mentorship programs, about
the industry at the education level.

Q. WHAT ADVICE WOULD YOU GIVE TO
WOMEN TO BE SUCCESSFUL IN THE
INDUSTRY?
Have an unwavering faith in yourself,
believe that you are meant for greater
things in life, and seek advice /support
from anybody that you can confide
in - your mentor, your guide or any
experienced professional and espouse
a strong will to success.

• Create and adopt a flexible and an
inclusive culture for women
• Support and promote women
employees and create role models
in the organization, and ‘Lead by an
example.’

Break the barriers of self-doubt and
traditional conditioning. Have goals,
be highly clear about what you want
from life, about how far you want to
take your professional career, and be
determined and focused to accomplish
it. At the same time, strike a right
work-life balance, seek support from
your family, which plays a very vital
role, the credit of the success of any
woman goes to her own strong will
and strong family support.

Change – Rise – Conquer!
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Let’s get one thing very
clear and that is most
drastic changes happen for
two reasons. First, there has
to be a significant benefit
to the corporate world.
Second, there remains no
other option but to change.
The concept of the electric
vehicles (EV) has been in
existence for decades but
there was no incentive to
manufacture them and the
global warming was not at
the level it is today.

Climate makes
change to

EV
imperative

I

nternational interest in climate
change, particularly its effects
on the environment and
more broadly on society, is
probably at an all time high.
The global community, with
the conspicuous exception
of the US under President
Donald
Trump,
is
increasingly
acknowledging the shift that’s needed
from a fossil fuel-driven economy to
one that is clean, sustainable and makes
an effort to mitigate climate change.
One area where this shift is acutely
required is transportation. In the US,
more than 90 per cent of this sector depends on liquid fuels; the lion’s share

of these fuels goes to passenger road
transport. China uses a major part of its
liquid fuels for transporting goods by
road and both Australia and New Zealand use a fair amount for aviation.
The UK government’s ‘Road to Zero’
strategy is an ambitious project. It has
set a goal to become a world leader in
zero emission vehicle technology, with
targets for 50 per cent of new cars to
be ultra low emission by 2030 and “effectively zero emission” by 2040. However, it has been criticised for cuts in
subsidies, lack of charging points and
unreasonable plans in a recent report
by Parliament’s business select committee.

British MPs are now calling for a ban
on sales of new petrol and diesel cars to
be brought forward to 2032, eight years
earlier than planned. The transition to
an all-electric future will require sizeable investments in R&D, the acceleration of vehicle charging infrastructure
and possible legislation for the installation of charge points in new homes.
However, this transition to electric
vehicles (EVs) is gaining momentum.
While electric cars and trucks may account for a tiny percentage of vehicles
on the road today (four million electric
vehicles versus over one billion petrol and diesel cars), adoption is gaining momentum, fast. It took over two

decades to sell the first million electric
cars. Now, a million electric vehicles
are sold in just four to five months.
British policy makers are moving
fast, too. Oxford plans to introduce the
world’s first ‘Zero Emission Zone’ soon
in the city centre. In London, the ultralow emission zone will begin later this
year, meaning drivers will have to pay
more if they don’t drive an electric vehicle. Across the world EV sales have
been driven by such incentives like instant vehicle registration.
Behavioural scientists in the UK believe that special green number plates
for ultra-low emission cars could boost
awareness further and increase the

use of environmentally “clean” driving. Pilot projects have been launched
successfully in countries like Norway,
Canada and China on green vehicles
which include electric and hydrogen
cars, making them both distinct and
visible to other road users.
An increasing number of countries,
including Austria, Denmark, Japan, Korea, the Netherlands, Spain and Portugal
have established goals for electric vehicle sales. By 2040, the UK and France
aim to have all new cars to be electric
vehicles producing zero emissions.
According to a recently released report by BP, global oil demand is expected to peak in the 2030s. This will be

basically because of a 100-fold increase
in sales of electric vehicles, capturing
one-third of the passenger car market.
Primarily, two countries are leading
the way when it comes to electric cars
and hybrids which contain both internal combustion engine and an electric
motor. Norway is one of the two, where
more than half of the new cars sold in
2017 fell into these categories. The other is China, which leads the world in
electric vehicle sales and whose market
continues to grow. In 2017, more than
600 000 electric vehicles were sold,
71 per cent higher than 2016 and sales
continued to increase every month in
2017.
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Target dates for ending the sale of
new petrol or diesel vehicles
Year

Countries

2025

Norway

2030

Iceland, Ireland, Israel,
Slovenia, Netherlands

2035

Denmark

2040

UK, Sri Lanka, Spain,
Portugal, France, Canada

2050

Costa Rica

Includes bans that have been announced, proposed and put into law,
and excludes countries with a target
of only no full petrol or diesel vehicles
(eg Japan) or a partial target (eg Mexico)
Source: IAE/BBC Briefing – energy
Electric cars are going to be an important part of China’s “war against
pollution”, and it has been aggressively
adjusting its policies accordingly. For
instance, by 2025, 20 per cent of cars
sold in the country must be electric
vehicles. Volkswagen has also joined
hands with the government by announcing a $10 billion investment in
China for developing relevant technology and intends to manufacture 1.5
million electric vehicles by 2025.
However, all said and done there
remain hurdles for successful transformation from cars driven by fossil
fuel to electric cars. One of the UK’s
best-selling cars is the all-electric Tesla Model III. But its success doesn’t
change the fact that only about 1.1
per cent of new cars sold in 2019 are
electric, and that the market for used
electric vehicles is hardly worth mentioning.
There are multiple challenges in the
path of electric vehicles taking over the
entire fleet of vehicles in any country.
For instance, it takes most UK drivers
anywhere between one and 15 years
to change their vehicles, most buyers
won’t be thinking of buying an electric
model any time soon.
Small e-vans are already available
and the choice on offer is only likely to
increase. It is not possible at this point
in time to compare prices for diesel and

e-vans. However, it can be notably more
expensive to lease an electric version of
a popular van, than a diesel one. This
is likely to mean that electric vans remain unaffordable for many small firms
and self-employed delivery drivers for
some time to come.
There are rapid developments in battery and charging technology, but this
is causing deep uncertainty. Which
among the various charging technologies will become the gold standard?
This is particularly a problem for people living in apartment blocks, or houses without a private parking space.
Should the car owners expect charging
to be available at bollards or lamp posts
along their street?
Perhaps in future home charging will
not be as important as it is now. But the
question is should drivers use facilities at petrol stations, their office or in
empty supermarket car parks at night?
Other options which are being explored include induction pads embedded in major roads to charge cars as they
drive over them. Even when a standard
design for charging does emerge, the
perennial question of who will pay
for installing it remains. However, it is
widely assumed that the private sector
will build, operate and maintain charging infrastructure in the UK.
But corporate houses have long been
slow to get involved, partly because
profit margins remain small and government has heavily subsidised the de-

velopment of charging points.
However, this is slowly changing:
BP and Shell have taken over market
leaders Chargemaster and Newmotion,
and Tesla is actively rolling out its own
charging network at motorway service
stations.
Even 100 per cent electric vehicles
are not a zero-carbon solution. They
may not produce the usual exhaust
pipe emissions, but even if all of a nation’s electricity was from renewable
sources, there would still be a certain
amount of environmental cost.
Sourcing the minerals used for batteries, dismantling batteries which have
deteriorated, and building and delivering vehicles to customers worldwide
all involve substantial CO2 emissions.
It is impossible to break all of the links
and really become zero emission.

Arijit Nag is a freelance journalist
who writes on various aspects of the
economy and current affairs.
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Exponential growth
prospects for POWER
BACKUP SYSTEMS
India is the fourth largest electricity producer in the world.
The country has witnessed a paradigm change in the energy
sector with supportive policy interventions as well as sector
reforms. Despite the phenomenal growth in generation
capacity over the past years, India is still struggling with a
power deficit situation. And this has created a mammoth
demand for power backup systems.
steady flow of power to the devices
constantly check the incoming voltage for spikes, brownouts, electromagnetic interference, etc.
• Some back-up systems also come with
advanced electricity-saving features,
which help prevent power wastage.

T

here are over 15.5
million households
below poverty line
(BPL) and 9,500 villages are still devoid
of electricity. The
eastern states of India, such as Odisha,
Jharkhand and West Bengal, are rich in
coal reserves but are reeling under acute
power deficiency. As we all know that
uninterrupted power supply is one of
the prerequisites for any developing
economy like India to prosper.
And this brings us to the power backup market in India which is expected to
grow to Rs 504.66 billion by 2023, expanding at a compound annual growth
rate (CAGR) of 11.28 per cent during the

period of 2018–2023.
The Indian market is characterised by
the dominant presence of the unorganised sector despite the fact that there’s
hardly much difference between the
price points of products from the organised and unorganised sectors. This
is due to the fact that customers are becoming increasingly conscious about
what they are buying, the quality, reliability and the impact of the product on
its immediate surroundings.
In spite of introducing various government policies to become an electricitysurplus nation, India has failed to meet
this target, and its peak power deficits
continue to remain at 0.8 per cent (the
overall power deficit remained at 0.6

per cent) in 2018-19. Hence, the installation of back-up power systems such
as inverters and UPS systems has become a necessity. As a result this industry is growing rapidly, both in terms of
size and demand.
At present, there is an immense demand
for inverters and UPS systems in various
sectors across India. The primary driver
is the IT sector, followed by IT enabled
services and industries, including telecom, banking, financial services and
insurance (BFSI), and manufacturing.
Low level of electrification in semi-urban and rural areas has also led to the rising demand for power inverters, which
are being used as an alternate power
source during frequent power cuts and
emergencies. Besides, the heavy use of

electronic gadgets and appliances such
as mobile phones, laptops, smart TVs,
air conditioners, etc, has led to the dependence on additional power systems.

Various benefits of inverters and
UPS systems
• Back-up systems continue to provide
power seamlessly during power outages, so that devices or appliances
do not need to be switched off during
power cuts.

The UPS and Inverter market in India
has experienced a significant growth in
recent years on account of mounting demand fuelled by the gap in the demand
and supply of electricity. According to a
research report, Indian inverter market
is projected to grow exponentially at a
considerable CAGR of 9.4 per cent by

FY’2019. As the disposal income rises
of households, the sales of electrical
equipment like ACs, refrigerators, television sets and microwave is expected
to increase significantly and inadequate
power supply will drive consumers to
opt for inverters.
According to the ‘India UPS Market
Forecast & Opportunities, 2018’ report,
the Indian UPS market revenue was
projected to double by the end of 2018,
growing at the CAGR of around 12 per
cent during 2013-18. The regional demand for UPS systems is being primarily driven by the level of scarcity in a
particular area, for instance, J&K has the
highest scarcity of power followed by Bihar and Karnataka
and thus generating a high demand for UPS systems.

• The sudden fluctuation in the level
of power supply can cause damage
to sensitive components in electronic
devices. The inverters and UPS systems protect devices when there are
variations in voltage.
• They also act as filters, supplying a
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as well as data processing applications.
Solar back-up systems will drive solar
ni.slacirtceleaba.www
energy usage at large. And installation
of back-up power systems in dams and
yoj taerg fo gnidit doog uoy gnirb eW
plants would also require exhaustive
set-ups.
In the days to come, the efficiency of
UPS systems will increase, sizes will
reduce, costs will come down, and the
devices will become more user friendly
so that people can connect to and control their power back-up systems from
their residence, mobiles, or in any other
means. Solar UPS systems will work on
both AC (grid) as well as DC (solar) power. The developments, at present, in the
solar power domain are currently a bit
slack because of the huge involvement
of the government. However, the ‘Make
in India’ initiative of the government is
expected to boost industrialisation as
well to start-ups in the SME sector, offering vast opportunities in the power
option.
On
the
other
hand,
a
generator
is
The Indian UPS market is extensively
dependent on a low range (up to 25 expensive, both in the terms of operation back-up sector.
Talking of UPS and inverters it should
KVA), accounting for more than half and maintenance. Even the fuel used in
of the total UPS market. However, this generators is costly and extra caution is be note that an important emerging techtrend is set to change due to rising ap- required to store it. Operating a genera- nology is net metering and its integraplications of UPS and inverter systems tor is cumbersome and if a person does tion with sine wave inverters/UPS sysnot use it properly, it can be dangerous. tems coupled with communication and
in the industrial sector.
Myriad factors that are driving this mar- A generator in operation releases harm- software technologies in the smart-grid
ket growth include an understanding of ful fumes (which are basically NOX gas) re-integration domain. This can be done
the need for backup power and the cost which are injurious to human health as by developing and setting up rooftop
solar energy generators for residential,
of not protecting power sources when well as for the environment.
Although most of the UPS and power commercial and also various industrial
power outages do occur, the unstable
state of the national power grid, the in- backup systems are used in the informa- applications, of off-grid, on-grid and hycreasing likelihood of power cuts, and tion technology (IT) and telecommuni- brid types as well as storage systems that
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ndeed, ABA Electricals is synonymous with Solar
Energy and Energy Saving. For over a decade we have
been helping the domestic and the industrial sectors
to save energy through the use of Solar Power which is
reliable and pollution-free. ABA Solar System makes use
of German technology known for immaculate precision
and utmost reliability. It reduces dependence on gridpower and helps the user slash utility bills substantially.
ABA Electricals are eminent engineers, established
manufacturers and seasoned system integrators.
After ascertaining the exacting needs, we design a
system and install it at the customer end without any
hassle. We have a dedicated, trained workforce that

In future, the key focus areas will be
critical industrial applications in refin- Arijit Nag is a freelance journalist
eries, petrochemicals, power genera- who writes on various aspects of the
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upiavoK ,neconomy
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ABA Electricals Pvt. Ltd.
12/17, Kovai Garden, Kovaipudur,
Coimbatore 641 042, Tamil Nadu
P: 0 85920 34476
E: abaelectricalsco@gmail.com

accomplishes projects to the entire satisfaction of our
customer.
Besides custom-built systems, we also provide SOLAR
PANELS, BATTERIES and INVERTERS off the shelf.
We have an impressive list of satisfied customers
representing a cross-section of the user industry
including domestic, hospitality and government sectors.
No job is too small for us and no challenge is too big.
Innovation is the secret of our reputation and success.
Our latest milestone is a SOLAR HOUSE built in Kerala!

So, think of generating your own
power in-house! Call ABA.
Dealer Enquiries Are Solicited

Opt for Uninterrupted Power !

We can custom-build both Off-grid
& on-grid solar power plants.

c+d : Shreya Arts : 900 44 170 37

.dtL .tvP slacirtcelE ABA

MT

Solar Power.
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Power Sector is a major market
segment for our automation solutions,
says Bettinelli

B

Rupesh Paparaju,
Director, Bettinelli Automation
Components, India

Our design and
manufacturing systems
have furnished competitive
and strategic advantages
to numerous industries
in pharmaceutical,
automobile, manufacturing,
packaging and a plethora
of other sectors. And for
automation functions, our
solutions are invariably
preferred by companies,”

ettinelli S.p.A, established in
1953, specializes in the development and manufacturing of
precision motion control components
and systems. In 1996 a separate division named CDS Cam Driven Systems
was created for engineering solutions
in automation and motion technology.
CDS produces the widest range of
mechanical Cam Driven Units, commonly known as rotary / indexing tables for precision motion control applications, requiring rotary or linear
transfer, positioning and handling. The
products range includes, cam indexing
and servo-driven tables, ring positioning drives, intermittent and oscillating drives with parallel or right angle
configuration, rotary & linear part handlers, precision link transfer systems,
and epicycloidal servo reducers.
WIDE RANGING PRODUCTS
The broad product spectrum covers
IP parallel shaft indexers, IT roller
dial indexing tables, TR roller dial
indexing tables, HP roller dial indexing
tables, IG/IGA roller gear indexer, TL
precision link conveyors, MHP/LHP

part handlers, FT-HT open center
ring tables and packages of rotary
indexing tables. Bettinelli has a wide
range of standard products. These are
delivered in 3 weeks. When it comes
to customized products, these are
designed, manufactured and shipped
in 6-8 weeks.
The manufacturing takes place centrally in Italy. The regimen starts with
design & engineering, CNC induction
hardening, CNC milling, grinding, quality check and then assembly, painting
and shipment. In order to ensure quality, all components are machined internally, including the cam hardening
by a proprietary CNC controlled induction hardening equipment. For better
finish, the products are also subjected
to chemical nickel plating, blasting and
painting. The manufacturing process is
constantly controlled to conform to international standards. The company’s
quality systems are ISO-9001-2008 certified.

mous with high quality automation
products and technologies. “Our design and manufacturing systems have
furnished competitive and strategic
advantages to numerous industries in
pharmaceutical, automobile, manufacturing, packaging and a plethora
of other sectors. And for automation
functions, our solutions are invariably
preferred by companies,” says Rupesh
Paparaju, Director, Bettinelli Automation Components, India.
The Indian subsidiary, headquartered in Pune, serves its customers in
India by providing installation, commissioning, and after-sales support.
It also offers technical consultation.
In the pharmaceutical industry cam
driven systems are used in filling, blister pack, tablet making and packaging machines. In automobile industry,
they are used in pallet transfer tables,
assembly machines, painting applications and test rigs, just to mention a
few. In machining industry, they are
used with advantage in deburring, lapping and pressing machines and in
transfer lines. In SPM & robotics, they
find applications in transfer lines, station loading, sequential operations and
so on. Inwelding, these indexers are
inevitable in positioners, synchronous

STRATEGIC ADVANTAGES
Over the years, Bettinelli Group and
CDS Indexers have become synony-

welding, robotic welding and component transfer.
Packaging too is a major application
area. Cam systems are used in box
filling machines, wrapping machines,
cartoning and capping machines.
Indexers are also used in casting,
printing and cosmetics industries.
CLOSER TO THE CUSTOMER
The Indian arm of Bettinelli, based
in
Pune,
Bettinelli
Automation
Components Pvt. Ltd., is highly
customer-centric.
“Our presence
in India means quite something in
fostering a symbiotic relationship with
our customers. It helps us to match our
world-class products with our eminent
customer
support,”
underlines
Paparaju, Director, who has built up a
team to improve Bettinelli’s response
time. “CDS are high-tech products
which lend themselves to enhance the
operational efficiency and productivity
at the customer’s end. We stay close to
the customer to understand his needs
and offer customized solutions within
the shortest possible time to ensure
peak uptime of his equipment and
operations”, he adds.

CONTACT
Bettinelli Automation Components
Website: www.bettinelli.in

- P.K. Balasubbramaniian
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ABA Electricals Pvt. Ltd.

24KV / 36KV / 81.5KV
HIGH VOLTAGE DETECTOR (NCV)
MODEL - 276HD / 230HD / 290HD

A

BA Electricals is synonymous
with Solar Energy and Energy
Conservation. The company
helps the domestic sector as well as the
industry to save energy through the use
of Solar Power which is pollution-free.
ABA solar system makes use of German
technology known for immaculate precision and utmost reliability. It reduces
dependence on grid-power and helps the
user slash utility bills substantially.
ABA Electricals are eminent engineers,
established manufacturers and seasoned
system integrators with a combined experience spanning over a decade. After
ascertaining the customer needs, ABA
custom-designs a system and installs it
at the customer end without any hassle.
The company has cognitive, dedicated
workforce trained overseas who accomplish projects to the entire satisfaction of
the customers.
Besides custom-built systems, ABA’s
portfolio also includes standard products
such as Solar Panels, Hybrid Solar PCUs,
Batteries, Inverters, Solar Water Heaters,
Sunverters, DC Pumps, Solar Lights and
so on.
The company has an extensive dealer
network in Tamil Nadu and Kerala to

market and service ABA products and
stay closer to the customers.
“The secret of a high yield, failsafe solar system is harnessing maximum energy when the sunlight is available”, says
Binu P.B., Director, ABA. “This is possible with accurate calculations, proper
engineering, correct use of equipment
and devices and perfect installation.
Once these aspects are taken care, a solar
system will never fail. It will only add to
your bottom-line for years”, he adds.
The company has an impressive list
of clientele representing a cross-section
of the user industry including domestic, hospitality and government sectors.
ABA has executed a number of turnkey
projects for Megamalai Wildlife Division
of the Govt. of Tamil Nadu and Dairy Development Dept. of Kerala (Milma). It has
the distinction of having built the first
solar house in Kerala. The company has
a glittering list of overseas clients as well.

HOT STICKS UPTO 5 METERS
MODEL - HSR 120 / 120A /
120B / 120C / 121 / 122

POWERTECH REVIEW | MAR - APR 2020

1 PHASE / 3 PHASE
HIGHLY INSULATED
FRP EARTH / DISCHARGE ROD
VOLTAGE RATING - 11 / 33 / 44 /
66 / 132 / 220 / 400KV

11KV / 22KV
PERSONAL SAFETY
H. V. DETECTOR (NCV)
MODEL - 286SVD / 287SVD

5KV / 10KV
HIGH VOLTAGE
INSULATION
RESISTANCE TESTER
MODEL KM 2803IN / KM 2804IN

MULTI-PURPOSE
DIGITAL HIGH VOLTAGE
PHASING METER
MODEL - KM-MPS-50K

CONTACT
ABA Electricals Private Ltd.,
Email: abaelectricalsco@gmail.com

www.powertechreview.com

TRUE RMS DIGITAL
INSULATION MULTIMETER
MODEL - KM 887 /
KM 878 / KM 877

15KV HIGH VOLTAGE
INSULATION
TESTER
MODEL - KM 7015IN

50KVAC
PERSONAL SAFETY
H. V. DETECTOR (NCV)
MODEL - KM 302SVD

UPTO
50KV
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H. V. DETECTOR (NCV)
UPTO 132KV
MODEL - 277HP

TYPE
TESTED

Binu P.B., Director,
ABA Electricals Pvt. Ltd.

The secret of a high yield,
failsafe solar system is
harnessing maximum
energy when the sunlight
is available. This is possible
with accurate calculations,
proper engineering,
correct use of equipment
and devices and perfect
installation. Once these
aspects are taken care,
a solar system will never
fail. It will only add to your
bottom-line for years

50KV / 69KV
275KV HIGH VOLTAGE
PERSONAL SAFETY
PROXIMITY DETECTOR
H. V. DETECTOR (NCV)
MODEL - 275HP
MODEL - 288SVD / 388SVD

5KV DIGITAL INSULATION
RESISTANCE TESTER WITH
PI & DAR MEASUREMENT
MODEL - KM 2805MK-1

E-mail : sales@kusam-meco.co.in

10KV HIGH VOLTAGE
INSULATION
RESISTANCE TESTER
MODEL KM 6213AIN

www.kusamelectrical.com

ABA Electricals
for enduring
solar energy
solutions

Engineers | Manufacturers | System Integrators

5KV (10TW) HIGH VOLTAGE
DIGITAL INSULATION TESTER
WITH PI & DAR MEASUREMENT
& PC INTERFACE
MODEL
- KM 6305IN
DIGITAL INSULATION
RESISTANCE TESTER WITH
MULTIMETER FUNCTIONS
MODEL - KM 370 / KM 379

An ISO 9001:2015 Company

G-17, Bharat Industrial Estate, T. J. Road,
Sewree (W), Mumbai - 400015. India.

Tel. : 022-24156638, 27754546, 24124540, 27750292

TECH INNOVATIONS

TECH INNOVATIONS

Next generation MPD technology enables
fast and easy partial discharge testing

tion time greater than 130 μs, and more
powerful digital PD filtering capabilities – all of which greatly increase the
sensitivity of PD measurements. Additional advanced software-based filtering
techniques have been enhanced, such
as channel gating, 3PARD (3-Phase Amplitude Relation Diagram) and 3FREQ
(3-Center Frequency Relation Diagram),
to allow users to reliably distinguish between harmful PD and external noise to
ensure highly accurate and reliable PD
analysis.
For efficient factory testing on power
transformers, the MPD 800 system simultaneously measures and analyzes
both PD (QIEC) and Radio Influence
Voltage (RIV) according to IEEE, NEMA
and CISPR standards. Powerful PD localization techniques accurately pinpoint the location of PD-related defects
along entire lengths of power cables.
CONVENIENT BATTERY-POWERED OPERATION
The rugged and lightweight (1.2 kg /
26.5 lbs.) MPD 800 PD measurement
device is powered with the portable
re-chargeable battery supplied with the
system for up to 16 hours of continuous PD testing. Multiple batteries can
be connected via daisy-chain for longer
testing periods.

The MPD 800 universal partial discharge measurement and analysis system includes many time-saving features.

MULTI-CHANNEL PD MEASUREMENTS
The MPD 800 measurement device
includes two fiber-optic PD input
channels for either synchronous,
two-channel PD measurements or a
single-channel PD measurement plus a
gating channel to reduce surrounding
interference without the need for an
additional device.
The MPD 800 system can be easily
expanded with up to 20 measurement
devices connected via daisy chain with
fiber optic cables supplied by OMICRON to perform synchronous, multichannel PD testing at several distributed measurement points. The MPD 800
system software provides users with a
convenient overview of the measurement setup with all connected devices
and the PD measurement data for each
measurement channel.
SAFE FIBER OPTIC CONNECTIONS
The use of fiber optic cable connections
enables precise synchronicity of all
connected MPD 800 measurement
devices located in the high-voltage
area to a master control device in a safe
working area. Fiber optic cables reduce
the influence of interference coupling,
minimize ground loops, and ensure user
safety due to the galvanic isolation they
provide.

MPD 800, the next generation of MPD technology from OMICRON, features an
expanded adjustable PD frequency range of up to 35 MHz, a faster 125 MS/s
sampling rate, an increased PD localization time greater than 130 μs, and more
powerful digital PD filtering capabilities – all of which greatly increase the
sensitivity of PD measurements

O

MICRON’s MPD 800 universal
partial discharge (PD) measurement and analysis system
represents the next generation of the
company’s innovative MPD PD testing
technology, which is based on 20 years
of MPD customer experience, feedback
and their expanding list of requirements
for PD testing. Established hardware and
software features have been enhanced
and new functionality has been added to
make the MPD 800 the most complete,
accurate, and flexible solution available

for PD testing in various applications.
STANDARD-COMPLIANT PD TESTING
The MPD 800 system performs IEC and
IEEE standard-compliant PD measurements and analysis for routine and type
testing, factory and site acceptance testing (commissioning), as well as repair
testing and troubleshooting in the field.
With very high measurement accuracy, the MPD 800 system enables users
to reliably detect, localize and assess
the risk of potentially failure-causing

PD activity in the insulation of various
electrical assets and components. These
include power transformers, rotating
electrical machines (motors and generators), power cables, switchgear, and
industrial drives, as well as bushings,
insulators, capacitors and busbars.
HIGH-PERFORMANCE SPECIFICATIONS
The MPD 800 system features an expanded adjustable PD frequency range
of up to 35 MHz, a faster 125 MS/s
sampling rate, an increased PD localiza-

The multi-language MPD software can be easily configured for individualized PD
testing and reporting.

PD MEASUREMENT RECORDING
The MPD 800 system software records
PD data sets in real time as measurements are being performed to be replayed later for analysis and reporting. The recorded PD data includes all
measurement values and relevant system settings, allowing users to apply
various analysis and disturbance reduction functions in post analysis without
having to repeat the measurement. The
recorded PD data sets can also be cut individually and replayed slowly to focus
on relevant PD events and analyze them
in greater detail.
FLEXIBLE, MULTI-LANGUAGE PD ANALYSIS SOFTWARE
The MPD 800 measurement and analysis software is available in multiple languages, including simplified Chinese,
English, German, French, Japanese, Portuguese and Russian. Users can easily
adjust calibration and measurement settings, as well as how data is displayed.
Individualized reports can be created
based on user requirements.
CUSTOMIZABLE USER PROFILES
Users can also define individual test
specifications, including calibration
and measurement settings, based on applicable international standards for specific types of PD tests and test objects,
and save them as profiles for current and
future use. In addition, users can decide
which of the available PD measurement
and analysis software features they need
for a particular PD measurement, hiding
those they do not need at any time for
individualized PD testing and reporting.
These capabilities make PD testing and
analysis much more efficient and easier
for users at all skill levels.

For more information,
www.omicronenergy.com
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Welding Consumables and
Equipment for Power Sector
DIFFERENT TYPES OF POWER PLANTS
A power plant is an industrial facility
used to generate electric power with
the help of one or more generators
which convert different energy sources
into electric power.
There are conventional power plants
and non-conventional power plants.
Conventional Power plants include,
thermal, nuclear and hydroelectric
power plants, while Non-conventional
Power plants include, wind, solar, and
geothermal power plants.
Electricity is a secondary energy
source, which means that electricity is obtained from the conversion of
other primary sources of energy, such
as coal, natural gas, nuclear, solar, or
wind energy.
The energy sources used to make
electricity can be renewable or nonrenewable, but electricity itself is
either renewable or non-renewable.
The power plant is the location in
which the energy conversions take
place.
In general, power plants can
FOLLOWING WELD CONSUMABLES ARE USED FOR CREEP RESISTANT STEELS:
S.No. Alloy Group
1
2
3
4
5
6
7
8

ASME Sec II Part C

E7018-A1, ER70S-A1, EA2, EA3, EA4, Basic
SAW Flux
E8018-B2, E8015-B2, E8016-B2, ER80S-B2, E81
1.25Cr-0.5Mo (P11)
T-1B2, EB2, EB2R, Basic SAW Flux
1Cr-1Mo-V
E9018-G, ER90SG
E9018-B3, E9016-B3, E9015-B3, ER90S-B3, E91
2.25Cr-1Mo (P22)
T-1B3, EB3, EB3R, Basic SAW Flux
2.25Cr-0.5Mo-2W-V- E9015-B23, E9016-B23, E9018-B23, EB23,
Nb-B (T23)
Basic SAW Flux
E9015-B24, E9016-B24, E9018-B24, EB24,
2.25Cr-1Mo-V-Nb (T24)
Basic SAW Flux
E9015-B91, E9016-B91, E9018-B91, ER90S-B9,
9Cr-1Mo-V-Nb (P91)
E91T-1B9, EB91, Basic SAW Flux
9Cr-0.5Mo-1.5W-V, Nb
E9015-B92, E9016-B92, E9018-B92
(P92)
0.5 Mo

By Aniruddha R. Vilekar, Head–Operations & Marketing,
Ador Welding Ltd.
be divided into two categories
-conventional and non-conventional
power plants.
Conventional power plants are
Fossil fuel power plants that generate
electric power by burning fossil fuels
like coal, natural gas or diesel. Nuclear
power plants have a controlled nuclear
reaction that is maintained to generate
electricity. In Hydroelectric power
plants have electricity is produced by
building dams on suitable rivers.
Non-conventional power plants are
Wind power plants where the kinetic
energy of wind is used to create power.
Solar power plants that generate power by collecting solar radiation, Geothermal power plants which use natural heat found at the depths of earth to
generate electricity & Biomass power
plants where natural organic matter is
burnt to produce electricity.
Each power plant technology
has advantages and disadvantages.
For example, nuclear power plants
provide large quantities of reliable
power with low levels of greenhouse
gas emissions. Fossil fuel power plants
deliver on-demand, consistent and
reliable energy when the resources are
available. Hydro, solar and wind power
plants generate renewable electricity,
thereby delivering emissions-free
electricity.
Ador welding since inception in
1951 has contributed immensely
with its products and services to the
power sector with almost all major
establishments in India having used its
welding consumables and equipment.

necessitate the use of creep resistant
steels, such as those based on
chromium/molybdenum/vanadium
alloys. These materials provide
improved oxidation and corrosion
resistance together with high strength
and are widely used in both fossil fuel
and nuclear power plants.
Stainless steels, high-alloy steels,
chrome-moly, 9% chrome creep resistant alloys and general fabrication materials are common in the sector.
The cleaning, liquefaction, storage,
transportation and re-gasification of
natural gas in LNG powered turbine
plants, pose some unique welding
challenges. The extremely cold temperatures encountered in this process
require special welding materials and
welding procedures.
Creep Resistant Materials are used
primarily for Thermal power plants.
Review of creep performance for welding consumables remains a key factor
for selection.
Other alloys can be summarized as follows:
• P92: Similar to P91, but with 0.5 Mo1.7W
• E911: Similar to P91, but with 1%W
• P122:
Like
P92,
but
with
11%Cr+1%Cu
• T23: Similar to P22, but stronger
with~ 2%W
• T24: Similar to T22, but with V +
Ti+B

WELDING CONSUMABLES FOR VARIOUS POWER PLANTS:
1. Thermal Power Plants:
The high pressures and temperatures
used in steam generation circuits

With an in-house creep testing setup
Ador Welding manufactures consumable for all welding processes i.e.:
SMAW, GMAW, GTAW, SAW to meet
these requirements.

Some very popular brands are, Cromoten ( E 8018B2) , Cromoten C ( E
9018B3), Molyten ( E 7018-A1), Cromoten 92 ( for P92) & Cromoten 9M ( E
9018-B91) .
Austenitic Stainless Steel and Nickel
based consumables used in Power
plants:
To weld stainless steel components,
E308L, E308H, E316L consumables
are used. To weld dissimilar metals
involving SS, E309L consumable is
used.
Nickel based consumables like,
ENiCrCoMo-1 and ENiCrMo3 are used
for welding of Alloy 625 & Alloy 617.
For dissimilar welding, ENiCrFe3 &
ERNiCr3 are used.
For welding of LNG power equipment,
ENiCrMo-4 & ENiCrMo-3 are used extensively.
Ador
Welding
manufactures
all
types of consumables for these requirements. Some names are Nicalloy
Mo3(ENiCRMo3),
Tiginox
308H ( ER308H), Nicalloy Mo1(
NiCrCoMo1),etc.
2. Nuclear Power Plants:
Stainless steels are used extensively
in the construction of nuclear power
plants, primarily for their corrosion
resistance. Core and secondary parts
of most reactor types in service today,
including pressurized water reactors,
boiling water reactors, advanced
gas-cooled reactors, and fast breeder
reactors, are built from stainless steel,
as are reprocessing plants and research
reactors. The nuclear decommissioning
and waste storage industry is also a

prime user of high-quality stainless for
different types of transport or storage
canisters and boxes for low to highlevel waste.
Creep resistant steels alloyed
with chromium, molybdenum, and
vanadium, offer improved oxidation
and corrosion resistance. They are
widely used in nuclear power plants.
Ador Welding has the entire range of
chrome Moly alloys (covered above) to
meet these requirements.
ASME Section III details the
requirements
of
Safety
related
components in nuclear power plants.

3. HYDROELECTRIC POWER PLANTS:
For
Hydroelectric
power
plants
fabricate the various 410NiMo water
turbines, the penstock, water controls
and other structural components.
Materials used for various parts of
Turbines:
• Turbine
Parts
Type
ofSteelRunner410NiMo stainless steel
• Labyrinth Seals-410NiMo or 304L
stainless steel
• GuideVane-410NiMo stainless steel
• Guide vane sealing rings-Martensitic
forged 16 Cr-5Ni-0.5Mo stainless
steel
• Guide vane bush housing-Cast steel
Liners for top cover and pivotring304L stainless steel
• Fasteners in water path-Stainless
steel
• Tubes for bearing coolers-Cupronickel
• Checkplates-Martensitic forged16Cr5Ni-0.5Mo stainless steel
ER 410 NiMo type welding consumables
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are used for welding of 410 NiMo
stainless steels.
ER 410NiMo martensitic range includes
MMA/SMAW electrodes, MIG/GMAW
wires, TIG/GTAW rods, and flux cored
wire.
They can be used for welding hydraulic
turbines, valve bodies, pump, and highpressure pipes, where high hardness
levels are not acceptable.
Welding consumable shall provide
improved toughness and improved
cold cracking resistance
Ador Welding has consumables in
FCAW, GMAW, SMAW for all Hydel
power applications like Tenalloy 110
(E11018), Automig FC 410NiMo and

many more to meet all requirements.
4. WIND POWER PLANTS:
To capture the best wind and produce
more electricity, wind towers are
getting taller and offshore wind farms
are becoming more common. This trend
requires towers, and their foundations,
to withstand extreme environmental
and dynamic loading conditions. As a
result, thicker and higher strength steel
plates are being used more frequently
in these types of applications.
For Wind mill tower welding SAW
Flux-wire combination is used along
with GMAW Wire ER70S-6 is used, the
impact requirements of weld metal can
group to -50°C. Basic SAW Flux (Basicity around 2.0) is used to get impact at
-50°C and strength of 500MPa min.

Ador Welding has CE approved
welding consumables like Automelt
EM12K (SAW wires) and Automelt
B22 plus (SAW flux) & Automig 70S6
(ER70S6) for Wind Tower welding applications.
The introduction of High definition
automated and Manual TIP-TIG welding technology by Ador Welding has
brought forth a novel method to weld
Chrome Moly steels especially pipes
by GTAW welding at higher speeds,
with lowest dilution levels and with
much smaller heat-affected zones as
compared to conventional processes.

For more information
www.adorwelding.com

Go to Index
48

POWERTECH REVIEW | MARCH - APRIL 2020

www.powertechreview.com

TECH INNOVATIONS

TECH INNOVATIONS

Experimental cryogenic
energy storage facilities at the
University of Birmingham

Birmingham’s £5 million project to crack
global energy storage challenge
Developed by University of Birmingham academics, liquid air energy storage
project could play a part in helping to crack the global challenge faced by
electricity providers of balancing power supply and demand

L

ed by energy experts at the
University of Birmingham,
MANIFEST
(Multi-Scale
Analysis for Facilities for
Energy Storage) is a £5 million project that taps into Birmingham’s longstanding expertise in cryogenic and
thermal energy storage.
The programme investigates how

we can further improve energy storage
technologies through integration and
explore potential application scenarios
with an aim to accelerate the deployment of the storage technologies.
MANIFEST addresses a number of
research questions about how materials are better used in energy storage
devices, how storage technologies can

technologies and their integration and
optimization.
Professor Yulong Ding, from the
University of Birmingham and one
of the originators of liquid air energy
storage, is leading on multiscale
modelling of energy storage systems in
MANIFEST.
Professor Ding commented: “Modelling energy storage systems is extremely complex and challenging,
the MANIFEST programme provided
cross-university and cross-discipline
collaborations for addressing the chal-

be better integrated and how integrated
energy storage devices can be best optimized in the energy system.
The project, led by Dr Jonathan Radcliffe, brings together Birmingham’s
expertise in liquid air and thermal energy storage with scientists from across
the country working on thermo-mechanical and electrochemical storage

lenge. Equally important and also of
our particular interest is experimental validation of multiscale modelling
through this research programme.
“Technologies such as liquid air and
thermal energy storage have a great
potential to help crack the energy conundrum: how can variable generation from renewables meet the needs
of energy users. We have one of the
world’s first experimental cryogenic
energy storage facilities on campus
and also achieved success with the
first commercially available shipping
container constructed from cold storage materials that can be charged with
cold energy.”
Additionally, the University of Birmingham is leading on establishing
UKESTO (UK Energy Storage Observatory) as part of the MANIFEST project
– creating a national ‘observatory’ for
energy storage that will give scientists
online access to data from experimental facilities at the partner universities
within the consortium.
MANIFEST and UKESTO lead Dr.
Jonathan Radcliffe, Reader in Energy
Systems and Innovation, commented:
“MANIFEST is allowing the detailed
study of a range of energy storage technologies and their potential impact
across the energy system. There is a
focus on batteries now, but that is just
part of what will be required to integrate renewables at the scale needed to
be on track for net-zero. And whilst
there is a growing number of energy
storage demonstrator sites in the UK
and globally, there is little data available on their operations.
“UKESTO will connect energy storage pilot plants on university campuses to create a network of national
facilities that establish the UK as an
innovation hub - allowing systematic
study of energy storage technologies
to an extent that is not possible with
industrial demonstrators.”
The observatory makes use of the
UK Energy Research Centre’s Energy
Data Centre, a well-established national data repository.

Professor Ding and Professor Toby
Peters, Professor of Cold Economy
at the University of Birmingham, are
widely recognized as the ‘founding
fathers’ of liquid air energy storage,
having identified both the need for
large-scale energy, long duration storage back in 2004 and the potential to
integrate mature components from existing industries in a new system able
to scale to hundreds of MWs.
Working together Professor Ding
led the team which invented and
proved the idea of cold recycle, key
to achieving high-levels of efficiency
and Professor Peters mainstreamed
the concept of liquid air as an energy
storage solution vector for both
electricity grids and clean cold and
power.
Air’s main component gases liquefy
at ~-196°C and the result occupies a
700th of the volume of those gases at
room temperature. When liquid air is
warmed and allowed to expand, its
forceful expansion can spin turbines
- operating generators and recovering
part of the electricity used for liquefication.
“We’re hugely excited at the opportunity to build on the vast experience in cryogenic energy storage at the
University of Birmingham and help to
unlock the potential of liquid air and
other energy storage technologies,”
commented Professor Peters.
“Liquid air energy storage is a
unique solution to provide low-cost,
large-scale long duration energy storage with no geographical constraints.
It also can harness waste heat or waste
cold in the system to further increase
the overall efficiency. With the demand now for large-scale, long duration energy storage, liquid air can
emerge as the serious competitor to
lithium-ion in grid-scale-storage.”

For more information
www.birmingham.ac.uk
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Focus on specialist coatings

METHODOLOGY
Industrial gas turbine coatings require
an array of application methods that involve specific processes and equipment.
High velocity oxygen fuel (HVOF), plasma, arc wire, combustion, air spray and
chemical vapor deposition (CVD) are all
used in the refurbishment of gas turbine
components.
Different coatings have slightly varied
bonding properties with different substrates, so it is essential to understand
the conditions required to achieve a
perfect bond. A coatings bond is one of
the most critical aspects of its success
in service. As such, it should be in focus during all processes associated with
coating. Furthermore, the remaining
range of properties of the finished coating must be sufficient for the application
– the hardness value is an indicator of
the proper application of wear coatings
while the surface roughness will have
a major impact on flow efficiency. By
inspecting the microstructure and mechanical properties of the coating it is
possible to verify that it was applied to
required specifications and that it will
provide all of the expected benefits in
operation. In every refurbishment project, establishing the process foundation
is essential to the long-term success and
durability of the coating. This involves
detailing the equipment and parameters
as well as the properties required for
the coating, such as its tensile strength,
microstructure characteristics, hardness
and surface roughness values. Together
with a revision-controlled shop process
scope, this information forms the basis
of a high-quality application. Qualifying
and freezing all influencing parameters

Knowledge is the key to sourcing the most effective replacement coatings. Learn
the features and processes used when applying high-quality coatings and why
attention to detail is essential for optimum performance

I

ndustrial gas turbines rely on specialized coatings to deliver continued performance and reliability.
Renewing these protection systems
is an important part of the routine maintenance schedule and the quality of the
new coatings is dependent on attention
to detail and the expertise of the refurbishment team. With a high level understanding of the processes, it is possible
for operators to assess this expertise and
select the most suitable suppliers.
Garret Haegelin, HICoat Division Superintendent at Sulzer, looks at the features and processes used when applying
high-quality coatings and how attention
to detail is essential for optimum performance.
Many gas turbines are used to support
national power grids, generating electricity especially at times of peak demand. As such, their continued reliability offers that reassurance that when we
flick the switch, the lights will come on.

Extensive preparation is required to ensure specialized coatings bond properly with
substrate materials
Components in an industrial gas turbine are subjected to high temperatures
that can cause oxidation, corrosion, and
even fatigue within their microstruc-

Gas turbine components would quickly overheat without specialized coatings

ture. These degradation mechanisms
can be a limiting factor in not only the
operating interval of the gas turbine, but
also the overall life of the component.
Specialized coatings have been developed to protect these components and
extend their operational life as well as
improve the overall performance of
the gas turbine. The process of replacing these protection systems requires
expert knowledge and state-of-the-art
equipment to ensure that the new coating performs equal to, if not better, than
the original. An attention to detail down
to microscopic levels is required in a
continuous and rigorous quality control strategy. However, finding the most
appropriate coatings supplier requires
the turbine operator to have a certain
amount of knowledge about the process.
By asking a number of insightful questions, it is possible to determine what
level of expertise and quality controls
are at the disposal of the potential vendor.

Robotic equipment delivers a more
uniform application

Abradable coatings improve the
efficiency of turbine blades
of the process for each layer and each
component helps ensure the quality and
consistency that is provided by the vendor.
PREPARATION
In many cases, coatings are applied as
one of the final stages of a larger repair
project. It is therefore important to first
make sure all prerequisite steps have
been taken to ensure the substrate is
properly prepared for application. The
criticality of preparation for coating is
magnified when the repair and coating
suppliers are not integrated. Without a
mutual understanding of the importance
of surface preparation, repair projects
can be protracted and offer less than optimum results.
A sound substrate is essential for optimum performance of the protection
systems. Therefore, the component repair process is critical to the quality of
the coating. Once the coating is applied,
minimal process can be done without
removing or damaging the coating.
PRE-COATING CHECKS
Most of the superalloys that are used in
gas turbine components develop oxidation and corrosion while in operation.
It is essential that any of these contaminants are removed completely, including remnants of the previous coating.
The presence of any intermediate layer
between the substrate and the new coating will likely cause issues with the
bond between the two.
However, care should be taken when
grit blasting or blending, to minimize

any removal of the original substrate.
To identify any remaining areas of oxidation or residual coating, components
are heat tinted. If contaminants remain,
the process repeats until suitable results are achieved.
Once any intermediate layers are
removed, further processes may be required. In some cases, the component’s
microstructure needs to be prepared in
terms of any applicable heat treatments.
These processes should be performed
prior to application to ensure the coating is not subjected to anything outside
of its previously qualified specifications. Similarly, the component may
need to be dimensionally altered prior
to coating. The thickness of the newly
overlaid coating will affect the final dimensions of the component, so in many
situations it will be necessary to remove
some base material or adjust geometric
profiles to accept the additional thickness.
Final pre-coat quality control checks
should be completed, including dimensions, flow checks and inspections for
defects, using penetrant if necessary.
Coatings will only bond properly if
there are no gaps or cracks in the substrate; any such flaws will cause rapid
deterioration of a new coating.
APPLICATION PROCESS
Having removed any debris, determined
the part is crack free, dimensionally
ready to accept the coating and all other
repairs completed, the component is
nearly ready for the coating application.
Up to this point, the part likely came
into contact with various contaminants,
such as oil, machining fluid and nondestructive evaluation (NDE) penetrant
fluid. These contaminants are removed
via chemical or thermal means in the
“degrease” process. From this point, extreme care is taken to ensure contaminants are not re-introduced to the substrate that would jeopardize the bonding
of the coating.
The next step is to prepare the surface
to accept the new protection system using grit profiling. This process roughens the target surface of the component,
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creating an “anchor-tooth pattern” for
the coating to mechanically bond to.
This profile is attributed to the type
and size of blast material used in this
process, which will depend on both
the substrate and the coating to be applied. However, in all cases care should
be taken to use virgin grit as opposed to
re-used grit to prevent contamination,
which can result in a poor-quality bond
or even diffusion of contaminants into
the base material.
At this point the equipment involved
starts to become more complicated and
for good reason. The application of both
base and top coats requires considerable accuracy and precision to ensure
the right amount of coating is applied
to the correct areas and with the specified characteristics. Industrial robot
arms, controlled by positioning software, work in conjunction with custom
holding fixtures to give a consistent application.
OPTIMIZING QUALITY
Robotic application can, if done properly, provide a leap forward in quality
control and consistency when compared
to manual processes. It is important to
have a thorough understanding of the
fundamentals of coating application
prior to program development. Without these fundamentals, robotic programming may result in a false sense of
quality. Once applied, the base coat in
some cases requires heat treatment – the
temperature, duration and type of fur-

Turbine liner sections benefit from
thermal barrier coatings

cooling air to flow below its specified
rate. During these post-coating processes and any further handling of coated
components, it is important to ensure
that the coating remains protected and
in pristine condition until the component is reinstalled. This is particularly
important for brittle TBCs.

Flow checks ensure cooling passages
remain operational after coatings have
been applied
nace will depend on the coating and the
substrate material. Once again, accuracy
in all aspects of this process are crucial
in achieving a successful outcome. Following any heat treatment process, it
is essential that a NDE is completed to
ensure that no voids opened during the
heat treatment process. This will typically be a penetrant inspection using
red dye or even fluorescent dye to detect
even the slightest defect. Final dimensions
When applicable, a top coat, typically a thermal barrier coating (TBC), is
applied in a similar quality-controlled
manner as the bond coat. After this application is complete, it is important
to carefully remove any overspray and
polish the coating so that it meets the
specified surface roughness. The final
quality inspection should identify any
areas that may need minor repairs and
confirm that all the required specifications have been met.
Following the coating inspection, test
fitting or dimensional checks should
be performed to ensure that the coating has not pushed the dimensions of
the component out of specification. If a
third party is being used, they should
be involved with this process. For
components with cooling channels,
any change in flow rate can lead to decreased turbine efficiency, overheating
of components, and even failure.
Therefore, it is critical that flow
checks are performed once more to ensure coating, grit or any other foreign
matter has not caused the component’s

IMPROVING PERFORMANCE
The performance of an industrial gas
turbine is dependent on specialized protection systems, such as TBCs, without
which the base materials would quickly
overheat and fail; efficiency is maintained by abradable coatings between
the blade tip and shroud; hardface coatings reduce wear mechanisms on the
substrate; anti-corrosion protection improves durability and prolongs the service life of the machine.
In each case, a specialized coating
enhances the performance of a component, but each one is different and the
processes to apply them vary as well.
Only through years of experience and
expertise in the metallurgical properties, the application technology and
quality control procedures, can a reliable and durable protective system be
realized.
FINDING THE BEST SERVICE
With such a complex procedure that demands precision and attention to detail
throughout, the application of specialized coatings requires a considerable
amount of expertise and experience to
achieve the best results. This also needs
to be coupled with rigorous quality control systems and a very close partnership
with the component repair engineers
upstream of the process. Working with
an experienced service provider, such as
Sulzer, can offer peace of mind when it
comes to refurbishing gas turbines. By
continuously striving to improve procedures to perfect repair processes, Sulzer
aims to maximize productivity and keep
operating costs to a minimum.

For more information
www.sulzer.com
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igus initiates first recycling program
worldwide for energy chains
Users can now send their plastic chains to igus for recycling – completely
irrespective of the manufacturer

W

hat happens when a
plastic energy chain
reaches its maximum
service life? Usually, it
is simply disposed of and incinerated
with other plastic waste. With its “igus
green chainge recycling program”, the
motion plastics specialist igus is now
doing something completely new: users
can send their plastic chains to igus for
recycling – completely irrespective of
the manufacturer. They can eliminate
disposal costs and also receive a
voucher for making purchases from
igus. Customers and the environment
both profit from this.
Only around 16% of the plastic waste
produced in Germany is reused for new
products, according to the Plastikatlas
2019. Even though a long-lasting plastic
energy chain is not comparable with
daily throwaway products such as
plastic packaging, the question of how

Safe and fast
DC Charging
with insulation
monitoring
DOLD has developed an
intelligent solution for
insulation monitoring
especially for DC charging
stations

T

he number of electric vehicles
is
constantly
increasing
and will grow even faster
in the future. This will also
help to expand the charging station
infrastructure, as DC charging stations
are the first choice when electric
vehicles need to be charged in the
shortest possible time. Electrical
safety must be ensured during the
charging process. For this purpose, an
unearthed DC power supply system (IT
system) with insulation monitoring by
an insulation monitoring device (IMD)
is installed. The user must never be
exposed to high voltages (up to 1000
V) at any time. DOLD has developed

an intelligent solution for insulation
monitoring especially for DC charging
stations.
The insulation monitor RN 5897/020
of the VARIMETER IMD family is used
especially for DC charging stations
according to the IEC/EN 61851-23
standard and monitors the charging
process from the charging station into
the vehicle. The device is characterised
by the short response delay of ≤ 1s,
a nominal voltage up to DC 1000 V
with an additional coupling device
and the detection of asymmetrical as
well as symmetrical insulation faults.
The integrated voltage measurement
ensures reliable determination of the

cases, the plastics are then incinerated.
igus is now offering an environmentally
friendly alternative in the form of the
“igus green chainge recycling program”.

How plastic granulate is produced from
old chains: 1. Clean the chains 2. Weigh
them 3. Record quantity and contact us
4. Dispatch the chains to us (Source:
igus GmbH)
to dispose it off still arises at the end of
its service life. Normally, the chain is
disposed of together with other plastic
waste. Recycling rarely occurs as the
cost of separating the different materials
in a product and recycling them to make
usable granulate (grinding) is too high.
In most factories, the usual procedure
is therefore to remove energy chains
from their machines and throw them
into industrial waste skips. In most

insulation resistance in the IT system.
The insulation monitor also has a selftest. This takes place automatically
after power- on and after every full
operating hour.
In addition to monitoring DC
charging stations, the insulation
monitor RN 5897/020 can also be used
to monitor unearthed AC, DC, AC/DC
system, UPS systems, networks with
frequency converters or DC drives,
battery networks and mobile power
generators.

“igus takes on this responsibility and, with its igus chainge recycling program,
is aiming to make a contribution towards a reduction of plastic waste and an
improvement of the recycling process.” says Frank Blase, CEO of igus GmbH.
(Source: igus GmbH)

For more information
Web:www.dold.com

RECYCLING MADE EASY
The aim of the program is to recycle the
plastic from energy chains and reuse it
for new products. To this end, users can
send their old out-of-use plastic energy
chains to igus after cleaning them –
completely irrespective of the chain’s
actual manufacturer. The plastics are then
sorted, cleaned, shredded and packed.
After this, they can be reused by igus
or other companies for the production
of high-quality technical products. In
return, the customer receives a voucher
amounting to 0.78 euros per kilogram.
“igus takes on this responsibility and,
with its igus chainge recycling program,
is aiming to make a contribution towards
a reduction of plastic waste and an
improvement of the recycling process”,
says Frank Blase, CEO of igus GmbH,
adding: “This is not something new for
us. As the world’s biggest manufacturer
of plastic energy chains, we already
recycle 99 per cent of the plastic waste
occurring in production in order to
reuse it as re-granulate. The chainge
program is now the next important step
in the direction of sustainable business
operations.”
The igus green chainge recycling
program will be rolled out worldwide.
First, igus is starting the program
in Germany and it will soon be
implemented locally in many other
markets such as China, the USA, Japan,
Taiwan and Korea.
For more information
Web: www.igus.in
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PRODUCTS

BUSINESS AVENUES

ABA Sunverter Batteries
ABA Tubular Sunverter Batteries are specially designed for
stationary backup and power storage applications.
The Battery plate grids are made from selenium lead alloy
which ensures corrosion resistance and hence longer life.
Positive plates of tubular construction ensure high energy
storage capacity, durability and reliability. Microporous
ceramic vent plugs allows gas escape and retention of
electrolyte inside, thus reducing top-up frequency.
Some of the unique features of ABA Sunverter Batteries
include: Highly corrosion resistant low antimony selenium
lead alloy for grids, Heat sealed with polypropylene
containers, Through partition intercell welding for ruggedness
and low internal resistance, PE bag separators for prevention
of active material shedding, Microporous Ceramic Float Vent
Plug with electrolyte level indication, Low topping up once
in 4 to 5 months, and Extra-long life – 5 to 7 years.
ABA Sunverter Batteries are ideal for applications in home
inverters, UPS systems, solar and wind power applications,
emergency lighting, alarm back-up systems, telecom
and mobile base stations, railway lighting, and medical
equipment.
ABA Electricals is synonymous with Solar Energy and
Energy Saving. ABA Electricals are eminent engineers,
established manufacturers and seasoned system integrators.

Besides custom-built systems, the company provides Solar
Panels, Batteries and Inverters off the shelf. ABA also custombuilds both off-grid and on-grid solar power plants.
For further details please contact:
ABA Electricals Pvt. Ltd.
12/17, Kovai Garden, Kovaipudur,
Coimbatore 641 042, Tamil Nadu
Phone: 085920 34476
Emil: abaelectricalsco@gmail.com

POWER

RENEWABLE ENERGY

ELECTRIC VEHICLES

West Bengal

Andhra Pradesh

Uttar Pradesh

West Bengal Power Development
Corporation (WBP- DCL)
Indranil Dutta, Director (Projects),
Plot No 3C, Block LA, Bidyut
Unnayan Bhaban, Bidhan Nagar,
Kolkata-700064. T:033-23393200,
E: wbpdcl@wbpdcl.co.in

Solar Energy Corporation of India
(SECI)
1st Floor, D-3, A Wing, Prius Platinum
Building District Centre, Saket, New
Delhi - 110017.
T: 011-71989200,
E: corporate@seci.co.in

Bharat Heavy Electricals Limited
(BHEL)
Rohit I Singh, DGM (Corp Comm),
BHEL House, Siri Fort, New Delhi110049, Delhi.
T: 011- 66337000, F: 26493021,
M: 9910997301
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RENEWABLE ENERGY

Chhattisgarh

Gujarat

Andhra Pradesh

Central Electronics Ltd (CEL)
Indu Mehta, Manager (PPC), 4,
Industrial Area, Sahibabad-201010,
Uttar Pradesh.
T: 0120-2895126, 2895155,
E: indu@celindia.co.in,

Transformers & Rectifiers (India) Ltd.
Survey No. 427 P/3-4, & 431 P/12, Sarkhej-Bavla Highway, Village:
Moraiya, Taluka: Sanand, Dist.
Ahmedabad–382213, Gujarat
T: 02717 661706
E: rasna@transformerindia.com

Central Electronics Ltd (CEL)
Indu Mehta, Manager (PPC), 4,
Industrial Area, Sahibabad-201010,
Uttar Pradesh.
T: 0120-2895126, 2895155,
E: indu@celindia.co.in
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Gujarat

Uttar Pradesh

West Bengal

Khargone Madhya Pradesh
Sanjeev Kishore, Regional Executive
Director (Eastern Region II), NTPC
Bhawan, Scope Complex, 7, Institutional Area, Lodi Road, New Delhi110003. Delhi.
T: 011-24387195, 24368283, 24360100,
M: 9650990565,
E: deepna.mehta@gmail.com

NTPC Ltd
Sanjeev Kishore, Regional Execu- tive
Director (Eastern Region II), Deepna
Mehta, DGM-Corp Comm, NTPC Bhawan, Scope Complex, 7, Institutional
Area, Lodi Road, New Delhi- 110003.
Delhi.
T:011-24387195, M: 9650990565,
E: deepna.mehta@gmail.com

Skipper Ltd.
Kalyan
Saha,
Senior
Manager
– Brand & Corporate Communications, 3A, Loudon Street, Kolkata700017, West Bengal.
T: 033- 22895731 / 32,
M : 9830697779,
E: kalyan.saha@skipperlimited.com,

RENEWABLE ENERGY
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Karnataka

Pune Maharashtra

Kerala

Fortum India Pvt. Ltd.
Fortum India Pvt. Ltd., The Oberoi
Centre, Building No. 11, Level 6,
DLF Cyber City, Phase 2 Gurgaon,
Haryana-122002
T: 0124 4418800,
E: sanjay.aggarwal@fortum.com

Indian Institute of Science Education
and Research
Nilesh Kulkarni, Executive Engineer,
Dr. Homi Bhabha Road, Ward No. 8,
NCL Colony, Pashan, Pune-411008,
Maharashtra. T: 020-25908177,
20251566, registrar@iiserpune.

Kerala State Electricity Board Limited (KSEB)
“Siji Jose, Chief Engineer (Gen and
PED), Generatlon Wng, Moolamattom, Idukki- 688589, Kerala.
T: 04862-2252249, M: 944600820,
E: cegenkseb@gmail.com
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