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Wind power: Its important 
to absorb into the grid
Hello and welcome once again to Electrical 
India. Energy is the lifeline of any economy 
in the world and electricity is certainly one of 
the most crucial and critical of all 
infrastructures for any growing nation. And 
for a developed economy, power is all the 
more crucial because the nation needs to 
sustain that growth and the lifestyle.
Unlike many other nations, the power sector 
of our country is one of the most diversified 
and widely spread out into different sources 
of energy - from coal to wind, solar and 
nuclear. And with the prime minister’s pet 
“Make in India” project taking shape, 

electricity generation is going to be one of the most crucial infra projects. For the simple 
reason, you cannot expect investors and big corporate houses to invest money in India 
unless there is non-stop electricity 24 hours a day, 365 days a year. 
The world is staring today at a serious environment crisis. Should we then get deeper into 
this trap by going for more coal-based power? Can we not learn from the so-called 
mistakes of the super powers and more so from our next door neighbour China, who 
went in for rampant thermal power plants, thereby creating a devastating environment 
problem there? What the western powers did was when there was not enough 
technology. Coal was the main source of power in the fifties through eighties. What 
China did was a serious environmental catastrophe because they generated more 
electricity, mainly from coal, in just about a decade as compared to the nearly six to 
seven decades that the United States took to generate the same energy.
The Modi-government has an ambitious plan of generating almost 40% of our electricity 
through renewable by 2030 - that is close to 125,000 MW, a commitment made by the 
country at UN Climate change meet in Paris in 2015. We are now reaching the mid-way 
mark as of current generating capacity. By 2030, we would need to generate close to 
150,000 MW through clean energy. The dynamic power minister, Mr Piyush Goyal is 
though very optimistic. He is a man who is open to new ideas and thinking. He recently 
announced that India is ready to experiment with offshore wind power projects as well 
- and why not, with a coast line of nearly 7,500 kms. China is planning to eclipse the 
world offshore power capacity by 2020 with nearly 30GW. 
But let us not repeat the mistakes what China made. You need to have a proper electricity 
absorbing mechanism by the grid from the power generated through renewable. China, 
which is the world’s largest clean energy investor is facing this issue with its record 
installations of solar and wind power. The mis-match in the ability to deliver renewable 
generated at far off places to places where it is required has led to many renewable 
companies in trouble. We certainly would not like to repeat that mistake in our country. 
Hope you enjoy reading this issue as much as we have in bringing this to you.

Do send in your comments at miyer@charypublications.in

Publisher & Editor-In-Chief

PUBLISHER’S LETTER
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NEWS National News >>

Grameen Vidyutikaran (GARV) App has been 

upgraded for monitoring the villages and 

households electrification in the country. 

This was stated by Piyush Goyal, Minister of State (IC) 

for Power, Coal & New and Renewable Energy and 

Mines in a written reply to a question in the Lok 

Sabha. GARV-II includes monitoring of electrification 

of habitations as well as households. It also provides 

an interactive platform for feedback and would help 

in expediting electrification works.

Regarding Rural Electrification Programme the Minister stated that 

Government of India has launched Deendayal Upadhyaya Gram Jyoti Yojana 

(DDUGJY) with total investment of Rs.43,033 

crore in the country in December, 2014 with the 

objectives of, inter-alia, (i) Village Electrification; 

(ii) Providing access to households; (iii) Feeder 

Separation; (iv) Strengthening of sub-

transmission and distribution network and (v) 

Metering.

Under DDUGJY, projects of an amount of 

Rs.42, 553.17 crore have been sanctioned for rural 

electrification works which include village 

electrification, access to households, feeder separation, metering and 

system strengthening, the Minister added. 

GARV App upgraded for Monitoring Villages and Households Electrification

As per Central Electricity Authority, 

the designated Authority of 

Government of India for Cross 

Border Trade of Electricity, first time India 

has turned around from a net importer of 

electricity to Net Exporter of electricity. 

During the current year 2016-17 (April to 

February 2017), India has exported around 

5,798 Million Units to Nepal, Bangladesh 

and Myanmar which is 213 Million units 

more than the import of around 5,585 

Million units from Bhutan. Export to Nepal 

and Bangladesh increased 2.5 and 2.8 times 

respectively in last three years.

Ever since the cross border trade of electricity started in mid-Eighties, 

India has been importing power from Bhutan and marginally exporting to 

Nepal in radial mode at 33 kV and 132 kV from Bihar and Uttar Pradesh. On an 

average Bhutan has been supplying around 5,000- 5500 Million units to India.

India had also been exporting around 190 MW power to Nepal over 12 

cross border interconnections at 11kV, 33kV and 132 kV level. The export of 

power to Nepal further increased by around 

145 MW with commissioning of 

Muzaffarpur (India) – Dhalkhebar(Nepal) 

400kV line (being operated at 132 kV) in 

2016.

Export of power to Bangladesh from 

India got further boost with commissioning 

of 1st cross border Interconnection between 

Baharampur in India and Bheramara in 

Bangladesh at 400kV in September 2013. It 

was further augmented by commissioning 

of 2nd cross border Interconnection 

between Surjyamaninagar (Tripura) in 

India and South Comilla in Bangladesh. At present around 600 MW power is 

being exported to Bangladesh.

Export of power to Nepal is expected to increase by around 145 MW 

shortly over 132 kV Katiya (Bihar) – Kusaha (Nepal) and 132 kV Raxaul 

(Bihar) – Parwanipur (Nepal). 

A few more cross border links with neighbouring countries are in pipe 

line which would further increase export of Power. 

India becomes net exporter of electricity for the first time

The Union Cabinet chaired by the Prime Minister Narendra Modi has 

approved the proposal of the Ministry of Power for Signing of 

‘Memorandum of Understanding (MoU) for Establishment of the 

Bay of Bengal Initiative for Multi-Sectoral Technical and Economic 

Cooperation (BIMSTEC) Grid Interconnection’. It will be signed among 

member states of BIMSTEC at the upcoming 3rd BIMSTEC Energy Minister’s 

Meeting to be held in Nepal shortly. The BIMSTEC is an international 

organisation involving a group of countries in South Asia and South East 

Asia viz. Bangladesh, India, Myanmar, Sri Lanka, Thailand, Bhutan and 

Nepal.

This MoU will provide a broad framework for the parties to cooperate 

towards the implementation of grid interconnections for the trade in 

electricity with a view to promoting rational and optimal power transmission 

in the BIMSTEC region. This MoU will facilitate:

(i) the optimisation of using the energy resources in the region for mutual 

benefits on non-discriminatory basis subject to laws, rules and 

regulations of the respective Parties; 

(ii) the promotion of efficient, economic, and secure operation of power 

system needed through the development of regional electricity 

networks; 

(iii) the necessity of optimisation of capital investment for generation 

capacity addition across the region; and 

(iv) power exchange through cross border interconnections. 

Cabinet approves the signing and ratification of MoU for an establishment
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NEWS National News >>

Union Minister of State (IC) for Power, Coal, New & Renewable Energy 

and Mines, Piyush Goyal, presided over the signing of Power 

Purchase Agreements (PPA) between Delhi Metro Railways 

Corporation (DMRC) & Madhya Pradesh Power Management Company 

(MPPMC) with Rewa Ultra Mega Solar Limited, the implementing agency 

for the ‘world’s largest single site solar power project’, the Rewa Ultra Mega 

Solar Power Project (UMSPP, 750MW) in Bhopal. 

Other dignitaries present on the occasion were Union Minister for Urban 

Development, Housing & Urban Poverty Alleviation and Information & 

Broadcasting, M. Venkaiah Naidu and Shivraj Singh Chouhan, Chief Minister 

of Madhya Pradesh.

Naidu said that Madhya Pradesh is a special state having huge resource 

base that is being harnessed under Chouhan’s leadership. Taking a huge step 

towards realising Prime Minister Narendra Modi’s vision of 24x7 Affordable, 

Quality Power for All, Madhya Pradesh has successfully brought down the 

rate of solar power to Rs. 3.30/ unit, which is a huge revolution in its own 

right, Naidu noted. 

Goyal also mentioned that with Prime Minister Narendra Modi’s 

leadership and cooperation of all Chief Ministers of various States, in the last 

3 years, renewable energy has seen a growth of over 370 %. As compared to 

2,600 MW of installed solar power capacity in 2014, today in India there is a 

total of 12,200 MW of installed solar power capacity and the country would 

achieve the 20,000MW solar power capacity target 5 years ahead of 

schedule by the end of 2017, the Minister noted. 

Power Purchase Agreement for Rewa Ultra Mega Solar Power Project signed

The Government of India and the State of Mizoram signed a 

Memorandum of Understanding (MOU) under the scheme Ujwal 

DISCOM Assurance Yojana (UDAY) recently for operational 

improvement of the State’s Power Distribution Department. With the 

signing of MoU by Mizoram, the total States/ Union territories covered under 

UDAY will be 27. Mizoram would derive  an overall net benefit of 

approximately Rs.198 crores  by opting to participate in UDAY, by way of 

cheaper funds, reduction in AT&C and transmission losses, interventions in 

energy efficiency, etc. during the period of turnaround.

The MoU paves way for improving operational efficiency of the Power 

Distribution department of the State. Through compulsory Distribution 

Transformer metering, consumer indexing & GIS mapping of losses, 

upgrade/change transformers, meters etc., smart metering of high-end 

consumers, feeder audit etc. AT&C losses and transmission losses would be 

brought down, besides eliminating the gap between cost of supply of power 

and realisation. The reduction in AT&C losses and transmission losses to 15% 

and 2.50% respectively is likely to bring additional revenue of around Rs.166 

crores during the period of turnaround. 

Mizoram becomes 27th State to join UDAY

The Government has taken several measures to improve the efficiency 

of coal based thermal power plants and improve the air quality  in 

the vicinity of coal based thermal power plants. Piyush Goyal, 

Minister of State (IC) for Power, Coal & New and Renewable Energy and 

Mines stated this in a written reply to a question in the Lok Sabha. The steps 

are as follows:

i) Supercritical technology has already been adopted for thermal power 

generation. The design efficiency of Supercritical units is about 5% 

higher than typical 500 MW subcritical units and these (supercritical) 

units are likely to have correspondingly lower fuel consumption and 

CO
2
 emissions in ambient air. A capacity addition of 39,710 MW based 

on supercritical technology has already been achieved and 48,060 MW 

of supercritical is in the pipeline.

ii) All Ultra Mega Power Projects (UMPPs) are required to use supercritical 

technology.

iii) Coal based capacity addition during 13th Plan shall be through super-

critical units.

iv) Indigenous research is being pursued for development of Advanced 

Ultra Supercritical Technology (A-USC) with targeted efficiency 

improvement of about 10% over supercritical unit. Indira Gandhi Centre 

for Atomic Research (IGCAR), NTPC and BHEL have signed an MoU in 

August 2010 for development of 800 MW A-USC indigenous 

demonstration plant with main steam pressure of 310 kg/cm2  and 

temperature of 710/ 720 deg C.    

v) A capacity of about 7751.94 MW of old and inefficient unit has already 

been retired till date.

vi) To facilitate State Utilities/IPPs to replace old inefficient coal based 

thermal units with supercritical units, Ministry of Coal, Government of 

India has formulated a policy of automatic transfer of LOA/Coal linkage 

(granted to old plants) to new (proposed) super-critical units.

vii) Perform Achieve and Trade (PAT) Scheme under National Mission on 

Enhanced Energy Efficiency is under implementation by BEE (Bureau of 

Energy Efficiency). In PAT cycle–II, individual target for improving 

efficiency has been assigned to 154 thermal power stations.

viii) High efficiency Electrostatics Preceptor (ESP) are installed to capture 

Particulate Matters (Fly ash) from Flue gases.

ix) Low NO
X
 burners are installed for reducing NO

X
 emission from flue gases.

x) SO
2
  emission control is achieved through dispersion of flue gases 

through tall stacks (275 metres) to reduce the concentration of polluting 

gases at ground level. 

Government takes measures to improve the efficiency of coal based 
Thermal Power Plants
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NEWS Company News >>

Azure Power, a well known solar power producer in 

India, commissioned 7 MWs of solar plant capacity 

in the state of Maharashtra and is the first private 

solar power project to be set up at defence establishments 

under Ministry of Defence, Government of India. The project 

was done in collaboration with Solar Energy Corporation of 

India (SECI) which is the designated nodal agency for 

implementation for Ministry of Defence and Para Military 

Forces. Azure Power won this project under the National 

Solar Mission. The power generated is sold to Ministry of 

Defence establishments under a 25-year power purchase agreement at a 

blended tariff of INR 5.36 (~US 8 cents) per kWh. In addition, SECI will 

provide viability gap funding of INR 1.73 million for this project.

Inderpreet Wadhwa, Founder and Chief Executive Officer, 

Azure Power, said, “We are pleased to be the first private 

company to supply solar power to the Defence Ministry in the 

country. This project demonstrates the value of solar as an 

innovative and affordable resource at the point of consumption 

by eliminating transmission costs. “

Azure Power has led the Indian solar industry with many 

firsts and innovative applications of solar power. Azure set up 

India’s first private utility scale solar PV power plant in 2009, 

followed by India’s first MW scale distributed rooftop solar 

power project in Gandhinagar, Gujarat, in 2013 and became the first solar 

power producer in the country to supply affordable solar power to border 

outposts in Rajasthan under the National Solar Mission. 

Azure Power(s) defence establishments in Maharashtra

NALCO dedicated 100.80 MW of Wind Power 

Plants to the Nation. Jual Oram, Minister for 

Tribal Affairs and Piyush Goyal, Minister of 

State (IC) for Power, Coal, New & Renewable Energy 

and Mines were present on the occasion at 

Bhubaneswar, Odisha.

Suzlon Group, a well known global renewable 

energy solutions provider in the world, has installed 

and commissioned 2 renewable projects of 50.40 MW each for NALCO at 

Gondikota in Andhra Pradesh and Jath in Maharashtra. Both the projects 

have the potential to provide power to over 54,000 

households and reduce 0.20 million tonnes of CO2 

emissions per annum. 

J.P. Chalasani, Group CEO, Suzlon Group, said, “It is 

a proud moment for us and we thank NALCO for the 

faith and confidence reposed in Suzlon’s 

technologically advanced products, execution and life 

cycle asset management capabilities. We will continue 

to collaborate with NALCO and look forward to work in synergy towards our 

common goal of reducing the carbon footprint.” 

NALCO dedicates 100.80 MW of Suzlon’s Wind Power Plants to the Nation

GMR Energy Limited (GEL), a subsidiary of GMR 

Infrastructure Ltd. and TNB Repair and Maintenance 

Sdn Bhd (TNB Remaco) has inked a Memorandum of 

Understanding (MoU) to collaborate and set up an O&M joint 

venture.

TNB Remaco, a Malaysia’s premier specialist in power 

plant repair and maintenance with a proven track record of 

over 30 years, is the repair and maintenance arm of Tenaga 

Nasional Berhad (TNB). TNB, which is the largest power utility 

player in Malaysia with an integrated presence across the value chain of 

power generation, transmission and distribution, recently invested USD 300 

mn (Rs 2,000 Cr) in GMR Energy Limited to take up a 30% equity stake in 

select portfolio of GEL assets on fully diluted basis. 

The O&M JV between GMR Energy and TNB Remaco will provide 

operation and maintenance services, performance improvement services, 

testing and diagnostic services, repair and refurbishment services for power 

plants in India. For this purpose, the JV plans to setup a refurbishment/ 

maintenance facility in India. This will be the first time that TNB Remaco 

shall be investing in a facility outside of Malaysia. 

As per the three-year MoU, GEL and TNB Remaco will identify business 

opportunities in the high-potential Indian market and provide operation 

and maintenance services to the power plants. This O&M JV is 

a logical business extension for GEL to leverage the significant 

O&M expertise of TNB. Through this JV, GEL and TNB Remaco 

will extend their technical expertise to the several power 

plants in India. This is a niche market and with increased focus 

on cost management by the power plants in the country, 

there is a vast opportunity. In addition, TNB Remaco’s 

expertise would also facilitate GEL in improving the 

performance of its operational assets.

GM Rao, Group Chairman, GMR Group, said, “India’s substantial and 

sustained economic growth is placing enormous demand on its energy 

resources. The demand and supply imbalance in energy sources is pervasive 

requiring serious efforts by Government of India to augment energy 

supplies. 

The key objective behind signing the MoU is to optimise the operations 

of the Indian power plants in a bid to enhance availability, output, efficiency 

of power plants along with power plant life. The partnership with TNB 

Remaco signifies the GMR Group’s commitment towards a holistic 

improvement of the power plants in India. It also shows that the global 

investors are reposing faith in the long term growth of the Indian power 

sector.” 

GMR Energy signs MoU with TNB Remaco

Inderpreet Wadhwa

GM Rao
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NEWS Company News >>

RaysExperts, India’s well known innovative solar solutions 

provider and one of the largest solar power EPC & 

Development companies, has commissioned a 5.5 MV 

solar project for Delhi Metro Rail Corporation (DMRC). This will 

be one of the largest distributed rooftop solar plants setup 

across India. The company’s solar installation will supply power 

to multiple metro stations, cleaning bays, parking yards and 

other metro rail supporting facilities. The project has the 

capacity to produce 87 million units of power every year.

The entire power plant is spread across 42 different roofs. The largest 

installed system has a capacity of 725 KWp, while the average capacity is 

131 KWp. Association with DMRC makes RaysExperts one of the most 

prominent solar EPC developers across India, creating a network that is both 

environment-friendly and efficient.

Rahul Gupta, Founder, RaysExperts, said, “Delhi Metro is the 

12th largest public metro system in the world, serving a total of 

160 stations spanning across 213 kilometres, and helping 3 

million commuters daily. However, this kind of infrastructure 

also consumes huge amount of electricity and a major share 

from the city’s electrical grid consumption. As a consequence, it 

accounts for a large amount of CO2  gas emissions, and also 

becomes costlier with each passing year. Thus, to alleviate such 

concerns, we were compelled to find an alternative source that can optimise 

DMRC’s power consumption, and in the process, reduce its carbon footprint. 

The power generated from our solar installation system has the potential to 

offset 7200 Tonnes CO
2
 every year.”  

RaysExperts commissions 5.5 MW Solar project for DMRC

Vikram Solar, a well known EPC solutions 

provider and PV module manufacturer, 

successfully commissioned a 10 MWp capacity 

solar plant in Andhra Pradesh. The project has been 

developed under the PPA scheme between Tirumala 

Tirupati Devasthanams (TTD) and Vikram Solar. The 

project will facilitate green power generation to cater 

to the energy needs of one of the most famous 

religious landmarks in India.

The solar plant is installed in TTD’s land located in 

Chittoor district. The plant covers approximately 67 

acres of area and has a power generation capacity of 

10 MWp. Vikram Solar has used Poly-crystalline non-

DCR high efficiency modules to ensure maximum yield 

and performance consistency. The module range 

includes 310, 312.5, and 315 Wp modules. The 

generated power is being evacuated at 33 kv ratio and 

it is being fed to Mudivedu sub-station. The plant is 

also expected to save about 15,143.5 metric tonnes of 

CO2 annually.

Gyanesh Chaudhary, MD & CEO, Vikram Solar, 

commended the meticulous planning and aggressive 

work pace that team Vikram has shown in handling 

the project – “This project is yet another reiteration of 

our decade’s experience and superior quality standards 

in the execution of EPC projects. 

With this project, our total commissioned EPC 

project capacity has reached 305 MW in India, and we 

are looking forward to many more such projects to be 

executed in the near future.” 

Vikram Solar commissions 10 MW solar plant in Andhra Pradesh

THDC INDIA LIMITED (THDCIL), a pioneer and Mini 

Ratna, Schedule A PSU under Ministry of Power, 

Govt. of India have commissioned its 2nd wind 

power project of 63 MW capacity in District Devbhumi 

Dwarka, Gujarat on 31.03.2017. 

This 63 MW wind power project awarded to M/s 

Suzlon Energy Limited on 28th November 2016 with 

scheduled commissioning period of 4 months was actually 

implemented and commissioned in a record period of 3 

months- after obtaining Developer Permission and Transfer 

Permission from Govt. of Gujarat in December 2016. In this 

wind power project of 63 MW capacity (30 @ 2.1 MW = 63 

MW), each Wind Turbine Generator (WTG) is of 2.1 MW 

capacity hybrid model with WTG height of 120 metres. 

This has been the toughest project in the history of 

THDCIL and was successfully commissioned 

under the able and visionary leadership of D. V. 

Singh, Chairman & Managing Director, THDCIL. 

By commissioning this project on 31st March 

2017, THDCIL has become entitled to receive 

Generation Based Incentive (GBI) of Rs. 63 Crore 

from Govt. of India. It is a landmark achievement 

for THDCIL, whose installed generation capacity 

has now increased to 1513 MW.  

THDCIL is one of the premier power 

generators in the country with installed capacity 

of 1513 MW with commissioning of Tehri Dam & 

HPP (1000MW), Koteshwar HEP (400MW) and 

Wind Power Projects of 50MW at Patan & 63MW 

at Dwarka in Gujarat to its credit. 

THDCIL commissions its 2nd wind power project at Dwarka, Gujarat

Rahul Gupta

63 MW Wind Project Site at Dwarka

Gyanesh Chaudhary
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NEWS International News >>

Basler Electric, a manufacturer of 

excitation systems, voltage regulation 

products, protection relaying 

equipment, and genset controllers, revealed 

the acquisition of E2  Power Systems of 

Littleton, CO. Basler Electric has long been 

respected for its ability to provide quality and 

reliability while focusing on its customers’ 

needs. The acquisition of E2  Power Systems 

allows Basler to better meet their needs with 

a total offering of product and engineering services.

E2  Power Systems, in business for more than 30 years, provides high 

quality engineering and installation services to the power generation, 

power distribution, and controls markets, and 

has a reputation for dependable service to a 

long list of satisfied customers. Their wealth 

of knowledge and experience includes 

expertise in the areas of field service, system 

studies, NERC compliance testing, system 

upgrades, and turnkey services.

The combination of experience and 

customer focus enhances the companies’ 

combined goal to provide outstanding 

technical support, product, and engineering services that exceed customers’ 

expectations. Basler’s reputation for quality, reliability, and world class 

customer service are enhanced with this acquisition.  

Basler Electric acquires E2 Power Systems

IFC, a member of the World Bank Group, has brought in 

Japanese agency JICA to invest $30 million in Sembcorp 

North-West Power Company Ltd., a joint venture of 

Sembcorp Utilities and Bangladesh’s state-owned North-

West Power Generation Company Ltd- that is building a 

414MW dual-fuel combined-cycle power plant at Sirajganj, 

Bangladesh. The plant will significantly expand power-

generation capacity in Bangladesh. 

JICA’s $30 million is part of the total financing package 

of $ 165 million that includes a loan from IFC’s own account 

as well as additional loans mobilised through partners. The 

total project cost is estimated at around $412 million.

Nearly 40 % of Bangladesh’s 160 million population 

live without access to electricity. Citizens encounter frequent blackouts. 

Severe power shortages are a major bottleneck for the growth of the job-

creating manufacturing sector, hampering economic growth and poverty-

alleviation efforts.

The power plant will be the second largest power plant in the country 

and represents the largest foreign direct investment into this sector in recent 

years. The success of the project will demonstrate the 

profitability and sustainability of public and private-sector 

partnerships in Bangladesh’s power sector to international 

players, helping attract additional capital to the sector.

IFC promotes sustainable growth and private-sector 

development in Bangladesh by investing in critical 

infrastructure, boosting financial inclusion, enhancing 

textiles competitiveness, and supporting reforms to make 

doing business easier for the private sector. IFC committed 

$635 million in Bangladesh, in own and mobilised funds 

across 13 projects, for the fiscal year ended June 30, 

2016.  IFC’s committed portfolio in Bangladesh is about $1 

billion in 47 projects. 

Tang Kin Fei, Group President and CEO, Sembcorp Industries, said, 

“Sembcorp’s commitment towards supporting Bangladesh’s vision for 

continued growth and development is further strengthened with support 

from JICA, IFC, and other global investors. Sembcorp’s Sirajganj power plant 

will provide cost-effective and reliable energy solutions to the country for 

more than 22.5 years after its completion.” 

JICA joins IFC, others to support Bangladesh 
Address Electricity Generation Needs

FirstEnergy Nuclear Operating Company (FENOC), a subsidiary of 

FirstEnergy Corp., revealed its Beaver Valley Power Station Unit 2 in 

Shippingport, Pa., shut down at 12:01 a.m. on Saturday, April 22, for 

scheduled refueling and maintenance.

While the unit is offline, one-third of the 157 fuel assemblies will be 

replaced and numerous safety inspections will be conducted, including 

inspections of the unit’s reactor vessel head, turbine and electrical generator.  

In addition, preventive maintenance to ensure continued safe and reliable 

operations will be performed on major components including the plant’s 

three steam generators, which convert super-heated water from the reactor 

to steam which turns the plant’s turbine to create electricity, as well as 

various pumps, motors, valves and the cooling tower. 

More than 1,000 temporary contractor workers and FENOC and 

FirstEnergy employees will supplement the Beaver Valley workforce during 

the outage.

The 933-megawatt Beaver Valley Unit 2 has operated safely and 

reliably, generating more than 11.5 million megawatt hours of electricity 

since the completion of its last refuelling in October 2015. 

Beaver Valley Power Station Unit 2 begins 
Refuelling and Maintenance Outage

Tang Kin Fei
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UNIQUE CONTROL SOLUTION FOR 
PV/GENSET HYBRID PLANTS

• Simple graphical configuration

• Maximised PV penetration

• Minimum genset load requirement

• Spinning reserve demand

•  Monitoring and supervision

•  Record-time commissioning with DEIF Emulation

DEIF has a strong track record in developing emergency, standby and 

backup power solutions for mission-critical facilities and businesses.

Designed to serve as a link between photovoltaic (PV) power plants 

and genset power plants, DEIF’s Automatic Sustainable Controller 

(ASC Plant Management) is an automated, safe and reliable control 

solution for PV/genset hybrid plants.

The ASC Plant Management solution is suitable for stand-alone 

applications with or without DEIF controllers and for power 

management applications equipped with DEIF’s AGC Plant 

Management Controllers. It supports numerous communication 

protocols for inverter interfacing, including the widely used SunSpec 

protocol.

SPECIALIST POWER CONTROL SOLUTIONS.

A NEW LINK BETWEEN 
PV & GENSET POWER PLANTS
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NEWS International News >>

According to a report by MarketsandMarkets, the 

smart meters market is expected to grow from an 

estimated USD 12.79 Billion in 2017 to USD 19.98 

Billion by 2022, registering a CAGR of 9.34% from 2017 to 

2022. The global market is witnessing a significant growth, 

which is driven by government policies, energy conservation, 

increasing smart grid deployment, and utilities urge to 

enhance distribution efficiency.

The smart meters market in this report has been classified based on 

application, into three segments, namely, residential, commercial, and 

industrial. The residential segment accounted for the largest market size, in 

terms of value, in 2016. The meters measure the electricity, water, and gas 

consumption and communicate this to the central utility system. 

The installations of these devices in the residential sector helps in 

reducing CO
2
 emissions globally as the consumer’s inclination towards peak 

time savings of energy would increase. 

The North American market dominates the smart meters 

market during the forecast period. In North America, the 

growth of the smart meters market can be attributed to focus 

on electricity, water, & gas, monitoring & prevention of 

leakage, and the repair & upgrade of aging infrastructure. 

Lot of smart meters rollouts are taking place in countries such 

as the U.S., Canada, and Mexico which would impart growth 

in the North American region.

The leading players in the smart meters market are Itron, Inc. (U.S.), 

Kamstrup A/S (Denmark), Holley Metering, Ltd. (China), Honeywell 

International, Inc. (U.S.), and Toshiba Corporation (Japan). 

Leading players are trying to penetrate the markets in developing 

economies and are adopting various strategies to increase their market 

share. 

Smart Meters market to be worth 19.98 Billion US$ by 2022

The World Bank has extended its support 

to the Government of Jharkhand with a 

proposed assistance program of about 

US$ 600 million (approx. Rs 3,870 crore) for four 

new state-level projects over the next 2-3 years 

(All World Bank projects under preparation are 

subject to clearance by the World Bank Board). 

This was revealed by the World Bank Country 

Director, Junaid Ahmad with the Chief Minister of 

Jharkhand, Raghubar Das. 

The new state-level projects will help 

improve infrastructure and provide sustainable 

urban and rural services in the areas of water supply and sanitation for the 

people of Jharkhand; increase the power transmission capacity; and diversify 

household income through select farm and non-

farm sectors. 

The US$ 150 million (approx. Rs 967.50 crore) 

World Bank financing for  Jharkhand Power 

System Improvement Project  will support the 

state in increasing the transmission of power from 

Jharkhand to other states of the country; increase 

the power transmission capacity; streamline 

procurement and contract management practices 

in the transmission company, 

Jharkhand  Urja  Sancharan  Nigam Limited 

(JUSNL); and help the distribution 

company,  Jharkhand  Bijli Vitran  Nigam Limited,  (JBVNL) reduce its 

Aggregate Transmission and Commercial (AT&C) losses. 

World Bank to provide funds to increase power transmission capacity in Jharkhand

The technology group Wärtsilä is to 

supply the engines and other 

propulsion machinery for a new 

offshore construction vessel being built at 

the Cosco shipyard in China. The ship owner 

is Belgian operator Dredging International 

(DEME). This will be the first vessel of its kind 

to be fuelled by liquefied natural gas (LNG) 

and in addition to the dual-fuel engines; 

Wärtsilä will also provide its LNGPac fuel 

storage and supply system and propulsion 

systems. The orders with Wärtsilä were 

booked in the fourth quarter of 2016 and in February 2017.

This 210 metre long vessel, the ‘Orion’, will be powered by four 

9-cylinder  Wärtsilä 46DF  dual-fuel electric propulsion engines, and two 

6-cylinder Wärtsilä 20DF  dual-fuel engines. Wärtsilä will also supply two 

customs made  retractable thrusters, 

four  underwater demountable thrusters, 

the  Wärtsilä LNGPac  storage and supply 

system, as well as commissioning, site 

supervision and extended project management 

services. The Wärtsilä equipment is scheduled 

for delivery to the yard in the latter part of 

2017.

The ‘Orion’ is expected to be delivered to 

the owners in 2018 and will undertake 

operations involving the installation of offshore 

windfarms in locations around the world.

DEME is a long-standing customer of Wärtsilä and has, in recent years, 

utilised Wärtsilä solutions for numerous vessels, including three hopper 

dredgers, a cable installation vessel, a cutter suction dredger vessel, as well 

as the ‘Orion’ offshore construction vessel.  

Wärtsilä to power world’s first LNG fuelled offshore construction vessel

Offshore construction vessel being built for DEME

(L2R) World Bank, Country Director, Junaid 
Ahmad with Chief Minister, Raghubar Das
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Appointments

CEVA, a well known licensor of signal processing 

IP for smarter, connected devices, has 

appointed Ran Soffer as Vice President (VP) of 

marketing and corporate development for the 

company. A semiconductor industry veteran with more 

than 20 years of senior management positions at 

startups through to Fortune 500 corporations. Soffer 

brings vast experience to the marketing and corporate 

development roles at CEVA. He will join the executive 

management team, under which he will be responsible 

for the company’s overall growth strategy, including 

M&A.

Soffer most recently served as the General Manager of the 

CEVA appoints new VP of Marketing and Corporate Development

Microwave Business Unit at Broadcom, following its 

acquisition of Provigent in 2011, where he served as VP 

of Marketing and Product Management. He also served 

as Director of Product Management for Metalink and in 

various engineering and leadership positions at 

Motorola, Redux and ECI. He earned an M.B.A and an 

M.S. and B.S. in Electrical Engineering from the Israel 

Institute of Technology.

Gideon Wertheizer, CEO of CEVA, said, “We warmly 

welcome Ran to CEVA’s executive team. His extensive 

industry experience and strategic vision will prove 

invaluable as we seek to leverage on our business success and customer 

base to expand our market reach and product portfolio.” 

Patricia Kampling, Alliant Energy Corporation 

Chairman, President and Chief Executive Officer 

(CEO), revealed that David de Leon has been 

named Vice President (VP) of Wisconsin Operations.  In 

his role, David will lead the company’s Wisconsin energy 

delivery and generation operations. He will report 

directly to Doug Kopp, Senior Vice President of Operations.

David has extensive experience in the 

implementation and integration of large capital projects 

at Alliant Energy’s generating stations. He most recently 

served as Director of Construction and oversaw numerous Wisconsin 

facility performance improvements and air quality control projects. 

Alliant Energy names David de Leon, VP of Wisconsin operations

David has been with Alliant Energy for 30 years and 

previously managed several generation facilities and 

served in numerous project engineering positions. He 

holds an MBA from Edgewood College in Madison, 

Wisconsin, and a bachelor’s degree in mechanical 

engineering from the University of Wisconsin – 

Platteville. 

David is a Wisconsin Registered Professional 

Engineer. He is a member of the American Society of 

Mechanical Engineers, a member of the Leadership 

Greater Madison Alumni Association and is involved in several initiatives 

with the United Way of Dane County. 

David de Leon

The Hartek Group, one of India’s fastest growing 

concerns in the power sector, has appointed 

the leading management consultant and 

leadership trainer Jeet Chhatwal to its Board of 

Directors. 

A noted expert with 37 years of experience in the 

Engineering, Procurement and Construction (EPC) 

domain in the oil, gas and power sectors, Chhatwal 

will be responsible for setting the pace for the Hartek 

Group’s current operations and scaling up its future 

growth in his capacity as Additional Director. The Hartek Group will 

make the most of Chhatwal’s rich experience to develop innovative 

automated systems and procedures for day-to-day activities which 

improve productivity and bring more efficiency. 

He  started his career with Indian public sector giant BHEL, where 

he worked for 17 years in various important capacities before switching 

Hartek Group takes power industry veteran Jeet Chhatwal on board as Director

over to internationally renowned companies like Fluor 

and Bechtel. 

Chhatwal worked as HoD (Electrical, Control 

Systems) and Manager (Quality) with Fluor for nine 

years from 1996 to 2005 and as Project Engineering 

Manager and Chief Engineer (Electrical) with Bechtel 

India from 2005 to 2010. He took his career graph to a 

new high in 2010 when he joined SK E&C of the SK 

Group, a Fortune 100 Korean multinational giant, 

where he worked for six years as Executive Director and 

Divisional Head (Engineering). 

Hartek Singh, Founder and CMD, Hartek Group, said, “Chhatwal’s 

exposure in various multinationals in senior leadership positions will 

help the Hartek Group foster a world-class work culture that meets the 

avowed objectives of our organisation as well as the expectations of our 

clients.” 

Jeet Chhatwal

Ran Soffer
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Awards

The Women’s Council on Energy and the 

Environment has chosen Sue Kelly, President 

and CEO of the American Public Power 

Association, as its 2017 Woman of the Year. The 

Woman of the Year Award was created in 1985 to 

honour a woman of recognised stature in the energy 

and environment fields. 

Kelly has been President and CEO of the 

Association since April 2014. She is the first woman to 

hold the position in the association’s 76-year history. 

Before becoming President and CEO, Kelly was the American Public 

Public Power’s Sue Kelly is Energy and Environment Woman of the Year

CanWEA awards GE for work on Pan-Canadian Wind Integration Study

Siemens transformers receive iF Design Award

GE’s Energy Consulting business has 

been awarded the 2017 R.J. 

Templin Award from the Canadian 

Wind Energy Association (CanWEA)  for its 

work on the Pan-Canadian Wind 

Integration Study (PCWIS). CanWEA — 

Canada’s leading source of information on 

wind energy’s social, economic, health and 

environmental benefits for Canadian 

communities and provincial economies — 

presented the award to GE at 

the annual CanWEA Awards Dinner in Gatineau, Quebec.

  The R.J. Templin Award, first awarded in 1985, recognises an 

individual or organisation that has undertaken scientific, technical, 

engineering or policy research and development work that has 

produced results that have served to significantly advance the wind 

energy industry in Canada.

 The study considered four scenarios in which wind energy supplied 

between 5 % and 35 % of the forecast 

system load. Based on the scenarios, GE 

determined that more than one-third of 

Canada’s electricity could be generated 

from wind energy without compromising 

grid reliability. It also would be able to 

reduce emissions and generate new 

export opportunities if it were to 

integrate more wind power into its 

energy mix.

 Robert Hornung, CanWEA President, 

said, “Anyone who has had a chance to take a close look at the Pan-

Canadian Wind Integration Study knows, first, what a monumental 

undertaking it was, and second, how important its findings are to the 

continued growth of wind energy in Canada. GE Energy Consulting was 

a critical part of its success, leading a team of expert, specialised firms 

to produce a comprehensive analysis that will be a valuable source of 

data and information for our industry for years to come.” 

The new design of the Siemens 

transformer portfolio and its mobile 

resilience transformers were each 

presented with an iF Design Award in the 

Industry category. The company has 

established a uniform look across all product 

types. At the heart of the design concept is 

the idea of making visible the innovations 

hidden inside the transformer. The design was implemented by the 

Munich-based HYVE Agency. The first mobile resilience transformers 

were shipped to the United States in 2016 and impressed the customer 

with their functionality and the compact design which allowed them to 

be installed in record time. The complete portfolio will gradually be 

changed over to the prize-winning design 

worldwide.

Beatrix Natter, CEO of the Siemens 

Transformers Business Unit, said, “Our new 

design isn’t just eye-catching but also 

represents a promise to our customers: All 

transformers, no matter which type, meet 

the same strict standards of quality and 

performance. The transformer is the crucial component across all 

voltage levels in power transmission and distribution. Transformers are 

becoming even more important with increasing digitalisation, since 

they form the interface between the producer and the consumer and 

thus can collect, process and use data from both sides.” 

Power Association’s Senior Vice President, policy 

analysis and general counsel. Under Kelly’s leadership, 

the Association has advocated on wholesale electric 

market issues, worked to strengthen cybersecurity 

awareness and resources for utilities and raised the 

profile of public power in Washington, D.C. from 

1998–2004. 

She said, “I am thrilled by this recognition — 

especially for the opportunity it gives me to tell other 

women that working in energy, and public power in 

particular, can be an exceptionally rewarding career choice.” 

Sue Kelly
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Action Plan

The Government has initiated several initiatives and policies for the 

development and improvement of power sector. This was stated by 

Piyush Goyal, Minister of State (IC) for Power, Coal & New and 

Renewable Energy and Mines in the Rajya Sabha. These new initiatives are 

as follows:

 Preparation of state specific action plans for ‘24X7 Power for All’ 

covering adequacy of generation, transmission capacity and distribution 

system. ‘24X7 Power for All’ documents have been signed for 35 States/

UTs.

 The revised Tariff Policy was notified by Ministry of Power on 28.01.2016 

with a focus on ‘4 Es’ i.e. Electricity for all, Efficiency to ensure affordable 

tariffs, Environment for a sustainable future, Ease of doing business to 

attract investments and ensure financial viability.

 Launching of a scheme called Deendayal Upadhyaya Gram Jyoti Yojana 

(DDUGJY) for rural areas: The scheme provides for (a) separation of 

agriculture and non-agriculture feeders; (b) strengthening and 

augmentation of sub-transmission and distribution infrastructure in 

rural areas including metering at distribution transformers, feeders and 

consumers end; and (c) rural electrification.

 Launching of Integrated Power Development Scheme (IPDS) for urban 

areas: The scheme provides for (a) strengthening of sub-transmission 

and distribution networks in urban areas; (b) metering of distribution 

transformers/feeders/consumers in urban areas; and (c) IT enablement 

of distribution sector and strengthening of distribution network.

 Operationalization of Power System Development Fund (PSDF): PSDF 

shall be utilized for the project proposed by distribution utilities for (a) 

creating necessary transmission system of strategic importance; (b) 

installation of shunt capacitors etc. for improvement of voltage profile 

in the grid; (c) installation of standard and special protection schemes; 

and (d) Renovation and Modernisation of transmission and distribution 

systems for relieving congestion; etc.

 Launching of Ujwal Discom Assurance Yojana (UDAY): The scheme has 

been launched for operational and financial turnaround of Discoms.

 Measures initiated for reducing the generation cost of coal based power 

projects:

 – Increasing supply of domestic coal 

 – Coal usage flexibility

 – Rationalisation of coal linkages

 Standard Bidding Documents (SBDs) have been developed for carrying 

out competitive bidding for procurement of power and transmission 

services.

 Guidelines and Model Bidding documents on short term ‘procurement 

of power by distribution licensees through tariff based bidding process’ 

and ‘Procurement of electricity for medium term from power stations 

set up on finance, own and operate (FOO) basis’.

 Approved an innovative mechanism for utilisation of stranded gas 

based capacity by making available Re-gasified Liquefied Natural Gas 

(RLNG) along with interventions by all stakeholders, including support 

from PSDF through a transparent and efficient manner.

The Minister further stated that whenever any major policy is 

formulated, like amendments in Electricity Act, amendment in Tariff Policy, 

formulation of Standard Bidding Documents, formulation of National 

Electricity Plan, etc., formal consultations are held with stakeholders, 

including academia, industry, NGOs etc. In addition, comments/views of the 

stakeholders concerned are invited by placing the proposed initiatives on 

website of the Ministry of Power, the Minister added. 

New Initiatives & Policy for Power Sector
Piyush Goyal, Minister of State (IC) for Power, Coal & New and 
Renewable Energy and Mines informs about the government’s 
initiatives and policies for power sector in Rajya Sabha… 
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Clean Energy

Energy Efficient
LED Driver Concept

The purpose of making this 
project is to make a product that 
takes the usual decorations and 

safety to a different level. This is a 
project where the output responds 

immediately to the proximity of 
any object or person. There are 

two sides of the project one is 
decoration while other is safety. 
In decoration, an array of LEDs 

responds to proximity of any 
object. While in safety, there is an 

alarm that rings when an 
unauthorized person enters the 

restricted area. The project can be 
modified and made according to 
the requirement of the consumer 

and environment.

• This light is then filtered using low pass 

filter. Here operational amplifier (op-amp) 

lm-358 used as low pass filter.

• Operational amplifier blocks the unwanted 

noise and other lights.

• Uln-2803 is used as current driver IC. LED 

driver I is used to regulate power to an LED or 

a string of LEDs. 

• LED driver respond to changing needs of LED 

circuit by providing constant quantity of 

power change with temperature. 

Reasons for Selecting LEDs
Use of LEDs for decoration is increasing day 

by day. LEDs are energy efficient and also 

attractive. Use of LEDs can be manipulated as per 

the requirement. LEDs are much cooler than 

incandescent lights, reducing the risk of 

combustion or burnt fingers. LEDs are made with 

epoxy lenses, not glass, and are much more 

resistant to breakage. LEDs are directional light 

sources, which mean they emit light in a specific 

direction, unlike incandescent and compact 

fluorescent bulbs, which emit light and heat in 

all directions.

Advantages of Using at 
Mega Microcontroller

Atmega16 is all about high-speed 

prototyping and getting your project running is 

simplest and fastest way with the least possible 

part count. With Atmega16 you can get your 

project up and run in the least possible time with 

the minimum part count. Atmega16 has better 

RISC instruction set, most of them being single 

cycle execution thus faster code execution. 

Atmega16 has higher code memory and RAM as 

compare to 8051. Atmega16 is simple to program 

and supporting programming hardware is also 

easy to learn and use.

Hardik V Rupareliya
Assistant Professor

This is a project that is applicable in many 

places. The concept is of energy efficient 

lighting that responds to the proximity of 

any object. Lightning decorations are an inseparable 

part of our life now a day. Lightning decorations are 

done in weddings, hotels, clubs, gaming zone, 

multiplex etc. In early days lamps were used in 

decorations. Now-a-days, lamps are replaced by 

LEDs as they have much more advantages over 

lamps like they are energy efficient better 

illumination, attractive, long life etc. So the LED 

decorations can be taken to a next level.

When any object comes in the proximity of 

the project led glows in that region and other all 

LEDs remain dark. When the object is moved, 

LEDs respond exactly with the object.

An array of LEDs is connected with an IR 

sensor and same with all sensors. When any 

object comes in proximity of this sensor signal is 

given to the microcontroller and all the LEDs 

connected to the sensor glow. When the object is 

moved from the proximity of one sensor to the 

proximity of another sensor the lights travel 

accordingly, lights starts glowing along with the 

movement and the previous light gets dark.

 LED driver circuit makes sure that the LEDs 

glow with adequate intensity. The intensity of 

the light changes according to the distance 

between the object and sensor, nearer the object 

more is the light intensity and vice versa. The 

response of the LEDs is also quite fast.

Configuration Details
This project takes some time to start because 

it configures the surrounding atmosphere and 

works accordingly. The circuit configures as 

described below:

• When the system is started, light intensity is 

measured for 50 times and an average is 

calculated. 

Dept. of Electrical Engineering, 
ITM Universe, Gujarat 
Technological University, Gujarat

Aniket M Goswami
UG Student

Dept of Electrical Engineering, 
ITM Universe, 
Gujarat Technological University
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Block Diagram
The supply circuit gives two different 

voltages. One is 5V to microcontroller and 12V to 

the LED array. The signal from the sensor is given 

to the microcontroller. According to the signal 

from sensor, micro controller gives command to 

the LED driver circuit to control the intensity of 

LED array.

Future Innovations
1. Security door mat

This is a security system installed in the 

doormats of the house of office. This door mats 

have alarms installed in it. Place this doormat at 

the door, switch on the supply at night now 

when any person or animal will try to enter the 

house, alarm will be activated and the house 

owner will be alerted. This system cannot be 

detected because it is very unusual to install 

security system in doormat. 

2. Interactive Jewelry Display
This system is a very innovative idea of 

jewellery display. This is a structure in which the 

top surface is supported by four hollow tubes on 

the bottom surface. Sensors are installed in the 

bottom surface and high intensity LED lightings 

are installed on the top surface facing downwards. 

When any jewel is kept on the bottom surface it 

activates the light only on top of the jewel. 

3. Interactive Table Tops 

With Wireless Supply
There were many table top electronic 

projects in the past but most of them did not 

work out because of the difficulty in providing 

supply to the entire table. Here in this project we 

will be trying to provide wireless supply to all the 

table tops in this system. This table tops provide 

lights below the plates and glasses. This creates a 

beautiful scenario for dinner. This attracts more 

customers and the value of the restaurants will 

be increased.

4. Jewelry Theft Safety
In recent times thefts are increased and a 

common one in all is jewelry theft. People just 

steal the jewels from the display by distracting 

the sales person. This system can stop this theft. 

This system rings alarm when any unauthorized 

person touches the jewel. It means that the sales 

person can touch the jewels but not an outsider. 

Figure 1: Prototype model of the project

Figure 2: Block diagram of the project
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Clean Energy

This system reads an RFID tag on the wristband of 

the sales person and stops the alarm. So a person 

without wristband cannot touch the jewels.

Commercial Use of Project
Clubs

Now-a-days there is a considerable increase 

in the number of clubs in India. Clubs, Pubs, 

Discos are the places where innovative LED lights 

are used to maximum, this type of lights can be 

placed at the entrance, or tables etc as 

decorations. If we place this light in the entrance 

lobby the lights follow the guest and this looks 

marvelous and if we place these lights on the bar 

counter people can spend time seeing the lights 

and waiter get the time to serve the drink.

Hotels 
In this competitive world, hotel owners are 

keen to bring in any new innovation to attract 

the customers. This can be an innovative idea 

that can be exchanged with those costly and 

delicate chandeliers. When this project is 

installed in the dining table LEDs glow below the 

plate and glass, this will look great. This type of 

concept attracts more customers. The project can 

also be modified to run some welcome music 

when any special guest enters the hotel.

Party Plots
In Indian wedding, decorations is very 

important, every other wedding has some 

innovation. This lightning near the entrance or 

drinks counter can help immensely, this lightning 

responds with the movement of the guests.

Interior Decorators
House is a thing in which people normally 

contribute maximum money they have got. 

People today wants the innovations in a house 

like the false ceiling, decorative lamps etc. In such 

scenario, this octolively table kept in the hall can 

give a great impact on the beauty of a house. This 

system can be very attractive at the border of a 

Swimming pool.

Commercial Offices
Octolively tables can be a very good 

decoration at the reception of the office. People 

normally keep a fish tank to catch attraction. 

Octolively lights can easily replace fish tanks in 

price and maintenance. Here the security aspect 

of the system can also be used. Here the GSM 

modem can also be used to get the SMS alert for 

trespassing.

Restaurants
People normally spend around an hour for 

dining at a restaurant. People don’t like to wait 

for the food to be served. But if the dining table 

has interactive, they can spend time exploring it 

and the wait for food is no more boring. 

Jewelers Shops
Jeweler’s shops spend a lot of money in 

chandeliers and light decorations, the innovation 

of octolively lights can easily be the new trend in 

jeweler’s showrooms. The aspect of lightning 

from the top can play a vital role in enhancing the 

beauty of the jewels.

Conclusion
The idea was to make some good product 

using proximity detection. The system is 

developed to serve two purposes; one is 

decorative system while the other is safety 

system. This system can be installed at almost all 

places with modifications according to 

requirement. Such systems will be very common 

form of decorations and safety in future. The 

future plan is to market it, manufacture in good 

number and sell in a good number. 
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The luminaire is an electrical device used 

to create decorative light by use of an 

electric lamp. The term luminaire is 

recommended by the International 

Electrotechnical Commission (IEC) for technical 

use. In the US it is known as light fixture while in 

the UK it is known as a light fitting.

15th century onwards, Decorative 

Chandeliers as luminaires became popular in 

palaces, temples, mosque, cathedral, and Senate. 

Its enormous cost made the chandelier a symbol 

of luxury and status. Therefore, it became 

popular in homes of nobility, clergy, and 

merchants also.

However, currently, decorative luminaires 

are being used in houses, auditorium, hotels, 

shopping malls, showrooms and corporate 

offices to improve the decor. Similarly, to make 

the city beautiful, decorative luminaires are 

being used in streetlights. Various energy saving 

controls are utilized to make luminaires energy 

efficient, 

Rajesh Chourishi
Accredited Energy 
Auditor & Power 
System Analyst

Corporate Technical & Energy 
Services, Aditya Birla Group

Task-Oriented Luminaires
Task oriented lighting systems are used when some task requires substantially more light 

than others do. A Higher level of task illumination may be provided by asymmetrical 
luminaire layouts that concentrate luminaires at the task. Special purpose Luminaires are 

used for task-oriented illumination. They are also used to provide a higher level of 
luminance for difficult visual tasks...



ELECTRICAL INDIA  | May 2017 35

<< Lighting

Type of luminaires
Luminaires are categorized according to 

their installation, function and illumination or 

type of source used with them. 

A common classification based is highlighted 

in chart 1.

Mobile Luminaires
This category further can be classified as 

indoor & outdoor types. Under this category, 

different type of spotlight can be considered like 

table lamp luminaires, standard lamp luminaires, 

office task light luminaires, floor light luminaires 

Balanced-Arm lamp can be considered.

Some of the popular spotlight luminaires are 

shown below.

Balanced-arm lamp 
It is outdoor type luminaires; it is a spotlight 

with a self-adjustable arm at an angle. It is used 

as mobile Streetlight. 

Gooseneck lamp
A gooseneck lamp is a portable lighting 

luminaire in which a lamp is attached to a 

flexible, adjustable shaft. Gooseneck lamps are 

often used to provide spot illumination. 

Nightlight
A nightlight is a tiny luminaire, placed in the 

dark area for the convenience during nights or 

during an emergency.

Torchiere Floor Lamps
This luminaire with an upward facing shade 

provides general lighting to the rest of the room.

Immobile Luminaires
Under this category different immobile or 

fixed type or non-movable, indoor type, ceiling 

mounted luminaires are classified. As per design 

and mounting, Luminaires can be further 

categorized as Chandeliers, Pendants, Flush-

mounted, Island, Track, Ceiling fan, and Recessed 

type.

Some of the popular ceilings 
mounted indoor Luminaires 
are highlighted below:
Chandeliers

A Chandelier is the most popular as it is a 

distinct kind of pendant light having infinite 

varieties. Chandeliers are often decorative and 

normally use incandescent light bulbs. However, 

in latest design fluorescent lamps or even LEDs 

are being used.

 It is further categorized as candle type, 

Crystal type, and Drum type Chandeliers. 

Candle-style Chandelier
The candle-style chandelier is the most 

traditional form. It reflects the original 

construction of light sources, framed around real 

lit candles. The bulbs stand on cylinders gives the 

original look of lit candles. In modern design, lit 

candles have been replaced by LEDs.

Crystal Chandeliers
Crystal chandeliers are available in a huge 

range of sizes and complexities. It has more or 

less complex arrays of crystal prisms to illuminate 

Chart 1

Figure 1: Light pole with hydraulic 
cylinder arm

Figure 2: Gooseneck Table Lamp Figure 3: Nightlight Figure4: Torchiere
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a room with refracted light. Twinkling, eye-

catching light dances through the crystal. Crystal 

Chandeliers are set in hallways, living rooms, and 

dining rooms. Recently these are getting 

popularity in bedrooms and bathrooms also. 

Drum Chandeliers
Drum chandeliers have a cylindrical shade 

wrapping around the light source, giving them 

the “Drum” look. It is used in bedrooms and 

dining rooms.

Pendants Luminaires
Pendant lighting involves a lone light 

luminaires hung from the ceiling. It is designed 

for a broad range of variety. Some specific styles 

are highlighted below:

Bowl Pendants
Bowl pendants are the suspended light 

source wrapped in a unique bowl-shaped shade. 

Drum Pendants
It is like a suspended cylindrical shade 

around the light source, applicable for the 

bedroom, dining room, study room and kitchen. 

Globe Pendant
It comprises a spherical housing for the light 

source. It is popular in dining room and restaurants

Mini Pendants
It is smaller a model that is used in groups 

and arranged in an array.

Ceiling Dome Luminaires 
In this type of lighting luminaires, frame and 

glass are affixed directly to the roof. It can be 

categorized as full flush mounted or Enclosed 

Ceiling Dome, and Semi-flush mounted or Open 

Ceiling Dome luminaires. In full flush style 

luminaires, frame and glass dome fitted directly 

in the ceiling while in semi flush style it slightly 

hung below the base.

Figure 5: Candle Style Chandelier Figure 6: Crystal chandeliers Figure 7: Drum Chandeliers

Figure 8: Bowl Pendants Figure 9: Drum Pendants Figure 11: Mini 
Pendant

Figure 10: Globe 
Pendants

Figure 12: Semi flush/ Open 
Ceiling Dome mounted 

luminaires

Figure13: Full Flush/ 
Enclosed Ceiling Dome 

mounted luminaires

Figure 14: Track 
Luminaires

Figure 15: Ceiling fan Luminaires
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Track Lighting
It allows for an embedded frame in the 

ceiling, from which any number of Drum, Bowl, 

or Mini type luminaires can be installed or 

suspended via cables below the metallic track 

structure, at varying heights. 

Ceiling Fans
In this category of luminaires, decorative 

luminaires are suspended below the ceiling fans. 

Recessed Lighting
It is the delicate solutions for every home. It 

is the light sources hide within the ceiling 

structure, making for a fully clean shadow in any 

room. In its design, a single bulb fits within each 

circular or rectangular frame. In its latest model, 

it mounts the light source itself on a Gimbal.

Some of the popular 
outdoor types, Luminaires 
are highlighted below:

Immobile outdoor type light fixtures are 

further categorized in outdoor landscape lighting 

or ground light and pole light.

Outdoor landscape lighting 

Luminaires
These are used to illuminate walkways, 

parking lots, roadways, building exteriors and 

architectural details, gardens, and parks. 

Pole Lighting Luminaires
Some of the important pole lighting 

Luminaires are illustrated below. 

High-mast
It is usually pole or stanchion mounted. 

Normally used for landscape, roadways, and 

parking lots.

Bollard luminaires
It is an architectural type outdoor lighting 

luminaires. Typically used to provide cutoff type 

illumination for egress lighting. It is a short, 

upright ground-mounted unit in light steps and 

pathways or walkways.

Street light luminaires
These luminaires are accommodated HPMV, 

Metal halide or LED lamps used for street light. 

Latest generation luminaires are accompanied 

either by solar panel or with a wind turbine.

Yard light luminaires
It is a freestanding exterior lighting luminaire 

accompanied with gardens light. Typically used 

for an outdoor path or driveway to provide 

visibility in dark areas. 

Special Purpose Lights and 
Luminaires

Luminaires used for general lighting system 

provides reasonable uniform illumination. 

Special purpose Luminaires are used for task-

oriented illumination. They are also used to 

provide a higher luminance for the more difficult 

visual task.

Task oriented lighting systems are used 

when task locations are widely spread within the 

building when some task requires substantially 

more light than others do. A higher level of task 

illumination may be provided by asymmetrical 

luminaires layouts, which concentrate luminaires 

at the task. For special application, like inspection 

lighting requires grazing light or reflected glare 

to enhance the inspection process. Therefore, 

specialized luminaires have to be placed at a 

specific location.

Special purpose luminaires are 

available over a wide range. 

Some of the important types of 

luminaires used for the special 

purpose are highlighted below.

Accent Light Luminaires
Accent light luminaires are used to focus the 

light on an object or to attract attention to a 

particular area.

Flood Light Luminaires 
Floodlights are broad-beamed, high-

intensity artificial lights. Produced by LED or 

Figure 16: Recessed 
Gimbal Luminaires

Figure 17: Outdoor Landscape Lighting Luminaires

Figure 18: High Mast 
Luminaires

Figure 19: Yard Light 
Luminaires

Figure 22: Solar Light 
Luminaires

Figure 20: Street Light 
Luminaires

Figure 21: Bollard Light
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metal halide or HPMV lamp accommodated in 

luminaires. They are often used to illuminate 

outdoor playing fields.

Safe light 
A safelight usually consists of an ordinary 

light bulb housed in luminaires having colored 

filter. 

Searchlight 
It is an apparatus having an extremely 

luminous source with a parabolic mirror act as a 

reflector to project a powerful beam of parallel 

rays of light in a particular direction. It is used in 

the military as well as in advertisements.

Strobe light
It is a device used to produce regular flashes 

of light, commonly called a strobe. 

Traffic light
It is signaling devices positioned at road 

intersections, pedestrian crossings, and other 

locations to control flows of traffic.

Christmas lights 
It does not have any specific luminaires. 

However, Fairy lights or twinkle lights, 

incandescent or led mini lights, net lights, icicle 

lights, and Strings, Christmas tree and Outdoor 

Christmas Lights are often used at Christmas for 

decoration.

Sconce Light
Normally used in hallways as overhead lighting 

to illuminate artwork and architectural details.

Figure 28: Traffic 
Light

Under-cabinet light
Customarily mounted below kitchen wall 

cabinets to illuminate kitchen platform uniformly.

Showcase light 
Customarily installed in the showcase to 

display merchandise, jewelry, grocery stores, and 

other items.

Emergency lighting or Exit sign
It is connected to a battery backup or to an 

electric circuit that has emergency power, in case 

the main power source fails.

Background light
Normally it is used during shooting of Film, 

Video, TV serial or play in auditorium. Selection of 

theme for background light depends on subject 

matter as decided by the filmmakers.

Safety lamp
It is a lamp housed in flameproof luminaires 

that can be used for illumination in an area 

having potential of explosion. 

Security lighting
Usually, it is provided to increase the feeling 

of safety to take safety measures before starting 

the typical task. 

Industrial Lighting Luminaires
Industrial lighting luminaires are classified 

as the indoor type and outdoor type luminaires. 

Both type luminaires are further classified as 

flameproof (FLP) luminaires and Non- flameproof 

(NFLP) luminaires. 

Some popular industrial 

luminaires are shown below
Formally, all luminaires were used with an 

incandescent lamp, HPMV lamp, metal halide 

lamp or CF lamp but now LEDs lights are replacing 

all types of sources.

Energy Efficient Use of 
Luminaires

The primary use of luminaire is to improve 

decoration of the place and nearby area, where it 

is installed. Since these are very costly as 

compared to their operating power consumption, 

therefore mostly their power consumption is 

ignored. However, now for the beautification of 

houses, offices, shops, malls, showrooms, cities, 

roads and public places, use of luminaires have 

been increased. Therefore, their power 

consumption is now also considerable. Although 

luminaire does not consume power, it can be 

used efficiently.

To save energy, various energy saving 

measures are designed and applied. These energy 

saving measures make the luminaires energy 

efficient and more popular. 

Some of the applied measures are given 

below. 

 All first generation incandescent lamps are 

replaced by latest generation LED lamps.

 To improve sensitivity and energy efficiency, 

Figure 23: Accent 
Light Luminaires

Figure 24: Flood Light 
Luminaires

Figure 25: Safelight 
luminaires

Figure 26: Search light 
apparatus

Figure 27: 
Strobe light

Figure 29: FLP Flood 
Light

Figure 30: FLP Well 
glass light

Figure 31: FLP Tubular Light Luminaires  Figure 32: FLP Bulk Head Lighting
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Figure 33: NFLP Tubular Light Luminaires

photo-sensors are connected in control circuits. 

 Use of LED with a frequency converter reduces power consumption. 

Frequency converter makes it more attractive for auto-generation of 

different colors in the same LED. 

 LED reduces luminaire weight and makes its transportation easy. In 

addition, its color scheme can be changed with the help of frequency 

converter.

 Use of LED and sound sensors in control circuits, Luminaires can sense 

the sound also. Therefore, they are more popular for indoor and outdoor 

“Sound and Light” programs. They can also be controlled by Wi-Fi and 

Bluetooth technology. 

 Electronic dimmers are applied to control illumination

A digital control system controls smart professional dimmers. It uses 

negligible power as compared to the controlled load. 

 Figure 36: NFLP Bulk Head LightFigure 34: NFLP 
Well Glass light

 Figure 35: NFLP 
Hand Lamp light
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New Launch

The company igus has developed the E6.1 series of e-chains for 

applications where very low-abrasion energy chains are required, for 

example in the clean room in semiconductor manufacture. As with 

the predecessor series E6, instead of a pin/bore connection, elastic polymer 

spring elements in the side elements serve as connectors for a dampened 

and very smooth running of the chain. The very small pitch and contour of 

the chain links ensure that the polygonal effect is 

reduced to a minimum and the chain rolls very 

smoothly. Thanks to the narrower design 

compared to the E6, roughly 30 percent can be 

saved with the same inner dimensions. "Further 

advantages of this design principle are a very 

quiet and extremely low-vibration operation 

with only 32 dB(A)," explains Harald Nehring, 

authorised officer for e-chainsystems at igus. 

"This makes E6.1 series energy chains very 

suitable for use in stage technology or in TV 

studios, in addition to applications in the clean 

room." The e-chains of the E6.1 series can also be 

used for applications with speeds of up to 20 

m/s. From now on, chains in four different 

dimensions are available from 29 millimetres up 

to 62 millimetres in height. An even larger 

version of the E6.1 with an inner height of 80 

millimetres will follow in spring 2017.

Easy access for quick 
assembly

For all installation sizes of the E6.1, the 

crossbars can be removed along the inner and 

outer radii, so that quick filling is possible. The 

means that when the chain is already installed in 

the machine, additional cables or hoses can 

easily be drawn in. Almost all of the crossbars are 

also equipped with a grid marking, which 

enables the exact positioning of separators. In 

the size with inner height 29 millimetres, users 

also have the option to order the chain with 

swivel-open crossbars. This means easier 

handling and therefore shorter installation times are possible. The very 

smooth and interference-free interior ensures a very long service life for the 

guided cables and hoses. 

Energy Chain for Extreme 
Dynamics with Low Noise

For more details, visit: www.igus.in

For applications where an extremely low-noise running of the energy chain, very high dynamics or very 
low abrasion is required, the motion plastics specialist igus has developed the E6.1 series of energy chains. 
These chains are now available in new sizes with larger inner heights of up to 62 millimetres.

The series E6.1 e-chains are very abrasion-resistant and are characterised 
by their unique connector system for maximum dynamics. 
(Source: igus GmbH)
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Affordable Solution

Underground cables offer an 
affordable and justifiable 

solution for critical parts and 
in some cases the entire 
length of overhead high 

voltage power lines. With 
appropriate technology used 

in appropriate places, the 
environment impact of 

underground cables can be 
minimised…

paper. A metallic sheath of lead or alloy or of 

aluminium is provided around the insulation to 

protect it against ingress of moisture. The initial 

heavy cost is the only factor which discouraged 

the use of underground cables for the purpose of 

transmission and distribution of electric power. 

Construction of 
underground cable

The type of cable to be used at a particular 

location is determined by the mechanical 

considerations and the voltage at which it is 

required to operate. According to voltage these 

are classified as low-voltage cables for operating 

voltage up to 1kv, high-voltage cables for 

operating voltage up to 11KV, super tension 

cables for operating voltage up to 33 KV, extra 

high tension cables for operating voltage up to 

66KV and extra super voltage power cables for 

operating voltage beyond 132KV. 

The current rating of the cables apart from 

the above factors also depends on a large number 

of other factors such as method of cable laying 

Munazama Ali
Assistant Professor

Underground cables are employed for 

transmission and distribution of electric 

power where it becomes impracticable 

to make use of overhead construction. Such 

locations may be congested areas where right of 

way cost would be excessive or local ordinances 

prohibit overhead lines for reason of safety, or 

around plants and substations or crossings of 

wide bodies of water which for various reasons 

would not permit the overhead crossings. The 

type of cables used will depend upon voltage 

and service requirement. Recent improvements 

in design and manufacture have led to the 

development of cables suitable for use at high 

voltages. This has made it possible to use 

underground cables for transmission of electric 

power for short or moderate distances.

Underground cables consists of one central 

core or a number of cores (two, three or four) of 

tinned stranded copper conductors (sometimes 

use of aluminium conductor is also made) 

insulation from each other by paper or varnished 

cambric or vulcanized bitumen or impregnated 

Department of Electrical 
Engineering, Islamic University of 
Science and Technology, Kashmir

Underground Cables
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employed, spacing between the cables, number 

of cores and the thermal conductivity of the soil. 

Cable manufactures employ multiplying factors 

to take care of each of them. An approximate 

indication of the current carrying capacity for 

Indian conditions, which is based on a maximum 

conductor temperature of 80 °C for 11KV cables 

and above. The ground ambient temperature of 

30 °C applies to most places in India.

The following multiplying factors are used:

1. For a ground temperature of 30 80 °C = 0.88 

2. For 3,300 and 6,600 V cables = 0.95 

3. For 11,000 V cables = 0.9

4. For 22,000 V cables = 0.8

  15cm 30cm 61cm

5. For 2 cables 0.84 0.88 0.92

6. For 3 cables 0.75 0.80 0.85

Selection of Cables
For selection of cable of correct size and type 

for a particular application, the factors to be 

considered are:

1. System voltage
The type of operating system such as dc 

(2-wire or 3-wire) or ac (Single-phase, three-

phase), earthed or unearthed and operating 

voltage such as 415/240 V, 11, 33, 66, 132 KV etc.

2. Current carrying capacity
The current rating is the most important 

factor.

3. Permissible voltage drop
The cable should be selected of such a size 

that the voltage drop in the cable is within 

permissible limits.

4. Short circuit ratings
For selection of low tension cables this factor 

is not important but for high voltage cables, this 

factor is the most important. It is because in 

high-voltage systems the fault current (phase-

to-phase or phase-

to-earth) is very 

high. The cables 

should be so 

selected that it can 

withstand the 

stresses and the 

resulting increase in 

temperature caused 

by the maximum 

short-circuit current 

produced by the 

p h a s e - t o - p h a s e 

short circuit up to a period of 1 second.

5. Economic consideration
The cables should also give minimum 

operating cost (power losses, the interest on 

capital cost and depreciation).

Mechanism of Breakdown 
of Cable

There are two ways in which breakdown of 

cables usually occurs. One way is by a progressive 

coring and tracking, which always starts from the 

core or sheath, and ultimately bridges the 

electrodes. Another way is by thermal instability 

which occurs due to rapid increase in power 

factor with the rise in temperature. A marked 

difference between the methods of breakdown is 

that coring, once it occurs, will continue until the 

cable breaks down, another the time duration 

may be considerable for complete action. In 

thermal instability, however, no damage occurs 

until just before breakdown, so that if the load is 

reduced before breakdown the cables will not 

have suffered any permanent change. A very 

common occurrence is for coring to start and 

then introduce thermal instability at the centre 

of coring. 

Causes of Failure of 
Underground Cables
1. The most common point of failure is at the 

cable sealing box mostly due to poor 

workmanship of the cable jointer when the 

end was sealed.

2. Another most common cause is the 

mechanical puncturing of the lead sheathing 

of a cable, such as by a crowbar, especially in 

industrial installations where excavation and 

building operations are carried on in areas 

having several underground cables.

3. The cable may also get damaged due to 

vibration fatigue or overheating.

Advantages 
1. Less subjected to damage from severe 

weather conditions (mainly lightning, wind, 

freezing).

2. Underground cables need a narrower 

surrounding strip of about 1-10 meters to 

install up to 30 m for 400 KV, whereas an 

overhead line requires a surrounding strip of 

about 20-200 meters wide to be kept 

permanently clear for safety, maintenance 

and repair.

3. Underground cables pose no hazard to low 

flying aircraft or to wildlife.

Disadvantages 
1. Undergrounding is more expensive. In highly 

urbanized areas the cost of underground 

transmission can be 10-14 times as expensive 

as overhead.

2. Underground cables locations are not always 

obvious, which can lead to unwary diggers 

damaging cables or being electrocuted.

3. Underground cables are more subjected to 

damage by ground movement.

Comparison between 
overhead and underground 
systems
1. Maintenance cost of underground system is 

very low in comparison with that of overhead 

system.

2. Underground system is free from interruption 

of service on account of thunderstorm, 

lightning and objects falling across the wires.

3. In underground system there is no 

interference to communication circuits. 

4. Underground system cannot be operated 

above 66 KV because of insulation difficulties 

but overhead system can be designed for 

operation up to 400 KV or higher even.

Conclusion
Underground cables offer an affordable and 

justifiable solution for critical parts and in some 

cases the entire length, of overhead high voltage 

power lines. With appropriate technology used in 

appropriate places, the environment impact of 

underground cables can be minimised.  

Construction of underground cable
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Technology

Cables are integral part of 
every technology and 

engineering field. Frequent 
research and development is 

required to compete with 
the fast growing 

infrastructure of other 
countries by improving the 

ratings and durability of 
cables so as to open new 

applications.

Simmi Sharma
Ph.D. (persuing)

DTU, DELHI.

CABLE
Power Carrier

protection also traps heat generated from 

conductor losses so the protection needs to be 

thin. 

At high frequencies current tends to run 

along the surface of the conductor. This is known 

as the skin effect. Electric cables connect two or 

more devices, thereby, allowing the transfer of 

electrical signals and power from one device to 

another. In this process, smaller individual wires 

are twisted to produce larger wires that are more 

flexible than solid wires of same size. Bunching 

of these small wires before concentric stranding 

provides more flexibility. Tinning is used to 

provide lubrication between strands. Tinning 

helps in removal of rubber insulation. Copper 

wires can be bare or they can be plated with a 

thin layer of another metal usually tin, gold, 

silver as these are less prone to oxidation than 

copper, which lengthens life of wire and makes 

soldering easier. In fiber optics, these cables 

contain one or more optical fibers in a 

protective jacket that supports the 

fibers. These network 

cables are bendable 

although they 

Electric power is transmitted and 

distributed either by overhead system or 

by underground cables. Cables are mainly 

designed as per requirement. An electrical cable 

is an assembly consisting of one or more 

conductors with their own insulations, individual 

coverings, assembly protection and protective 

coverings. Electrical cables can be made more 

flexible by stranding the wires. Electrical cables 

are used for wiring in households for solving the 

purpose of lighting for power and control circuits 

that are permanently installed. Cables are 

securely fastened and organized by using cable 

trays, cable ties or cable lacing. In building 

construction, an electrical cable jacket material 

is a source of fuel for fires. To limit the spread of 

fire along cable jacketing use of cable coating 

materials with jacketing having inherently fire 

retardant is used. The plastic covering on metal 

clad cables is stripped off at installation to reduce 

the fuel source for fires. Inorganic coatings and 

boxes around cables also safeguard the 

nearby areas from the fire threat 

associated with unprotected 

cable jacketing. 

This fire 
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4. Ribbon cable are required when many wires are to be used. This type of 

cable easily provides flex and it is designed to handle low-level 

voltages.

5. Twin-lead is a flat two-wire line. It is also called a 300 Ω line because the 

line has an impedance of 300 Ω. It is used as a transmission line 

between an antenna and a receiver like ones used in TV and radio. These 

cables are stranded to lower skin effects.

6. Hybrid optical and electrical cables are used in wireless outdoor fiber-

to-the-antenna (FTTA) applications. The optical fibers carry information 

and the electrical conductors are used to transmit power. These cables 

are placed in several environments example to serve antenna mounted 

on poles or towers.

Some other types of cables are:
• Communications cable

• Direct-buried cable

• Flexible cables

• Non-metallic sheathed cable.

• Universal Serial Bus (USB) cables feature twisted pair wiring.

• Multicore cable 

• Portable cord – Flexible cable for AC power in portable applications

• Shielded cable – Used for sensitive electronic circuits or to provide 

protection in high-voltage applications.

are made up of glass. They are useful in wide area network (WAN) 

installations where long distance underground or outdoor cable runs are 

required and also in office buildings that require a high volume of 

communication traffic. 

Optical fibre is a cable with following advantages:

• Light-weight

• Immune to noise

• Low attenuation

• Tolerates data rates on the order of 100 Mbps

• Bandwidth from tens of megahertz to several gigahertz.

Undersea cables are used for long distance communication. Power 

cables are used for bulk transmission of alternating and direct current. 

Continuous-flex / flexible cables find utilization in moving applications. 

A current carrying conductor radiates an electromagnetic field and a 

cable picks up energy from this existing electromagnetic field around it. 

These effects are often undesirable in transmission of energy as it adversely 

affects nearby equipment and its parts. This can be prevented by keeping 

the cable length short as pickup and transmission are proportional to the 

length of the cable. A cable can cause unwanted pickup of noise which can 

mask the desired signal carried by the cable. The cable carrying power 

supply or control voltages even gets polluted to such an extent that it causes 

malfunctioning of the equipment. The preventive measure in regard is to 

route cables away from disturbance point. For this three principal design 

techniques are proposed:

• Twisted-pair Geometry

• Shielding Geometry

• Coaxial Geometry

Shielding uses the electrical principle of the Faraday cage. The cable is 

encased for its entire length in a wire mesh and wires running inside this 

shielding layer are decoupled from external electrical fields. Simple shielding 

of this type is not useful in low-frequency magnetic fields. A grounded 

shield on cables operating at 2kV or more gathers leakage current and 

capacitive current thus protecting living beings from electric shock and 

equalizes stress on the cable insulation.

Cable Designs
1. Twisted pair has two wires of a cable twisted around each other. It is 

demonstrated by putting one end of a pair of wires in a hand drill and 

turning while maintaining moderate tension on the line. The interfering 

signal has a long wavelength compared to the pitch of the twisted pair. 

Alternate lengths of wires develop opposing voltages that cancel the 

interference effects.

2. Coaxial design is used to reduce low-frequency magnetic transmission 

and pickup. In this design the foil or mesh shield has a circular cross 

section and the inner conductor is placed at its centre to provide the 

voltages induced by a magnetic field between the shield and the core 

conductor to form two nearly equal magnitudes cancelling each other. 

They are used for radio frequency signals example in cable television 
distribution systems. 

3. Paired cable consists of two individually insulated conductors that are 

generally used in DC or low-frequency applications.
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• Single cable  

• Submersible cable

• Twinax cable

• Serial and parallel cables: used in older days.

• Cross over cables : The use of Ethernet crossover cables was especially 

common on older home networks years ago while connecting two PCs 

directly together.

Earlier in homes, the electrical system was made up of single conductor 

wires. However, these days much of electrical wiring is done with multi 

conductor cables because of their ease of use. The purchase of wire is done 

by the foot or in spools that range from 50 to 500 feet. The most common 

multiconductor cable is made from metal or plastic and contains a neutral 

wire, a hot wire and a grounding wire. The neutral and hot wires are 

insulated by a thermoplastic material, the grounding wire can or can not be 

insulated. The wires are color-coded to guard for protection against 

connection errors. Neutral wires are white or gray, grounding wires are 

green, and hot wires are of any other colour.

The cable are also designed according to number of conductors they 

contain and their size. The larger the diameter, the greater the wire’s 

capacity is to carry current.

The mostly commonly used metal for wires is copper due to its efficiency 

as a conductor. Wire also comes in aluminum and aluminum clad with 

copper but these are not efficient in conducting current. So the wires are 

required to be of large size to achieve the same capacity. 

Power cables are mainly used for power transmission and distribution 

purpose. It is an assembly of one or more individually insulated electrical 

conductors, usually held together with an overall sheath. The assembly is 

used for transmission and distribution of electrical power. Electrical power 

cables can be installed as permanent wiring within buildings, buried in the 

ground and run overhead or exposed. Flexible power cables are used for 

portable devices, mobile tools and machinery. These are designed and 

manufactured as per voltage, current to be carried, operating maximum 

temperature and purpose of applications desired by customer. For mining, 

extra mechanical strength is provided to cable with double armouring. For 

wind power plant customers generally require flexible and UV protected 

cable with mechanical tough sheath. The underground cables have several 

advantages such as less liable to damage through storms, lightning, low 

maintenance cost, less chances of faults, smaller voltage drop and better 

general appearance. Voltage drop is also an important factor of cable 

design. As V=IR , COPPER is preferred over aluminium due to lesser voltage 

drop.

A power cable consists of : 

1. Conductor

2. Bedding

3. Armouring

4. Outer sheath

5. Insulation

Another important factor is the mechanical and chemical properties of 

the connection technologies. In many applications cables withstand intense 

heat and welding sparks. Some of them are tabulated in Table 1.

Conclusion
Cables are integral part of every technology and engineering field. 

Frequent research and development is required to compete with the fast 

growing infrastructure of other countries by improving the ratings and 

durability of cables so as to open new applications. 

Table 1
Name Features Application

PVC cable Solid and economical Food industry.

PUR cable Durable and highly flexible Production lines, machine tool manufacturing, plant 

engineering.

PUR U cable Highly flexible Production lines, machine tool manufacturing, plant 

engineering, assembly lines. 

PUR A Resistant to welding sparks Automotive industry

POC cable Specifically for welding areas Automotive industry, steel industries.
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Condition Monitoring

Partial discharges (PD) are in general a consequence of local 
electrical stress concentrations in the insulation or on the 
surface of the insulation. Corona is a form of partial 
discharge that occurs in gaseous media around conductors 
which are remote from solid or liquid insulation…

Dr B Nagehwar Rao
Additional Director

CPRI, Bangalore

Online Partial Discharge Measurements
on Power Cables

interferences associated with PD signal 

extraction.

Definition of Partial 
Discharge 

Partial Discharge is the localized electrical 

discharge that only partially bridges the 

insulation between conductors and which can or 

cannot occur adjacent to a conductor [1]. Partial 

discharges (PD) are in general a consequence of 

local electrical stress concentrations in the 

insulation or on the surface of the insulation. 

Corona is a form of partial discharge that occurs 

in gaseous media around conductors which are 

remote from solid or liquid insulation. Partial 

discharges are often accompanied by emission of 

sound, light, heat, and chemical changes. It is 

Condition monitoring of high voltage 

equipment is mandatory to prevent 

failures, reduce maintenance and 

operating costs and also to extend plant life. 

Partial discharge measurement is an important 

condition monitoring technique to assess the 

insulation condition of high voltage equipment 

like power cables, generators, motors 

transformer’s, ct’s pt’s etc. The partial discharge 

measurement is a non-destructive diagnostic 

test to locate incipient fault in an insulation 

system. Compared to all other electrical product, 

extruded power cables system is most vulnerable 

to partial discharge failures. This paper 

summarises the various partial discharge 

measuring techniques, issues and signal 

processing techniques available to eliminate the 

K P Meena
Joint director

CPRI, Bangalore

R Arunjothi
Engineering officer
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measured in units of charge known as pico-

Coulombs or millivolts.

Occurrence of Partial 
Discharges

It has been well recognised that one of the 

most common causes of insulation system failure 

occurs due to presence of void inclusions. For 

example, in case, extruded cables during 

manufacture or oil impregnated paper insulating 

systems such as power transformers and 

capacitors, voids are generally introduced due to 

maintenance of poor vacuum during the 

impregnation cycle. When the insulation system 

is subjected to a voltage stress such weak points 

occluded results in local over-stressing and 

undergo partial discharges activity. Although, 

the magnitude of such discharges is usually small 

they are known to cause progressive deterioration 

and eventually breakdown (failure) of the 

insulation due to their chemical effects. 

Sequence of Discharges 
The dielectric constant of the void inclusion 

usually a gas or a mixture of gases is often lower 

than that of the surrounding dielectric so that the 

electric stress in the void is higher than in the 

dielectric. Hence, void breakdown at a lower 

stress. When the void is subjected to a stress 

greater than its breakdown value (ignition 

voltage) discharge will occur regularly at each 

half cycle of the applied voltage wave. The 

number of the discharges that occur in each half 

cycle is mainly determined by the integer times 

that the applied voltage peak exceeds the 

ignition voltage of the void.

The insulation of all power equipment’s may 

contain several cavities at different locations and 

these in turn may contain different discharges 

sites. Consequently, if discharges are made visible 

on an oscilloscope a complex picture will appear. 

Constant, intermittent and irregular sequence of 

discharges may appear separately or 

superimposed. Surface discharges may also occur 

if there exists a stress component parallel to the 

dielectric surface.

Failures due to Partial 
Discharge

Partial Discharge leads to chemical and 

mechanical destruction of adjoining materials. 

Insulation breakdown is the number one cause of 

electrical failures. In medium and high voltage 

equipment, partial discharges are the first 

indication of insulation breakdown. The failure 

rate of Electrical equipment due to Partial 

discharge based on IEEE report is as given below. 

[2].

PD Detection in Power 
Cable System

Partial discharges in power cable systems are 

caused by various defects such as voids, shield 

protrusions, contaminants, improper installation 

of accessories, improper stress control at 

accessories and defects developed due to ageing. 

Off line and on line measurement techniques are 

available for PD Detection and measurement. 

Off-Line Partial Discharge 
Testing Techniques 

Offline Detection requires de-energization of 

the cable under test and in some cases, 

completely removed from the distribution 

system. It has the advantage of close control of 

the test voltage, and if necessary raising the 

voltages above the normal operation voltage. 

Partial discharge measurement on long 

length extruded cable necessitates the use of 

high KVA rating, PD free source transformers in 

order to drive higher capacitive currents. To 

overcome this difficulty, alternate methods like 

VLF (Very Low Frequency), OWTS (Oscillatory 

Wave Test Set), DAC etc., are used. Very-low 

frequency (VLF) source allows the cable to be 

energized at 0.1Hz therefore preventing any 

large capacitive current from being drawn and 

minimizing the size of the test set. While off line 

testing is a valuable resource, this method is 

costly due to the requirement of disconnection 

the cables from the substation.

On-line PD Measurements
Online PD Detection is based on detecting 

the discharges at operating voltage using proper 

sensors, without the use of any additional source. 

In this case, the testing is conducted during real 

operating conditions, under typical temperature, 

voltage stresses, and vibration levels. It is a non-

destructive test and does not use over voltages 

that could adversely affect the equipment. Online 

Partial Discharge Testing is relatively inexpensive 

compared to offline testing which requires 

interruption of service and production. 

Issues with Online PD 
Measurements

Compared to Off line methods, the sensitivity 

of PD measurements will be much poor due to 

higher interferences and noises. Another issue 

with on-line PD measurements appears when 

more than one source of pulse-shaped signals is 

present in the electric HV system under testing. 

In these cases, an adequate selection of the non-

conventional measuring technique with the most 

suitable sensors and the implementation of 

effective signal processing tools are essential to 

achieve a correct evaluation of the insulation 

condition.

Capacitive or inductive sensors are used for 

Partial discharge detection to measure the high 

frequency pulses generated due to Partial 

discharges. Generally, capacitive sensors are used 

for offline PD detection and Inductive sensors for 

online detection. Typical inductive sensors are 

ferrite based high frequency current sensors 

(HFCT). The sensors provide wideband 

 Table 1. Total Failures Due to Insulation Breakdown

Component Percentage of Insulation failure (%)
Transformers 84

Circuit Breakers 21

Disconnect Switches 15

Insulated Switchgear Bus 95

Bus duct 90

Cable 89

Cable Joints (Splices) 91

Cable Terminations 87
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measurement s from 100 kHz to 30 MHz. These 

split core sensors are inductively coupled to the 

earth link of each phase cable. 

Noises and Interferences
On-line partial discharge measurements are 

hampered with external and internal 

disturbances, which decrease the sensitivity of 

the measurements. There are three common 

types of disturbances namely (a) narrowband 

interference, (b) broadband noise and (c) pulse-

shaped interference. Figure 1 & 2 shows the 

typical form of disturbances in time and 

frequency domain.

It can be seen from Figure 2 that a broadband 

signal is random in nature and its energy is 

equally spread along the whole frequency band. 

A narrowband signal is concentrated on a narrow 

frequency band and in time domain it is 

continuous and strongly oscillating. A pulse-

shaped signal is discontinuous in time domain 

and in frequency domain its power is widespread 

and usually concentrated on lower frequencies.

Narrowband Interference
Narrowband interference is usually the most 

dominant source of disturbance in on-line partial 

discharge measurements and thus increases the 

noise level. Its amplitude can be a lot higher than 

the amplitude of the partial discharge pulses. The 

main sources of narrowband interference are 

radio transmitters. Broadcasting stations, mobile 

phones, etc. The level of these kinds of disturbances 

varies strongly as a function of time of day and 

place. Narrowband interference is picked up by 

the cable shield, overhead lines, badly shielded 

RMU components or the sensors themselves. 

Narrowband interference can be compressed by 

conventional notch filters or modern signal 

processing tools and through that the sensitivity 

of the measurement can be increased.

Broadband Noise
Stochastic broadband noise signals result 

from numerous natural and artificial sources like 

thermal noise, lightning noise, measurement 

instrument noise or other man-made noise. 

Broadband noise is present within the entire 

frequency spectrum of the partial discharge 

signals and thus sets a fundamental limit for 

partial discharge detection. Most of the 

broadband noise is concentrated on frequencies 

below 30 MHz. 

Pulse Shaped Interference
Pulse-shaped interference frequently occurs 

during partial discharge measurements. Examples 

of pulse-shaped interference are thyristor pulses, 

switching transients and partial discharges from 

adjacent systems. The pulse shape of this kind of 

interference can be identical to the partial 

discharge pulses from the tested cable. Thus this 

type of interference can lead into false results if 

proper discrimination between the partial 

discharge pulses from the measured cable part.

Noise Elimination through 
Signal Processing 
Techniques

The discrete Wavelet transform (DWT) is 

found to be a powerful signal processing tool to 

denoise the PD signals. Wavelets are 

mathematical functions that divide the data into 

different frequency components, and then study 

each component with a resolution matched its 

scale. They have advantages over traditional 

Fourier transform methods where the time-

based signal is converted to frequency based, 

where all information regarding time will be lost. 

Since Partial discharges are non-stationary 

signals with discontinuities and sharp spikes, the 

time information is also vital in analysing the PD 

signal.

Wavelet Transform
The general wavelet-based denoising 

method proceeds in three steps: decomposing 

Figure 1: Typical form of disturbances in time domain
a) Broad band noise (b) Narrow band noise 

(c) Pulse noise

Figure 2: Typical form of disturbances in Frequency domain
(a) Broad band noise (b) Narrow band noise (c) Pulse noise
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the noisy signal, thresholding the wavelet 

coefficients, and reconstructing the signal as 

shown in Figure 3. In the first step, the signal is 

transformed into the wavelet domain and 

represented by weighted coefficients. This stage 

involves defining, the type and order of mother 

wavelet, and the decomposition levels. The first 

step is to decompose the signal to a maximum 

level using the selected mother wavelet. The 

levels for decomposition need to be selected with 

careful analysis so that the PD signal will not get 

attenuated and at the same time maximum 

reduction of noise level is to be ensured. In each 

level, the signal is down sampled by 2. The tree 

structure of wavelet method of dividing signals 

to detail and approximation coefficients are 

shown in Fig 4. 

The second step is crucial for efficient noise 

cancellation. In this step, it is necessary to set a 

proper threshold in such a way that all 

interferences and noises are suppressed. Wavelet 

denonising methods can be carried out using 

either hard or soft thresholding. Hard 

thresholding processes data in such a way that 

those wavelet coefficients whose absolute values 

(x) are greater than the threshold (λ) are kept and 

those less than the threshold are set to zero. Soft 

thresholding sets the wavelet coefficients below 

the threshold to zero. The coefficients greater 

than threshold are kept and then shrunk towards 

zero. The reconstruction is defined by the inverse 

discrete wavelet transform which involves 

up-sampling and filtering steps. At the 

completion of this stage, the denoised signal is 

represented in time domain.

Wavelet Packet
Wavelet packet transform (WPT) is a direct 

expansion from the DWT pyramid tree algorithm 

where each branch of the tree has two sub-

branches. It is the generalization of DWT in that 

both the low-pass and the high-pass output 

undergo splitting at the subsequent level. 

Therefore, WPT is seen to have the capability of 

partitioning the high-frequency bands to yield 

better frequency resolution.

The complete binary tree resulted from WPT 

contains many nodes. It follows that the terminal 

nodes (leaves) of every connected binary subtree 

of the complete tree form an orthogonal basis of 

the signal space. Therefore, to achieve the best 

denoizing performance, there is a need of 

choosing the best nodes subset (best tree) for 

representing a signal in wavelet packet domain. 

The tree structure of wavelet packet transform is 

as given in Fig.5. 

In wavelet packet analysis, the details coefficient 

as well as the approximation coefficients are split.

Conclusion
Partial discharge (PD) measurements provide 

valuable information for assessing the condition 

of high voltage (HV) and EHV Power Cable 

systems, contributing to their quality assurance. 

The availability of significant Online PD 

measuring techniques makes it possible to 

acquire the PD signals from cable system, without 

interruption. However in Online PD 

measurements apart from the signal acquisition 

the signal processing also plays an important role 

in ascertaining the actual magnitude, its 

significance and location. The digital signal 

processing technique based on wavelet technique 

is highly imperative in proper extraction of PD 

signals. 
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Boosting Power

ABB India has won an order worth around INR 178 crore, from Power 

Grid Company of Bangladesh Ltd (PGCB), the country’s leading 

transmission utility, to support the country’s power infrastructure 

expansion and meet its growing electricity needs. As part of the project, ABB 

India will build two new substations and upgrade two existing substations, 

all located in the south-eastern parts of 

Bangladesh. The order was booked in the 

first quarter of 2017. The design, engineering, 

system integration and supply of key 

products will be executed in India, another 

example of making in India for the world.

The substations will add around 535 

megawatts (MW) of transmission capacity – 

enough to power more than 250,000 

households – and contribute to the 

government’s target of providing access to 

electricity for its population of around 165 

million by 2021. The government of 

Bangladesh is working towards its ‘Vision 

2041’, which outlines plans to have a strong 

and developed economy by 2041. To achieve 

this, the country is focusing on a steady GDP 

growth of over 7 percent. This economic growth ambition is also boosting 

the demand for electricity. 

“Our long term partnering and association with PGCB for strengthening 

of power network in Bangladesh has been a rewarding experience,” said 

Sanjeev Sharma, CEO and Managing Director ABB India. ‘Benefiting from a 

young grid, the country has been adopting smart technologies like GIS with 

ease, to connect households to reliable power. Advanced technology 

solutions for secure and quality power will enable the country to tap into its 

potential and catalyze growth in the region,’ he added.

ABB will build and commission one 132kV/33kV air insulated switchgear 

substation in Kachua, one 132kV/33kV gas insulated switchgear substation 

in Kalurghat and upgrade two existing 132kV/33kV AIS substations into GIS 

substations in the Comilla and Modhunaghat areas. ABB will also provide 

substation automation systems and fiber optic communications. 

The long-term plan for Bangladesh is to generate 60,000 MW electricity 

by 2041 – four times its current capacity – and grow its industrial and 

transport sector. Bangladesh is investing in its electricity infrastructure to 

meet the rapidly increasing demand for power and to ensure a reliable 

supply of electricity. For over a decade, ABB has supported utility and 

industry customers in Bangladesh to help the country meet its growth plans.

ABB is a pioneering technology leader in electrification products, 

robotics and motion, industrial automation and power grids, serving 

customers in utilities, industry and transport & infrastructure globally. 

Continuing more than a 125-year history of innovation, ABB today is writing 

the future of industrial digitalization and driving the Energy and Fourth 

Industrial Revolutions. ABB operates in more than 100 countries with about 

132,000 employees. 

ABB India to reinforce Bangladesh power grid
INR 178 crore substation order to enhance transmission capacity 
and boost electricity supply to more than 250,000 households…

ABB India will build two new substations and upgrade 
two existing substations, all located in the south-

eastern parts of Bangladesh. The o
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Safety

A 
new method developed by Disney Research for wirelessly 

transmitting power throughout a room enables users to 

charge electronic devices as seamlessly as they now connect 

to WiFi hotspots, eliminating the need for electrical cords or charging 

cradles.

The researchers demonstrated their method, called Quasistatic 

Cavity Resonance (QSCR), inside a specially built 16-by-16-foot room 

at their lab. They safely generated near-field standing magnetic 

waves that filled the interior of the room, making it possible to power 

several cellphones, fans and lights simultaneously.

Alanson Sample, Associate Lab Director & Principal Research 

Scientist at Disney Research, said, “This new innovative method will 

make it possible for electrical power to become as ubiquitous as WiFi.” 

“This in turn could enable new applications for robots and other 

small mobile devices by eliminating the need to replace batteries and 

wires for charging,” he further added. 

According to Sample, who leads the lab's Wireless Systems Group, 

wireless power transmission is a long-standing technological dream. 

Celebrated inventor Nikola Tesla famously demonstrated a wireless 

lighting system in the 1890s and 

proposed a system for 

transmitting power long 

distances to homes and factories, 

though it never came to fruition. 

Today, most wireless power 

transmission occurs over very 

short distances, typically 

involving charging stands or 

pads.

The QSCR method involves 

inducing electrical currents in the 

metalised walls, floor and ceiling 

of a room, which in turn generate 

uniform magnetic fields that 

permeate the room's interior. This 

enables power to be transmitted 

efficiently to receiving coils that 

operate at the same resonant 

frequency as the magnetic fields. The induced currents in the structure 

are channelled through discrete capacitors, which isolate potentially 

harmful electrical fields.

In the demonstration, the researchers constructed a 16-by-16-

foot room with aluminium walls, ceiling and floor bolted to an 

aluminium frame. A copper pole was placed in the centre of the room; 

a small gap was created in the pole, into which discrete capacitors 

were inserted.

Devices operating at that low megahertz frequency can receive 

power almost anywhere in the room. At the same time, the magnetic 

waves at that frequency don't interact with everyday materials, so 

other objects in the room are unaffected.

Though the demonstration room was specially constructed, 

Sample said it likely will be possible to reduce the need for metalised 

walls, ceilings and floors in the future. It may be possible to retrofit 

existing structures, for instance, with modular panels or conductive 

paint. Larger spaces might be accommodated by using multiple 

copper poles. 

Today, most wireless power transmission occurs over very short 
distances, typically involving charging stands or pads...

Wireless Power Transmission Safely 
Charges Devices Anywhere Within a Room
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Larsen & Toubro Limited has commissioned gas turbines in open cycle 

for two large gas-based power projects in Bangladesh in quick 

succession during March 2017.

The first 150 MW gas turbine for Bangladesh Power Development Board 

(BPDB)’s 225 MW Combined Cycle (Dual Fuel) Power Plant at Sikalbaha in 

Chittagong district was synchronized with the national grid on March 25, 

2017. The second 280 MW gas turbine for North West Power Generation Co 

Ltd (NWPGCL) Combined Cycle Power Plant (360 MW) Development Project 

at Bheramara in Kushtia district was synchronized with the grid on March 

31, 2017. With the successful commissioning of these two gas turbines at 

their full capacity, approximately 450 MW of clean and green power has 

been added to the generation capacity of Bangladesh.  

BPDB had awarded the engineering, procurement and construction 

(EPC) contract for Sikalbaha project to L&T through international bidding in 

August 2014 and work on the project started in April 2015. L&T has supplied 

advanced class gas turbines and high efficiency steam turbines for this 

project from world renowned European OEM - Siemens AG of Germany. 

NWPGCL had awarded the Bheramara project in July 2014 to Japanese 

company - Marubeni Corporation - through international bidding, which 

engaged L&T as its EPC subcontractor. In this project, L&T has supplied 

state-of-the-art gas turbines and steam turbines from Japanese OEM - 

Mitsubishi Hitachi Power Systems.  

The power plants are designed to operate on natural gas as well as 

heavy fuel oil and work is in advanced stage to commission the steam 

turbines in combined cycle mode later this year. Once commissioned, the 

two power plants will generate more than 635 MW on full load. 

Both these power plants, at Sikalbaha and Bheramara, are being 

executed by Gas Based Power Projects business unit of L&T Power, based in 

Baroda. EPC scope in these projects includes design, detailed engineering, 

supply, installation and commissioning of the power plant on a turnkey 

basis. L&T’s engineering joint venture, L&T-Sargent & Lundy, has carried out 

plant integration and detailed engineering for both the projects. 

While procuring gas turbines, steam turbines, gas booster compressors, 

transformers and other equipment from world renowned manufacturers, 

L&T has also supplied several of its high quality in-house manufactured 

equipment such as condensers, electrical switchgears, heat recovery steam 

generator (HRSG), etc. 

L&T has engaged civil, mechanical and electrical contractors from 

Bangladesh for execution of its site works, contributing to the skill 

enhancement of the workmen and employment for the local population. 

During peak construction period, close to 3,000 workmen were engaged in 

project activities at both the sites. Despite several challenges, L&T continued 

with the project activities without any disruption, maintaining an 

atmosphere of trust and harmony with the local population.  

L&T Power is also executing an EPC subcontract for another 400 MW gas 

based power plant at Bibiyana in Sylhet district, Bangladesh. It will be ready 

for commissioning in 2018-19. 

Successful commissioning of these power plants will assist Bangladesh 

in achieving its target of 24,000 MW by 2021 and result in improving the per 

capita electricity availability in the country.

L&T is an Indian multinational, engaged in Technology, Engineering, 

Construction, Manufacturing and Financial services with over USD 16 billion 

in revenue. It operates in over 30 countries worldwide. A strong, customer-

focused approach and the constant quest for top-class quality have enabled 

L&T to attain and sustain leadership in its major lines of business for over 

seven decades. 

Larsen & Toubro Limited has commissioned gas turbines in open cycle for two large 
gas-based power projects in Bangladesh in quick succession during March 2017

L&T Makes its Mark in 
Bangladesh Power Sector
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Wind Power

The company has been awarded three further contracts for the 

supply and installation of 13 of its gearless turbines in Lower 

Saxony and Schleswig-Holstein. For the WPD Windpark 

Damme GmbH & Co. KG, Siemens will install and commission six units 

of the latest type SWT-3.3-130. A project in Karlum in the northern 

part of Schleswig-Holstein will receive seven units of the type SWT-

3.0-113. The deals include a long-term service agreement for 15 and 

20 years respectively.

Having made positive experiences with Siemens wind turbines, 

commissioned in 2016, WPD Windpark Damme GmbH & Co. KG is now 

expanding its Siemens fleet: According to plan, all turbines of its first 

project close to the A1 motorway were connected to the grid by the 

end of last year. The operator has now ordered six further turbines of 

the new type SWT-3.3-130 to repower an older project situated at 

Borringhauser Moor, and is offering citizens of the Damme community 

options to invest in the new project. The new turbines will be installed 

in autumn 2017 at a hub-height of 135 meters. In the framework of a 

full service contract, Siemens will care for smooth operation over a 

period of 15 years.

The citizens' wind park known as Bürgerwindpark Brebek GmbH 

& Co KG, situated in the northern part of Schleswig-Holstein, is 

building on the success of a previous project with Siemens wind 

turbines. For its new expansion project in the community of Karlum, 

the operator has ordered seven units of the type SWT-3.0-113. The 

community wind farm association which will operate the project now 

consists of more than 280 citizens of the three municipalities in the 

region. Siemens will install the wind turbines in the spring of 2017 on 

steel towers at a hub height of 115 meters. 

After commissioning in the summer, Siemens Wind Power will 

also be responsible for service and maintenance over a period of 20 

years. Similar to the predecessor Brebek wind farm, the new Karlum 

project utilises the electromagnetic compatibility of the direct drive 

turbines to fulfill site-specific constraints to protect a neighbouring 

military radio station.

Thomas Richterich, CEO Onshore at Siemens Wind Power, said, “ 

The further success of our direct-drive onshore wind turbines in the 

German market underlines the fact that our technology is now 

established as good choice for demanding sites.”

“With the new generation of gearless wind turbines we have now 

expanded our portfolio to offer competitive solutions for inland low 

wind sites. This will enhance the popularity of our turbines in the 

middle and the south of Germany,” he further added. 

Continuing success for Siemens' direct-drive onshore wind turbines 
in Germany...

Siemens to Supply Wind Turbines for 
Two Projects in Northern Germany
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Sustainable Energy

Climate change effects world over have resulted in transition of focus 

from using black to green energy solutions. Not only so, people also 

want to introduce a mix of green in their existing portfolio with 

multiple green energy sources.

Central to DEIF’s vision is to be the preferred global supplier of green, 

safe and reliable energy control solutions, we at DEIF are committed to 

actively engaging in and supporting sustainable environmental policy by 

developing and supplying cleantech products and intelligent power 

management. Our goal is to help make the world a little greener every time 

we implement a DEIF solution. Reflecting the accelerating switch of the 

worldwide energy system towards more renewable and sustainable energy 

practices, DEIF’s progressive strategies and product development focus 

intensely on Wind power, Hybrid Solar, Hydropower and Biogas. 

Aiming to also act in an ethically responsible way across all business 

segments, including conventional power generation, all DEIF products and 

solutions are developed in accordance with DEIF’s green vision. DEIF 

develops energy efficient products and solutions that reduce fuel 

consumption, maintenance intervals, thus cutting harmful emissions  and 

costs. As a means to combat climate change, conserve natural resources and 

meet the challenges of global population growth, we are continuously 

looking for ways to increase the performance and efficiency of our partners’ 

installations. 20% of DEIF’s more than 500 highly skilled employees work in 

R&D in our pursuit of excellence, consistently mapping new ways in power 

control technology.

A  DEIF solution is a greener choice because it means optimised 

operation: life extensions and other advanced technologies make our 

customers'  assets more valuable and operationally more efficient.  DEIF 

solutions being cost-effective balance your economy and conserve the 

environment as they are highly efficient.  

Extracting more out of the Sun

DEIF’s Automatic Sustainable Controller (ASC) is a solution that provides 

integrated solution for systems with utility, diesel and solar power source. 

The system provides an interface between the diesel/gas genset and solar, 

with or without presence of utility power - a solution that enables you to 

share the load between solar PV cell and diesel/gas genset with maximum 

solar penetration, thus resulting in maximised savings even during utility 

failure. Using solar for the additional period of the year can make that period 

also further green and help maximize the project’s overall return on 

investment. DEIF’s solar solution will thus prove to be a boon to India’s 

evolving solar sector.

Capturing the Wind
Needless to say that in DEIF’s Wind Power Technology division every 

product sold is contributing to a greener world. We do not only contribute 

– we also optimise. Thus, the control systems of DEIF Wind Power Technology 

are constantly subject to optimisation of the energy generated by the wind 

turbines.

Flexible and reliable control solutions being our strength, we deliver 

everything from complete turnkey solutions to individual components.

At DEIF, we continuously strive to improve the performance of the wind 

turbines and make necessary upgrades to the application and embedded 

software. As a customer you also benefit by receiving free software updates 

in future as well.

DEIF’s wind turbine control systems are not only suitable for new 

installations but also can be used for retrofitting existing wind turbines to 

give you numerous key benefits.

Harnessing Hydro Power
Hydroelectric power plants are installed to capture energy from the 

flowing water and turned into electricity. Delomatic 4 (DM-4) Hydro-

controlled plants offer fully automated control for stable optimised 

operation and require less maintenance and fewer man hours. Compatible 

Green DEIF World 
– Words supported with actions
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For more details, contact: india@deif.in

with all types of turbines, the Delomatic 4 Hydro is flexible and easy to adapt 

with simple parameter settings. Critical functions such as speed governing, 

generator protections and synchronising are fully integrated with password-

protected features for maximum security.

The advantages to DEIF’s Delomatic solution go beyond savings, wiring, 

construction, engineering and maintenance. It is also a flexible solution 

equally suited for new installations and retrofits, designed to control hydro 

turbine generators ranging from 2 kW to 20MW along with its auxiliary 

equipment.

Making the most out of waste gas
Regardless if your gas is bio, natural, landfill or other, our control 

solutions will enable you to convert it into energy. Irrespective of size of your 

application, type and make of your gas engine or turbine, DEIF’s standard 

controllers are extremely flexible and will accommodate most of your needs. 

But we are also happy to develop completely unique solutions designed 

exclusively for your specific application. Our product DM 400 Gas is suitable 

for total engine control and protection whereas Automatic Genset Controller 

– AGC-4 Gas is suitable for power management and CHP applications. 

Installing DEIF solution benefits through increased operational availability 

of the system and enhanced cost saving by not having to pay to dispose the 

waste.

Transforming black to green

Equipped with features and functionalities such as fuel optimisation, 

load dependent start/stop, asynchronous load sharing, DEIF’s Automatic 

Genset Controller – AGC-4 is the most comprehensive and flexible power 

management and protection unit in the diesel segment. The innovative 

solution gives you a critical market advantage that ultimately helps you 

produce more green power at the lowest possible cost.

Internally Green

DEIF A/S is ISO 14001:2004 certified for Environmental Management 

Systems. DEIF A/S also has been approved by Lloyd’s Register Quality 

Assurance with the environmental scope as “The environmental aspects in 

relation to the processes, facilities and buildings for administration, 

development and manufacturing of control & instrumentation products.”

The green focus at DEIF is not only related to product solutions but also 

to our internal processes as well. Internally, we focus on carbon-neutral 

heating and cooling; the DEIF Group's headquarters in Skive, 

Denmark, features advanced green energy system includes a carbon neutral 

Aqua Thermal Storage System: storing ground water at constant 

temperatures in underground wells, the system heats and cools the 

buildings and has an indefinite lifespan.

Our CHP plant cuts emissions – a micro CHP plant generating power for 

DEIF’s buildings, naturally equipped with DEIF controllers, helps keep our 

CO2 emissions low.

DEIF wants to prevent pollution & reduce negative environmental 

impact by encouraging all employees to have a high environmental 

awareness in every relevant decision taken in the company, especially in our 

processes and production. We want to have a common green mind-set.

DEIF A/S is part of the CO2 neutral website initiative. The carbon 

emissions from both the website and the users of the site are offset through 

the building of new renewable energy sources, various CO2 reducing 

projects, and through purchasing certified CO2 offsets cleared by relevant 

government institutions and bodies.

The DEIF website is hosted on Hostnordics servers. As part of Hostnordics 

green IT strategy to minimise power consumption to take pressure off the 

environment.

DEIF’s printed marketing material is carbon compensated according to 

ClimateCalc (Cert. no. CC-000033/DK). The paper used for printing is FSC 

certified (Forest Stewardship Council) implying that the paper comes from 

well managed forests that provide environmental, social and economic 

benefits. The printed matter also carries NORDIC ECOLABEL stamp that 

evaluates a product's impact on the environment throughout the whole life 

cycle.

We at DEIF have done our part in all aspects of product life cycle, now 

it’s your turn to make a commitment towards green energy and safe 

environment. DEIF can help you achieve your green energy goals. Backed by 

local support team, choosing DEIF implies reliable and fast on-site service & 

support.  
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Trends

Microgrids and smart grids are becoming increasingly relied upon 

as the world searches for sustainable power sources and as its 

energy needs continue to grow. As advancements in power 

technology continue making electrical grids smaller, more powerful, and 

more energy efficient, one precious metal is behind it all: copper.

The Copper Development Association (CDA) has examined these trends 

in electrical infrastructure and has published a new case study, titled Copper 

Connects Microgrids with Smart Grids. This new publication offers expert 

insight into the latest energy technology, how it encourages renewable 

technology, and how copper connects it all together. The study found that 

modern energy infrastructure is moving away from traditional large, 

resource-consuming electrical grids and moving toward microgrids that 

make it easier to distribute power to communities, public institutions, 

commercial facilities, universities, and even island communities.

Microgrids utilise wind and solar energy systems, which also use copper 

to run efficiently, as opposed to traditional energy storage systems and 

fossil-fuel burning plants unless absolutely necessary. Microgrids are also 

very resilient and decrease the 

chances of major electrical 

failure.

One example of microgrids 

is the installation at the Illinois 

Institute of Technology (IIT) in 

Chicago. The peak load of the 

campus is around 10 

megawatts (MW) and its 

on-campus DER includes two 4 

MW combined cycle gas units 

and a small wind turbine. 

There are also plans to add 

rooftop photovoltaics (PV) as 

well as a 500 kilowatt hour 

(kWh) battery, which will 

bring the total DER capacity 

close to 9 MW. This will allow 

the campus to operate as an 

‘island’ most of the time, 

meaning it will not import any power from the grid. A ‘smart grid’ generally 

refers to a class of technology people are using to bring utility electricity 

delivery systems into the 21st century, using computer-based remote 

control and automation.

As these new types of electrical infrastructure become more plentiful, 

the technology will advance and the costs of components will drop. The new 

electric grid will be built around thousands of microgrids that are not totally 

independent but rather can share their resources to mutual advantage while 

at the same time not becoming too vulnerable to a single control centre. 

One thing is clear: it’s going to take a lot of copper to make these grids 

operational.

Zolaikha Strong, Director of sustainable energy at CDA, said, “Microgrids 

are truly the future of power systems. They are smaller, more efficient, and 

more environmentally friendly. The copper in these microgrids is vital to 

their success and will continue to be relied upon throughout the lifespan of 

these grids, due to its resiliency.” 

Copper Is Essential to Modern, 
Sustainable Electric Grids

The Copper Development Association (CDA) has examined these trends in electrical infrastructure and has 
published a new case study, titled Copper Connects Microgrids with Smart Grids...
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Market Outlook

Ind-Ra has maintained a 
Stable Outlook on most of its 

rated power sector entities 
for FY18, as the agency 

expects its rated entities will 
continue to manage fuel and 
state power utility risks due 

to a favourable tariff 
mechanism, a comfortable 

liquidity position and 
support from central and 

state governments…

Thermal PLF to Remain 

Subdued in FY18
Ind-Ra expects the PLFs of coal-based plants 

to decline further in FY18 and rise thereafter, 

though they would continue to remain sub-65% 

until FY22. India added nearly 115GW of coal-

based capacity over FY11-9MFY17. However, 

demand growth did not keep pace with such 

capacity addition. This has put pressure on the 

PLFs of coal-based thermal power plants. In the 

past, coal and discom financial health were the 

two key constraints to the overall PLF. However, 

demand, solar capacity addition and discom 

financial health will be the major factors putting 

pressure on PLF in future.

Private Sector to be Worst Hit
Ind-Ra believes nearly 45GW of private 

sector coal-based capacity running at sub-50% 

India Ratings and Research (Ind-Ra) has 

maintained a stable to negative outlook on 

the power sector for FY18, despite an 

improvement in coal availability, the 

restructuring of discom debt and the 

operationalisation of stuck projects. This is owing 

to large underutilised capacities, muted demand, 

bunched capacity addition, soft merchant power 

prices, continued investments in renewable 

capacities, lack of power purchase agreements 

(PPAs) and weak discoms.

Moreover, Ind-Ra has maintained a Stable 

Outlook on most of its rated power sector entities 

for FY18, as the agency expects its rated entities 

will continue to manage fuel and state power 

utility risks due to a favourable tariff mechanism, 

a comfortable liquidity position and support 

from central and state governments.

Sector Consolidation Likely
Credit profiles of large-sized power 

companies appear to have stabilised, though the 

sector’s return on capital employed remains 

unattractive. However, small private companies 

are the worst hit. With a sub-50% plant load 

factor (PLF), they have a high probability of debt 

default. Under the current scenario, the survival 

of such players is not possible. There is a 

possibility of sector consolidation, which could 

be triggered by the new bankruptcy code.

Salil Garg
Director - Corporates

India Ratings and Research 
(Ind-Ra)

Capacity Sufficient, Demand Deficient

Analysts –
Vivek Jain
Salil Garg
Ashoo Mishra
Rohit Sadaka
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PLF is currently stressed, with a debt of nearly 

INR1.9 trillion. The private sector has been hit 

harder due to lack of PPAs for the entire capacity. 

Earlier, the private sector kept a part of the 

capacity untied due to high short-term prices. 

The PLF of the private sector’s coal-based plants 

fell to 56.3% in 9MFY17 from 83.9% in FY10. 

Given short- term power prices are likely to 

remain benign and discoms’ unwillingness to 

sign PPAs, these capacities are unlikely to see an 

increase in PLF. Moreover, according to Central 

Electricity Authority (CEA) estimates, 50GW of 

capacity has a high probability of getting 

commissioned over FY18-FY22. Central and state 

power utilities account for 60% of the 50GW 

capacity, followed by the private sector (40%). 

PPAs have been signed for the capacity belonging 

to central and state power utilities. This will put 

further pressure on the coal-based capacity of 

private power generators.

Significant Headroom for Solar 

Prices to Fall
Solar power tariffs across the world declined 

to USD24MWh compared with the lowest solar 

power tariff of USD48MWh in India. Given the 

wide difference, Ind-Ra believes there is ample 

room for domestic solar power tariffs to fall and, 

more so, as prices of solar panels fell 15% in 

2HFY16. Solar power tariffs globally are a 

function of strong counterparty, higher PLF, 

single axis tilt use and lower borrowing cost. 

Moreover, battery storage advancements 

worldwide could alter solar power economics 

and make solar a more price and consumer-

friendly energy source.

Discom Turnaround Now 

Dependent on ATC Loss Reduction
Ujwal DISCOM Assurance Yojana (UDAY), which 

covers 92% of discom debt and INR 1,830.84 billion 

of debt issued, has been successful on the financial 

front. 21 states have signed UDAY. Ind-Ra believes 

UDAY’s future success would depend on the 

successful operational turnaround at the discom 

level, primarily through ATC loss reduction and 

power purchase cost management. Electricity 

meter manufacturers are likely to significantly 

benefit from the ATC loss reduction drive, as the 

government looks at moving towards smart meters.

Outlook Sensitivities
Sovereign Linkages, High 

Capex and Low Prices
Weakening of linkages of public sector 

enterprises with the government of India (GOI), 

debt- funded capex with low incremental 

profitability due to lower PLF and average 

realisations could have a negative impact on ratings.

Sector Consolidation Likely
The credit profiles of the top nine power 

sector entities engaged in coal-based power 

generation based on installed capacity seem to 

have stabilised. Their interest coverage stabilised 

at 2.4x in FY16 (FY15: 2.3x) (Figure 1) and net 

leverage improved to 5.3x (FY15: 6x) (Figure 2), 

driven by, according to Ind-Ra, the ability of 

these entities to enter into PPAs, thus ensuring 

project completion and commissioning.

However, Ind-Ra notes that debt stress levels 

across power generators other than these top 

nine entities are quite significant. The reason 

behind this is that these entities have not been 

able to enter into PPAs or have not been able to 

achieve commercial operations for their capacity, 

leading to challenges with regard to debt 

servicing. Ind-Ra expects these relatively small 

capacities in the power generation value chain to 

be bought out by financial or strategic investors, 

thus leading to sector consolidation.

Ind-Ra expects acquirers to express interest 

only in lower asset valuations, with haircuts to be 

taken by bank and original promoters. This would 

be the case as acquirers would expect to generate 

return on equity (RoE) from assets. Given signing 

PPAs with discoms would be challenging, a buyer 

is likely to generate higher RoE from lower price 

paid for an asset than operational improvement 

expected. Mathematically, of the three levers 

available in RoE (i.e. profitability, asset turnover 

and leverage), the acquirer will derive maximum 

RoE through increased asset turnover reflected in 

lower purchase consideration for the asset.

The current power market is conducive for 

acquirers on account of significant stressed 

capacity levels. In addition, the ability of acquirers 

to purchase assets at higher valuations is limited 

due to their own leverage levels.

Capacity Sufficient; Demand 

Deficient; PLF to Remain Stressed
Ind-Ra expects India to remain a capacity 

sufficient country at least until FY22, driven by a low 

PLF (9MFY17: 60%) of existing coal-based capacity 

(185GW at FYE16), a high probability of 50GW 

thermal capacity addition during FY18-FY22 and an 

increase in power generation from renewable 

sources, particularly, solar. Therefore, Ind-Ra 

Figure 1: Interest Coverage Levels of Top Nine Listed Thermal 

Power Sector Players

Source: Ace-Equity, Ind-Ra

Figure 2: Net Leverage Levels of Top Nine Listed Thermal Power 

Sector Players

Source: Ace-Equity, Ind-Ra
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estimates India’s thermal capacity to reach 250GW 

by FY22. Solar, wind and hydro capacities are likely 

to reach 40GW, 50GW and 56GW, respectively, 

assuming 6GW, 4GW, 2.4GW of capacity addition 

each year over FY18-FY22, respectively.

However, in its base case, Ind-Ra projects 7% 

demand growth. The agency believes the PLF 

levels could start rising after FY18; however, they 

are likely to remain sub-65% over FY18- FY22 

(higher than the current level of 60%).

However, thermal PLF is sensitive to two key 

variables: solar power capacity addition and 

demand growth. Ind-Ra’s sensitivity analysis 

indicates that even in the most optimistic 

scenario of 8% demand growth and 12GW of 

solar capacity addition annually, PLF is unlikely to 

reach the historic level of 78.6%, both on average 

over FY18-FY22 (Figure 3) and on an annual basis 

in FY22 (Figure 4).

PPA Deficient; Price Insufficient; 

Private Sector Worst Hit
Although domestic coal supply significantly 

improved in the last 2.5 years, thermal power 

plants still continue to face related challenges. 

Private sector thermal plants are the worst hit, 

indicated by a PLF decline to 56.3% in 9MFY17 

from 83.9% in FY10 (Figure 5). The decline is due 

to higher private sector capacity share in 

incremental capacity addition (Figure 6) during 

the period, lack of PPAs for the entire capacity 

and willingness to keep capacity open owing to 

high short-term prices prevalent earlier. Given 

the lack of PPAs, private thermal power plants 

access the merchant market for the sale of power.

However, as prices of power on the power 

exchange have fallen and are unlikely to increase 

in FY18, profitability from merchant sales is likely 

to remain low in view of a rise in imported coal 

prices. In addition, the possibility of a PLF 

improvement looks bleak. Moreover, discoms are 

unwilling to sign long-term PPAs and are more 

comfortable procuring power through the short- 

and medium-term PPAs, thus, putting pressure 

on PLF. Ind-Ra estimates stressed private sector-

based thermal coal assets at nearly 45GW, which 

is running at sub-50% PLF. Investment and 

stressed debt levels are estimated at INR2.7 

trillion and INR1.9 trillion, respectively.

New Capacity to Further Stress 

Existing Private Capacity
As of 9MFY17, the private sector operated 

coal-based capacity totalling 83GW was running 

at a 56.3% PLF. Nearly 50GW of incremental 

capacity is likely to be added over FY18-FY22, 

with nearly 60% of the capacity likely to be 

added by central and state utilities. Given PPAs 

have already been signed for this 60% capacity, 

Ind-Ra expects the private sector’s overall coal- 

based PLF to get further stressed. This is because 

the private sector’s upcoming capacities would 

find it extremely difficult to be absorbed owing 

to lack of PPAs for the full capacity and lack of 

fuel linkages. Therefore, the overall PLF of private 

sector coal-based plants would remain lower, 

leading to support requirements. However, the 

ability of the promoters of private sector thermal 

plants to infuse equity for completion and at a 

later stage after project commissioning is 

questionable, as their balance sheets are already 

significantly leveraged owing to minimal returns 

from existing plants.

Figure 3: National Coal-Based PLF

Source: CEA, Ind-Ra

Figure 4: Average PLF over FY18-FY22

Source: Ind-Ra

Figure 5: FY22 Year-End PLF Estimates

Source: Ind-Ra

Figure 6: PLFs of Central and Private Coal-Based Power Plants

Source: Ind-Ra, CEA
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Global Lowest Solar Tariff 50% 

Lower Compared with 

Domestic Lowest Solar Tariff
In September 2016, a low price for energy 

from solar panels (USD24MWh) was bid for a 

350MW solar plant in Abu Dhabi, UAE. 

Meanwhile, the lowest solar power tariff in India 

was a USD48MWh bid in February 2017, 

indicating a significant 50% room for fall in prices 

in the country. The difference between the global 

and domestic solar power tariffs is extremely 

high; however, global solar power tariffs have 

been driven by strong counterparty, higher PLF, 

single axis tilt use and lower borrowing cost.

Ind-Ra expects domestic solar power prices 

to continue declining in FY18 in line with global 

trends. The decline would be driven by a continual 

fall in solar module prices and the entry of new 

players in the solar inverter and racking markets, 

with aggressive pricing leading to a decline in the 

balance of plants cost. In 2HFY16, global solar 

module prices declined 15% yoy. The decline 

would also be supported in future by a decline in 

cost of funds, access to capital markets and a 

reduction in equity risk premium.

However, in India, the counterparty risk 

continues to remain the biggest challenge due to 

deferred payments from discoms. If the GOI can 

involve a strong counterparty such as Solar 

Energy Corporation of India Ltd. for routing 

payments, risk premium building by bidders for 

delayed payments could be reduced.

Globally, there is a high focus on making 

energy storage a viable option in terms of cost, 

efficiency and charge cycles. If successful, solar 

energy adoption will accelerate at a higher rate 

and could lead to the disruption of peaking 

plants. The disruption would also spread to base 

load plants; however, it is likely to be gradual. 

Figure 7: Incremental Capacity Addition by Central/State/Private Utilities

Source: Ind-Ra, CEA

Once battery storage is successful, grid reliability 

concerns would be addressed.

Success of UDAY Depends on 

Operational Turnaround
The GOI has largely achieved financial book 

cleaning through UDAY, given 21 states are 

participating in the scheme. These 21 states 

represent about 92% of the overall discom debt. 

In FY16, states issued UDAY bonds totalling 

INR989.60 billion. Until date, UDAY bonds worth 

INR1,830.84 billion have been issued. UDAY bonds 

worth INR2,651.35 billion are yet to be issued.

The operational turnaround of discoms is 

pending. This could be achieved through a 

reduction in ATC losses. A reduction in ATC losses 

is possible. In Manipur, billing and collection 

efficiencies improved to 100% each from 63% 

and 64%, respectively, after the installation of 

11,000 single-phase and 1,000 three-phase 

prepaid electric meters. Undertaking such 

measures across all states under UDAY could pose 

a challenge owing to large capex requirements, 

notes Ind-Ra. However, benefits of such measures 

are tangible and could address the challenge of 

the operational turnaround of discoms. Ind-Ra 

has maintained a Stable Outlook on most of its 

rated power sector entities for FY18, as the 

agency expects its rated entities will continue to 

manage fuel and state power utility risks due to a 

favourable tariff mechanism, a comfortable 

liquidity position and support from central and 

state governments.  

Figure 8: Levelised PPA Prices in US and Other Recent Low Tariff Bids

Source: Ind-Ra, Lawrence Berkeley National Laboratory

Figure 10: Thermal Net Capacity Addition and Decommissioning

Source: CEA, Ind-Ra

Figure 9: Impact of Prepaid Meter Installation in Manipur

Particulars Pre-installation Post-installation Remark/impact
Load Profile (%) 100 56 44% reduction in load demand

Revenue (6 months) INR31.8 million INR60.7 million Almost 100% rise in collection

Staff requirement 35 10 70% reduction in manpower

Billing efficiency (%) 63 100 100% billing without meter reader

Collection efficiency 64 100 Collection in advance

Source: Ind-Ra, Genus Power Infrastructures Limited
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LED Lighting

K-LITE surface mounted Polar Lighting Pole, integrated with LED Lighting Module is an 

exclusive choice of designers for city beautification lighting blended with architectural 

appeal. It is designed for a complete range of contemporary designs with single arm, 

double arm, L-arm, V-Arm, Square arm and Parallel arm. 

The pole is engineered to meet the adverse conditions and the pole sections are duly welded 

using special grooving techniques and high end MIG/ TIG welding process. The control box is 

integral and built-in with service door, locking arrangement and safety chain.  The galvanized pole 

is coated with epoxy zinc phosphate primer and finished using environmentally stable polyurethane 

based paint.  The pole is supplied with necessary foundation hardwares for normal soil condition.

The Polar Lighting Pole  lighting arms are integrated with the LED modular lighting system, 

which is environmental friendly under  green lighting category. The LED lighting offers more 

lumens with lesser power consumption The luminaire is IP 68 protected  and the various models 

were evaluated by an extensive research and understanding of illumination requirements for urban 

spaces. Choice of drivers for LED takes into consideration the harmonic distortion level ( not 

exceeding 10 %) power factor greater than 0.9 and surge protection. The LED modules are 

individually rated 42 watts. The control gear tray is prewired with terminal connectors, MCB and 

loop-in loop-out arrangement and located in the control box, integral with the pole. 

Polar Lighting Poles
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All  India  Installed Capacity (in  MW)  of  Power Stations
(As On 31.03.2017)

(Utilities) 

Region Ownership/ 
Sector

Modewise breakup
Grand TotalThermal

Nuclear Hydro RES * (MNRE)
Coal Gas Diesel Total

Northern Region

State 16598.00 2879.20 0.00 19477.20 0.00 8543.55 663.56 28684.31

Private 22100.83 558.00 0.00 22658.83 0.00 2502.00 9583.42 34744.25

Central 12630.37 2344.06 0.00 14974.43 1620.00 8266.22 0.00 24860.65

Sub Total 51329.20 5781.26 0.00 57110.46 1620.00 19311.77 10246.98 88289.21

Western Region

State 23170.00 2993.82 0.00 26163.82 0.00 5480.50 311.19 31955.51

Private 31465.67 4676.00 0.00 36141.67 0.00 447.00 16549.95 53138.62

Central 13657.95 3533.59 0.00 17191.54 1840.00 1520.00 0.00 20551.54

Sub Total 68293.62 11203.41 0.00 79497.03 1840.00 7447.50 16861.14 105645.67

Southern Region

State 17832.50 791.98 287.88 18912.36 0.00 11739.03 512.55 31163.94

Private 12124.50 5322.10 473.70 17920.30 0.00 0.00 21208.87 39129.17

Central 13425.02 359.58 0.00 13784.60 3320.00 0.00 0.00 17104.60

Sub Total 43382.02 6473.66 761.58 50617.26 3320.00 11739.03 21721.42 87397.71

Eastern Region

State 7025.00 100.00 0.00 7125.00 0.00 3537.92 225.11 10888.03

Private 7451.38 0.00 0.00 7451.38 0.00 195.00 671.52 8317.90

Central 14101.64 0.00 0.00 14101.64 0.00 1005.20 0.00 15106.84

Sub Total 28578.02 100.00 0.00 28678.02 0.00 4738.12 896.63 34312.77

North Eastern

Region

State 60.00 492.95 36.00 588.95 0.00 382.00 259.25 1230.20

Private 0.00 24.50 0.00 24.50 0.00 0.00 21.19 45.69

Central 520.02 1253.60 0.00 1773.62 0.00 860.00 0.00 2633.62

Sub Total 580.02 1771.05 36.00 2387.07 0.00 1242.00 280.44 3909.51

Islands

State 0.00 0.00 40.05 40.05 0.00 0.00 5.25 45.30

Private 0.00 0.00 0.00 0.00 0.00 0.00 6.15 6.15

Central 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sub Total 0.00 0.00 40.05 40.05 0.00 0.00 11.40 51.45

ALL INDIA

State 64685.50 7257.95 363.93 72307.38 0.00 29683.00 1976.90 103967.28

Private 73142.38 10580.60 473.70 84196.68 0.00 3144.00 48041.10 135381.78

Central 54335.00 7490.83 0.00 61825.83 6780.00 11651.42 0.00 80257.25

Total 192162.88 25329.38 837.63 218329.88 6780.00 44478.42 50018.00 319606.30
Figures at decimal may not tally due to rounding off

Abbreviation: SHP=Small Hydro Project (≤ 25 MW), BP=Biomass Power, U&I=Urban & Industrial W 

aste Power, RES=Renewable Energy Sources

Note : 1.RES include SHP, BP, U&I, Solar and Wind Energy. Installed capacity in respect of RES 

(MNRE) as on 31.12.2016 (As per latest information available with MNRE)

 *Break up of RES all India as on 31.12.2016 is given below (in MW):

Small Hydro 

Power

Wind Power Bio-Power Solar Power Total Capacity

BM Power/Cogen. Waste to Energy

4333.86 28700.44 7856.94 114.08 9012.69 50018.00
1. ENNORE TPS U-1,2,3&4 (60,60,110&110 MW ) have been retired from the State Sector of Tamil Nadu.

2. MAUDA TPS U-4 (660 MW) has been commissioned and added to the Central Sector of WR states as 

per their allocation.

3. BONGAIGAON TPP U-2 (250 MW ) has been commissioned and added to the Central Sector of NER 

states as per their allocation.

4. KUDGI STPP U-2 (800 MW ) has been commissioned and added to the Central Sector of SR states as 

per their allocation.

5. MUZAFFARPUR TPS U-4 (195 MW ) has been commissioned and added to the Central Sector of ER 

states as per their allocation.

6. KUDANKULAM U-2 (1000 MW ) has been commissioned and added to the Central Sector of SR states 

as per their allocation.

7. UNCHAHAR TPS U-6 (500MW) has been commissioned and added to Central Sector of NR states as per 

their tentative allocation.

8. BHAVNAGAR TPP U-2 (250MW) has been commissioned and added to State Sector of Gujarat.

9. YERMARUS TPP U-2 (800MW) has been commissioned and added to State Sector of Karnataka. 

10. KASHANG INTEGRATED HEP U-3 (65 MW ) has been commissioned in January, 2017 and added to 

State Sector of Himachal Pradesh.

11.  State Sector of Andhra pradesh and Telangana have been revised as per their respective state 

generating companies.

12. Share from Central Sector generating stations has been revised as per latest allocation available.

13. Share of Power Grid, Railways etc. in Power Plants has been added to respective states.

14. Share from Private Sector generating stations has been added to beneficiary states as per PPA 

information available.

15. Untied capacity of Private Power Plant has been considered in the home state.
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Case Study

In this article a basic duty of 
a “Controlled Switching 
Device” in back to back 

switching of a shunt 
capacitor banks has been 

explained. The Transients 
developed are very high in 

nature and are very injurious 
to the circuit breaker used 

for this duty.
A case study, highlighting 
the need for implementing 

such device for back to back 
switching of shunt capacitor 

banks is also described.

associated EHV equipment while performing 

switching-in/off duties particularly in case of 

back to back switching, a modern smart device 

named as “Controlled Switching Device“ has 

been innovated which has an IED (intelligent 

Electronic Device) through which the 

programmed command is given for switching-

in/off of the circuit breaker contacts at the point 

“0” position on the voltage wave. This shall safe 

guard the Circuit Breakers from ill-effects of 

Switching Transients.

Phenomenon of In-rush 
transients in Back to Back 
Switching

The figure 1 shows the basic schematic single 

line diagram of a power system feeding EHV bus, on 

which Capacitor banks C1 & C2, each having 

individual circuit breakers, CB1 & CB 2 are connected 

through bus-section circuit breaker BSCB.

While Capacitor bank C1 is already connected 

to the energized EHV bus, the second capacitor 

bank C2 is now switched-on to the same bus in 

parallel to the existing Shunt capacitor bank C1. 

The inrush high frequency transient Currents 

shall rush to the 2nd Capacitor bank C2 through 

the circuit breaker CB2. indicated by the following 

formula;

Worst case occurs when the switching is 

takes place at U max in the (+)half of the cycle or 

at Umax in the (–) half of the cycle.

The peak value of inrush current will be, 

Where, zo the Surge Impedance = 

Natural frequency of un-damped oscillation 

 , 

where C eq = C1.C2 / C1 + C2
The inrush current to the tune of 40 to 100 times 

Er K K Murty
Chief Engineer

In a large EHV Grid system, the circuit breakers 

are the most important equipment. Failure of 

any EHV circuit breaker may cause disastrous 

disturbance in the grid system leading to even 

grid failure. The failure of circuit breaker may 

take place due to the transient conditions 

developed while switching-in and/or switching-

out conditions of the circuit breakers used for 

following equipment or transmission lines.

• Shunt capacitor banks

• Shunt Reactors

• No-Load transformers

• No-Load Overhead transmission lines

• Shunt and series compensated Transmission 

lines, etc.

Use of “Controlled Switching Device”, an 

intelligent and smart IED is the only answer to 

obviate such conditions and to safe guard the circuit 

breakers against failures due to switching transients.

In this article a basic duty of a “Controlled 

Switching Device” in back to back switching of a 

shunt capacitor banks has been explained. The 

Transients developed are very high in nature and 

are very injurious to the circuit breaker used for 

this duty.

A case study, highlighting the need for 

implementing such device for back to back 

switching of shunt capacitor banks is also 

described.

Smart Controlled Switching 
Device

In order to safeguard the catastrophic failure 

of EHV circuit breakers and ill-effects on the 

(Testing & Communication) Rtd, 
M P Power Transmission Co Ltd 
Jabalpur

Smart Transient Free
Switching of Switchgears

Figure 1: SLD showing Shunt Capacitor 
banks,C1 & C2 connected to the 

common EHV Bus
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Figure 3: Curve showing Transient 
voltage dips and over voltages on the 

EHV Bus

Figure 2: Curve showing transient 
inrush current

Figure 5: Ref. fig.4 : voltage vs time for 
effecive elimination of switching 

transients

Figure 4: Functions of Controlled 
Switching System for effectively 
eliminating switching transients

of the rated current at frequency 20 to 2000 KHz 

shall rush into C2 (ref.fig.2 showing wave shape) 

and also the bus shall experience voltage dips 

and transient over voltages. The transient 

phenomena of the inrush currents and the 

voltages may produce high mechanical and 

dialectical stresses on the circuit breaker which 

may result into its break-down, the Capacitor 

banks, and the other power equipment in the 

vicinity thereof shall also experience the ill-

effects of back to back switching (Ref. fig. 2 & 3 

depicting wave shapes of the transient currents 

and the transient voltages).

Eliminating Switching 
Transients through smart 
Controlled Switching Device

This equipment has been developed 

consisting of an Inteligent Electronic Device 

(based on the digital technology) which receives 

the input voltage signal from the bus and is 

programmed to delay the switching command 

such that the actual contact making of the circuit 

breaker takes place at the voltage ‘0’ position on 

the sinosidal voltage wave, thus eliminating the 

switching transients.

Principle of operation of 

Controlled Switching 
Device/scheme

The principle of operations of the Controlled 

Switching System has been explained through a 

block diagram showing fuctions/operations 

involved therein, as depicted hereunder;(ref.4 ).

It is observed as follows,from fig.4 & 5 that

 T
F
 – time to attain input voltage to ‘0’, from 

the instant of giving switching command 

(input Command) at some point on the 

voltage wave.

 T
V
 – the waiting time with reference to 

voltage ‘0’ to that of, out-put command.

 T
M

 – pre-programmed make time of the 

Circuit breaker to make contacts at voltage’0’. 

By means of the Controlled Switching 

System, the circuit breaker closing command is 

controlled with regard to point ‘0’ position on the 

voltage wave at the instance when the Breaker 

contacts make the contact (touch each other), 

followed by time taken for complete Closing 

action, therefore no harmful transients will be 

generated due to such switching operations.

Schematic diagram of Indivudual operated 

Circuit breaker.Such circuit breakers are known SPR 

breakers(Single Pole Reclosure Breakers).(Ref fig.7.)

6.0 In case of 3-pole 

operated Circuit breakers
It is essential to stagger the poles 

(mechnically to be adjusted) of the Circuit 

Breaker such that if one the poles closes at 

voltage ‘0’ the other 2-poles should close 

simultaneously at voltage ‘0’, instant.This is 

effected through mechanically staggering the 

circuit breaker poles (Ref.fig 8) w.r.t the different 

phases of the bus voltage such that they are 

adjusted to electrical degrees as shown below;

Phases as per 

cofiguration 

in the Bus

Circuit 

breaker 

Poles

Staggering of 

closing instant, 

Eletrical degrees.

R C1 +60°
S B1 0°
T A1 +120°

Table:1 Connection of Breaker poles to 
the Bus as per phase-wise configuration 

and phase difference in electrical degrees
Care should be taken to connect the circuit 

breaker poles such that R-ph,S-ph & T- ph (or 

R,Y& B phases as per Indian convention) of the 

bus-voltage should be connected to C1,B1 A1 

poles respectively of the circuit breaker.

It is observed from the fig.10,

• when the S-ph voltage wave passes through 

‘0’, at this instant, B1 pole of the Circuit 

Figure 6: Basic schematic diagram of 
Capacitor Bank switching 

in-conjunction with Controlled 
Switching System

Figure 7: Schematic diagram of 
Individual pole operated circuit 

breaker.(closing operation)
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Case Study

breaker contacts make.

•  At this instant the R –ph voltage wave shall 

be lagging behind by 240° ele and T - ph 

Voltage wave shall be lagging behind by 

120° el to the S-ph voltage wave.

• Thus the R-Ph voltage wave shall cross the 

point”0” position at 60° ele while traversing 

from –ve to +ve cycle.

• The T-ph voltage wave shall cross the point 

“0” position at 120° ele. while travesing from 

+ve to –ve cycle.

• Had the poles of C1 & A1, not stagerred and 

adjusted, the voltage waves of R ph would 

have crossed the ‘0’ crossing after *3.33 ms and 

the T-Ph voltage wave would have crossed the 

‘0’ crossing after after *6.66 ms as per 

prevailing system frequency of 50 Hzs in INDIA.

• Since the Stagerring of the Breaker poles is 

done resulting into closing all the 3-Ph contacts 

of the circuit breaker at the same instant.ie at 

voltage ‘0’ position for all the 3 Phases.

Note: 

1) The constraint of connecting the Circuit 

breaker poles to individual phase as 

tabulated in the Table .No1 is essentiasl in 

case of grounded Shunt capacitor banks.

2) In case of un-grounded shunt capacitor 

banks such constraint is not there.

3) It is recommended that for Shunt Capacitor 

bank applications, 3-Pole operated Circuit 

breakers should be preferably used.

*Calculations to arrive at 3.33 ms and 
6.66 ms.

Since 360o ele = 1 cycle = 20 ms,(since 50 

cycles in 1 sec ie in 1000 ms).

 60° ele -------- [(20 x 60)/360] = 3.33 ms. & 

120° ele --------------- 3.33 x 2 = 6.66 ms.

Essential Conditions For 

Successful Operations
• The System is programmed in such a manner 

that the closing command to the individual 

poles of the Circuit breaker is targetted to 

make the contacts of the poles at voltage ‘0’.

The Closing command to individual closing 

coils of the individual poles is given 

accordingly as per difference of electrical 

degrees between them, by the Controlled 

switching Device (IED).

• Thus,it is essential that all the three poles of 

the Circuit breaker should have individual 

operating features (Closing & Opening). 

• This system to function satisfactorily, it is 

essential that the accuracy limit at the 

instant of ‘0’ crossing of the system voltage 

(phase-wise) and the making of individual 

Circuit breaker poles should have an accuracy 

limit of ±1ms (approx.).

• The Circuit breaker should have rapid RDDS 

Figure 11: Single line diagram showing 
2x33 MVAR, 145kV.Shunt Cap. Banks, 

Controlled by 1- No. 145kV, SF6 CB only

Figure 8: Schematic diagram of 
Machanically staggered 3-pole Circuit 

breaker (closing only)

Figure 9: Connection of Breaker poles to 
the Bus as per phase-wise configuration

Figure 10: The effect of staggering of 
breaker poles w.r.t.bus voltage-wave 
with referene to table no.1, above.

Figure 12: S.L.D of 220kV & 132kV 
buses at 220kV S/s Gwalior under 

study in M.P.

Figure 13: Curves pertain to the date: 
27.11.2013 at the 220kV S/s 
Mahalgaon M.P. under study
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(Rate of Decrease Dielectric Strengh) ie on closing operation, the 

dielectric strength of the Circuit Breaker should rapidly decrease from 

high starting value to zero value.

• This system has an inter-lock for preventing the switching close-

command to pass to the closing coil for 10 minutes.This feature takes 

care for the dis-charging time of the Capacitor banks.

A case-study of 2x33 MVAR, 145kV, Shunt Capacitor Banks at a 220kV 

S/S Gwalior in M.P. w.r.t. installation of 145kV SF6 Circuit breakers with 

Controlled Switching Device for each 33 MVAR Shunt capacitor bank.

2x33 MVAR, 145kV, Shunt Capacitor Banks were connected on to 132kV 

bus at 220kV S/S Gwalior in M.P.

Please refer to the following figures; 

1) Fig: 11.. - Single line diagram of 2x33MVAR Capacitor bank with 1No. 

145kV, SF 6 Circuit Breaker.

2) Fig 12.- Connection of 2x33 MVAR,145kV, Shunt Capacitor Bank on to 

the 132kV bus at 220kV S/S Gwalior in M.P.).

3) The 2x33 MVAR 145kV Capacitor banks are un-grounded banks having 

double star configuration.

The scenario has since been changed over a period of say 6 to 8 years 

due to the addition of 400kV and 765kV long Transmission lines (long and 

lightly loaded EHV Transmission lines generate Reactive Power) in the WREB 

Grid, now, only 1No-33 MVAR Shunt Capacitor bank is taken into service as 

and when required in this 220kV S/s Gwalior, under- study.

To highlight the benefits of taking the 33 MVAR Shunt capacitor bank 

into service, the readings taken on dated 27.11.2013 (reference: the S/S 

control room log-sheets) have been considered. The curves showing 

improvement in the voltage profile of 132kV bus, 220 kV bus and the MVAR 

injected by 1 No-33 MVAR, 145kV, Shunt capacitor Bank and its effect in 

terms of MVAR support on 132kV bus have been shown in the fig.13.

Note: (refer fig.13).
Curves from top to bottom are designated serially in numerical order 

and are as follows;

• Curve No.1: 220kV bus voltage.

• Curve No.2: 132kV Bus voltage.

• Curve No.3 (red): Reactive loading in MVAR, on the 220/132kV 

Transformers on 132kV Bus.

• Curve No.4 (black): Injection of Reactive MVAR generated (MVAR 

Support) by 1x 33MVAR 145kV shunt Capacitor bank.

• As per convention, Reactive Support from Capacitor bank has been 

taken as (–) negative and Reactive loading (inductive) has been taken 

as (+) positive

As could be seen from the curve No.3 (red) that, though reactive 

compensation (capacitive) was being injected into the System, from 08.00 

hrs to 14.00 hrs with a resultant of (–) 2 MVAR (Capacitive) at 132kV bus, 

suddenly Reactive MVAR loading increased to 12 MVAR (inductive) between 

14.00Hrs to15.00 Hrs and thereafter the inductive/reactive loading further 

rose to 25 MVAR (inductive).

The curves shown in fig.13 have been judiciously drawn (on the basis of 

actual meter readings taken from the control room log-sheet) and looking 

to the same, another Switched 33 MVAR Shunt Capacitor bank should have 

been connected on to the 132kV Bus at 15.00hrs on 27.11.2013. However, 

the same could not be exercised, as out of the 2 Nos of 33 MVAR capacitor 

banks, only 1 No. Capacitor Bank was in service (The other 1No.Capacitor 

bank was kept out of service by isolating the same through a manually 

operated 145kV Isolating Switch).

To overcome such situations, an additional 145kV SF6 Circuit breaker 

(ND type) should be installed exclusively for controlling the 2nd-33 MVAR 

Shunt Capacitor Bank. The proposed Circuit Breaker’s control circuit should 

be equipped with Controlled Switching Device for eliminating the 

hazards of the transient inrush currents and the transient over voltages, 

which otherwise would have generated, as such a switching is categorized 

as Back to back Switching of Capacitor banks. 

Conclusion
As could be seen from the above case-study, the M P Power Transmission 

Co Ltd should consider to install separate 145kV, SF6 Circuit breakers 

{ND-Type (Normal duty type)} with Controlled Switching Device, on the 

2nd, 33 MVAR 145 kV Shunt Capacitor banks at the strategic 220kV S/Ss for 

switching-in onto the132 kV bus as and when the system demands (as back 

to bank switching).

Since the 145 kV, SF6 Circuit breakers are suitable for Capacitor Bank 

opening/tripping applications by way of having Re-strike free characteristics, 

the facility for tripping on faults /opening of Circuit breakers through 

Controlled switching Device is not essential. The other State Transmission 

Utilities and also the Govt. & Private entrepreneurs should follow the suit, 

wherever required. 
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Inforgraphics

Villages Electrified Across the Country

Out of 597,464 census villages, 593,133 villages (99.2%) 
have been electrified. State wise details are given below:

Jammu & Kashmir
102 villages yet to be electrified. Out of 6,337 

census villages, 6,235 villages (98.3%) have been 

electrified.

Himachal Pradesh
0 villages yet to be electrified. Out of 17,882 

census villages, 17,882 villages (100%) have 

been electrified.

Punjab
Out of 12,168 census villages, 12,168 villages 

(100%) have been electrified.

Uttarakhand
58 villages yet to be electrified. Out of 15,745 

census villages, 15,687 villages (99.6%) have 

been electrified.

Haryana
Out of 6,642 census villages, 6,642 villages 

(100%) have been electrified.

Uttar Pradesh
6 villages yet to be electrified. Out of 97,813 

census villages, 97,807 villages (99.9%) have 

been electrified.

Rajasthan
1 village yet to be electrified. Out of 43,264 

census villages, 43,263 villages (99.9%) have 

been electrified.

Madhya Pradesh
52 villages yet to be electrified. Out of 51,929 

census villages, 51,877 villages (99.8%) have 

been electrified.

Chhattisgarh
337 villages yet to be electrified. Out of 19,567 

census villages, 19,230 villages (98.2%) have 

been electrified.

Jharkhand
597 villages yet to be electrified. Out of 29,492 

census villages, 28,895 villages (97.9%) have 

been electrified.

West Bengal
5 villages yet to be electrified. Out of 37,463 

census villages, 37,458 villages (99.9%) have 

been electrified.

Assam
573 villages yet to be electrified. Out of 25,372 

census villages, 24,799 villages (97.7%) have 

been electrified.

Arunachal Pradesh
1,229 villages yet to be electrified. Out of 5,258 

census villages, 4,029 villages (76.6%) have been 

electrified.

Nagaland
4 villages yet to be electrified. Out of 1,400 

census villages, 1,396 villages (99.7%) have been 

electrified.

Manipur
77 villages yet to be electrified. Out of 2,379 

census villages, 2,302 villages (96.7%) have been 

electrified.

Mizoram
18 villages yet to be electrified. Out of 704 census 

villages, 686 villages (97.4%) have been electrified.

Tripura
0 villages yet to be electrified. Out of 863 census 

villages, 863 villages (100%) have been 

electrified.

West Bengal
5 villages yet to be electrified. Out of 37,463 

census villages, 37,458 villages (99.9%) have 

been electrified.

Odisha
585 villages yet to be electrified. Out of 47,677 

census villages, 47,092 villages (98.7%) have 

been electrified.

Andhra Pradesh
Out of 26,286 census villages, 26,286 villages 

(100%) have been electrified.

Telangana
Household Electrification (as per GARV) (Nos. in 

Lakhs)

Total Rural Households - 59.73

Households electrified - 49.24

Balance Rural Households to be electrified as on 

31.03.2017 - 10.48

Maharashtra
Out of 40,956 census villages, 40,956 villages 

(100%) have been electrified.

Goa – NA

Karnataka
25 villages yet to be electrified. Out of 27,397 

census villages, 27,372 villages (99.9%) have 

been electrified.

Tamil Nadu
Out of 15,049 census villages, 15,049 villages 

(100%) have been electrified.

Kerala
Out of 1,017 census villages 1,017 villages, 1,017 

villages (100%) have been electrified.

Tamil Nadu
Out of 15,049 census villages, 15,049 villages 

(100%) have been electrified.

Kerala
Out of 1,017 census villages 1,017 villages, 1,017 

villages (100%) have been electrified.

Gujarat
Out of 17,843 census villages, 17,843 villages 

(100%) have been electrified.

Puducherry – NA

Delhi – NA

Source: http://www.ddugjy.gov.in/mis/portal/index.jsp?location=IN-PY
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<< Event Calender

Forthcoming Events At A GlanceForthcoming Events At A GlanceForthcoming Events At A Glance
Intec 2017
Venue: CODISSIA Trade Fair Complex, Coimbatore, India 

Date: 1-5 June, 2017

Website: www.intec.codissia.com 

Automation 2017
Venue: Bombay Convention & Exhibition Centre, Mumbai

Date: 09-12 August, 2017

Website: www.automationindiaexpo.com

18th POWER Sri Lanka 2017
Venue: Sri Lanka Exhibition & Convention Centre (SLECC)

Date: 14-16 July 2017

Website: http://cems-powerseries.com/powersri/

Vietnam ETE 2017
Venue: SECC, Ho Chi Minh City

Date: 19-22  July, 2017

Website: www.vietnam-ete.com

Renewable Energy India Expo 2017
Venue: India Expo Centre, Greater Noida

Date: 20-22 September, 2017

Website: www.renewableenergyindiaexpo.com

Wire & Cable Guangzhou
Venue: China Import and Export Fair Complex, Guangzhou, China

Date: 9-11 June, 2017

Website: www.wire-cable-china.com

National International

Intersolar India 2017
Venue: Bombay Exhibition Centre, Mumbai

Date: 5-7 December, 2017

Website: www.intersolar.in

12th International Wire & Cable Trade Fair for Southeast Asia
Venue: BITEC Bangkok, Thailand

Date: 19-21 September 2017

Website: http://www.wire-southeastasia.com/
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Product Avenue

Megger releases the fourth generation of battery discharge tester

The TORKEL 900 is Megger’s latest battery 

discharge tester, which gives the most 

comprehensive results when testing battery 

capacity.

The TORKEL concept was released in the 80’s as 

the first portable battery discharge tester that had 

automated resistance regulation to be able to keep 

constant current. The TORKEL 900 series is the 4th 

generation product and with that a new way to 

regulate the discharge current is introduced, with 

the benefit of a world leading dynamic power/

voltage range. Furthermore, the new design has  enhanced safety 

features including spark free connection and emergency safety fuse.

Stationary back-up batteries are present in substations but also 

many other areas. TORKEL 900 series is used to perform load tests or 

discharge tests which is the only way to determine a battery systems 

actual capacity. Tests can be conducted at constant current, constant 

power, constant resistance or in accordance with a pre-selected load 

profile. Together with the cell voltage logger, BVM, now connected 

directly to the TORKEL 900, it becomes a complete stand-alone discharge 

test system.

Adara Power unveils Adara Pulse

Adara Power, a privately-held Silicon Valley 

company committed to providing safe, 

reliable, intelligent, and connected 

energy storage, unveils its second-generation 

energy storage system, the Adara Pulse. The Adara 

Pulse is an intelligent, stackable to 20kWh 

residential energy storage solution driven by 

Adara’s iC3 Smart Controls technology. The Adara 

Pulse can be ordered now to take advantage of the 

California Self Generation Incentive Program 

(SGIP), a ratepayer-funded rebate program 

available to customers of the major California 

investor-owned utilities (PG&E, SCE, LADWP, & 

SDGE). The Adara Pulse will be scheduled for 

nationwide delivery and installation during the 

third quarter of 2017.

The Adara Pulse supports AC coupling for off-

grid and grid-tied applications. It can be installed 

with a new solar installation or retrofitted with an 

existing system. Adara’s peak-shifting, solar-

charging and self-consumption/non export 

algorithms ensure compliance with the Federal 

Investment Tax Credit (ITC) and adaptability for a 

wide range of energy storage use cases. This 

advanced technology minimises a homeowner’s 

electricity bill in regions subject to Time of Use 

(TOU) rates and support new net metering 

programs such as California’s NEM 2.0. And unlike 

many other energy storage systems currently 

available, the Adara Pulse has a UPS mode utilising 

an 8 millisecond internal automatic transfer switch 

to keep house loads powered when the grid goes 

down for maximum back-up power.

For further information: www.adarapower.com

The TORKEL is connected to the battery, 

the discharge current and the alarm levels 

(voltage, capacity, time) are set. After starting 

the discharge TORKEL keeps the current 

constant at the preset level. When the voltage 

drops to a level slightly above the final 

voltage, TORKEL issues an alarm. If the voltage 

drops so low that there is a risk for deep 

discharging the battery, TORKEL shuts down 

the test. All values are stored in TORKEL and 

can easily be transferred via an USB-stick to a 

PC for evaluation.

Testing can be carried out without disconnecting the battery from 

the equipment it serves. Via a DC clamp-on ammeter, TORKEL measures 

total battery current while regulating it at a constant level. Furthermore, 

the high discharge capacity of TORKEL gives the opportunity to shorten 

the test time. Discharging can take place at up to 220 A, and if higher 

current is needed, two or more TORKEL units or extra load units, TXL, can 

be linked together.

For further information: en.megger.com



ELECTRICAL INDIA  | May 2017 81

Wood Moisture Content Meter

KUSAM-MECO has 

introduced Digital Wood 

Moisture Content Meter 

for measuring moisture content 

range 5% ~ 40%. This is useful 

for the rapid determination of 

the moisture content of wood/

timber. It has large LCD display 

for easy readout.

It is compact, light weight & 

easy to operate. Data hold 

function is available to freeze 

the desired value on display. It 

has in built moisture sensor. It 

operates on 9V battery. It is 

useful for Architects, Wooden 

furniture manufacturers, Wood 

merchants and buyers of wood 

for industrial applications. It is 

supplied with Battery, Carrying case & Instruction Manual

For further information: www.kusamelectrical.com

Allied Moulded Products, Inc. offers 
NEMA 4X vent kit for electrical enclosures

Allied Moulded Products, Inc., an industry leader in non-metallic 

electrical boxes and enclosures, is 

expanding its line of premium 

enclosure accessories with NEMA 4X 

ventilator kits for electrical enclosure 

applications. 

The vent kits are designed to provide 

thermal cooling for instruments or 

electronics installed inside electrical 

enclosures plus rain-tight protection for 

the air flow passages through the enclosure 

walls. The vent kit features a strong and 

rigid design as they are moulded of 

polycarbonate thermoplastic material and maintains a NEMA 4X seal 

with the use of a Formed-In-Place (FIP) polyurethane gasket system. 

They are well-suited for outdoor applications plus UL listed for use on a 

flat surface of NEMA 4X enclosures. The mounting procedure is relatively 

simple plus the internal baffle system ensures zero water infiltration 

when exposed to rain in outdoor applications.

For further information: www.alliedmoulded.com



ELECTRICAL INDIA  | May 2017

w
w

w
.e

le
ct

ri
ca

lin
di

a.
in

82

Product Avenue

AEG Power Solutions unveils its new outdoor storage converter

AEG Power Solutions, a well known provider of power supply 

systems and solutions for all types of critical and demanding applications, 

unveils its latest version of their Protect SC. 600 Storage Converter, now 

with a new outdoor enclosure which reduces global installation costs 

and simplifies system usage, for any type of 

battery storage energy application, on or off-

grid. The Protect SC.600 bi-directional power 

converter from AEG Power Solutions with IGBT 

technology is based on their highly successful 

Protect PV solar inverter platform. The core 

element of any battery energy storage system, 

the converter charges and discharges batteries 

to store or provide power according to the 

application requirement such as frequency 

control, peak shaving, energy shifting 

(temporary storage to re-inject power when maximising profitability), 

or voltage control (often used to balance the voltage instability generated 

by integration of renewables in the grid). Protect SC. 600 provides an 

outstanding conversion efficiency factor for both the charging and 

discharging phases.

The enhanced Protect SC.600 version allows a seamless transition 

between off-grid and on-grid mode. This function is available as an 

option. This extends the battery energy system’s usage beyond its core 

functions, such as peak shaving for system back-up in the event of a grid 

blackout. This presents an additional benefit for any industrial or 

commercial customer who invests in battery systems primarily to 

decrease their energy costs and have an all-in-one installation that also 

integrates the security of their power supply. This new option is a must 

when battery energy storage is used in remote areas or islands where 

grid reliability is uncertain or for full off-grid applications in similar 

geographies.  

Protect SC. 600 can be easily implemented 

in a turnkey solution including batteries and 

medium voltage transformers. The new outdoor 

enclosure has been designed to house one 

Protect SC.600, an optional AC low voltage 

circuit breaker, a communication interface as 

well as an auxiliary power supply.

The outdoor enclosure replaces the usage 

of containers whose weight and size make it 

difficult to transport and handle. With Protect 

SC.600, up to four units of the new outdoor system can be loaded onto a 

truck, and transported where on site, the complete units can be moved 

with a forklift truck replacing the need for heavy load cranes. The 

outdoor enclosure decreases the cost by 20% compared to container 

solutions. Combined with outdoor transformers this is a smart solution 

for building battery storage installations. The new Protect SC. 600 is 

currently running at several sites around the world in various types of 

energy storage installations, operating successfully with lead-acid, 

Lithium-ion or redox flow batteries, and already establishing records for 

its reliability and efficiency.

For further information: www.aegps.com

The first clamp meter with revolutionary clamp mechanism

The three instruments in the testo 770 clamp meter family are 

ideally suited for current measurement in switching cabinets. 

One of the two pincer arms can be fully retracted into the 

instrument. This unique 

grab mechanism means 

that cables in tight 

switching cabinets can 

be easily grabbed. The 

automatic measurement 

parameter detection 

also ensures reliable 

work: in the current and 

voltage area, all three 

instruments detect 

direct and alternating 

current and select other 

parameters such as 

resistance, continuity, 

diode and capacitance automatically. The testo 770-1 model is the 

standard version for daily measuring tasks, including starting current 

measurement.

In addition, the testo 770-2 contains both a μA area as well as a 

temperature measurement by means of an optional thermocouple 

adapter type K. The testo 770-3 also calculates all output ratings, has a 

Bluetooth interface and the possibility of connecting to the testo Smart 

Probes App to show the measuring profile as a graph or to document it 

directly in a report.

 Unique grab mechanism makes it easier to work at tight measuring 

points

 Auto AC/DC for current and voltage

 Large two-line display

 True root mean square measurement - TRMS

 With additional functions, such as starting current, power and μA 

measurement

 Bluetooth and testo Smart Probes App

For further information: www.testo.in
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Product Avenue

Leviton unveils stainless steel enclosed disconnect switches

Leviton launched its 

Powerswitch non-fused 

disconnects in stainless 

steel enclosures intended for 

use in food and beverage 

processing environments 

where sanitary conditions are 

critical, as well as wastewater 

treatment, chemical 

processing, and other harsh 

industrial applications. This 

new line of enclosures is certified by NSF International, as they have 

mounting feet that provide a ¾” standoff from the wall, making each 

enclosure easy to clean. The enclosures have also passed IP69K testing 

and are proven to endure rigorous high pressure, high temperature 

washdown.

Leviton’s new family of Powerswitch stainless steel disconnects 

includes 30/32A, 60A, 80A and 100A configurations. Each disconnect 

enclosure features a watertight, high visibility red and yellow over-mold 

handle built for strength and 

durability, with three 

provisions for padlocks to 

ensure OSHA compliant 

lockout and tagout 

capabilities.

The disconnect enclosures 

are constructed of Type 304 

non-magnetic stainless steel, 

have debossed ON/OFF 

markings on the cover for 

clear identification and feature a side-hinged removable cover door for 

easy access to the switch for installation and servicing. Type 316 stainless 

steel enclosure options are available upon request. The enclosures are 

watertight and dust-tight rated to IP66, IP67, IP68 and IP69K and UL50E 

Type 3R, 4X, 12 and 13.Leviton Powerswitch non-fused disconnect 

switches in stainless steel enclosures will be available in May 2017.

For further information: www.leviton.com/ss-switch

Powerswitch Stainless Steel Disconnect Switches

Motwane offers Smart Street Lighting Solutions to  its customers

Motwane,a well known Test & Measurement company in India 

servers diversified customer base across various customer 

segments with its indigenous research & development 

products known for quality and reliability. 

Towards Motwane’s efforts to provide value added assets to its 

customers impacting directly on their profitability with direct cost 

saving, automation, ease of operation, etc. and to contribute towards 

clean environment,  the company has developed through its own 

Research & Development efforts, 

a Smart Street Lighting Solutions 

,which shall help its customers 

across various segments like 

Smart Cities, Townships & Parks, 

Industrial Lighting, Pathways/

Highways/Roadways/Por ts/

Airports etc., Bridges & Tunnels, 

Defense/Railways etc.  

This solution provides 

Return on Investment  (ROI) within 14 months to 20 months to the 

customer with 50%+ reduction in energy usage and it also provides 

huge saving on maintenance efforts with automation of various 

maintenance parameters & enabling pro-active decision making, 

reduces big CO
2
 emission helping better environment etc.   

The key features of the solution are as follows
 Remote control and operation  of each light pole as well as logical 

groups of light poles.

 Preferred Dimming options for additional saving.

 Pre-programmed schedules and real-time management for routine 

and special conditions.

 Proactive and simpler maintenance supports real-time inventory 

managementfor reduced costs and improved performance.

 Secure and Encrypted communication at each layer of communication.

 Pre-configured and freely assignable parameter like events and 

status for Alarms via SMS and Email alerts.

 The web-based central management and control software works in 

conjunction with our lighting controllers provides accessibility from 

any browser.

 Exhaustive and customised reports on various parameters of 

operation, performance and consumption.

 Integrates with google map for pin pointing of the location.

 Data backup facility at each controller so no loss of data in event of 

Power or Communication loss.

 Availability of historical live data for 2 years and archived data for 7 

years with cloud services.

The smart street lighting solution is modular and can be integrated 

to other smart solutions for Smart city projects.

Being 100% indigenous the designed platform has capability to 

integrate and interface various other sensors and solutions of event 

based intelligent control, Security and Augmentation of specific features 

based on the unique requirements for the project.

For further information: www.motwanelighting.com
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Product Avenue

CBS ArcSafe RRS-3 SecoVac Remote wins EC&M Magazine 2017 
Product of the Year Award

The CBS ArcSafe RRS-3 SecoVac 

(IEEE) Application Specific 

Remote Racking System (RRS) 

line has won Electrical Construction & 

Maintenance (EC&M) magazine’s 2017 

Product of the Year Award in the 

Specialty Products category. 

  The RRS-3 SecoVac (IEEE) is 

designed for General Electric SecoVac 

VB2+ vacuum circuit breakers with 

current ratings from 1200A–3000A. 

Typical usage of the VB2+ breaker is for 

control and protection of medium-

voltage transmission and distribution systems. 

  The CBS ArcSafe RRS-3 system 

allows technicians to remotely rack in or 

out of low- and medium-voltage power 

circuit breakers while standing up to 

300 feet away. 

Installation and operation of the 

CBS ArcSafe RRS-3 SecoVac (IEEE) is 

quick, simple, and does not require any 

modifications to existing equipment. By 

automating the racking procedure, the 

CBS ArcSafe RRS-3 systems reduce 

operator fatigue and increase operator 

safety.

For further information: www.cbsarcsafe.com

Perle launches RS232 Serial Interface Isolator

Perle Systems, a well known global provider of serial 

device networking hardware, recently announced the 

launch of RS232 Serial Interface Isolators.

Known for its very low signal power, the RS-232 interface 

is an asymmetric voltage interface with common signal 

ground, connected to the grounded chassis housing, for all 

signals. This results in very little immunity to interference and 

a maximum range of 15 meters. Using the PSM-ME-RS232/

RS232-P Serial Isolator,  considerably higher immunity to 

interference can be achieved.

The PSM-ME-RS232 Serial Isolator effectively protects 

RS232 devices and data transmissions by isolating the TX/RX 

data channels and the RTS/CTS control lines. Their high-grade 

3-way isolation also protects expensive termination devices 

against damage. John Feeney, COO at Perle Systems 

said,  “RS232 communication is very susceptible to EMI, RFI, 

transient surges, ground loops and noise interference. This can 

cause real issues when transmitting critical data in a laboratory, 

factory, retail or industrial system.”

For further information: www.perle.com

DILO introduces Two-in-one solution

DILO’s lock valve has been specially 

developed for emission-free 

verification of density monitors. It is 

possible to verify density monitors directly 

at the gas compartment or to disassemble 

them for external tests without having to 

release gas.

The connection to the circuit breaker 

can be realised with different connections. 

The lock valve is equipped with a DN20 

connecting coupling and a connection to the 

density monitor whereas the arrangement 

of the coupling and the connection to the 

density monitor can be provided according 

to customer requirements. Due to its design the valve is automatically 

open and is only closed mechanically during the testing procedure. 

Consequently, there is a permanent 

connection of the density monitor to the 

gas compartment. For verification the 

covering cap of the valve has to be 

unscrewed and the separate lever must be 

screwed on.

In conjunction with the DensiControl IN 

(B178R51) density monitor testing device it 

is also possible to verify the density monitor 

switching points without having to 

disassemble the density monitor and 

without releasing SF6 gas.

The verification of density monitors on 

high voltage switchgear can thus be carried 

out in accordance with the (EU) 517/2014 directive (F-gas regulation).

For further information: www.dilo-gmbh.com
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Company Name     Page No. Battery Coating May Improve Smart 
Phones & Electric Vehicles

High performing lithium-ion batteries are a key component of laptops, 

smart phones, and electric vehicles. Currently, the anodes, or negative 

charged side of lithium ion batteries, are generally made with graphite or 

other carbon-based materials.

But, the performance of carbon based materials is limited because of the 

weight and energy density, which is the amount of energy that can be stored in a 

given space. As a result, a lot of research is focused on lithium-metal anodes.

The success of lithium metal anodes will enable many battery technologies, 

including lithium metal and lithium air, which can potentially increase the 

capacity of today’s best lithium-ion batteries five to 10 times. That would mean 

five to 10 times more range for electric vehicles and smart phone batteries lasting 

five to 10 times more time. Lithium metal anodes are also lighter and less 

expensive.

The problem with 

lithium ion batteries 

made with metal is 

that during charge 

c yc l e s  t h e y 

uncontrollably grow dendrites, which are microscopic fibres that look like tree 

sprouts. The dendrites degrade the performance of the battery and also present a 

safety issue because they can short circuit the battery and in some cases catch fire.

A team of researchers at the University of California, Riverside has made a 

significant advancement in solving the more than 40-year-old dendrite problem. 

Their findings were just published in the journal Chemistry of Materials.

The team discovered that by coating the battery with an organic compound 

called methyl viologen they are able to stabilise battery performance, eliminate 

dendrite growth and increase the lifetime of the battery by more than three times 

compared to the current standard electrolyte used with lithium metal anodes.

Chao Wang, an adjunct assistant professor of chemistry at UC Riverside who 

is the lead author of the paper, said, “This has the potential to change the future. 

It is low cost, easily manipulated and compatible with the current lithium ion 

battery industry.”

The researchers designed a new strategy to form a stable coating to enhance 

the lifetime of lithium-metal anodes. They used methyl viologen, which has been 

used in other applications because of its ability to change colour when reduced.

The methyl viologen molecule used by the researchers can be dissolved in the 

electrolytes in the charged states. Once the molecules meet the lithium metal, 

they are immediately reduced to form a stable coating on top of the metal 

electrode.

By adding only .5 % of viologen into the electrolyte, the cycling lifetime can 

already be enhanced by three times. In addition, methyl viologen is very low in 

cost and can easily be scaled up.

The stable operation of lithium metal anodes, which the researchers have 

achieved with the addition of methyl viologen, could enable the development of 

next generation high-capacity batteries, including lithium metal batteries and 

lithium air batteries.

Wang cautioned that while the coating improves battery performance, it isn’t 

a way to prevent batteries from catching fire.

The paper is called: “In Situ Formation of Stable Interfacial Coating for High 

Performance Lithium Metal Anodes.” In addition to Wang, the co-authors are: Hai 

P. Wu, Yue Cao, and Lin Geng, all of UC Riverside. The UCR Office of Technology 

Commercialisation has filed a patent application for the inventions above.

For further information: www.prbx.com
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Apar Industries Ltd. 29

Bhavya Polymers_Suresh Enterprises 39

Calter Ltd_STI Industries 63

DEIF India Pvt. Ltd. 17

Dynamic Cables Pvt. Ltd. 67

Dupont India Pvt. Ltd. 27

Electracon Paradise Ltd. 3

Electrical Research & Development Association 23

Eltel Industries 79

Epcos India Pvt. Ltd. 59

Flostar Wires Pvt. Ltd. 81

Frontier Technologies Pvt. Ltd. 51

Greatwhite Global Pvt. Ltd. 13

Hammond Power Solutions 49

Hindustan Petroleum Corporation Ltd. 25

HPL Electric & Power Ltd. 33

Igus India Pvt. Ltd. 43

Jyoti Plastic Works Pvt. Ltd. 63

K-lite Industries 41

Kusam Electricals Pvt. Ltd. 67

Larsen & Toubro Ltd. IFC

M/s.Ramakrishna Electrical Winding Works 88

Mersen India Pvt. Ltd. 15

NextGen Equipment Pvt. Ltd. 87

Pepperl+ Fuchs (India) Pvt. Ltd. 37

Riello Power India Pvt. Ltd. 11

Rishabh Instruments Pvt. Ltd. 7

SCOPE T&M Pvt. Ltd. 5

Seva Switchgear Pvt Ltd 51

Shilpa Steel & Power Ltd. 26

Siemens Ltd BC

Testo India Pvt Ltd 21

The Motwane Mfg Co Pvt Ltd IBC

Wire & Tube Aisa 45





Repair, Rewinding, Overhauling & testing of rotating electrical
machines (Steam/Gas/Hydro) Generators of lower, higher
voltages & power ratings more than 250 MW & Power
Transformers (220 KV)

36 MW, 10.5 KV, 3000RPM, Bergmann - Barsig Germany make

Complete rotor rewinding carried out for M/s. Sardha Energy & Minerals Limited





siemens.com/sinamics-v90

SINAMICS V90, the single-axis servo drive, is designed to address  basic 

servo applications. Together with the SIMOTICS S-1FL6  servomotor, a 

seamless drive system for motion control applications is guaranteed. 

This system offers positioning as well  as speed and torque control and 

ensures optimized servo performance. It allows for easy integration into 

the automation landscape with PROFINET, PTI, USS and Modbus RTU.

For more information call us on 1800 209 1800

SINAMICS V90
The performance-optimized and 

easy-to-use servo drive system
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