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AÜ`jm§À`m H$b_mVyZ....

Z_ñH$ma {à¶ g^mgX ~§YyZmo /^{JqZZmo,

àË¶oH$ dfm©À¶m _mM© _{hÝ¶mV AmnU gd© g^mgX ~§Yw Amnë¶m Am{W©H$ dfm©À¶m 
g_már_wio ì¶ñV AgVmo. Ë¶m_Ü¶o gaH$mar joÌmV H$m_ H$aUmè¶m ~§Yw§Mr {~bm§À¶m 
nyV©VogmR>r bJ~J Mmby AgVo, VgoM ¶oUmè¶m ZdrZ Am{W©H$ dfm©À¶m V¶margmR>r AmnU 
ì¶J« AgVmo. VgoM ZdrZ dfm©Vrb ZdrZ CnH«$_m§Mr ~m§YUr H$aUo JaOoMo AgVo. 

Joë¶m _{hÝ¶mV OiJmd, Ywio-Z§Xþa~ma, H$moH$U, qnnar qMMdS>, nwUo {d^mJmV 
{d{dY CnH«$_ A{Ve¶ CËV_ [aË¶m am~{dÊ¶mV Ambo. VgoM gmd©O{ZH$ ~m§YH$m_ 
{d^mJ, AXmZr, ~oñQ>, {dÚwV {Z[ajH$, _hm{dVaU ¶m {d^mJm§Vrb g_ñ¶m§~m~V {d{dY 
g§ñWm§er nÌì¶dhma, ~¡R>H$m ¶mÛmao g§nH©$ H$ê$Z àíZ gmoS>{dÊ¶m~m~V Amnë¶m g§KQ>ZoÀ¶m 
nXm{YH$mè¶m§Zr nmR>nwamdm Ho$bm AgyZ Ë¶mÛmao {d{dY àíZm§Zm dmMm \$moSyZ Vo àíZ _mJu 
bmdÊ¶mV H$mhr à_mUmV ¶e {_imbo Amho. gXahþ àíZ _mJu bmdVmZm g^mgXm§Mm 
Ë¶m_Ü¶o CËV_ gh^mJ hmoVm d AerM EH$s AmnU XmI{dë¶mg AmnU Amnbo Cd©arV 
àíZ Z¸$sM _mJu bmJVrb, Aer Amem dmQ>Vo.

_mJrb dfu Amnë¶m g§KQ>ZoÀ¶m 100 ì¶m dfm© {Z{_ËVmZo AmnU “ECAMEX 24” 
Mo Am¶moOZ Ho$bo hmoVo. Ë¶mdoir AmnU Xa XmoZ dfmªZr _moR>¶m à_mUmda àXe©ZmMo 
Am¶moOZ H$aÊ¶mMo R>a{dbo hmoVo. Ë¶m Ñï>rZo “ECAMEX 26” ¶m ZmdmZo Odinmg 400 
ñQ>m°bMo àXe©Z Am¶mo{OV H$aÊ¶mMo ¶mo{Obo Amho. _mJrb àXe©ZmV gd© g^mgX, 
ñQ>m°bYmaH$, nXm{YH$mar, Om{hamVXma ¶m§À¶m CX§S> ghH$m¶m©_wio gXahþ àXe©ZmMo AË¶§V 
^ì¶ {Xì¶ d CËH¥$ð> {Z¶moOZ AmnU H$ê$ eH$bmo hmoVmo.

“ECAMEX 26” ¶m àXe©ZmgmR>rhr Amnë¶m gdmªÀ`m AemM ghH$m¶m©Mr Anojm 
H$aVmo. ßŒmXe©Zm_Ü¶o “ECAMEX” hm ~«±S> Zo_ V¶ma H$aÊ¶mgmR>r AmnU gdmªZr H§$~a 
H$gmdr d gXahþ àXe©Z A{Ve¶ ^ì¶ {Xì¶ VgoM CËH¥$ð> {Z¶moOZ~ÜX hmoÊ¶mgmR>r 
AmnUm gdmªÀ¶m ghH$m¶m©Mr Anojm H$aVmo.

^maVr¶ g§ñH¥$Vrà_mUo "JwT>rnmS>dm' {Z{_ËVmZo gdmªZm ew^oÀN>m d ¶oË¶m 
JwT>rnmS>ì¶mÀ¶m {Z{_ËVmZo Amnë¶m “ECAMEX 26” ¶m àXe©ZmMr _whþV©_oT> C^mê$Z Vr 
¶eñdr H$aÊ¶mMr enW AmnU KoD$¶m!

YÝ¶dmX!

C‘oe aoIo
ßŒm^mar AÜ¶j, 
BH°$‘

“ECAMEX 26” Mr KmofUm
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_hmg{Mdm§À`m H$b_mVyZ.....

Z_ñH$ma {_Ìm§Zmo,

BH°$_ Ywio Z§Xþa~ma {d^mJmÀ¶m dVrZo {XZm§H$ 7 _mM© 2025 amoOr _o. XodamO 
Bbo³Q´>mo_°Ho${ZH$b ¶m§À¶m \°$³Q>arda H§$nZr g{Md lr. AmH$me \w$boXdao d Ë¶m§Mo ghH$mar 
H$a gëbmJma lr. VoOg A_¥VH$a ¶m§Zr go{_Zma Am¶moOrV H$ê$Z Am¡Úmo{JH$, 
eoVr{df¶H$ H$O© d g~{gS>r ¶mg§X^m©V BH°$_ Ywio Z§Xþa~ma {d^mJmÀ¶m g^mgXm§Zm 
_mobmMo _mJ©Xe©Z H$ê$Z CÚmoOH$m§Zm Zdr {Xem {Xbr. ¶m àg§Jr BH°$_ Ywio Z§Xþa~ma 
{d^mJmMo nXm{YH$mar Am{U g^mgX CnpñWV hmoVo.

BH°$_ Ywio Z§Xþa~ma {d^mJmÀ¶m dVrZo {XZm§H$ 8 _mM© 2025 amoOr OmJ{VH$ 
_{hbm {XZmMo Am¡{MË¶ gmYyZ _mVmolr d¥ÜXml_ Ywio ¶oWo AÞXmZ H$aÊ¶mV Ambo. ¶m 
àg§Jr BH°$_ Ywio Z§Xþa~ma {d^mJmMo nXm{YH$mar CnpñWV hmoVo.

gmd©O{ZH$ ~m§YH$m_ {d^mJmÀ¶m XagwMr_Ü¶o AmoìhahoS> MmO}g \$º$ 10% {Xbo 
Om¶Mo. ñWmnË¶ {d^mJmà_mUo R>oHo$XmamMm Z\$m 10% d AmoìhahoS> MmO}g 10% XoÊ¶mV 
¶mdo Aer _mJUr BH°$_Zo gmd©O{ZH$ ~m§YH$m_ ImË¶mH$S>o bmdyZ Yabr hmoVr. ZwH$Ë¶mM 
{XZm§H$ 12 _mM© 2025 amoOr Pmboë¶m pìh{S>Amo H$m°Ý\$aÝgtJ Ûmao Pmboë¶m MM}_Ü¶o 
XagwMr 2025-26 Mm Xa n¥WH$aU \$m°a_°Q>_Ü¶o AmoìhahoS> MmO}g 20% XoÊ¶mV Ambm 
Amho. Amnë`m Iyn {XdgmÀ¶m g§Kfm©g ho ¶e {_imbo Amho.

{XZm§H$ 18 _mM© 2025 amoOr _o. AXmZr Bbop³Q´>{gQ>r ¶m§Zr BH°$_ g§MmbH$m§Zm d 
g^mgXm§Zm EH$Ì ~¡R>H$ {Xbr. ~¡R>H$sV R>oHo$Xmam§Zm ¶oUmè¶m AS>rAS>MUtÀ¶m _wÔ¶m§~m~V 
MMm© {d{Z_¶ H$aÊ¶mV Ambm. Am{U Ë¶m _wÔ¶m§_Ü¶o gwYmaUm H$aÊ¶mMo VgoM Ë¶mda 
{ZU©¶ KoÊ¶mMo AmídmgZ AXmZrÀ¶m A{YH$mè¶m§Zr AmnUmg {Xbr Amho. ¶m àg§Jr lr. 
H$ënoe nQ>ob, lr. haoe CXoer Am{U AXmZrÀ¶m CËVa {d^mJ g§~§YrV g^mgXm§Zr ¶m 
MM}V ^mJ KoVbm hmoVm.

gd© g^mgXm§Zm H$i{dÊ¶mV ¶oV Amho H$s AmnU ECAMEX 26 àXe©Z 
Am¶mo{OV H$aUma AmhmoV. Ë¶m àXe©Zmg ¶eñdr H$aÊ¶mg Amnbm hmV^ma bmJUo 
JaOoMo Amho. AmnUmg _r AmdmhZ H$arV Amho H$s AmnU ¶m àXe©Zm_Ü¶o ñQ>m°b ~wH$s¨J 
H$aÊ¶mgmR>r à¶ËZ H$amdoV. VgoM AmnUmg ECAMEX 26 àXe©ZmÀ¶m AZwf§JmZo H$mhr 
_hËdmÀ¶m gwMZm Úm¶À¶m AgVrb Var AmnU Ë¶m BH°$_ _w»¶ H$m¶m©b¶mbm 
H$idmì¶mV.
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Technical advances in the 
Control and Switch Gears

09

The control gear and switchgear industry has 

witnessed significant technical advancements in recent 

years, driven by the need for improved efficiency, 

reliability, and safety. Here are some key developments:

Now smart Control Gears are readily available. 

Here the Integration of IoT sensors and communication 

protocols enables real-time monitoring, predictive 

maintenance, and optimized performance.

In addition the Digital Control Systems, such as 

programmable logic controllers (PLCs) and remote 

terminal units (RTUs), offer enhanced flexibility and 

scalability.

The Energy-Efficient Designs of the new control 

gear designs focus on minimizing energy losses, 

reducing heat generation, and optimizing system 

efficiency.

As regards the technical advances in Switchgears, 

a GIS technology is introduced. They are called Gas-

Insulated Switchgears. This GIS technology offers 

compact, low-maintenance, and environmentally 

friendly solutions for the high-voltage applications. 

Similarly. AIS designs are also introduced. These

Air-Insulated Switchgears (AIS) AIS designs have 

improved, with enhanced safety features, reduced 

maintenance requirements, and increased reliability.

We also have to mention the Hybrid Switchgears. 

This is a combination of GIS and AIS technologies and 

provides optimal solutions for specific applications, 

offering compactness, flexibility, and cost-effectiveness.

There are a few Material Advancements also. We 

can talk about the New Insulation Materials,  such as 

SF6-free gases and eco-friendly alternatives which 

reduce the environmental impact and improve system 

safety.

Deep Research is going on the high-temperature 

superconductors aiming to improve efficiency, reduce 

energy losses, and increase the overall performance of 

control gears and switch gears.

The Integration of IoT sensors and communication 

protocols is enabling the real-time monitoring, 

predictive maintenance, and optimized performance. 

If we Implement the advanced communication 

protocols, such as IEC 61850 and IEEE 1815, they 

facilitate seamless communication between control 

gears, switchgears, and other system components.

We have to consider Cybersecurity also.

The implementation of secure communication 

protocols, such as TLS and SSL, will ensure the 

confidentiality, integrity, and authenticity of data 

exchanged between control gears, switchgears, and 

other system components.

It is interesting to note that the Integration of 

intrusion detection and prevention systems (IDPS) helps 

detect and prevent cyber threats, ensuring the 

reliability and security of control gears and switchgears.

These technical advancements in control gears 

and switchgears have significantly improved the 

efficiency, reliability, and safety of electrical power 

systems.
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ndia has set a new benchmark in its renewable 
energy ambitions, issuing a record 73GW I(gigawatts) of utility-scale renewable energy 

tenders in 2024, according to a joint report by the Institute 
for Energy Economics and Financial Analysis (IEEFA) and 
JMK Research & Analytics. This marks the second 
consecutive year that the country has surpassed its 50GW 
target, underscoring its commitment to a greener 
economy. However, the surge in tendering activity has 
also exposed a series of post-bidding challenges that 
could slow India's ambitious renewable energy rollout.

According to the report, market stakeholders cite the 
lack of a resilient power evacuation infrastructure as the 
most significant risk factor for India's renewable energy 
market development. "Sluggish growth of power 
evacuation infrastructure is waning developer interest in 
participating in new auctions. Additionally, the state 
electricity distribution companies (DISCOMs') are 
reluctant to enter into long-term power sale agreements 
(PSAs) until they have concrete visibility on the power 
evacuation readiness, which decides the project's 
commercial operation date (COD). The commissioning 
date of a project will ultimately determine the applicable 
bracket of interstate transmission system (ISTS) charges as 
indicated by the Union ministry of power in its ISTS waiver 
expiration trajectory."  

"The gap between the tendering, allotment and project 
realisation will likely widen until the market streamlines 
and transmission infrastructure develops. Blending the 
tariffs monthly or quarterly may partly address the PSAs 
signing challenges, but the Union ministry of new and 
renewable energy (MNRE) is still preparing its wide-scale 
implementation," the report says. 

The report highlights a significant shift in the nature of 
tenders issued, with nearly half comprising non-
traditional renewable energy technologies such as wind-
solar hybrid projects and battery energy storage systems 
(BESS). This change reflects a growing demand from 
energy offtakes for improved power reliability and grid 
stability. 

"The evolution of renewable energy tenders 
demonstrates that market stakeholders are actively 
working to overcome shortcomings," said Vibhuti Garg, 
director for South Asia at IEEFA. 

One of the key concerns flagged by the report is the rise 
in tender under-subscription. In 2024, around 8.5GW of 
tenders went under-subscribed, five times higher than in 
2023. Analysts attribute this to complex tender designs, 
aggressive bidding during reverse auctions, and delays in 

the readiness of the ISTS infrastructure. 
Another major hurdle is the backlog of unsigned PSAs, 

which now exceeds 40GW, leading to uncertainty for 
investors and project developers. The Solar Energy 
Corporation of India (SECI) alone accounts for 12GW of 
these unsigned agreements. 

The report further reveals that between 2020 and 
2024, around 38.3GW of utility-scale renewable energy 
projects were cancelled, representing 19% of the total 
capacity tendered during this period. The primary reasons 
include tender design issues, location challenges, project 
complexity and delays in finalising PSAs. 

"Delays in project implementation pose a significant 
challenge to India's renewable energy target for 2030," 
says Ashita Srivastava, senior research associate of JMK 
Research. 

Industry experts argue that, while the government's 
50GW annual target has helped accelerate renewable 
energy deployment, it has also placed pressure on 
tendering agencies to issue bids and finalise auctions 
without securing off-take agreements. This has led to 
delays in power agreements and, in some cases, project 
cancellations. 

To maintain momentum, the report recommends that 
authorities establish annual targets not just for tender 
issuances, but also for the allotment of projects and 
execution of PSAs. 

"In addition to issuing tenders, the government should 
ensure that implementing agencies secure the necessary 
offtake agreements before finalising bids," Deepalika 
Mehra, research associate at JMK Research, says. 

As India continues its push toward 500GW of non-fossil 
fuel capacity by 2030, addressing these post-bidding 
challenges will be crucial to sustaining investor confidence 
and ensuring the country's green energy revolution does 
not lose steam. 

"For viable renewable energy tendering market 
growth, the central government must give equal impetus 
to all facets of the tendering process, from request for 
selection (RfS) issuance, allotment and power agreement 
signings. In addition to issuance, the government must 
specify annual targets for allotment and power agreement 
executions. That will ensure the renewable energy 
implementing agencies (REIAs) issue bids only after 
planning for requisite offtake agreements. In addition, 
stricter enforcement of renewable purchase obligations 
and associated penalties is imperative to sustain 
renewable energy demand," the report concludes.

India's Renewable Energy Push Breaks Records – 
but Can It Overcome Post-bid Hurdles?
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Here are some details: 

Benefits 

1. Water Conservation: FPV systems can 
help reduce water evaporation from reservoirs 
and lakes, conserving this precious resource.

 2. Increased Energy Generation : Floating 
solar panels can generate more electricity than 
traditional land-based solar panels due to the 
cooling effect of water. 

3. Reduced Land Use : FPV systems can be 
installed on water bodies, reducing the need for 
land acquisition and preserving agricultural 
land or natural habitats.

 4. Improved Water Quality : FPV systems 
can help reduce algae growth and improve 
water quality by providing shade and reducing 
nutrient runoff.

Challenges 

1. Higher Installation Costs : FPV systems 
are more expensive to install than traditional 
solar panels due to the need for specialized 
floating structures and anchoring systems. 

2. Durability and Maintenance : FPV 
systems require specialized materials and 
designs to withstand aquatic environments and 
ensure durability. 

3. Environmental Concerns : FPV systems 
can potentially harm aquatic life or disrupt 
ecosystems if not designed and installed 
properly. 

Design and Installation 

1. Floating Structures : FPV systems use 
floating structures, such as pontoons or rafts, to 
support the solar panels. 

2. Anchoring Systems : Anchoring systems, 
such as mooring lines or anchors, secure the 
floating structure to the water body.

Floating Solar Panels

3. Solar Panel Mounting : Solar panels are 
mounted on the floating structure using 
specialized racking systems. 

4. Electrical Connections : Electrical 
connections are made between the solar 
panels, inverters, and transmission lines. 

Applications 

1. Water Supply Reservoirs : FPV systems 
can be installed on water supply reservoirs to 
generate electricity while conserving water.

 2.  Irrigation Canals : FPV systems can be 
installed on irrigation canals to generate 
electricity and reduce water evaporation. 

3. Industrial Water Bodies : FPV systems can 
be installed on industrial water bodies, such as 
cooling ponds or wastewater treatment plants. 

4. Offshore Platforms: FPV systems can be 
installed on offshore platforms to generate 
electricity for oil and gas operations or other 
marine activities. 

Case Studies 

1. Japan's Mega-Float: Japan's Mega-Float 
is a 1.2 MW FPV system installed on a reservoir 
in Tokyo. 

2. China's Three Gorges Dam : China's Three 
Gorges Dam has a 150 MW FPV system installed 
on its reservoir. 

3. India's Floating Solar Plant : India's 
floating solar plant in Kerala is a 500 kW FPV 
system installed on a water reservoir.

 Conclusion 

Floating solar panels offer a promising 
solution for generating renewable energy while 
conserving water and reducing land use. While 
there are challenges to be addressed, the 
benefits of FPV systems make them an 
attractive option for various applications.

Floating solar panels, also known as floating 
photovoltaic (FPV) systems, are solar panels 
installed on floating STRUCTURES on water 
bodies, such as lakes, reservoirs, or oceans. 
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 What are LTO Batteries?

 LTO batteries are a type of lithium-ion battery that 
uses lithium-titanate-oxide (LTO) as the anode material 
instead of traditional graphite.

 Key Characteristics: 

1. Long Cycle Life : LTO batteries can last for up to 
20,000 charge/discharge cycles, making them suitable for 
applications requiring high durability. 

2. Fast Charging : LTO batteries can charge quickly, with 
some systems achieving 80% charge in under 30 minutes. 

3. High Safety : LTO batteries are designed with safety 
in mind, featuring a lower risk of thermal runaway and 
explosion compared to traditional lithium-ion batteries. 

4. Wide Operating Temperature : LTO batteries can 
operate effectively in a wide temperature range, from -
30°C to 55°C. 

 Applications:

 1. Electric Vehicles : LTO batteries are used in some 
electric vehicles, particularly those requiring high-
performance and long lifespan.

 2. Renewable Energy Systems : LTO batteries are used 
in solar and wind power systems to store excess energy 
generated during the day for use during periods of low 

LTO (Lithium-Titanate-Oxide) batteries:
energy generation.

 3. Industrial Applications : LTO batteries are used in 
various industrial applications, such as robotics, medical 
devices, and telecommunications. 

4. Grid-Scale Energy Storage : LTO batteries are used in 
grid-scale energy storage systems to stabilize the grid and 
provide backup power during outages. 

 Advantages: 

1. Improved Safety : LTO batteries offer improved 
safety features compared to traditional lithium-ion 
batteries. 

2. Longer Lifespan : LTO batteries have a longer 
lifespan, reducing the need for frequent replacements. 

3. Fast Charging : LTO batteries can charge quickly, 
making them suitable for applications requiring high 
power output. 

Disadvantages:

1. Higher Cost : LTO batteries are more expensive than 
traditional lithium-ion batteries.

2. Lower Energy Density : LTO batteries have a lower 
energy density compared to traditional lithium-ion 
batteries, resulting in larger battery packs for the same 
energy capacity.

The Ministry of New and Renewable Energy (MNRE) has 

issued revised domestic content requirement (DCR) norms for 

solar cells, specifying that only those based on crystalline-silicon 

technology and manufactured in India using undiffused silicon 

wafers (black wafers) will qualify as domestically produced.

These wafers fall under Customs Tariff Head 3818, and all 

manufacturing processes, from wafer to solar cell, must be 

carried out within India. Solar cells made using imported 

diffused silicon wafers (blue wafers) will not be eligible under 

MNRE's DCR-mandated programmes. Thin-film solar modules 

are exempt from this requirement, and those manufactured in 

integrated Indian factories will continue to qualify under DCR 

mandates. The updated norms have raised concerns over the 

limited supply and rising costs of DCR-compliant solar modules, 

impacting key government initiatives such as the PM Surya 

Ghar: Muft Bijli Yojana and the Pradhan Mantri Kisan Urja 

Suraksha evam Utthaan Mahabhiyan. Supply constraints could 

challenge the implementation of these large-scale renewable 

energy schemes, potentially affecting project timelines and 

investment strategies in the sector.

MNRE updates DCR 
norms for solar cells

The Government of Indonesia has 
launched a massive floating solar plant on the 
Cirata Reservoir, 107 km southeast of Jakarta, 
marking a major step in its renewable energy 
transition.  Covering 4 per cent of the 
reservoir's surface, the plant consists of 13 
arrays capable of generating 192 MW, making 
it the world's third-largest floating solar 
installation. The project was developed 
through a partnership between Indonesia's 
state-owned utility company and UAE-based 
renewable firm Masdar. Currently, 12.3 per 
cent of Indonesia's electricity comes from 
renewable sources, with plans to add 60GW 
by 2040, requiring an estimated USD172 
billion in investment. Global efforts to scale up 
clean energy, including initiatives by the World 
Economic Forum, emphasise the need for 
substantial funding and collaboration to 
achieve net-zero emissions by 2050.

Indonesia unveils 
third-largest floating 

solar plant
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 1. Voltage Measurement Method

1. Measure the voltage between the positive and 

negative DC buses and the earth ground.

2. Compare the measured voltage with the 

reference voltage.

3. If the measured voltage exceeds the reference

voltage, an earth fault is indicated.

2. Current Measurement Method

1. Measure the current flowing through the earth

fault detection circuit.

2. Compare the measured current with the

reference current.

3. If the measured current exceeds the reference

current, an earth fault is indicated.

3. Insulation Resistance Measurement Method

1. Measure the insulation resistance between the

DC buses and the earth ground.

2. Compare the measured insulation resistance with

the reference insulation resistance.

3. If the measured insulation resistance is lower

than the reference insulation resistance, an earth

fault is indicated.

4. Earth Fault Detection Relays

1. Use specialized earth fault detection relays that

can detect earth faults in DC power systems.

2. These relays typically use a combination of

voltage and current measurements to detect

 earth faults.

5. Monitoring Systems

1. Implement a monitoring system that 

continuously monitors the DC power system for

 earth faults.

2. Use sensors and detectors to monitor the system

and provide alerts in case of an earth fault

Earth Fault Detection Techniques

1. Pulsed Voltage Method : Applies a pulsed voltage

to the DC system and measures the resulting

current.

2. DC Injection Method : Injects a DC current into

the system and measures the resulting voltage.

3. Oscillating Voltage Method : Applies an

oscillating voltage to the DC system and

measures the resulting current.

How to detect earth fault in DC Power System

Important Considerations

      1. System Configuration : Consider the system

configuration, including the presence of multiple 

DC sources and loads.

2. Earth Fault Types : Consider the types of earth 

faults that can occur, including line-to-ground and 

line-to-line faults.

3. Detection Sensitivity : Ensure that the detection 

method is sensitive enough to detect earth faults 

at an early stage.

4. False Tripping : Ensure that the detection method 

is designed to minimize false tripping.

By implementing these methods and techniques, 

you can effectively detect earth faults in DC power 

systems and ensure the safety and reliability of the 

system.

Detecting earth faults in DC power systems is crucial for ensuring the safety and reliability 
of the system. Here are some methods to detect earth faults in DC power systems:

Electrical exhibitions in India in 2025

India Electronics Expo

Other electrical exhibitions in India

Dates: June 14–16, 2025 at the International Trade 

Expo Centre in Noida

Dates: June 27–29, 2025 at the CIDCO Exhibition & 

Convention Center in Navi Mumbai

Dates: August 1–3, 2025 at KTPO in Whitefield, 

Bengaluru

Dates: November 7–10, 2025 at HUDA Grounds in 

Sector 29, Gurugram

Dates: March 19–21, 2025 in New Delhi

The 10th edition of this expo will showcase India's 

electronics manufacturing, innovation, and 

technology

LED Expo Mumbai, April 3–5, 2025

Pro Wave Expo, April 24–26, 2025

Bharat Solar Expo Udaipur, May 2–4, 2025

EFY Expo, May 15–17, 2025

Automation Expo, August 11–14, 2025

ElectricNation Expo, September 18–20, 2025

India International EV Show, December 5–7, 2025

Battery India Expo, December 5–7, 2025



16 | APRIL 2025

 What are LTO Batteries?

 LTO batteries are a type of lithium-ion battery that 
uses lithium-titanate-oxide (LTO) as the anode material 
instead of traditional graphite.

 Key Characteristics: 

1. Long Cycle Life : LTO batteries can last for up to 
20,000 charge/discharge cycles, making them suitable for 
applications requiring high durability. 

2. Fast Charging : LTO batteries can charge quickly, with 
some systems achieving 80% charge in under 30 minutes. 

3. High Safety : LTO batteries are designed with safety 
in mind, featuring a lower risk of thermal runaway and 
explosion compared to traditional lithium-ion batteries. 

4. Wide Operating Temperature : LTO batteries can 
operate effectively in a wide temperature range, from -
30°C to 55°C. 

 Applications:

 1. Electric Vehicles : LTO batteries are used in some 
electric vehicles, particularly those requiring high-
performance and long lifespan.

 2. Renewable Energy Systems : LTO batteries are used 
in solar and wind power systems to store excess energy 
generated during the day for use during periods of low 

LTO (Lithium-Titanate-Oxide) batteries:
energy generation.

 3. Industrial Applications : LTO batteries are used in 
various industrial applications, such as robotics, medical 
devices, and telecommunications. 

4. Grid-Scale Energy Storage : LTO batteries are used in 
grid-scale energy storage systems to stabilize the grid and 
provide backup power during outages. 

 Advantages: 

1. Improved Safety : LTO batteries offer improved 
safety features compared to traditional lithium-ion 
batteries. 

2. Longer Lifespan : LTO batteries have a longer 
lifespan, reducing the need for frequent replacements. 

3. Fast Charging : LTO batteries can charge quickly, 
making them suitable for applications requiring high 
power output. 

Disadvantages:

1. Higher Cost : LTO batteries are more expensive than 
traditional lithium-ion batteries.

2. Lower Energy Density : LTO batteries have a lower 
energy density compared to traditional lithium-ion 
batteries, resulting in larger battery packs for the same 
energy capacity.

The Ministry of New and Renewable Energy (MNRE) has 

issued revised domestic content requirement (DCR) norms for 

solar cells, specifying that only those based on crystalline-silicon 

technology and manufactured in India using undiffused silicon 

wafers (black wafers) will qualify as domestically produced.

These wafers fall under Customs Tariff Head 3818, and all 

manufacturing processes, from wafer to solar cell, must be 

carried out within India. Solar cells made using imported 

diffused silicon wafers (blue wafers) will not be eligible under 

MNRE's DCR-mandated programmes. Thin-film solar modules 

are exempt from this requirement, and those manufactured in 

integrated Indian factories will continue to qualify under DCR 

mandates. The updated norms have raised concerns over the 

limited supply and rising costs of DCR-compliant solar modules, 

impacting key government initiatives such as the PM Surya 

Ghar: Muft Bijli Yojana and the Pradhan Mantri Kisan Urja 

Suraksha evam Utthaan Mahabhiyan. Supply constraints could 

challenge the implementation of these large-scale renewable 

energy schemes, potentially affecting project timelines and 

investment strategies in the sector.

MNRE updates DCR 
norms for solar cells

The Government of Indonesia has 
launched a massive floating solar plant on the 
Cirata Reservoir, 107 km southeast of Jakarta, 
marking a major step in its renewable energy 
transition.  Covering 4 per cent of the 
reservoir's surface, the plant consists of 13 
arrays capable of generating 192 MW, making 
it the world's third-largest floating solar 
installation. The project was developed 
through a partnership between Indonesia's 
state-owned utility company and UAE-based 
renewable firm Masdar. Currently, 12.3 per 
cent of Indonesia's electricity comes from 
renewable sources, with plans to add 60GW 
by 2040, requiring an estimated USD172 
billion in investment. Global efforts to scale up 
clean energy, including initiatives by the World 
Economic Forum, emphasise the need for 
substantial funding and collaboration to 
achieve net-zero emissions by 2050.

Indonesia unveils 
third-largest floating 

solar plant

17 | APRIL 2025

 1. Voltage Measurement Method

1. Measure the voltage between the positive and 

negative DC buses and the earth ground.

2. Compare the measured voltage with the 

reference voltage.

3. If the measured voltage exceeds the reference

voltage, an earth fault is indicated.

2. Current Measurement Method

1. Measure the current flowing through the earth

fault detection circuit.

2. Compare the measured current with the

reference current.

3. If the measured current exceeds the reference

current, an earth fault is indicated.

3. Insulation Resistance Measurement Method

1. Measure the insulation resistance between the

DC buses and the earth ground.

2. Compare the measured insulation resistance with

the reference insulation resistance.

3. If the measured insulation resistance is lower

than the reference insulation resistance, an earth

fault is indicated.

4. Earth Fault Detection Relays

1. Use specialized earth fault detection relays that

can detect earth faults in DC power systems.

2. These relays typically use a combination of

voltage and current measurements to detect

 earth faults.

5. Monitoring Systems

1. Implement a monitoring system that 

continuously monitors the DC power system for

 earth faults.

2. Use sensors and detectors to monitor the system

and provide alerts in case of an earth fault

Earth Fault Detection Techniques

1. Pulsed Voltage Method : Applies a pulsed voltage

to the DC system and measures the resulting

current.

2. DC Injection Method : Injects a DC current into

the system and measures the resulting voltage.

3. Oscillating Voltage Method : Applies an

oscillating voltage to the DC system and

measures the resulting current.

How to detect earth fault in DC Power System

Important Considerations

      1. System Configuration : Consider the system

configuration, including the presence of multiple 

DC sources and loads.

2. Earth Fault Types : Consider the types of earth 

faults that can occur, including line-to-ground and 

line-to-line faults.

3. Detection Sensitivity : Ensure that the detection 

method is sensitive enough to detect earth faults 

at an early stage.

4. False Tripping : Ensure that the detection method 

is designed to minimize false tripping.

By implementing these methods and techniques, 

you can effectively detect earth faults in DC power 

systems and ensure the safety and reliability of the 

system.

Detecting earth faults in DC power systems is crucial for ensuring the safety and reliability 
of the system. Here are some methods to detect earth faults in DC power systems:

Electrical exhibitions in India in 2025

India Electronics Expo

Other electrical exhibitions in India

Dates: June 14–16, 2025 at the International Trade 

Expo Centre in Noida

Dates: June 27–29, 2025 at the CIDCO Exhibition & 

Convention Center in Navi Mumbai

Dates: August 1–3, 2025 at KTPO in Whitefield, 

Bengaluru

Dates: November 7–10, 2025 at HUDA Grounds in 

Sector 29, Gurugram

Dates: March 19–21, 2025 in New Delhi

The 10th edition of this expo will showcase India's 

electronics manufacturing, innovation, and 

technology

LED Expo Mumbai, April 3–5, 2025

Pro Wave Expo, April 24–26, 2025

Bharat Solar Expo Udaipur, May 2–4, 2025

EFY Expo, May 15–17, 2025

Automation Expo, August 11–14, 2025

ElectricNation Expo, September 18–20, 2025

India International EV Show, December 5–7, 2025

Battery India Expo, December 5–7, 2025



19

18 | APRIL 2025

Goyal's US visit follows discussions between US 
President Donald Trump and Prime Minister Narendra 
Modi, where both leaders expressed their intention to 
negotiate the initial phase of a comprehensive Bilateral 
Trade Agreement (BTA) by fall 2025.

Amid Donald Trump's tariff threats, Commerce 
Minister Piyush Goyal recently held a “forward-looking” 
discussion with US Trade Representative Jamieson Greer, 
focusing on advancing a mutually beneficial bilateral 
trade agreement. Goyal emphasised that India's 
approach will align with the principles of “India First,” 
“Viksit Bharat,” and the nation's Comprehensive 

Strategic Partnership. 

Sharing insights from the meeting on his X timeline, 
Goyal highlighted the commitment to strengthening 
trade ties. “Had a forward looking discussion with 
@USTradeRep Jamieson Greer on a mutually beneficial 
Bilateral Trade Agreement. Our approach will be guided 
by 'India First', 'Viksit Bharat' and our Comprehensive 
Strategic Partnership.”

Bilateral trade agreement

Goyal's US visit follows discussions between US 
President Donald Trump and Prime Minister Narendra 

India-US trade : 

Piyush Goyal meets US Trade 

Representative, highlights 

'India First' approach amid 

Trump tariff threats

Union Minister of Commerce and Industry 
Piyush Goyal on has said India and US are 
committed to increasing bilateral trade to $500 
billion and the two countries are negotiating a 
'strong' trade agreement within the next 6-8 
months. “…In the next 6-8 months, by establishing 
a strong trade agreement, we are committed to 
increasing trade to $500 billion,” the minister was 
saying on the sidelines of CII's India-Qatar Business 
Forum meet.

This comes in the backdrop of Donald Trump's 
announcement of imposition of  reciprocal tariffon 
trade partner countries to address “longstanding 
imbalances”. Meanwhile, a Bloomberg report 
maintained that India and the US have agreed to 
cut tariffs on certain goods as part of the proposed 
mutually-beneficial trade deal between them. 
Further, top officials in India have said that the 
country will continue to cut import taxes as the 
government looks to work around US President 
Donald Trump's plan to impose reciprocal tariffs on 
trading partners.

Further, at another event, Finance Minister 
Nirmala Sitharaman had said, “We are building to 

India, US committed to boost trade to $500 bn, negotiations on 
for 'strong' pact in 6-8 months, says Goyal

be an investor-friendly country, and as a result, the 
duty cuts and the rationalization that have been 
announced is a continuing process and we shall 
keep doing that.”

 Piyush Goyalmaintained that once his US 
counterpart takes charge, both countries will 
discuss the contours of the pact. When asked if the 
pact would have chapters related to goods, 
services and investments, he said, “My 
counterpart has not yet confirmed in the US…After 
the (confirmation), we will do talks and then only 
we can decide the way forward.”

The US and India bilateral trade in goods and 
services stood at $190.08 billion ($123.89 billion in 
goods and $66.19 billion in services trade) during 
2023. During the year, India's merchandise exports 
to the US stood at $83.77 billion, while imports 
stood at $40.12 billion, leaving a trade gap of 
$43.65 billion in favour of India.

During 2021-24, the US was the largest trading 
partner of India and is one of the few countries 
with which India has a trade surplus.
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Modi, where both leaders expressed their intention to 
negotiate the initial phase of a comprehensive Bilateral 
Trade Agreement (BTA) by fall 2025. The leaders also 
committed to appointing senior representatives to 
spearhead these negotiations.

During their recent meeting, President Trump and 
PM Modi resolved to expand trade and investment, 
aiming to enhance prosperity, bolster national strength, 
encourage innovation, and strengthen supply chain 
resilience. A significant milestone set during the 
discussions was “Mission 500,” an ambitious goal to more 
than double bilateral trade to USD 500 billion by 2030.

Challenges 

President Trump, during his second term, has 
reiterated the need for tariff reciprocity, indicating that 
the US will match tariffs imposed by other nations, 

including India. The US has frequently raised concerns 
over India's high tariff rates, suggesting that achieving 
fair trade would require strategic adjustments.

US Trade Secretary Howard Lutnick recently 
expressed interest in negotiating a broad-based trade 
agreement with India. Speaking at the India Today 
Conclave, Lutnick noted that finding a mutually 
beneficial solution would necessitate mutual 
understanding and cooperation. He emphasised the 
importance of considering the entire trade relationship 
rather than focusing on individual products.

Both nat ions have demonstrated their  
commitment to enhancing trade relations, with ongoing 
discussions set to shape the future of India-US economic 
cooperation.

India is set to initiate discussions with the US on a 

potentially game-changing trade pact, described by 

Commerce and Industry Minister Piyush Goyal as the 

"mother of all deals." The proposed bilateral trade 

agreement aims to strengthen economic ties between 

the two nations, offering significant opportunities to 

complement each other's strengths in a turbulent 

global economy.

India will soon start discussing a trade pact with 

the US that will potentially be the “mother of all 

deals”, commerce and industry minister Piyush Goyal 

said on Friday.

“We will soon begin discussions with the Donald 

Trump administration on a strong and comprehensive 

economic partnership, and a bilateral trade deal,” he 

said at the Invest Kerala Global Summit.

Goyal added that the trade deal will provide huge 

opportunities for both the nations to work together 

and complement each other's strengths in a very 

turbulent world.

Earlier this week, the minister indicated that India 

and the US could explore tariff reductions and other 

concessions under the proposed trade deal. However, 

he added that the scope of the agreement—whether 

it will cover goods, services and investments like a full-

India-US trade pact to be mother of all deals: Goyal

fledged free trade agreement (FTA)—would be 

determined during negotiations between the two 

sides.

At the Kerala investor summit, Goyal also 

highlighted ongoing trade discussions with the EU, the 

UK and Oman. “We are in talks with Bahrain to 

establish an FTA similar to a Comprehensive Economic 

Partnership Agreement (CEPA), and we hope to begin 

the process soon,” he said.

Goyal said India's economy is on track to grow 

from $4 trillion to $30-32 trillion by 2047 and urged 

global investors to seize the opportunity. Giving an 

example, Goyal said an automobile manufacturer that 

invested $200 million in 1999 has repatriated $12 

billion in royalties and dividends over the past decade, 

in addition to $12-13 billion in current equity 

valuation. “This is just one example of what India can 

offer to both investors and for those around the 

world,” Goyal said

With a consumer base of 1.4 billion people, India 

presents a massive business and growth opportunity, 

Goyal said, encouraging investments in the services 

sector, technology, data centres, machine learning 

and artificial intelligence.
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NHPC connects 300 MW Bikaner solar PV project with ISIS
NHPC Limited has reported that its 300 MW Bikaner solar photo voltaic (PV) project has been connected with 

inter state transmission system (ISTS) and started injecting 31 MW power in the grid as on March 31, 2025. The 

commercial declaration of part capacity of 100 MW in phases shall be intimated in due course. The complete 300 

MW solar project is likely to be commissioned by August, 2025.

PFC Consulting Limited (PFCCL) has incorporated a 

special purpose vehicle (SPV) naming, NES Pune East 

New Transmission Limited for development of “Network 

Expansion scheme in Maharashtra for removal of 

Transmission Constrains in Pune Region-I (765/400 kV 

Pune East)”. The Maharashtra State Electricity 

PFCCL incorporates NES Pune East New Transmission

KEC International Limited has secured orders of Rs 12.36 billion across various segments. The business has 

secured orders for transmission line and substation in Middle East (UAE and Kuwait. It has also secures orders for 

substation from a private tariff based competitive bidding player in India. Further, the business has also secured 

orders for supply of various types of cables in India and overseas.

KEC International secures new orders worth Rs 12.36 billion

SWREL secures two new domestic LoAs from private IPPs

Sterling and Wilson Renewable Energy Limited 

(SWREL)  has received two new domestic letter of awards 

(LoA) from private independent powerproducers (IPPs), 

and has been declared L1 in a 200 MW alternate current 

(AC) solar project.

The cumulative order value of the three domestic 

projects combined is about Rs 14.70 billion. The company 

received its first LoA for a wind engineering, procurement 

and construction (EPC) of a 69.3 MW wind balance of 

plant, and 58 MW AC / 75 MWp direct current (DC) solar 

balance of system, along with 132 kV / 33 kV pooling 

substation in Rajasthan. The company has achieved L1 for 

a turnkey solar project of 200 MW AC / 260 MWp DC 

photo voltaic (PV) plant in Gujarat, India from a leading 

Transmission Company Limited has placed a letter of 

intent and has appointed PFCCL as bid process

coordinator for the purpose of selection of bidder as 

transmission service provider to establish the above 

mentioned transmission system through tariff based 

competitive bidding process.

PSU developer. The company has also received a LoA for a 

PV plant in Rajasthan, India from a domestic IPP.

Resonia wins Ananthapur-II REZ Phase-I project to 

integrate 4.5 GW of renewable energy in Andhra Pradesh 

Resonia Limited,  earlier known as Sterlite Grid 32 Limited 

has successfully secured the bid for the “Transmission 

System for Integration of Ananthapur-II Renewable 

Energy Zone (REZ) Phase-I” project.

The project was awarded through the tariff based 

competitive bidding process in 2025. Through the special 

purpose vehicle, the company will build this green energy 

project on build, own, operate, transfer basis, for a period 

of 35 years.

Waaree Energies inaugurates 5.4 GW solar cell 
manufacturing facility in Gujarat

Waaree Energies Limited has inaugurated a 5.4 GW solar cell manufacturing facility in Chikhli, Gujarat. 

Spread across 150 acres with a built-up area of 101 acres, the facility is equipped with high-efficiency solar cell 

technology.

The manufacturing facility is designed to enhance India's domestic solar manufacturing capabilities and 

reduce reliance on imports.
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KEI Industries Ltd. becomes Principal Partner with 
Royal Challengers Bengaluru (RCB) for the 

upcoming Men's T20 league 2025 season 18th

KEI Industries Ltd., one of the India's leading wires 

and cables manufacturer today announced its strategic 

association with Royal Challengers Bengaluru as 

Principal Partner for the upcoming Men's T20 league 

2025 , 18th season. 

Aligned to the association, the players and official 

members of Royal Challengers Bengaluru franchise 

will be sporting the KEI logo on the back of their 

official match jersey. 

Royal Challengers Bengaluru don green jersey in 

one of the their matches as a symbol of their 

commitment to supporting sustainability initiatives. 

This conscious decision aims to raise awareness about 

The association will help KEI 

Industries strengthen its growing brand and business 

presence nationally. The cricketing season has begun 

on 22nd March 2025 at Eden Gardens, Kolkata. 

The logo will also be prominently 

visible during the on-ground matches of the franchise. 

The brand will have the right to use player images and 

team logo for internal use and promotional purposes. 

The association will also be amplified across, print, 

outdoor, television, digital and social media platforms 

which will run through the entire duration of the 

tournament. 

environmental protection and the importance of 

fostering greenery. By leveraging our platform and 

influence, we hold the imagery rights for the green 

jersey, encouraging fans, partners, and the wider 

community to engage in these efforts. 

KEI, a renowned leader in innovative solutions, has 

unveiled its next generation living eco-friendly solutions 

designed to promote sustainability. These cutting-edge 

advancements signify a significant stride towards 

building a greener and more sustainable future. 

Speaking on the association, Mr Anil Gupta, 

Chairman -Cum- Managing Director, KEI Industries Ltd. 

said, “We are delighted to announce our partnership 

with Royal Challengers Bengaluru, which is one of the 

most popular and strongest cricketing brands. KEI is one 

of the leading wires & cables player serving customers 

across 65+ counties globally and we see a great synergy 

between both the brands. The players of international 

stature and their consistent bold performance gives a 

synergy with the product features of brand KEI. 

aim to leverage the upcoming cricketing festival to build 

and strengthen our brand awareness and connect with 

our target audience across the globe.” 

India is 

a cricket frenzy nation and with this partnership, we 
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Speaking on the occasion, Rajesh V Menon, COO of 
Royal Challengers Bengaluru, said, "We are excited to 
extend our partnership with KEI Wires & Cables. KEI's 
commitment to sustainability aligns perfectly with RCB's 
values, particularly with our annual green match aimed 
at promoting environmental awareness. This 
collaboration will provide KEI with a valuable 
opportunity to connect with our large and engaged fan 
base, and we are confident that we can deliver 
significant value to KEI Wires & Cables through this 
partnership.” 

"

KEI has been actively involved in promoting 
regional sports, cricket, and their association with the 
T20 league goes back to 2016. 

Sharing his thoughts on the association, Mr Akshit 
Diviaj Gupta, Director, KEI Industries Ltd. said, “I am 
delighted to announce our partnership with Royal 
Challengers Bengaluru. We are committed towards 
encouraging and elevating the realm of sports in India. 
The lovability and fan following of RCB will help to 

Speaking on the association, Mr. Manoj Kakkar, 
Executive Director (Sales & Marketing), KEI Industries 
Ltd. said, “

This partnership with 
Royal Challengers Bengaluru will help brand KEI to 
instantly connect with the millions of viewers watching 
the event across India and abroad. The brand has also 
planned a series of fan engagement activities and meet 
& greet sessions for key channel partners with players 
during the tournament and in multiple cities.” 

increase KEI brand recognition across the nation. This 
engagement will further strengthen our relationship 
with the customers, and we are positive about 
exploring more opportunities to expand our business.” 

During the occasion, Mr. Govind Sharma, Marcom 
Head of KEI Industries, emphasized the growing 
consumer inclination towards sustainable solutions. He 
stated that consumers increasingly prioritize eco-
friendly products when given the option. “At KEI 
Industries, we are deeply committed to environmental 
stewardship and strive to leave a positive impact on the 
world. Our latest range of eco-friendly products 
underscores our dedication to sustainability and the 
creation of a better future for generations to come.” Mr. 
Sharma also highlighted that the association of KEI 
Industries with RCB serves as a strategic pathway for us 
to achieve these sustainability goals.

Media Contact Information

KEI Industries Ltd. 

Mr. Govind Sharma 

Marcom Head 

9873561756 

Concept Public Relations 

Yaash Raju +91 9442263033 

yaash@conceptpr.com 

R Jayaraman +91 9884351547 

r.jayaraman@conceptpr.com 

The Central Electricity Authority (CEA) has notified 
the draft CEA (Installation and Operation of Meters) (5th 
Amendment) Regulations, 2025.

As per the amendment, a key change includes the 
revision of the definition of 'interface meter,' which will 
now refer to a meter used for accounting and billing of 
electricity at the point of interconnection between 
electrical systems of generating companies, licensees, 
and consumers, directly connected to the inter state 
transmission system, intra state transmission system, or 
distribution system, and those permitted open access at 
voltage levels exceeding 650 volts. Additionally, the 
amendment introduces provisions ensuring that 
consumers connected at voltage levels not exceeding 650 
volts and permitted open access shall be supplied 
electricity through smart meters as per relevant IS 
standards. The regulations also mandate that advanced 
metering infrastructure systems must align with the 
'guidelines for standardisation and interoperability in 
advanced metering infrastructure systems for end to end 

CEA notifies draft CEA (Installation and Operation of Meters) 
(5th Amendment) Regulations, 2025

communication between smart meter, head end system, 
and meter data management, as issued and updated by 
the authority.

Suzlon Group has secured an order from Jindal 
Green Wind 1 Private Limited, a wholly owned 
subsidiary of Jindal Renewables, for the supply of 
204.75 MW wind power capacity.  

The new capacity will be deployed in the Karur 
region of Tamil Nadu and will contribute to powering 
steel plants in Chhattisgarh and Odisha. Suzlon Group 
will supply 65 S144 wind turbine generators with hybrid 
lattice towers, each rated at 3.15 MW. The energy 
generated will be used for captive consumption in steel 
plants, supporting operational sustainability and India's 
green energy transition.

Suzlon secures 204.75 MW wind order 
from Jindal Green Wind under C&I
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Amitabh Kant, CEO of NITI Aayog (National 

Institution for Transforming India) Commentary 

India's announcement that it aims to reach net 

zero emissions by 2070 and to meet fifty percent of its 

electricity requirements from renewable energy 

sources by 2030 is a hugely significant moment for the 

global fight against climate change. India is pioneering a 

new model of economic development that could avoid 

the carbon-intensive approaches that many countries 

have pursued in the past – and provide a blueprint for 

other developing economies.

The scale of transformation in India is stunning. Its 

economic growth has been among the highest in the 

world over the past two decades, lifting of millions of 

people out of poverty. Every year, India adds a city the 

size of London to its urban population, involving vast 

construction of new buildings, factories and 

transportation networks. Coal and oil have so far served 

as bedrocks of India's industrial growth and 

modernisation, giving a rising number of Indian people 

access to modern energy services. This includes adding 

new electricity connections for 50 million citizens each 

year over the past decade. 

The rapid growth in fossil energy consumption has 

also meant India's annual CO  emissions have risen to 2

become the third highest in the world. However, India's 

CO  emissions per person put it near the bottom of the 2

world's emitters, and they are lower still if you consider 

historical emissions per person. The same is true of 

energy consumption: the average household in India 

consumes a tenth as much electricity as the average 

household in the United States.  

India's sheer size and its huge scope for growth 

means that its energy demand is set to grow by more 

than that of any other country in the coming decades. 

In a pathway to net zero emissions by 2070, we 

estimate that most of the growth in energy demand 

this decade would already have to be met with low-

carbon energy sources. It therefore makes sense that 

Prime Minister Narendra Modi has announced more 

ambitious targets for 2030, including installing 500 

gigawatts of renewable energy capacity, reducing the 

emissions intensity of its economy by 45%, and 

reducing a billion tonnes of CO . 2

These targets are formidable, but the good news is 

that the clean energy transition in India is already well 

underway. It has overachieved its commitment made at 

COP 21- Paris Summit by already meeting 40% of its 

power capacity from non-fossil fuels- almost nine years 

ahead of its commitment and the share of solar and 

wind in India's energy mix have grown phenomenally. 

Owing to technological developments, steady policy 

support and a vibrant private sector solar power plants 

are cheaper to build than coal ones. Renewable 

electricity is growing at a faster rate in India than any 

other major economy, with new capacity additions on 

track to double by 2026. The country is also one of the 

world's largest producers of modern bioenergy and has 

big ambitions to scale up its use across the economy. 

The IEA expects India to overtake Canada and China in 

the next few years to become the third largest ethanol 

market worldwide after the United States and Brazil. 

However, even as it sets its sights on net zero, India 

faces a number of pressing near-term challenges. The 

sharp increase in commodity prices has made energy 

less affordable, and tight markets are increasing energy 

security risks for the world's third largest energy 

importer. There is still a lack of reliable electricity 

supply for many consumers. Continued reliance on 

traditional fuels for cooking causes unnecessary harm 

to many people's health. Financially ailing electricity 

distribution companies are impeding the urgent 

transformation of the sector. And high levels of 

pollution have left Indian cities with some of the 

poorest air quality in the world.

India's clean energy transition is rapidly 
underway, benefiting the entire world

Dr Fatih Birol, Executive Director
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Amitabh Kant, CEO of NITI Aayog (National 
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India already has a numerous policy measures in 

place that – if fully implemented – could address some 

of these challenges by accelerating the shift to cleaner 

and more efficient technologies. Subsidies for petrol 

and diesel were removed in the early 2010s, and 

subsidies for electric vehicles were introduced in 2019. 

India's robust energy efficiency programme has been 

successful in reducing energy use and emissions from 

buildings, transport and major industries. Government 

efforts to provide millions of households with fuel gas 

for cooking and heating are enabling a steady transition 

away from the use of traditional biomass such as 

burning wood. India is also laying the groundwork to 

scale up important emerging technologies such as 

hydrogen, battery storage, and low-carbon steel, 

cement and fertilisers. 

A transition to clean energy is a huge economic 

opportunity. India is particularly well placed to become 

a global leader in renewable batteries and green 

hydrogen. These and other low-carbon technologies 

could create a market worth up to $80 billion in India by 

2030. Support from the international community is 

essential to help shift India's development onto a low-

carbon path. To reach net zero emissions by 2070, the 

IEA estimates that $160 billion per year is needed, on 

average, across India's energy economy between now 

and 2030. That's three times today's investment levels. 

Therefore, access of low cost long term capital is key to 

achieve net zero. 

'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 welding 

process. The control box is integral and built-in with 

service door, locking arrangement and safety chain. The 

MS 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 module 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 60 

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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The Central Electricity 
Authority (CEA) has 
issued comprehensive 
guidelines for the usage 
and sharing of fiber 
cores in optical ground 
wire (OPGW) and 
underground fiber optic 
(UGFO) cables for power 
system applications.

The guidelines aim to 
establish a structured 
framework for seamless data exchange, real-time 
monitoring, and reliable operation of power systems. 
The guidelines recommend uniform fiber allocation to 
designate specific cores for essential communication 
and protection while allowing excess fibers for 
commercial use under periodic review. Entities must 

CEA issues guidelines for sharing fiber cores of 
OPGW/UGFO cables for power system applications

comply with CEA 
regulations, including 
the technical 
standards for 
communication 
systems and cyber 
security guidelines. To 
future-proof 
communication 
needs, installations in 
high-growth areas 
should consider 

OPGW cables with 48/96 fiber cores for better 
capacity and connectivity. For commercial leasing of 
fiber cores, contracts must include a termination 
clause, allowing reclaiming of fibers for grid 
applications within an 18-month notice period.
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bmH$S>o noQ>dyZ {Z_m©U Ho$bobr d {Z¶§ÌUmV R>odbobr AmJ hm 
n{hbm _mZd{Z{_©V D$Om©òmoV hmoVm. Amnbo hmo_mo go{n¶Z nyd©O 
AmJ dmnaV Agë¶mMo nwamdo gmYmaU gìdm bmI dfmªnydunmgyZ 
{_iVmV. H$inmZo ̂ Q>H§$Vr H$aUmè¶m AZoH$ àOmVr AmhoV. ¶m§Mo 
Am{U ̂ Q>³¶m _mUgm§Mohr OJUo ñZm¶y§À¶m D$O}da Adb§~yZ hmoVo. 
_mUgm§Zr Ë¶mbm AmJrMr OmoS> {Xbr. doJdoJio AÞnXmW© EH$Ì 
H$ê$Z, AmJrÀ¶m ghmæ¶mZo {d{dY ñdmXm§Mo ImÚ ~ZdUo ho Img 
_mZdr H$m¡eë¶ Amho.

AmJrÀ¶m emoYmVyZM _mVrMr ^m§S>r ^mOÊ¶mMo V§ÌkmZ 
{dH${gV Pmbo. Vm§~o hm YmVy O{_Zrda ewÕ ñdê$nmV gmnS>V 
hmoVm. Ë¶m_wio XJS>m§Mr hË¶mao ~ZdUmao Vm§ã¶mÀ¶mhr dñVy ~Zdy 
bmJbo Va H$mhr {deof Zmhr. nU _mVrMr ^m§S>r ^mOÊ¶mÀ¶m 
^Q²>Qç>m§_Ü¶oM Vm§~o d OñV qH$dm BVa YmVy§Mo {_lU Vmndë¶mda 
H$m§ñ¶ (~«m±P) V¶ma hmoVo. Vm§~o hm VwbZoZo _D$ YmVy Agë¶mZo 
Ë¶mMr Cn¶wº$Vm _¶m©{XV hmoVr. H$m§ñ¶mnmgyZ _mÌ XJS>mÀ¶m 
hË¶mam§nojm daMT> hË¶mao ~ZdVm Ambr. H$m§ñ¶¶wJmZ§Va Ambo 
bmoh¶wJ. nmobmXr hË¶mam§À¶m ghmæ¶mZo IUUo e³¶ Pmbo d BVa 
I{ZOm§À¶m emoYmMm _mJ© _moH$im Pmbm. gd©M I{ZOm§nmgyZ 
_ybÐì¶o {_idUo, Ë¶m§da à{H«$¶m H$ê$Z Cn¶wº$ nXmWmªMr {Z{_©Vr 
H$aUo, ¶mgmR>rhr àm_w»¶mZo AmJrMmM dmna hmoVmo. åhUOoM 
_mUgm§À¶m {eH$mar ̂ Q>³¶m g§ñH¥$VrnmgyZ eoVrda AmYm[aV ZmJar 
g§ñH¥$VtH$S>o Pmboë¶m g§H«$_UmV AmJrMr H$irMr ̂ y{_H$m hmoVr.

eoVr H$am¶bm bmJë¶mda _mUgm§Zr AmJ d ñdV…À¶m 

D$Om© Am{U _mZdr g§ñH¥$Vr
-{à¶X{e©Zr H$d}

AmOMr OmJ{VH$ _mZdr g§ñH¥$Vr I{ZO B§YZm§À¶m nm¶mda C^r Amho Am{U I{ZO B§YZmMo 
ì¶mnmar Zdo D$Om©g§H«$_U Wmondy nhmV AmhoV. ̀ mgmR>r OJ^amV Apñ_Vm§Mo d AbJrH$aUmMo 
amOH$maU H$aUmè`m amOH$s` njm§Zm d ZoË`m§Zm Ë`m§Zr nmR>~i {Xbo Amho. OJ^amVrb 
gm_mÝ` _mUyg H$moUmÀ`m _mJo C^o amhUma, ̀ mda _mZdr g§ñH¥$VrMo ̂ {dVì` Adb§~yZ Amho.

ñZm¶y§À¶m D$O}~amo~aM nmird àmÊ¶m§À¶m ñZm¶y§À¶m D$O}Mmhr dmna 
Ho$bm - CXm. Zm§Ja, _moQ>, àmÊ¶m§Zr AmoT>m¶Mo JmS>o, B. H$mbm§VamZo 
dmam Am{U dmhË¶m nmÊ¶mMr J{VO D$Om© dmnaÊ¶mMo V§ÌkmZhr 
_mUgm§Zr {dH${gV Ho$bo Am{U nmUM³³¶m, ndZM³³¶m§Mm dmna 
H$ê$Z nrR> XiUo, bmHy$S>H$Q>mB©, nmUr CngUo, Aer {d{dY H$m_o 
Ho$br OmD$ bmJbr. gmYmaU 15ì¶m eVH$mnmgyZ ¶m 
D$Om©òmoVm§À¶m _XVrZo dñVy d godm nwadUmao CÚmoJ OJ^amV gd©Ì 
hmoVo. Ago AgyZhr 1850À¶m gw_mamg "Am¡Úmo{JH$ H«$m§Vr' Pmbr 
Ago H$m åhUVmV?

EH$mo{Ugmì¶m eVH$mV I{ZO H$moigm ho n[a{MV B§YZ hmoVo, 
nU Ë¶mMr CnbãYVm d dmna _¶m©{XV hmoVm. B§½b§S>_Ü¶o dm\o$À¶m 
B§{OZmMr {Z{_©Vr H$moiemÀ¶m ImUrV ^aUmao nmUr CngÊ¶mÀ¶m 
JaOoVyZ Pmbr. ¶m_wio ImUH$m_mMm doJ dmT>bm d I{ZO H$moigm 
_moR>çm à_mUmda d ñdñVmV CnbãY Pmbm. dm\o$À¶m B§{OZmV 
gwédmVrbm bmHy$S>\$mQ>m hoM B§YZ dmnabo OmV Ago, nU 1 {H$bmo 
H$moiemVyZ 1 {H$bmo bmH$S>mÀ¶m XþßnQ> D$Om© {_iVo, Am{U 1 
{H$bmo bmH$S>mMr dmT> ìhm¶bm bmJUmè¶m H$mbmdYrV ImUt_YyZ 
bmImo Q>Z H$moigm H$mT>Vm ¶oVmo. Ë¶m_wio dm\o$À¶m B§{OZmgmR>r 
I{ZO H$moigm ho B§YZ ~Zbo. I{ZO H$moiemda MmbUmao dm\o$Mo 
B§{OZ Amnë¶mbm nm{hOo Voìhm nm{hOo {VVH$s J{VO D$Om© XoD$ 
eH$Vo, ho {Xgë¶mda B§½b§S>_Yrb gd© CÚmoJm§_Ü¶o ho Zdo V§ÌkmZ 
dmnabo OmD$ bmJbo.

MrZ_Ü¶o _¶m©{XV à_mUmV I{ZO VobmMm dmna nydm©nma hmoV 

Ago, nU 1875 _Ü¶o A_o[aHo$V I{ZO VobmMo gmR>o gmnS>bo 
Am{U Ë¶mnmgyZ doJdoJir B§YZo ~ZdÊ¶mMo V§ÌkmZhr {dH${gV 
Pmbo. ¶mVbo n{hbo B§YZ hmoVo, Ho$amo{gZ Am{U ¶mMm dmna 
gwédmVrbm {Xdm~ÎmrgmR>rMo B§YZ åhUyZ Ho$bm Jobm. A§VJ©V 
ÁdbZ qH$dm B§Q>Z©b H$å~eZ B§{OZmMm {dH$mg Pmë¶mda Am{U 
OJmV BVaÌhr I{ZO VobmMo gmR>o gmnS>ë¶mda noQ´>mo{b¶_ 
B§YZm§Mm CÚmoJm§V d XiUdiUmgmR>r dmna hmoD$ bmJbm.

¶m Zì¶m D$Om©òmoVm§_wio ¶wamonmVrb H$maImÝ¶m§Mr 
CËnmXZj_Vm H¡$H$ nQ>tZr dmT>br. H$ÀÀ¶m _mbmMo Zdo òmoV 
Am{U CËnmXZm§gmR>r Zì¶m ~mOmanoR>m emoYUo hr ¶wamonr¶ 
dgmhVdmXm_mJMr _hÎdmMr àoaUm hmoVr. AmOMr OmJ{VH$ 
_mZdr g§ñH¥$Vr {Z_m©U hmoÊ¶mV ¶wamonr¶ dgmhVdmXmMm d n¶m©¶mZo 
I{ZO B§YZm§Mm _w»¶ dmQ>m Amho.

X þ g è ¶ m  _ h m ¶ w Õ m Z § V a  
^m§S>dbemhrdmXr A_o[aH$m d {_ÌamîQ´>o 
Am{U gmå¶dmXr a{e¶m d {_ÌamîQ´>o ¶m 
XmoZ JQ>m§_Ü¶o erV¶wÕ gwê$ Pmbo. 
Am_Zo-gm_Zo Z bT>Vm doJdoJù¶m 
joÌm§V EH$_oH$m§da Hw$aKmoS>r H$am¶Mr, 
hr ¶mMr aUZrVr hmoVr. ¶mn¡H$s EH$ joÌ 
hmoVo AdH$me g§emoYZmMo. _mZd{Z{_©V 
¶§Ìo AdH$memV nmR>dbr Va Vr 
MmbdÊ¶mgmR>r gy¶© d BVa Vmè¶m§_YyZ 
~mhoa nS>Umar {dÚwVMw§~H$s¶ àmaUo 
hmM EH$_od D$Om©òmoV CnbãY Amho. 
¶mVyZM gm¡a {dÚwV{Z{_©VrMo V§ÌkmZ 
Ambo. Xþgè¶m ~mOybm ¶mM H$mimV 
AUw{dÚwV{Z{_©VrMo V§ÌkmZhr {dH${gV 
Pmbo.

1960À¶m XeH$mV Aa~ Xoem§Zr 
AMmZH$ I{ZO VobmMm nwadR>m H$_r 
Ho$ë¶mZo {dH${gV Xoem§Zm àM§S> B§YZ 
Q>§MmB©bm Vm|S> Úmdo bmJbo. ¶mMdoir 
¶wamon_Ü¶o H$moigm ImUH$m_Jmam§À¶m 
g§KQ>Zm§Mo g§n hmoV hmoVo. Ë¶m_wio 
D$O}À¶m ~m~VrV ñd¶§nyU© AgUo Am{U 
I{ZO B§YZm§Mo AW©H$maUmVrb _hÎd 
H$_r H$aUo {dH${gV Xoem§Zm JaOoMo 
dmQ>bo. n[aUm_V… Ë¶m§À¶m_Ü¶o I{ZO 
B§YZm§Mo _w~bH$ gmR>o Agboë¶m 
^y^mJm§da Am{W©H$ {Z¶§ÌU àñWm{nV 
H$aÊ¶mgmR>r MT>mAmoT> gwê$ Pmbr. 
I{ZO B§YZm§À¶m dmnamVyZ OmJ{VH$ 
Vmn_mZdmT>rMr g_ñ¶m {Z_m©U hmoV 
Agë¶mM oh r  ¶ mM g w_ m a mb m  

g§emoYH$m§Zr XmIdyZ {Xë¶mZo ¶m B§YZm§Zm n¶m©¶ emoYÊ¶mÀ¶m 
à¶ËZm§Zmhr JVr {_imbr.

1986 _Yrb MoZm}{~b AUw^Q²>Q>rVrb AnKmVmZ§Va 
OmJ{VH$ OZ_V AUwD$O}À¶m {damoYmV OmD$ bmJbo. ¶mVM 
2011 gmbr ËgwZm_r_wio OnmZ_Yrb \w$Hw${e_m AUw^Q²>Q>r ~§X 
H$amdr bmJÊ¶mMrhr ^a nS>br. AUwgå_rbZmda (â¶wOZ) 
AmYm[aV {dÚwV{Z{_©Vr A{YH$ gwa{jV d H$m¶©j_ hmoD$ eH$Vo, 
nU ¶m g§emoYZmMr àJVr \$maM Hy$_©JVrZo Mmby Amho. AUwD$Om© 
_mJo nS>ë¶mda ndZ, gm¡a, B. ZyVZj_ D$Om©òmoVm§Zm nwT>mdm 
{_imbm. nU ho òmoV _¶m©{XV AmhoV, gd©H$mi gma»¶m à_mUmV 
CnbãY ZmhrV, D$Om©{Z{_©VrgmR>r OmñV OmJm bmJVo, Aem 
_¶m©Xmhr nwT>o Amë¶m. 2010Z§Va _mÌ {MÌ ~Xbbo Amho. ZyVZj_ 
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eoVr H$am¶bm bmJë¶mda _mUgm§Zr AmJ d ñdV…À¶m 

D$Om© Am{U _mZdr g§ñH¥$Vr
-{à¶X{e©Zr H$d}

AmOMr OmJ{VH$ _mZdr g§ñH¥$Vr I{ZO B§YZm§À¶m nm¶mda C^r Amho Am{U I{ZO B§YZmMo 
ì¶mnmar Zdo D$Om©g§H«$_U Wmondy nhmV AmhoV. ̀ mgmR>r OJ^amV Apñ_Vm§Mo d AbJrH$aUmMo 
amOH$maU H$aUmè`m amOH$s` njm§Zm d ZoË`m§Zm Ë`m§Zr nmR>~i {Xbo Amho. OJ^amVrb 
gm_mÝ` _mUyg H$moUmÀ`m _mJo C^o amhUma, ̀ mda _mZdr g§ñH¥$VrMo ̂ {dVì` Adb§~yZ Amho.

ñZm¶y§À¶m D$O}~amo~aM nmird àmÊ¶m§À¶m ñZm¶y§À¶m D$O}Mmhr dmna 
Ho$bm - CXm. Zm§Ja, _moQ>, àmÊ¶m§Zr AmoT>m¶Mo JmS>o, B. H$mbm§VamZo 
dmam Am{U dmhË¶m nmÊ¶mMr J{VO D$Om© dmnaÊ¶mMo V§ÌkmZhr 
_mUgm§Zr {dH${gV Ho$bo Am{U nmUM³³¶m, ndZM³³¶m§Mm dmna 
H$ê$Z nrR> XiUo, bmHy$S>H$Q>mB©, nmUr CngUo, Aer {d{dY H$m_o 
Ho$br OmD$ bmJbr. gmYmaU 15ì¶m eVH$mnmgyZ ¶m 
D$Om©òmoVm§À¶m _XVrZo dñVy d godm nwadUmao CÚmoJ OJ^amV gd©Ì 
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Ago H$m åhUVmV?

EH$mo{Ugmì¶m eVH$mV I{ZO H$moigm ho n[a{MV B§YZ hmoVo, 
nU Ë¶mMr CnbãYVm d dmna _¶m©{XV hmoVm. B§½b§S>_Ü¶o dm\o$À¶m 
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Pmbo. ¶mVbo n{hbo B§YZ hmoVo, Ho$amo{gZ Am{U ¶mMm dmna 
gwédmVrbm {Xdm~ÎmrgmR>rMo B§YZ åhUyZ Ho$bm Jobm. A§VJ©V 
ÁdbZ qH$dm B§Q>Z©b H$å~eZ B§{OZmMm {dH$mg Pmë¶mda Am{U 
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dgmhVdmXm_mJMr _hÎdmMr àoaUm hmoVr. AmOMr OmJ{VH$ 
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X þ g è ¶ m  _ h m ¶ w Õ m Z § V a  
^m§S>dbemhrdmXr A_o[aH$m d {_ÌamîQ´>o 
Am{U gmå¶dmXr a{e¶m d {_ÌamîQ´>o ¶m 
XmoZ JQ>m§_Ü¶o erV¶wÕ gwê$ Pmbo. 
Am_Zo-gm_Zo Z bT>Vm doJdoJù¶m 
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hmoVo AdH$me g§emoYZmMo. _mZd{Z{_©V 
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MmbdÊ¶mgmR>r gy¶© d BVa Vmè¶m§_YyZ 
~mhoa nS>Umar {dÚwVMw§~H$s¶ àmaUo 
hmM EH$_od D$Om©òmoV CnbãY Amho. 
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B§YZm§Mo _w~bH$ gmR>o Agboë¶m 
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H$aÊ¶mgmR>r MT>mAmoT> gwê$ Pmbr. 
I{ZO B§YZm§À¶m dmnamVyZ OmJ{VH$ 
Vmn_mZdmT>rMr g_ñ¶m {Z_m©U hmoV 
Agë¶mM oh r  ¶ mM g w_ m a mb m  

g§emoYH$m§Zr XmIdyZ {Xë¶mZo ¶m B§YZm§Zm n¶m©¶ emoYÊ¶mÀ¶m 
à¶ËZm§Zmhr JVr {_imbr.

1986 _Yrb MoZm}{~b AUw^Q²>Q>rVrb AnKmVmZ§Va 
OmJ{VH$ OZ_V AUwD$O}À¶m {damoYmV OmD$ bmJbo. ¶mVM 
2011 gmbr ËgwZm_r_wio OnmZ_Yrb \w$Hw${e_m AUw^Q²>Q>r ~§X 
H$amdr bmJÊ¶mMrhr ^a nS>br. AUwgå_rbZmda (â¶wOZ) 
AmYm[aV {dÚwV{Z{_©Vr A{YH$ gwa{jV d H$m¶©j_ hmoD$ eH$Vo, 
nU ¶m g§emoYZmMr àJVr \$maM Hy$_©JVrZo Mmby Amho. AUwD$Om© 
_mJo nS>ë¶mda ndZ, gm¡a, B. ZyVZj_ D$Om©òmoVm§Zm nwT>mdm 
{_imbm. nU ho òmoV _¶m©{XV AmhoV, gd©H$mi gma»¶m à_mUmV 
CnbãY ZmhrV, D$Om©{Z{_©VrgmR>r OmñV OmJm bmJVo, Aem 
_¶m©Xmhr nwT>o Amë¶m. 2010Z§Va _mÌ {MÌ ~Xbbo Amho. ZyVZj_ 
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s with much else in 
the world in 2025, 
the world of A

education—and more 
specifically design education 

(which is perhaps the most inter-disciplinary of all 
learning fields)—is in a state of flux. Debates about 
artificial intelligence, climate change, identity politics 
and the future of the workplace are swirling all around 
us with accelerated ferocity. India, as a fast-growing 
economy, is repositioning itself geopolitically, while 
simultaneously redesigning and reconfiguring many of 
its institutions, systems and processes. Or, as one could 
also argue, the present Indian government is re-
designing them, re-aligning them as per a cultural, 
moral and institutional vision considerably at odds with 
that of Jawaharlal Nehru. These are times of instability 
and, not surprisingly, there is a sense of uncertainty 
about the future.

 Amid this larger swirl of history, Sanjeev Bothra's 
book Design Education in India: Values of Socially 
Responsible Design comes as a calming breath of fresh 
air. In his multi-layered analysis of the evolution of 
design education, Bothra interrogates the 
fundamentals of design thinking as the world appears 
to be at a crucial tipping point in which all received 
orthodoxies are under critical scrutiny. Where, one may 
ask, are past visions of holistic and responsible design 
today, not just in the Indian context, but globally? And 
how do we find our way out of the several existential 
predicaments we face today? For Bothra, the answer 
emerges out of his passion for teaching, which led him 
to settle on the idea of 'socially responsible design' as 
the starting point for a regenerative and sustainable 
future. 

Questions of 'design' lie at the heart of all systems, 
processes and institutions—as well as the material 

Designing a Sustainable Future
Vivek Bhandari 

Egr 26 A§em§da R>odm Am{U BpÀN>V Agë¶mg \°$Z 
Mmbdm.

H$m¶©H$mar A{^¶§Ë¶mZo B©.~r. (Electric Board) H$Sy>Z 
nmR>{dbobr A{Ve¶ Cn¶wº$ _m{hVr : -
EgrMm AMyH$ dmna : -

CÝhmim gwê$ Pmbm Amho Am{U Amåhr {Z¶{_VnUo EAa 
H§${S>eZa (AC) dmnaV Agë¶mZo AC Mmb{dÊ¶mÀ¶m ¶mo½¶ 
nÕVrMm Adb§~ H$ê$¶m.

~è¶mM bmoH$m§Zm AC 20-22 {S>J«r Vmn_mZmV MmbdÊ¶mMr 
gd¶ AgVo Am{U Ooìhm Ë¶m§Zm W§S>r OmUdVo Voìhm Vo MmXa 
nm§Kê$Z KoVmV ¶m_wio Xþhoar VmoQ>m hmoVmo, H$go Vo nhm?

Amnë¶mbm _m{hVr Amho H$s, Amnë¶m earamMo Vmn_mZ 
37 {S>J«r gopëg¶g Amho? eara 23 A§e Vo 39 A§em§n¶ªVMo 
Vmn_mZ ghOnUo ghZ H$ê$ eH$Vo.

¶mbm _mZdr earamMo Vmn_mZ ghZerbVm åhUVmV. Ooìhm 
ImobrMo Vmn_mZ H$_r qH$dm OmñV AgVo Voìhm eara 
qeH$m ¶oUo, WaWaUo B. Ûmam à{V{H«$¶m XoVo.

Ooìhm AmnU Egr 19-20-21 A§em§da MmbdVm 
Voìhm ImobrMo Vmn_mZ gm_mÝ¶ earamÀ¶m Vn_mZmnojm 
IynM H$_r AgVo Am{U ¶m_wio earamV hm¶nmoW{_©¶m 
ZmdmMr à{H«$¶m gwê$ hmoVo, Á¶m_wio aº$mÀ¶m 
A{^gaUm§da n[aUm_ hmoVmo, OoUoH$ê$Z earamÀ¶m H$mhr 
^mJmV aº$nwadR>m nwaogm ZgVmo, XrK©H$mimn¶ªV AZoH$ 
ZwH$gmZ Ogo H$s g§{YdmV BË¶mXr AZoH$ amoJ hmoV 
AgVmV.

AC MmbdVmZm Km_ ¶oV Zmhr, åhUyZ earamVrb 
{df (Toxins) ~mhoa ¶oV ZmhrV Am{U XrK©H$mimn¶ªV 
~è¶mM amoJm§Mm YmoH$m AgVmo, Ogo H$s ËdMoMr EbOu 
qH$dm ImO gwQ>Uo, Cƒ aº$Xm~, ~rnr B.

Ooìhm AmnU Aem H$_r Vmn_mZmV AC MmbdVm, 
Voìhm H$m°åàoga gVV AC 5 star Agbm Varhr nyU© 
CO}da H$m¶© H$aVo, AË¶{YH$ COm© dmnabr OmVo Am{U 
ho Amnë¶m Amamo½¶mgh, {IemVyZ n¡go CS>dVo.

AC MmbdÊ¶mMm CÎm_ _mJ© H$moUVm Amho ?

Vmn_mZ 26 A§e qH$dm Ë¶mhÿZ A{YH$ da goQ> 
H$am.

AC àW_ 20-21 A§e Vn_mZ {ZpíMV Ho$ë¶mZo 
Amnë¶mbm \$m¶Xm Zmhr.

Egr 26 A§em§da Mmb{dUo Am{U \°$Z H$_r H$aUo 
Zoh_rM Mm§Jbo AgVo, 28 A{YH$ {S>J«r A{YH$ Mm§Jbo 
AgVo.

Egr H$go dmnamdo?
¶mgmR>r H$_r drO IM© hmoB©b Am{U Amnë¶m earamMo 

Vmn_mZ XoIrb ¶mo½¶ Agob Am{U Amnë¶m Amamo½¶mda 
n[aUm_ hmoUma Zmhr.

¶mMm AmUIr EH$ \$m¶Xm åhUOo AC H$_r {dOoMm dmna 
H$aob, _|Xÿda aº$Xm~hr H$_r hmoB©b Am{U ~MV eodQ>r 
½bmo~b dm{_ªJMo n[aUm_ H$_r H$aÊ¶mg _XV H$aob.

g_Om AmnU AC 26 A§em§da Am{U Amnë¶mgma»¶m 
AmUIr 5 Xebj Kao hr 26 A§emda AC MmbdyZ XaamoO 
gw_mao 1 ¶w{ZQ> {dOoMr ~MV Ho$br Va AmnU à{V {XZ 5 
Xebj ¶w{ZQ> drO dmM{dVmo.

àmXo{eH$ ñVamda hr ~MV à{V {XZ H$amo‹S>m| ¶w{ZQ> Agy 
eH$Vo.

H¥$n¶m darb _m{hVrMm {dMma H$am Am{U 26 {S>J«rnojm 
H$_r Egr Mmbdy ZH$m.

Amnbo eara Am{U dmVmdaU {ZamoJr R>odm.

òmoVm§nmgyZ D$Om©{Z{_©VrMm IM© H$_r Pmbm, Am{U D$Om© 
gmR>dUwH$sÀ¶m H$m¶©j_ d ñdñV àUmbr (~°Q>ar) {dH${gV Pmë¶m. 
D$O}Mm A{YH$m{YH$ H$m¶©j_VoZo dmna H$aÊ¶mMr EbB©S>r {Xì¶m§gmaIr 
V§Ìohr Ambr. ZyVZj_ òmoVm§nmgyZ '{OWo JaO {VWoM D$Om©{Z{_©Vr' 
Agm doJim {dMmahr nwT>o Ambm. Xaå¶mZ AUwD$Om©{Z{_©Vrhr A{YH$ 
gwa{jV Pmbr d N>moQç>m AUw^Q²>Qç>m§Ûmao {dH|${ÐV nÕVrZo drO{Z{_©Vr 
Ho$br OmD$ bmJbr. h[aV hm¶S´>moOZgmaIr Zdr ZyVZj_ B§YZohr AmVm 
¶oV AmhoV.

I{ZO B§YZm§Mm dmna nyU©nUo ~§X H$aUo ¶m eVH$mV gmÜ¶ hmoD$ 
eH$Vo, Ago AmO {XgVo. OmJ{VH$ AW©ì¶dñWm d g_mOH$maUmda 
D$Om©òmoVm§Mm WoQ> n[aUm_ hmoVmo, ho B{Vhmg gm§JVmo. ¶oË¶m XmoZ-VrZ 
XeH$m§V ZyVZj_ {dH|${ÐV D$Om©{Z{_©Vr OmJ{VH$ D$Om©àUmbrMm H$Um 
~Zbr, Va Vmn_mZdmT>rMo g§H$Q> WmondVm ¶oB©bM, nU n¶m©daUnyaH$Vm 
d gm_m{OH$ g_mZVoda AmYm[aV Zì¶m _mZdr g§ñH¥$VrMr nm¶m^aUrhr 
hmoB©b, Ago Aä¶mgH$ gm§JVmV. nU AmOMr OmJ{VH$ _mZdr g§ñH¥$Vr 
I{ZO B§YZm§À¶m nm¶mda C^r Amho Am{U I{ZO B§YZmMo ì¶mnmar Zdo 
D$Om©g§H«$_U Wmondy nmhV AmhoV. ¶mgmR>r OJ^amV Apñ_Vm§Mo d 
AbJrH$aUmMo amOH$maU H$aUmè¶m amOH$s¶ njm§Zm d ZoË¶m§Zm Ë¶m§Zr 
Am{W©H$ nmR>~i {Xbo Amho. OJ^amVrb gm_mÝ¶ _mUyg H$mimMr MmHo$ 
_mJo {\$adUmè¶m ¶m gmnù¶mV AS>H$Uma H$s Zdo D$Om©òmoV d 
{ddoH$mMr, {díd~§YwËdmMr H$mg YaUma ¶mda OmJ{VH$ _mZdr 
g§ñH¥$VrMo ̂ {dVì¶ Adb§~yZ Amho.

(bo{IH$m n¶m©daUmÀ¶m Aä¶mgH$ AmhoV.)

D$Om© Am{U _mZdr g§ñH¥$Vr
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gwa{jV Pmbr d N>moQç>m AUw^Q²>Qç>m§Ûmao {dH|${ÐV nÕVrZo drO{Z{_©Vr 
Ho$br OmD$ bmJbr. h[aV hm¶S´>moOZgmaIr Zdr ZyVZj_ B§YZohr AmVm 
¶oV AmhoV.

I{ZO B§YZm§Mm dmna nyU©nUo ~§X H$aUo ¶m eVH$mV gmÜ¶ hmoD$ 
eH$Vo, Ago AmO {XgVo. OmJ{VH$ AW©ì¶dñWm d g_mOH$maUmda 
D$Om©òmoVm§Mm WoQ> n[aUm_ hmoVmo, ho B{Vhmg gm§JVmo. ¶oË¶m XmoZ-VrZ 
XeH$m§V ZyVZj_ {dH|${ÐV D$Om©{Z{_©Vr OmJ{VH$ D$Om©àUmbrMm H$Um 
~Zbr, Va Vmn_mZdmT>rMo g§H$Q> WmondVm ¶oB©bM, nU n¶m©daUnyaH$Vm 
d gm_m{OH$ g_mZVoda AmYm[aV Zì¶m _mZdr g§ñH¥$VrMr nm¶m^aUrhr 
hmoB©b, Ago Aä¶mgH$ gm§JVmV. nU AmOMr OmJ{VH$ _mZdr g§ñH¥$Vr 
I{ZO B§YZm§À¶m nm¶mda C^r Amho Am{U I{ZO B§YZmMo ì¶mnmar Zdo 
D$Om©g§H«$_U Wmondy nmhV AmhoV. ¶mgmR>r OJ^amV Apñ_Vm§Mo d 
AbJrH$aUmMo amOH$maU H$aUmè¶m amOH$s¶ njm§Zm d ZoË¶m§Zm Ë¶m§Zr 
Am{W©H$ nmR>~i {Xbo Amho. OJ^amVrb gm_mÝ¶ _mUyg H$mimMr MmHo$ 
_mJo {\$adUmè¶m ¶m gmnù¶mV AS>H$Uma H$s Zdo D$Om©òmoV d 
{ddoH$mMr, {díd~§YwËdmMr H$mg YaUma ¶mda OmJ{VH$ _mZdr 
g§ñH¥$VrMo ̂ {dVì¶ Adb§~yZ Amho.

(bo{IH$m n¶m©daUmÀ¶m Aä¶mgH$ AmhoV.)

D$Om© Am{U _mZdr g§ñH¥$Vr
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artefacts—that we rely on as a part of our daily lives. 
Literally every object in our midst and its usage exists 
because of a design imagination. Modern design 
thinking in India has a long and complex history, 
shaped as much by the vagaries of its colonial past, as 
by the intellectual currents that drove this movement 
in Europe in the early 20th century (and before that, 
the Industrial Revolution). In many ways, the arrival of 
design education to India was an integral part of post-
colonial India's attempt to embrace modernism, 
something that was central to the Nehruvian vision 
that animated the earlier decades of independent 
India. During these early years of post-colonial 
institution-building, the interplay between modernist 
forms of knowledge and traditional, indigenous culture 
threw up a range of fascinating experiments, impacting 
material culture as well as the urban landscape in 
complex ways.  

The National Institute of Design (NID), founded in 
1961 in Ahmedabad, and informed in its content and 
scope by a vision articulated by the team of Charles 
and Ray Eames, an eminent American design couple 
who produced the India Report at the request of the 
then prime minister, Jawaharlal Nehru, was one such 
pioneering experiment. NID was deeply influenced by 
the Bauhaus and Ulm design traditions (from Germany) 
but was also committed to building on India's rich 
legacy of craftsmanship that had, for centuries, shaped 
the country's material culture in a sustainable and 
ecologically responsible way. Through its alumni, the 
legacy of institutions like NID has had an enduring 
impact on generations of Indians, among whom 
Sanjeev Bothra's was a voice of calm and reason.   

Some years ago, in his 2016 book, The Great 
Derangement, Amitav Ghosh lamented humanity's 
'imaginative failure' in the face of the planet's looming 
climate catastrophe.  More recently, in 2022, the 
distinguished theorist Nancy Fraser, in the preface of 
her book Cannibal Capitalism, provocatively asks: "Are 
we toast? Can we figure out how to dismantle the 
social system that is driving us into the jaws of 
obliteration? Can we come together to address the 
entire crisis complex that system has spawned—not 
'just' the heating of the earth, nor 'only' the progressive 
destruction of our collective capacities for public 
action, nor 'merely' the wholesale assault on our ability 
to care for one another and sustain social ties, nor 
'simply' the disproportionate dumping of the ensuing 
fallout on poor, working-class, and racialized 
populations, but the general crisis in which these 
various harms are intertwined?”    

As India hurtles towards a future in which the 
forces of climate change, the '4th Industrial 
Revolution'” and nationalist jingoism pervade our 
mainstream discourse, Bothra's soothing book, through 
the prism of design education, provides a tentative 
roadmap for the larger community of planners, 
designers, educators and institution-builders. His 
reasoned analysis attempts to guide us on a path out of 
this morass of disenchantment by outlining the 
fundamentals of a new paradigm for design education 
and education more generally. 

At the heart of Bothra's ambitious project is a 
desire to outline the key elements of what he describes 
as 'socially responsible design'.  This multi-layered 
concept, which emerges out of his career as a teacher 
and practitioner, is outlined over seven meticulously 
crafted chapters. Four of these chapters provide the 
historical and conceptual scaffolding of his construct; 
one that describes his research and case studies; and 
two that sum up his core proposals. Bothra places 
emphasis on the need to build on what we have learnt 
from the multiple paradigms of design thinking that 
have impacted the world over the past century 
(especially India), but have not allowed us to truly 
confront our world in environmental peril as it exists 
today. In this, he builds on the ideas of a range of 
influential voices ranging from William Morris and 
Paulo Freire on the one hand, to MP Ranjan and the 
pioneering faculty of NID on the other. 

For the past few decades, deliberations about the 
need to address the needs of India's demographic 
dividend, i.e., India's predominantly young working 
population, have been at the centre of discussions 
about the form and content of our educational 
practices and institutions. At the heart of these 
discussions is the creative tension between the need to 
balance the skilling needs of the youth (so that they 
may find gainful, sustainable livelihoods); their capacity 
for critical thinking (so that they may navigate the 
challenges of life with a sense of perspective); and 
values (so that they may live ethical and fulfilling 
lives).The sad truth, unfortunately, is that the design of 
an educational system that can reconcile all of these 
elements within an elegant paradigm still continues to 
elude us.  Bothra provides us with the foundational 
vocabulary for a possible solution. The complex 
relationship between the learning of skills, having a 
sense of the bigger picture, and a humanistic, moral 
imagination—all of which are integral for the 
development of the young when they enter 
college—has been masterfully distilled by Bothra in his 
book. 

Bothra's argument, elegant in its simplicity, is that it 
is crucial for designers—and, indeed, this applies to 
policy-makers, planners and institution-builders, as well 
as students around the world—to approach real world 
problems through an elaborate 'filtering system' that 
requires them to exercise a sense of responsibility not 
just to clients, consumers, the government, or society; 
but importantly, to the needs of the environment as 
well. The technical aspects of what is done on the 
ground follow from such a filtering process. This is 
where Bothra confronts the challenge posed by Ghosh 
and Fraser  And all of these responsibilities have to be 
filtered through the moral and ethical filter of personal 
values. For Bothra, this all-encompassing filtering 
system—in which the institutional/global is interlinked 
with the personal—serves as an indispensable and 
holistic framework to work towards responsible design 
outcomes. In other words, designers have a 
responsibility to fulfilling the needs of multiple 
stakeholders while locating themselves at the centre of 
the task at hand so as to achieve a complementarity of 
the self with the world; indeed, a sense of unity or 
singularity that serves humanity as a whole.  

Bothra's is a lofty, idealistic vision—one that is 

acutely needed in our troubled times. All he asks, in the 
end, is that we reconcile our journey through life as 
professionals and social actors with our commitment to 
our moral core, and to our natural and material 
environment—so that future generations can live and 
breathe in peace. For all these reasons, his multi-
textured meditation on the foundational attributes of a 
design education paradigm for India, as we enter the 
second quarter of the 21st century, is an important 
contribution in the ongoing debates about the future of 
learning in our tumultuous times.  

Design Education in India Values of Socially 
Responsible Design

Author: Sanjeev Bothra

Publisher: Routledge, London 

Price: Rs. 2,944 (paperback)

(Vivek Bhandari is President of Bhartiya Skill 
Development University, Jaipur. After a decade as a 
faculty member of Hampshire College (US), he served as 
Director of the Institute of Rural Management Anand 
(IRMA) and has taught at the National Institute of 
Design (NID), Ahmedabad, for several years.)
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