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TransTech India 2024 Begins
T

ransTech India 2024 
gets off the ground 
today. The three-day 
exhibition and confer-

ence, being hosted by Power 
Line magazine, is India’s biggest 
event in the transmission sec-
tor. The event is being official-
ly supported by the Ministry of 
Power. The country’s top four 
transmission developers – Pow-
er Grid Corporation of India 
Limited, Adani Energy Solutions 
Limited, IndiGrid and Sterlite 
Power – are also supporting the 
event. Pankaj Agarwal, Secre-
tary, Ministry of Power, Gov-
ernment of India and Ravindra 
Kumar Tyagi, Chairman and 
Managing Director, Power Grid 
Corporation of India will both 
address the event.

The mission of TransTech In-
dia is to provide a platform for 
industry leaders and innovators 
to exchange insights, showcase 
technology advances and forge 
collaborations that will shape 
the future of power transmis-
sion. In recent years, the trans-

mission system has undergone 
a remarkable transformation. 
The growth in the sector has 
been characterised by not just 
physical network expansion but 
also a move towards higher volt-
ages and new technologies. The 
aim is to make the grid more ro-
bust and agile. 

The event will have more 
than 1,400 visitors from over 280 
organisations, representing de-
velopers, government agencies, 
state transcos, system operators, 
regulators, technology provid-
ers, EPC contractors, financiers/
investors, consultants, etc. We 
will have representation from al-
most every state and every seg-
ment of the industry.

The exhibition, which has 
attracted leading technology 
players and equipment man-
ufacturers, will showcase cut-
ting-edge solutions, innova-
tive projects and noteworthy 
initiatives. 

A high-level conference, 
with a stellar cast of speakers, 
is also being held for stake-

holders to discuss key trends, 
developments, challenges and 
opportunities in the Indian 
transmission sector. 

The conference will cover 
topics such as:  Industry Per-
spective; Transition to Clean 
Energy; State Utility Perspec-
tives and Plans; EPC Perspec-
tive; O&M Best Practices and 
Asset Management; Transmis-

sion System Planning; Grid In-
dia Initiatives; Renewable En-
ergy Evacuation; Offshore Wind 
Transmission; and Skill Devel-
opment for Transmission.

TransTech 2024 will thus put 
the spotlight on key facets of 
the Indian power transmission 
sector and facilitate dialogue 
and discussion among industry 
stakeholders. n

EXHIBITION AND CONFERENCE

October 2024
Yashobhoomi IICC
Dwarka, New Delhi
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Modernising the Grid

S
tart India’s transmission sec-
tor has achieved remark-
able progress over the years, 
evolving from a fragmented 

network into a cohesive and intercon-
nected grid. The segment has seen 
advancements in the form of both 
expanding physical infrastructure 
and technological innovations, estab-
lishing the country’s electricity grid as 
one of the largest synchronous grids 
in the world. The sector has played a 
key role in supporting India’s grow-
ing energy demand while facilitating 
the integration of renewable energy 
sources. These advancements are piv-
otal as India works towards achieving 
its ambitious climate goals and mod-
ernising its energy infrastructure for 
future needs.

Segment size and growth
As of August 2024, the total length of 
transmission lines at the 220 kV level 
and above stood at 488,423 ckt km, 
comprising 55,202 ckt km at the 765 
kV level, 204,787 ckt km at the 400 
kV level and 209,059 ckt km at the 
230/220 kV level. At the high volt-
age direct current (HVDC) level, line 
length stood at 9,655 ckt km at the 
±800 kV level, 9,432 ckt km at the ±500 
kV level and 288 ckt km at the ± 320 kV 
level. The country’s total inter region-
al capacity stands at 118,740 MW.

The total transmission line ca-
pacity addition during 2023-24 was 
14,203 ckt km. In 2024-25, as of Au-
gust 2024, the segment added 2,879 
ckt km of line length. The country’s 
total interregional capacity stood at 
118,740 MW. 

The total transformation capacity 
stood at 1,269,350 MVA as of August 
2024, comprising 297,700 MVA at 
the 765 kV level, 464,738 MVA at the 
400 kV level and 473,412 MVA at the 
230/220 kV level. The HVDC capacity 
stood at 18,000 MVA at the ±800 kV 
level, 13,500 MVA at the ±500 kV level 
and 2,000 MVA at the ±320 kV level. 

The total transformation capacity 
addition during 2023-24 was 70,728 
MVA. During 2024-25, the total add-
ed transformation capacity stood at 
18,270 MVA in August 2024.

Policy and regulatory develop-
ments
Deviation settlement mechanism, 
2024: In August 2024, the Central 
Electricity Regulatory Commission 
(CERC) notified the CERC (Deviation 
Settlement Mechanism and Related 
Matters) Regulations, 2024. These 
regulations seek to ensure, through a 

commercial mechanism, that grid us-
ers do not deviate from their schedule 
of drawal and injection of electricity in 
the interests of the security and stabil-
ity of the grid. As per the notification, 
for secure and stable operation of the 
grid, every grid-connected regional 
entity shall adhere to its schedule as 
per the grid code and shall endeavour 
not to deviate from it. The deviation 
shall generally be managed through 
the deployment of ancillary services, 
and the computation, charges and 
related matters in respect of such de-
viation shall be dealt with as per the 
provisions of these regulations.

Guidelines for compensating 
RoW issues: In June 2024, the Ministry 
of Power (MoP) issued new guidelines 
for compensating right of way (RoW) 
issues related to transmission lines. 
These guidelines aim to expedite con-
struction and ensure timely comple-
tion by effectively addressing RoW is-
sues, particularly in urban areas. The 
updated guidelines, which replace 
previous ones, specify compensation 
for damages related to RoW under 
the Electricity Act. The compensation 
shall be payable only for transmission 
lines supported by a tower base at a 
66 kV voltage level or above, and not 
for sub-transmission and distribution 
lines below 66 kV.

Procedure, Terms and Conditions 
for Grant of Transmission Licence 
and Other Related Matters Regula-
tions, 2024: In May 2024, the CERC 
notified the CERC (Procedure, Terms 
and Conditions for Grant of Trans-
mission Licence and Other related 
matters) Regulations, 2024. As per the 
regulations, no person shall be eligi-
ble for grant of licence for interstate 
transmission of electricity unless 
selected through the process under 
the competitive bidding guidelines 
issued under Section 63 of the Act, or 
selected by the central government 
or its authorised agency to imple-
ment a project under the regulated 
tariff mechanism. Further, the trans-
mission licence shall, unless revoked 
earlier, continue to be in force for a 
period of 25 years from the date of 
issue. The transmission licence for 
transmission assets whose tariff is de-
termined by the commission under 
Section 62 of the Act, shall, on com-
pletion of 25 years from the date of is-
sue of licence, stand automatically re-
newed for another period of 25 years 
at a time, unless revoked earlier.

Electricity (Amendment) Rules, 
2024: The MoP notified the Electricity 
(Amendment) Rules, 2024, in January 

2024 with two primary aims: promot-
ing the development of dedicated 
transmission lines and facilitating 
open access to the electricity grid. 
The rules now allow consumers with 
specified energy loads and energy 
storage systems to establish, operate 
and maintain dedicated transmission 
lines themselves, without the require-
ment of a licence. The rule covers 
companies/entities with loads over 
25 MW and 10 MW on the interstate 
and intra-state transmission net-
works respectively. The new Rule 21 
exempts these entities from obtaining 
a licence, provided they comply with 
relevant regulations, technical stan-
dards and guidelines. 

TBCB update
As of August 2024, 113 ISTS projects 
have been bid out to public and pri-
vate players since 2009 under the tar-
iff-based competitive bidding (TBCB) 
mechanism. Of these, 48 have been 
secured by Power Grid Corporation 
of India Limited (Powergrid) and 65 
have been won by private players. Of 
the private sector projects won so far, 
34 have been commissioned and the 
remaining 31 are under construction. 
Of Powergrid’s projects, 20 have been 
commissioned and 28 are under con-
struction. Key private players in the 
transmission segment include Sterlite 
Power, Adani Energy Solutions Lim-
ited, IndiGrid, ReNew Transmission 
Ventures and Apraava Energy.

Emerging trends
With the growing renewable energy 
integration, the needs and require-
ments of the transmission network 
are evolving, requiring attention. 
HVDC is expected to play a key role 
in green energy evacuation corridors, 
while the deployment of static syn-
chronous compensators will be vital 

for voltage stability. Further, the useof 
advanced and digital technologies 
for network management and the ef-
fective maintenance and monitoring 
of assets will be crucial as the sector 
gears up for greater renewable energy 
integration.

Transmission utilities are increas-
ingly turning to predictive mainte-
nance strategies, utilising data ana-
lytics to assess equipment health and 
make informed, proactive decisions. 
Technological advancements such as 
drones equipped with thermos visual 
scanning, high resolution video and 
corona cameras are being adopted for 
real-time monitoring of transmission 
lines, substations and reactors. These 
tools enable utilities to quickly and 
efficiently detect vulnerabilities in the 
grid, offering a more effective, cost-ef-
ficient and faster alternative to tradi-
tional ground-based line patrolling. 
Aerial surveillance and remote in-
spection technologies are now being 
used to develop intelligent digital 
twins integrated with artificial intel-
ligence (AI) to create accurate digi-
tal replicas of transmission lines and 
towers for optimised maintenance 
and record-keeping.

Outlook
As per the recent announcement by 
the Union Minister for Power, the 
newNational Electricity Plan for cen-
traland state transmission systems 
aims tomeet a peak demand of 458 
GW by 2032. The transmission net-
work is set to expand from 485,000 
ckt km in 2024 to 648,000 ckt km by 
2032, with the transformation capaci-
ty increasing from 1,251 GVA to 2,342 
GVA. Additionally, nine new HVDC 
lines (33.25 GW) will supplement the 
existing 33.5 GW, while interregion-
al transfer capacity will rise from 119 
GW to 168 GW. The plan, covering 
networks of 220 kV and above, is es-
timated to cost Rs 9,150 billion. It will 
support the growing electricity de-
mand, renewable energy integration 
and green hydrogen projects. 

Overall, ambitious plans under-
score the sector’s future trajectory, 
with substantial capital investments 
earmarked for expanding transmis-
sion infrastructure and enhancing 
interconnectivity. These endeavours 
aim to bolster the nation’s energy re-
silience, facilitate renewable energy 
integration and propel India towards 
a sustainable energy future. n

Technology advances and expansion transform the transmission segment 

Growth in transformer capacity, by voltage

AC transformation capacity (MVA) HVDC (MW)
Year 220 kV 400 kV 765 kV Total ±320 kV ±500 kV ±800 kV Total
2020-21 395,541 361,727 238,700 995,968 1,000 13,500 15,000 29,500
2021-22 420,637 393,113 257,200 1,070,950 2,000 13,500 18,000 33,500
2022-23 444,404 425,748 276,700 1,146,852 2,000 13,500 18,000 33,500
2023-24 464,947 457,933 294,700 1,217,580 2,000 13,500 18,000 33,500
2024-25* 473,412 464,738 297,700 1,235,850 2,000 13,500 18,000 33,500

*Till August 2024
Source: CEA

Transmission line length, by voltage (ckt km)

*Till August 2024
Source: CEA
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Interview with R.K. Tyagi

What is your assessment of the current 
state of the power sector, especially the 
power transmission segment?
The energy sector has been a crucial 
driver of growth in India, with the 
electricity sector reporting a substan-
tial growth between FY 2023 and FY 
2024. Renewable energy investments 
have surged, aligning with the govern-
ment’s ambitious targets. As of today, 
India’s non-fossil energy capacity has 
crossed 200 GW, which accounts for 
about 46 per cent of the total capac-
ity. Between 2014 and 2023, the clean 
energy sector in India attracted Rs 
8.5 lakh crore ($102.4 billion) in new 
investments. An additional Rs 30.5 
lakh crore in investments is expected 
between 2024 and 2030, creating sig-
nificant economic opportunities. The 
energy transition is also expected to 
generate over 3.5 million jobs by 2030, 
according to the Council on Energy, 
Environment and Water, through in-
vestments in renewable energy and 
energy efficiency. The key drivers of 
future energy demand include in-
dustrial development, increased use 
of consumer durables, expansion 
of AI technologies and digital infra-
structure, and growth of the green 
hydrogen economy. In India, energy 
demand is expected to rise from 1,752 
BUs in 2023-24 to 2,473 BUs by 2031-
32, with a major portion coming from 
non-fossil fuel sources. 

India’s transmission sector has 
undergone a significant transfor-
mation over the years, transition-
ing from a fragmented network to a 
well-integrated and interconnected 
grid. The sector has taken significant 
strides in expanding the grid’s phys-
ical infrastructure and consolidating 
it into one of the largest synchronous 
grids globally. Looking ahead, as In-
dia aims to meet 50 per cent of its 
generation capacity from non-fossil 
fuel sources by 2030 and given the 
rising significance of electricity in 
the nation’s energy mix, substantial 
investments will be imperative in 
both the interstate and intra-state 
transmission networks.

The National Electricity Plan (NEP) 
projects that non-fossil fuel-based 
capacity will increase from 200 GW 
in 2023-24 to 500 GW by 2029-30. To 
support this expansion, transmission 
schemes worth Rs 198,645 crore are 
under planning, bidding, or approval, 

and are expected to be integrated into 
the grid by 2028-29, according to Cen-
tral Transmission Utility rolling plans.

What are the key issues and chal-
lenges facing the power transmission  
segment?
Key challenges in the power trans-
mission segment include forest clear-
ances, land acquisition and right of 
way (RoW). These issues are being 
addressed with the assistance of the 
Government of India, respective state 
governments and innovative tech-
nological solutions. Due to massive 
growth in transmission, timely avail-
ability of critical equipment such 
as transformers and GIS is another 
challenge. Further, the integration 
of renewable energy itself presents 
challenges due to its variability and 
intermittency, which makes grid sta-
bility difficult to manage. To address 
these challenges, advanced planning 
is being undertaken along with the 
adoption of state-of-the-art technol-
ogies such as flexible AC transmission 
systems (FACTS), high voltage direct 
current (HVDC) systems, STATCOMs, 
battery energy storage systems and 
smart grid solutions. Apart from the 
above, in today’s interconnected 
world, cybersecurity is also a major 
challenge and protecting transmis-
sion infrastructure from cyberthreats 
is essential to maintain grid security 
and reliability. We are proactively tak-
ing measures in this regard. 

What steps are required to strengthen 
the electricity grid with the growing re-
newable energy capacity?
To support the large-scale integration 
of renewable energy, there is a need 
for grid expansion and upgradation, 
including the development of new 
transmission lines and substations, 
especially in renewable-rich areas, 
which is already taking place. As stat-
ed earlier, advanced technologies, 
such as HVDC and FACTS, should 
be deployed for efficient long-dis-
tance power transmission. To en-
sure grid stability, energy storage 
solutions should be implemented. 
Digitalisation, smart grid solutions 
and real-time monitoring of systems 
will play a key role in enhancing grid 
management and stability. Further, 
regional and international intercon-
nections should be strengthened to 

optimise resource utilisation and sup-
port regional energy security.

What are the challenges associated 
with offshore wind evacuation?
Infrastructure development in offshore 
environments requires advanced tech-
nology and high capital investment, 
making it a complex process. As In-
dia prepares for its first offshore wind 
project, challenges related to various 
statutory clearances, unexplored work 
environment, availability of a skilled 
workforce, supply chain and logistics 
are anticipated. However, we are hope-
ful to overcome above challenges and 
complete the project in time.

What emerging technologies are trans-
forming the transmission segment?
Several emerging technologies are 
revolutionising the power transmis-
sion segment. Digital substations 
utilising advanced communication 
standards are being implemented 
to enhance operational efficiency. 
HVDC systems are expanding and en-
abling long-distance power transmis-
sion. Technologies such as STATCOM 
and static var compensator (SVC) are 
helping to manage voltage stability 
and support renewable energy inte-
gration. New-age technologies like AI 
and robotics, which have a huge po-
tential, are being increasingly used in 
our asset management. In addition, 
environment-friendly gas is being 
used in place of SF6. Mobile substa-
tions, tank-rupture proof transform-
ers, insulated cross arms, photonic 
coating on conductors, etc., are some 
of the other emerging technologies.

What have been the key performance 
highlights of POWERGRID in the past 
year?
As of March 31, 2024, POWERGRID 
operated a transmission network of 
around 177,699 ckt. km of transmis-
sion lines and a power transforma-
tion capacity of around 527,446 MVA 
with 278 substations spread across 
the country.  

POWERGRID’s operational per-
formance in FY 2023-24 showcased 
exceptional reliability, strategic 
foresight and a commitment to cut-
ting-edge technology. Our transmis-
sion network achieved 99.85 per cent 
availability with tripping per line 

reduced to 0.28. During FY 2023-24, 
POWERGRID recorded a total income 
of Rs 46,913 crore and profit after tax 
of Rs 15,573 crore on a consolidat-
ed basis. The company’s gross fixed 
assets stood at Rs 275,991 crore, on 
a consolidated basis. POWERGRID 
emerged as a successful bidder in 13 
TBCB projects with an aggregate tariff 
of Rs 2,888 crore.

Some of the key projects commis-
sioned during the year include the 
400 kV D/C Fatehgarh-III (Ramgarh-
II)-Jaisalmer-II line, the 400 kV D/C 
Lower Subansiri-Biswanath Chariya-
li-II line linked with hydro generation 
of about 2,000 MW at Lower Suban-
siri, and the 400 kV D/C (Quad) Sita-
marhi-Dhalkebar international line 
between Nepal and India. In total, 
assets worth Rs 7,618 crore were capi-
talised on a consolidated basis during 
the year. Despite difficult terrain, ex-
treme weather conditions and RoW 
issues, POWERGRID achieved these 
milestones.  

What are POWERGRID’s top priorities 
and key focus areas going forward?
POWERGRID’s top priorities and key 
focus areas include expanding the 
transmission network to support 500 
GW of renewable energy by 2030. The 
company is focusing on deploying 
cutting-edge technologies and in-
novative solutions towards efficient 
project management and operation 
of assets. POWERGRID is committed 
to advancing green technologies, in-
cluding alternatives for SF6 gas, use of 
natural ester oil in transformers and 
reactors, etc.

The outlook for India’s power 
sector in the near to medium term 
is poised for transformative growth, 
largely driven by the country’s ongo-
ing energy transition and its ambi-
tious renewable energy targets. Un-
der the new NEP (Transmission), the 
transmission network in the country 
will be expanded from 4.85 lakh ckt. 
km in 2024 to 6.48 lakh ckt. km in 
2032. During the same period, the 
transformation capacity will increase 
from 1,251 GVA to 2,342 GVA. Nine 
HVDC lines of 33.25 GW capacity will 
be added to the 33.5 GW currently 
operating. The interregional transfer 
capacity will increase from 119 GW to 
168 GW.

One of the most significant up-
coming projects is the development 
of the Green Energy Corridor for La-
dakh, which includes the construc-
tion of the Pang to Kaithal HVDC line 
along with state-of-the-art VSC sta-
tions at Pang and Kaithal being im-
plemented by POWERGRID. 

In the near to medium term, re-
gional and international intercon-
nections will be vital for optimising 
resource utilisation and ensuring 
energy security. Cross-border power 
exchanges are also expected to in-
crease. POWERGRID is committed to 
fulfilling the country’s future trans-
mission needs. n

“POWERGRID is committed to fulfilling the country’s future transmission needs”
In a recent interview with Power Line, R.K. Tyagi, Chairman and Managing Director, Power Grid Corporation of India Limited (POWERGRID), discussed the state of India’s 
power sector, particularly the transmission segment, amid the ongoing energy transition. He also outlined the steps needed to strengthen the grid to support the growing 
renewable energy capacity and highlighted the emerging technologies transforming the transmission sector, along with POWERGRID’s future priorities…
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Interview with S.R. Narasimhan

How has the sector performed in the 
past one year or so? 
India’s power sector has made remark-
able strides and set new benchmarks in 
meeting the growing energy demand. 
Highlighting the robustness of the Indi-
an grid amid ever-increasing electricity 
demand, the grid frequency remained 
within the IEGC-prescribed band for 74 
per cent of the time in the past year.

The Central Electricity Regulato-
ry Commission (CERC) notified the 
IEGC 2023, which came into force on 
October 1, 2023, marking a new era in 
the Indian power sector. Subsequent-
ly, access to the ISTS transitioned to 
the General Network Access (GNA) re-
gime, bringing about a paradigm shift 
in power market operations. 

All regional load despatch centres 
and the National Load Despatch Cen-
tre worked diligently to ensure the suc-
cessful implementation of IEGC-2023 
and GNA regulations from October 1, 
2023. Their tireless efforts and coor-
dinated actions were crucial in man-
aging a smooth transition to the new 
regulatory regime. Also, as per the pro-
visions of IEGC 2023, Grid-India is now 
performing an assessment of reserve 
requirements on a year-ahead basis, 
day-ahead basis and intra-day basis.

Ancillary services are an essential 
pillar of electricity market design and 
contribute to the reliability and secu-
rity of the national grid. GRID-INDIA 
has continuously taken initiatives to 
expand the footprint of secondary 
reserve ancillary services and tertiary 
reserve ancillary services (TRAS) from 
interstate to intra-state level, from 
thermal to renewable energy. 

During 2023-24, the total generation 
capacity added in the power system was 
24,312 MW, comprising thermal 5,948 
MW (including gas), hydro 78 MW, so-
lar (including rooftop and off-grid so-
lar) 15,033 MW and wind 3,253 MW. 
New wind and solar generating stations 
commissioned in 2023-24 have been in-
tegrated into the respective renewable 
energy management centres (REMCs). 
As of March 31, 2024, 45.35 GW of wind 
and 58.21 GW of solar capacity are being 
monitored through these REMCs.

However, high renewable energy 
penetration presents significant grid 
management challenges. Between 
January 2022 and June 2024, a total of 
57 grid events occurred in renewable 
energy pockets connected to the ISTS, 
each involving a generation loss rang-
ing from 1,000 MW to 7,000 MW. The 
matter has been taken up with all the 
developers for ensuring compliance 
to the CEA’s technical standards.

An important step towards the 
clean energy transition is the Carbon 
Credit Trading Scheme 2023, notified 
by the Ministry of Power on June 28, 
2023. GRID-INDIA will serve as the 
registry for the Indian carbon market.

What are the unresolved issues in the 
sector? 
As the country undergoes a massive 
energy transition, it is widely rec-

ognised that a range of operational 
and electricity market reforms are 
necessary to operate effectively under 
this new energy landscape. The rapid-
ly evolving and transitioning energy 
scenario calls for continuous innova-
tion and flexibility on the part of both 
suppliers and procurers. Meeting the 
future demand requirements through 
predominantly renewable energy 
sources calls for innovative strategies. 
There is a need for suitable amend-
ments in the CEA’s standards, man-
dating demand response from new 
bulk load entities, viz., data centres, 
electrolysers for green hydrogen.

Scientific resource adequacy plan-
ning is the need of the hour to ensure 
that an optimal resource mix is de-
veloped and forms the basis for a ca-
pacity market in the future. Resource 
adequacy is the foundational basis for 
deeper energy market operations and 
the introduction of measures such 
as market-based economic despatch 
and market-based integration of re-
newable energy.

Recently, the country has been 
facing an acute shortage of downward 
reserves due to the high injection of re-
newable energy into the grid and lower 
demand during the monsoon period. 
With interstate reserves exhausted and 
thermal generators operating at their 
technical minimum levels, the inad-
equacy of downward reserves poses 
a serious grid security challenge for 
system operators. There is a need to 
enable flexibilisation of thermal fleet 
(MTL reduction from 55 per cent to 40 
per cent) at both ISTS and intra-state 
levels. Energy storage capacity needs to 
ramp up sharply, commensurate with 
wind and solar capacity. Additionally, 
implementing SCED at the intra-state 
level is essential to achieve national op-
timisation. Enhanced forecasting tools, 
incorporating AI and machine learning 
(ML), are also critical to reducing the 
need for reserves in grid management.

What are the cybersecurity measures 
needed to maintain a secure and stable 
grid?
The cybersecurity architecture neces-
sary to maintain a secure and stable 
grid, especially from the grid operators’ 
perspective, encompasses security im-
plementation in both the operation-
al technology (OT) and information 
technology (IT) domains. The design 
and implementation of security con-
trols should necessarily address risks 
associated with all the three pillars, 
viz., people, process and technology. 
Proper hardened segregation of IT and 
OT is one of the key areas to focus on. 
The OT security implementation must 
also focus on establishing peripher-
al security around the legacy system. 
Identification and necessary replace-
ment plan of the legacy environments 
and configuration of adequate security 
controls and monitoring of the legacy 
applications and hardware resourc-
es help plugging-in the major gap in 
threat dynamics of the OT systems. It 

is important that all players and es-
tablishments of the integrated power 
system ensure suitable security at its 
perimeter as well as the inter-connec-
tivity in between.

Physical security is a critical aspect 
of the overall security strategy. The 
critical information infrastructure lo-
cations should be suitably safeguard-
ed through advanced access controls 
mechanisms that include biometric 
systems to prevent unauthorised en-
try. Adherence to the regulatory provi-
sions, guidelines and directions from 
various statutory bodies and intelli-
gence agencies must be ensured. 

To enhance visibility, organisa-
tions should establish and operate 
next-generation security operations 
centres (SOCs) equipped with ad-
vanced tools, for monitoring the cy-
bersecurity landscape in real-time. 
Leveraging AI-based systems for 
behaviour analysis, threat hunting 
and malware analysis, deep-forensic 
capabilities, etc., may be utilised for 
enhancing the security posture and 
mitigate zero-day threats.

Overall, an emphasis on awareness 
programmes, regular mock exercises, 
preparation and enhancement of the 
cyber crisis management plan and ef-
fective collaboration among all respon-
sible entities must be ensured to build a 
robust, cybersecure and resilient grid.

What more needs to be done at the grid 
level to manage the growing renewable 
energy integration?
The Indian electricity sector is evolv-
ing to meet the increasing power de-
mand and adapt to a changing ener-
gy mix, particularly with the growing 
penetration of renewable energy. As 
of August 2024, the installed renew-
able energy capacity, including large 
hydro, reached approximately 200 
GW, accounting for around 44 per 
cent of the total installed capacity.

The promotion of energy storage 
systems is crucial for facilitating India’s 
clean energy transition. Significant 
advancements in battery technology 
have emerged, with nickel-chromi-
um, redox-flow, sodium-sulphur and 
vanadium flow batteries gaining trac-
tion alongside traditional lead-acid 
and lithium-ion variants. Their rapid 
response rates, quick installation and 
ability to support multiple start-stop 
cycles make them essential for ad-
dressing renewable energy grid-relat-

ed challenges in India.
As renewable energy penetration 

increases, larger balancing areas and 
shorter gate closures will become crit-
ical. Both generators and distribution 
utilities should have the flexibility to 
adjust deviations in renewable gener-
ation schedules through a liquid elec-
tricity market. The future redesign of 
the electricity market must enable re-
newable energy to be schedulable and 
despatchable, either directly in the 
market or through market-linked pric-
ing. This approach will allow discoms 
to meet the overall demand optimally 
without being locked into inflexible, 
bilateral, long-term contracts. 

The increase in renewable energy 
in the overall energy mix will require 
reforms, particularly in areas of de-
veloping electricity infrastructure, 
capacity markets, financial products, 
distribution system operators, better 
forecasting (AI/ML based forecast-
ing), visualisation of high-resolution 
data, deepening of electricity mar-
kets, resource adequacy planning, ro-
bust market monitoring and capacity 
building at inter/intra state levels.

What are your priorities and key focus 
areas for Grid-India?
Ensuring grid integrity and securi-
ty is our topmost priority. Further, 
GRID-INDIA is committed to ensur-
ing reliable operation of the electric-
ity grid as the country works towards 
achieving its target of 500 GW of 
non-fossil fuel generating capacity by 
2030. Our internal policies prioritise 
talent management and workplace 
diversity, while empowering and mo-
tivating system operators to meet 
growing stakeholder expectations. 

GRID-INDIA actively pursues 
green initiatives to reduce its carbon 
footprint. We implement energy effi-
ciency measures, digitalise workflows 
to promote paperless operations, uti-
lise online platforms for collabora-
tive work to reduce travel and adopt a 
minimalist approach in all functions 
and infrastructure. Both mindsets 
and skillsets must adapt to the inte-
gration of new technologies, such as 
electric vehicles, energy storage, green 
hydrogen and institutions such as ag-
gregators and distribution system op-
erators. modernising control centres 
with AI tools and maximising system 
performance are critical for ensuring 
cybersecure and efficient operations.

Fostering learning is one of 
GRID-INDIA’s core values, extended 
not only to its own employees but also 
to the broader power system operators’ 
community, including but not limited 
to FoR, FOLD and SLDCs. The compa-
ny is actively involved in various inter-
national forums and has established 
productive collaborations with power 
system operators worldwide. Addi-
tionally, GRID-INDIA has assumed the 
GO15 presidency for 2024. The organ-
isation also plays an active role in CI-
GRE (International Council on Large 
Electric Systems). n

“Ensuring grid integrity and security is our top priority”
In a recent interview with Power Line, S.R. Narasimhan, Chairman and Managing Director, Grid Controller of India Limited (Grid-India), commented on the current state of 
the power sector and its performance during the past one year. He also spoke about the cybersecurity measures needed to ensure grid security and address the needs of the 
grid, particularly with increasing renewable energy integration. Edited excerpts...
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HR Coil Cum Structure Mill
Manufacturing Capacity: 200,000 tons per annum.
Products: Angles, Channels, H Beams and Strips  

Certifications
Approved by PGCIL, GETCO & various state authorities

Galvanizing Capacity
120,000 MT annually.

In-House testing facility
Thorough testing of raw materials and finished products.
Internal welding inspections by certified welders, with ultrasonic testing for mono-
pole weld precision.
Galvanization undergoes micron checks and PDI; NABL accreditation is in progress.
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Transmission Line Towers & Substation

Structure (up to 765KV)

Monopoles

Distribution Line & Rural Electrification

Railway OHE Structure

Solar Structures

Metal Beam Crash Barrier
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Greening the Grid

T
he Indian electricity trans-
mission sector has been 
evolving to meet the in-
creasing power demand 

and keep up with the changing en-
ergy mix, particularly the increasing 
penetration of renewable energy. As 
of August 2024, the installed renew-
able energy capacity stood at 200 
GW (including hydro), accounting 
for approximately 44 per cent of the 
total installed capacity.  The capacity 
is further estimated to rise to 537 GW 
by 2030. The exponential growth in 
capacity will necessitate the develop-
ment of transmission and distribu-
tion infrastructure such as reactors, 
transformers and substations. 

Plans for renewables integration
As per the Central Electricity Author-
ity’s report on “Transmission System 
for Integration of over 500 GW RE Ca-
pacity by 2030”, 50,890 ckt km of ISTS 
transmission line length and 433,575 
MVA of substation capacity are re-
quired for integrating additional wind 
and solar capacities by 2030. This 
would entail an estimated investment 
of Rs 2,442 billion. 

In terms of voltage-wise line 
length additions, the required addi-
tional transmission systems include 
8,120 ckt km of high voltage direct 
current transmission corridors (+800 
kV and +350 kV), 25,960 ckt km of 765 
kV AC lines, 15,758 ckt km of 400 kV 
lines and 1,052 ckt km of 220 kV lines. 
The report also plans for connecting 
10 GW of offshore wind capacity (5 
GW each for Gujarat and Tamil Nadu) 
through submarine cables.

Another key initiative is the green 
energy corridor I (GEC-I) initiative, 
under which approximately 24 GW 
of renewable energy capacity was 
slated for integration into the in-
tra-state network. The scheme is 
currently under implementation by 
state transmission utilities (STUs) of 
eight renewable-rich states – Andhra 
Pradesh, Gujarat, Himachal Pradesh, 
Karnataka, Madhya Pradesh, Maha-
rashtra, Rajasthan and Tamil Nadu. 
As of March 31, 2023, 9,060 ckt km 
of transmission lines have been con-
structed and 21,303 MVA of substa-
tions have been charged. Out of the 
eight states, four have completed all 
the projects – Rajasthan, Madhya 
Pradesh, Karnataka and Tamil Nadu. 
Under the GEC-II scheme, about 19.4 
GW of renewable energy capacity is 
planned to be connected into the in-
tra-state system. The GEC-II scheme 
has been sanctioned with an estimat-

ed project cost of Rs 120.31 billion, 
including central financial assistance 
(CFA) of Rs 39.7 billion, while the re-
maining 67 per cent of the project 
cost is financed through loans. 

There has also been a concerted 
effort towards constructing both in-
tra-state and interstate transmission 
systems, which is crucial for the effi-
cient evacuation of renewable power. 
To enhance grid management capa-
bilities, regional energy management 
centres have been established. These 
centres focus on improving the renew-
able power forecasting and assisting 
grid operators in effectively managing 
the variability and intermittency asso-
ciated with renewable energy sources.

The government has also intro-
duced innovative solutions such as 
solar-wind hybrid projects, renew-
able energy projects integrated with 
energy storage systems, and the sup-
ply of renewable energy balanced 
with non-renewable energy sources 
to mitigate intermittency issues. In 
addition, flexibility has been grant-
ed in the generation and scheduling 
of thermal/hydro power stations 
through bundling with renewable 
energy and storage power. To further 
strengthen the renewable energy 
market, initiatives like green term-
ahead market and green day-ahead 
market have been implemented to 
facilitate the sale of renewable ener-
gy. Furthermore, in a bid to incentiv-
ise renewable energy adoption, the 
government has waived interstate 
transmission charges on the trans-
mission of electricity generated from 
solar and wind sources. These efforts 
underscore the government’s com-
mitment to advancing renewable en-
ergy integration within the national 
grid, which is crucial for achieving 
sustainable energy goals.

Challenges in renewable energy 
integration 
Despite its wind and solar energy 
potential to address rising energy 
demands, India faces obstacles in 
renewable energy infrastructure de-
velopment. The ageing power grid 
exacerbates the problem, with many 
transmission and distribution lines 
built years ago now incapable of meet-
ing current demands and adapting to 
extreme weather patterns. Predicting 
electricity generation is particular-
ly challenging due to the reliance of 
most renewable energy technologies 
on weather and environmental con-
ditions. Securing finance has posed a 
significant hurdle to the advancement 

of clean energy resources. The sub-
stantial initial investment required 
and the perceived risks associated 
with renewable energy projects have 
deterred investors, leading to a reluc-
tance to engage and making projects 
financially unfeasible.

Further, traditional transformers 
encounter challenges in managing 
and transmitting large quantities of 
electricity, particularly due to the 
volatile nature of variable renewable 
energy installations. These systems 
generate electricity intermittently, 
leading to significant and rapid fluc-
tuations in electricity generation. 
Furthermore, the increasing adoption 
of rooftop solar in the coming years 
will result in more prosumers inter-
ested in selling electricity to the grid 
during peak hours and drawing elec-
tricity during off-peak periods.

The energy storage strategy is be-
coming increasingly vital for mitigat-
ing fluctuations and ensuring con-
sistent power supply, particularly in 
large-scale renewable energy projects. 
These systems not only store surplus 
energy for varying durations but also 
enhance the reliability of power sup-
ply. Battery technology has seen signif-
icant advancements, with nickel-chro-
mium, redox-flow, sodium-sulphur 
and vanadium flow batteries gaining 
traction alongside lead-acid and lithi-
um-ion variants. Their rapid response 
rates, quick installation and ability to 
support several start-stop cycles make 
them instrumental in addressing 
grid-related issues in India. 

Transitioning to smart transform-
ers will enable the bi directional flow 
of energy, allowing electricity to flow 
from the grid to buildings and vice 
versa. Smart transformers enhance 
the resilience of energy grids, mak-
ing them more adept at handling 
volatility and grid instability. Dy-
namic compensation methods, like 
voltage-sourced converter-based 
HVDC and static synchronous com-
pensators (STATCOM), are also being 
employed to maintain grid parame-

ters and stability. Utilising internet 
of things technology will enable re-
al-time monitoring of grid perfor-
mance, followed by immediate iden-
tification and resolution of potential 
issues by power companies. 

Outlook
The regulatory framework in India is 
aimed at improving renewable ener-
gy connectivity, with the GNA Regu-
lations ensuring equitable access to 
the central transmission network for 
all power producers. Ancillary ser-
vices markets are being established, 
and efforts to create awareness and 
build capacity are under way, sup-
porting the effective integration of 
renewable energy into the grid. The 
integration of advanced technolo-
gies into the grid will enhance its 
resilience and efficiency, crucial for 
managing the intermittency of large-
scale renewable energy and adapting 
to evolving load profiles driven by 
initiatives such as the government’s 
e-mobility programme.

The transmission system is being 
strategically developed to accommo-
date approximately 537 GW of renew-
able energy capacity by 2030, aligning 
with the government’s energy transi-
tion objectives. 

As per the draft National Electricity 
Plan (NEP) 2023, a transmission line 
length of 123,577 ckt km and transfor-
mation capacity addition of 710,940 
MVA are required during 2022-27. 
Around 170 transmission schemes, 
with a collective cost exceeding Rs 
3.13 trillion for interstate transmission 
and approximately Rs 1.61 trillion for 
intra-state systems, are being imple-
mented. In addition, a designated in-
vestment of Rs 151.2 billion is aimed 
at connecting the Andaman & Nicobar 
Islands with the mainland. At present, 
these islands heavily depend on diesel 
generators, with minor contributions 
from renewable sources. A ground-
breaking initiative proposes to con-
nect the islands via an undersea cable 
spanning 1,150 km, with the objective 
of facilitating a transition to green en-
ergy by 2028-29. Further, an HVDC 
link between Madurai, India, and New 
Habarana, Sri Lanka, with 2x500 MW 
HVDC terminals is in advanced stages 
of discussion. 

In conclusion, India’s robust plans 
for renewable energy integration 
demonstrate a clear commitment to 
sustainable energy goals. Despite chal-
lenges in infrastructure development 
and financing, strategic initiatives, 
including green energy corridors and 
advanced grid management technol-
ogies, aim to address these hurdles. n

Planned transmission system by 2030
Category Capacity (GW)

Existing renewable energy capacity (as of October 31, 2023) 179.0
Renewable energy capacity for which the ISTS network is under implementation (includes 64.1 
GW of network under construction and 63.8 GW of network under bidding)

127.9

Renewable energy capacity for which the ISTS network has been planned 154.9
Renewable energy capacity to be added to the intra-state network under the GEC scheme 25.9
Additional hydro capacity likely to be added by 2030 16.6
Margin available in the ISTS network for the integration of generating capacity 33.3
Total 537.6
Sources: Draft National Electricity Plan-Transmission, CEA

Roadmap for renewables integration
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Interview with Devesh Bansal

What are your views on the current 
state of the power transmission sector 
in India? 
India’s transmission landscape is 
undergoing a rapid transformation, 
driven by increasing energy demands, 
a shift towards renewable energy and 
infrastructure modernisation. The 
country now has one of the world’s 
largest synchronous power grids. Key 
trends in the sector include… 
•	 The government’s ambitious target 

to install 500 GW of renewable ener-
gy by 2030 is pushing the transmis-
sion and distribution (T&D) sector 
to adapt to the large-scale integra-
tion of renewable energy sources. 
This demands significant enhance-
ments in grid capacity, particularly 
in remote areas where renewable 
energy projects are concentrated. 
In the recently announced Nation-
al Electricity Policy (NEP), there is a 
clear mandate to modernise trans-
mission infrastructure to support 
renewable energy integration and 
ensure energy security.

•	 Furthermore, there is an increas-
ing focus on the decentralisation of 
the grid and the adoption of smart 
grid technologies. This will ensure 
better load management, reduce 
transmission losses and improve 
grid stability. The policy also high-
lights the need for energy storage 
solutions, aligning with our efforts 
to enter the battery energy storage 
system (BESS) space.

Could you provide an overview of Skip-
per Limited’s manufacturing capacity 
and testing facilities for power trans-
mission products?
Our manufacturing and testing capa-
bilities enable us to deliver high-quali-
ty solutions. Skipper Limited operates 
four state-of-the-art manufacturing 
plants, strategically located in Eastern 
India (three in West Bengal and one 
in Assam) to cater to both domestic 
and international markets. With over 
300,000 mtpa of production capacity, 
we are well-positioned to meet the 
growing demand for transmission in-
frastructure. Skipper produces a wide 
range of transmission towers for elec-
trical power T&D networks, as well 
as solutions for EHV substations. We 
have recently expanded into the BESS 
space. As an alternative to traditional 
lattice towers, we manufacture steel 
poles, monopoles and high masts 
that are used for power distribution 
networks, telecom aerial cabling, 
flag masts and signboards. Poles are 
particularly ideal in urban areas with 
zoning constraints.

One critical aspect of manufac-
turing transmission components is 
ensuring their quality and load-bear-
ing capacity. Skipper’s state-of-the-art 
tower testing facility in West Bengal, 
spanning 14 acres, ranks among the 
largest globally. It can handle towers 
up to 1,200 kV, with heights of 120 me-
tres (the highest in the country), opti-
mal loading capacities of up to 1,200 

tonnes per leg and large base widths of 
up to 35 metres. Notable tests include 
765 kV S/C and 400 kV D/C mono-
poles, and 220 kV D/C, 500 kV D/C and 
765 kV D/C towers. The station utilis-
es dual-speed VFD-driven electrical 
winches for smooth loading and an 
automated central loading and super-
vision system.

What have been the key recent busi-
ness highlights for Skipper Limited in 
the transmission segment?
In recent times, Skipper Limited has 
achieved significant milestones, par-
ticularly in the power transmission 
segment. Alongside our established 
expertise in transmission lines, we 
have diversified into EHV substations 
and BESS, marking our evolution into 
a comprehensive solutions provider. 

We experienced an outstanding 
97 per cent revenue growth in the 
first quarter of FY 2025 compared to 
the same period last fiscal. In terms 
of profitability, our PAT doubled to Rs 
324 million from Rs 162 million in the 
same quarter of the previous year, with 
a notable sales margin of 3 per cent. 
We also secured new orders worth Rs 
7,650 million for engineering product 
supplies and EPC works from key re-
gions like the Middle East and Africa, 
and major domestic clients, including 
Powergrid and state electricity boards.

Our domestic T&D segment shows 
signs of strong recovery, while we con-
tinue to see sustained momentum in 
international markets. The order bid-
ding pipeline stands at Rs 115,000 mil-
lion internationally and Rs 65,500 mil-
lion domestically. These achievements 
reflect our commitment to meeting 
global energy demands and advancing 
green energy solutions. With the re-
cently announced NEP driving expan-
sion, we expect continued growth and 
new opportunities through 2030.

One of the key order wins in the 
previous fiscal was securing a Rs 737 
crore order for the design, supply and 
construction of a 765 kV transmission 
line project for Powergrid in February 
2024. In October 2023, we secured or-
ders worth Rs 588 crores, with a sub-
stantial portion coming from Power 
Grid Corporation of India Limited. In 
November 2023, the company won do-
mestic orders worth Rs 924 crores from 
Powergrid and other clients, along 
with a substantial order of Rs 2,570 
crores for BSNL’s 4G telecom projects.

What is the company’s current or-
der book? What is the share of power 
transmission within it, and how has this 
grown over the years?
Skipper Limited’s current order book 
stands at an impressive Rs 58,440 mil-
lion, with the power T&D segment 
contributing significantly. Of this, 86 
per cent of the orders are from the do-
mestic market and 14 per cent from in-
ternational markets. The T&D segment 
has been a major driver of our growth, 
with its share in the overall order book 
expanding due to increased demand 

in both domestic and 
international markets.

Our robust order 
bidding pipeline fur-
ther strengthens our 
position, with bids to-
talling Rs 115,000 mil-
lion internationally and 
Rs 65,500 million do-
mestically. This growth 
is driven by Skipper’s strategic focus 
on large-scale transmission infra-
structure projects and the company’s 
proactive participation in renewable 
energy integration initiatives. With its 
strong performance in the domestic 
market and expanding global reach, 
Skipper has solidified its standing as a 
key player in the power transmission 
segment.

What are the company’s future plans 
for capacity expansion and growth in 
the power transmission sector?
Skipper Limited has ambitious plans 
for capacity expansion and growth 
in the power transmission sector. We 
are set to increase our manufacturing 
capacity by 75,000 mtpa by the end 
of this fiscal. We also aim to double 
our current capacity of 300,000 mtpa 

over the next five fis-
cal years, focusing on 
modern innovations 
and the latest industry 
trends.

In addition to trans-
mission lines, Skipper 
has expanded its of-
ferings to include EHV 
substations and the 

rapidly growing BESS space, aligning 
with global trends towards renewable 
energy integration and energy storage 
solutions. This expansion positions us 
to support India’s energy grid trans-
formation in line with the NEP, which 
emphasises the need for modern, 
resilient transmission infrastructure 
and enhanced energy storage capa-
bilities to accommodate the country’s 
increasing share of renewable energy.

With this strategic growth plan, we 
aim to enhance our production capa-
bilities, improve operational efficien-
cies and cater to large-scale infrastruc-
ture projects. As we continue to grow, 
Skipper will focus on cutting-edge 
technologies and sustainable practic-
es, ensuring that we remain a leader 
in the global power transmission and 
energy storage sectors. n

“Skipper has achieved significant milestones in the transmission segment”
In a recent interview with Power Line, Devesh Bansal, Executive Director, Skipper Limited, discussed the evolution of India’s power transmission sector, driven by rising 
energy demands and renewable integration. He highlighted the sector’s challenges and opportunities, as well as Skipper’s manufacturing capabilities, recent achievements 
and future growth plans. Edited excerpts…
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Power Links

C
ross-border grid intercon-
nections play a crucial role in 
facilitating the energy transi-
tion by enabling the efficient 

utilisation of surplus electricity across 
boundaries. Time diversity in renew-
able energy generation can be effec-
tively leveraged through these inter-
connections. The cross-border power 
transfer between India and neigh-
bouring countries occurs through in-
tergovernmental bilateral cooperation 
via memorandum of understandings 
(MoUs) or power trade agreements. 
Planning, system operation, commer-
cial agreements, and regulatory mat-
ters related to cross-border intercon-
nection are conducted in accordance 
with bilateral agreements between 
governments. 

India’s central location in the South 
Asian region and its political bound-
aries with SAARC/BIMSTEC countries 
such as Nepal, Bhutan, Bangladesh, 
Myanmar and Sri Lanka position it as 
a key player in coordinating intercon-
nections with these nations. This col-
laboration aims to optimise regional 
resources effectively, thus enhancing 
the energy security of the entire region.

Currently, Bhutan and Nepal ex-
port hydroelectric power  to India, 
which, in turn, exports power to these 
countries during lean hydro season. 
India also exports power to Bangla-
desh, with discussions underway for 
an advanced interconnection be-
tween the two countries.

At present, exchange of power 
between India and neighbouring 
countries (Nepal, Bangladesh, Bhu-
tan and Myanmar) is taking place in 
synchronous as well as in asynchro-
nous mode. Transmission links (at 
11 kV, 33 kV, 132 kV and 400 kV lev-
els) have been established between 
the border states of Bihar, Uttar 
Pradesh, Uttarakhand, Tripura, West 
Bengal and Assam. Some intercon-
nections are under construction and 
several cross-border interconnec-
tions have been planned. At present, 
about 4,100 MW of power is being 
exchanged with the neighbouring 
countries through cross-border links 
and the same is likely to increase to 
about 7,000 MW by the end of 2026-
27. Interconnection between India 
and Sri Lanka is at an advanced stage 
of discussion. Under the One Sun 
One World One Grid initiative, inter-
connection of the Indian Electricity 
Grid with the electricity grids of Mal-
dives, Singapore, UAE, Saudi Arabia, 
etc. is under discussion.

India-Bhutan
In 2006, an agreement was signed 

between India and 
Bhutan for coop-
eration in hydro-
electric power, 
including the de-
velopment of proj-
ects, transmission 
systems, and elec-
tricity trade, involv-
ing both public and 
private sector par-
ticipation. At pres-
ent, about 2,070 
MW power from the 
existing hydroelec-
tric projects (HEPs) 
in Bhutan is being 
exported to India. 
These projects are 
the Chukha HEP 
(336 MW), Kurichu 
HEP (60 MW), Tala 
HEP (1020 MW), 
Dagachu HEP (126 
MW), and Mang-
dechu HEP (720 
MW).  The existing 
transmission links 
include the Chukha 
(Bhutan)-Birpara (West Bengal) 220 
kV D/C line, Chukha (Bhutan)–Bir-
para (West Bengal) via Singhigaon 
(Bhutan) 220 kV S/C line, Kurichu 
(Bhutan)–Gelephu (Bhutan)-Salakati 
(Assam) 132 kV S/C line, Tala (Bhu-
tan)–Siliguri (West Bengal) 400 kV 
2xD/C line, Jigmeling–Alipurduar 
400 kV D/c (Quad) line, Punatsang-
chu-I–Alipurduar 400 kV D/c (Quad) 
line and Punatsangchu-II–Alipurduar 
400 kV D/c (Quad) line. Power from 
the HEPs in Bhutan along with other 
hydro project in Sikkim and  north 
eastern region can be transferred to 
other parts of India through high ca-
pacity multi terminal ±800 kV, 6,000 
MW Biswanath-Chariali– Alipurduar 
– Agra HVDC bipole link.

India-Bangladesh
An MoU was signed between India 
and Bangladesh in January 2010, re-
garding cooperation in the power 
sector. The MoU covers collaboration 
in power generation, transmission, 
energy efficiency, renewable energy 
development, and the establishment 
of grid connectivity between the two 
nations. India is supplying power to 
the extent of 1,160 MW to Bangla-
desh through the Baharampur (In-
dia)-Bheramara (Bangladesh) 2x400 
kV D/C line along with the 2x500 
MW HVDC back-to-back Station at 
the Bheramara as well as the Sura-
jmaninagar (Tripura)–Bangladesh 
(Comilla) 400 kV D/C line (operated 
at 132 kV). Further, there is a planned 

linkage of the Katihar (India)–Parbo-
tipur (Bangladesh)–Bornagar (India) 
765 kV D/C line.

India-Nepal
India and Nepal signed an agreement 
on “electric power trade, cross-border 
transmission interconnection and 
grid connectivity” in October 2014. 
The agreement, inter alia, envisag-
es cooperation in the power sector, 
including developing 112 transmis-
sion interconnections, grid con-
nectivity, and power exchange and 
trading through the governmental, 
public and private enterprises of the 
two countries on mutually acceptable 
terms. The existing links include the 
Muzaffarpur (India)-Dhalkebar (Ne-
pal) 400 kV D/C (Twin) line and the 
Tanakpur HEP-Mahendra Nagar 132 
kV S/C line. The linkages between 
the Gorakhpur (India)–New Butwal 
(Nepal) 400 kV D/c (Quad) line and 
the Arun-3 HEP (Nepal)–Dhalkebar 
(Nepal)–Sitamarhi (India) 400 kV 
D/c (Quad) line for evacuating power 
from the Arun-3 (900 MW) HEP and 
other hydro projects that are under 
implementation.

There are existing as well as 
planned interconnections at voltage 
levels of 132 kV and below between 
Nepal and the power grids of Bihar, 
Uttar Pradesh and Uttarakhand. The 
links from Bihar (BSPTCL) to Nepal 
include the Kataiya–Kusaha S/C line, 
Ramnagar–Gandak/Surajpura (Ne-
pal) S/C line, New 132 kV Katiya–Ku-

saha S/C on D/C line and 
New 132 kV Raxaul–Par-
wanipur S/C on D/C line 
(132 kV links). The links 
between Uttar Pradesh 
and Nepal consists of 
the Nanpara-Nepalgunj 
S/C line and the Paliya 
–Dhangadi line (33 kV 
links).

Further, planned 
links between Bihar and 
Nepal involve the string-
ing of the second circuit 
of the Kataiya-Kushaha 
and Raxaul-Parwani-
pur 132 kV lines. Sim-
ilarly, Uttar Pradesh 
(UPPTCL)-Nepal proj-
ects include the Nanpa-
ra-Kohalpur and Nau-
tanwa-Mainhiya 132 kV 
D/C lines for grid con-
nectivity between the 
regions.

India-Myanmar
In October 2016, an MoU 
was signed between In-

dia and Myanmar concerning coop-
eration in the power sector. The MoU 
entails collaboration on power sector 
investments, generation, transmis-
sion, energy efficiency, renewable 
energy development, power trading, 
consultancy services and human re-
source development to enhance pro-
ductivity and efficiency.

Since April 2016, India has been 
supplying approximately 2-3 MW of 
power from Manipur to Myanmar 
via an 11 kV transmission line run-
ning from Moreh in Manipur, to Tamu 
Town in Myanmar. Furthermore, both 
countries have agreed to set up a 500 
MW HVDC interconnection between 
Imphal in India, and Tamu in Myan-
mar. Discussions are also underway 
regarding the setting up of low-volt-
age radial interconnections be-
tween the Indian states of Arunachal 
Pradesh, Manipur, Mizoram and Na-
galand, and Myanmar.

India - Sri Lanka
The detailed project report for a 
HVDC link between Madurai and 
Mannar, featuring 2x500 MW HVDC 
terminals utilising voltage source 
converter technology, is currently in 
its finalisation stage.

Outlook
In sum, cross-border grid intercon-
nections play a crucial role in the en-
ergy transition. Through intergovern-
mental cooperation and agreements, 
countries in the South Asian region 
are collaborating on power genera-
tion, transmission and trade, aim-
ing to enhance energy security and 
promote sustainable development. 
India’s central role in coordinating 
interconnections with neighboring 
countries is further strengthening 
regional cooperation. With ongoing 
projects and agreements, India is 
poised to achieve greater integration 
and resilience in its energy infrastruc-
ture, ultimately benefiting the entire 
South Asian region. n

Cross-border transfer capacity by 2028-29 (MW)
Country Existing Under construction Planned Total
India-Bangladesh 1,160 0 1,000 2,160

India-Bhutan 2,070 2,220 0 4,290

India-Myanmar 3 0 505 508

India-Nepal 1,200 1,900 3,070 6,170
India-Sri Lanka 0 0 500 500
Total 4,433 4,120 5,075 13,628
Source: CTUIL’s ISTS rolling plan 2028-29 (Interim Report)

Regional interconnections to strengthen cross-border trade
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Interview with Prakash Agrawal

What is your assessment of the current 
state of the transmission segment?
The power transmission sector is wit-
nessing a major transformation, driv-
en by the integration of renewable en-
ergy sources such as solar and wind. At 
HIRA, we are stepping up to support 
this shift by providing self-sustainable 
structures across the country.

This evolution is characterised 
by a transition from conventional 
methods to innovative solutions. The 
use of design and surveying software 
such as POWERLINE demonstrates 
the industry’s commitment to mod-
ernisation and efficiency. In addi-
tion, advancements in smart grid 
technology and digital substations 
are significantly improving the reli-
ability and control of the transmis-
sion network.

HVDC technology is also gaining 
traction, particularly for long-distance 
transmission, making it a vital com-
ponent for connecting offshore wind 
farms. These developments reflect 
a proactive approach to addressing 
power transmission challenges, ulti-
mately paving the way for a more resil-
ient and sustainable energy future.

What are the new and emerging de-
signs and technologies of transmission 
towers and poles? What are their key 
benefits?
The power transmission sector is nav-
igating a complex landscape, with 
challenges such as high costs, environ-
mental concerns, regulatory issues, 
and transport and installation hurdles.

At HIRA, we are leveraging ad-
vanced tools and innovative ap-
proaches to effectively address these 
challenges. To tackle cost concerns, 
we are focused on reducing raw ma-
terial expenses as much as possible. 
On the environmental front, we are 
transitioning from traditional lattice 
towers to monopoles for transmis-
sion lines. This shift not only reduces 
the land footprint but also minimises 
wildlife disruption. Monopoles occu-
py less space, making them less intru-
sive to the surrounding ecosystem. 
Additionally, these structures have 
no interior access, which discour-
ages wildlife habitation. We further 
enhance safety with bird guards to 
prevent nesting, unlike lattice towers, 
which often attract rodents and birds.

We are also incorporating com-
posite materials such as fiberglass 
and carbon fibre, which provide su-
perior strength-to-weight ratios and 
corrosion resistance. This enables the 
construction of taller, more slender 
structures that are both lightweight 
and durable.

Moreover, we are developing smart 
towers equipped with sensors, camer-
as and communication technologies 
to enhance operational efficiency. Our 
modular designs simplify transporta-
tion, assembly and maintenance.

With the latest advancements in 
design methodologies for monopoles, 
we can create structures that effective-
ly address environmental concerns, 

while ensuring reliability, cost effi-
ciency and resilience against extreme 
weather conditions. These innovations 
position us to meet the evolving needs 
of the power transmission industry 
while promoting sustainability.

What market opportunities do you fore-
see in the power transmission segment 
over the next one to two years?
The power transmission segment is 
set to witness transformative growth 
fuelled by increasing demands, tech-
nological advancements and a shift 
towards sustainable energy solutions 
such as renewable energy integration 
and modern designs such as mono-
poles. Companies that capitalise on 
these emerging opportunities will be 
well-positioned to lead in this evolv-
ing market.

What are RR Ispat’s key offerings and 
solutions in the transmission space?
Our key offerings and solutions in the 
power transmission space include: 
•	 Transmission line towers and sub-

station structures (up to 765 kV), 
approved by key entities such as 
Powergrid, GETCO, MPPTCL, CSPT-
CL, and many more 

•	 Monopoles 
•	 Lattice towers and distribution 

poles for rural electrification
•	 Railway overhead electrification 

structures 
•	 Solar structures including module 

mounting structures and irrigation 
structures

Could you provide an overview of the 
company’s manufacturing facilities for 
power transmission products?
With a team dedicated to ethical 
business and innovation, we have ex-
panded our product range, adopted 
cutting-edge technologies and prior-
itised customer satisfaction. In just 
a decade, we have become a leading 
name across India.
•	 RR Ispat has commissioned its HR 

Coil Cum Structure Mill, in techni-
cal collaboration with STECH, with 
an annual capacity of 2,00,000 mtpa 
for angles, channels, beams and 
strips. The mill is now approved by 
Powergrid to supply angles, ranging 
from 65x65x4 mm to 200x200x20 
mm in E250 and E350 grades.

•	 We are specialised in the design, 
engineering and manufacturing of 
galvanized steel transmission line 
towers (single/double/multi-cir-
cuit) with a capacity of 60,000 
mtpa. We also manufacture sub-
station structures with a capacity 
of 6,000 mtpa.

•	 We have introduced monopoles, 
our latest solution for modern pow-
er infrastructure. With the same 
commitment to quality, our mono-
poles are designed to meet the de-
mands of urban and challenging 
environments, particularly right-
of-way constraints, by setting new 
standards in power transmission.

•	 We provide solutions for power 
lines carrying low-voltage electric-

ity from substations 
to homes and busi-
nesses as well as from 
renewable energy 
production centres 
to substations. Our 
manufacturing ca-
pacity for this prod-
uct is 24,000 mtpa.

•	 Our railway OHE 
structures ensure ef-
ficient power trans-
mission with cantilevers supporting 
the contact wire system and various 
mast types adapted to different 
track conditions. We have a produc-
tion capacity of 24,000 mtpa.

•	 We also manufacture several solar 
structures for module mounting, 
irrigation pumps, etc.

•	 We also have our own galvanising 
plant with an annual capacity of 
120,000 mt.

What are the company’s future plans 
and key priority areas in the transmis-
sion segment?
RR ISPAT, a unit of Godawari Pow-
er and Ispat Limited, has emerged 
as Central India’s most trusted steel 
brand. Specialising in design, engi-
neering, manufacturing and project 

management of trans-
mission line towers (33 
kV to 765 kV), substa-
tion structures, mono-
poles, high masts, 
solar structures and 
rural electrification 
systems, we deliver 
comprehensive solu-
tions. With increasing 
demands and techno-
logical advancements 

in the transmission sector, we are all 
set to provide top-notch modern in-
frastructure to meet India’s future in-
frastructure requirements.

At HIRA, we are excited to expand 
our presence in the TLT and railway 
segments. To support this initiative, 
we have launched our hot rolled 
coil cum structure mill, which has 
received approvals from Powergrid 
and CORE. Previously, we relied on 
external sources for raw materials for 
TLT and railway fabrications. How-
ever, with a production capacity of 
200,000 mt per annum, we can now 
manufacture our own raw materials 
and also meet market demands. This 
not only enhances our operational 
efficiency but also positions us as a 
key supplier in the industry. n

“The transmission segment is set to witness transformative growth”
In a recent interview with Power Line, Prakash Agarwal, Director, RR Ispat (A unit of GPIL) discussed the growth of the power transmission segment, increasing renewable energy in-
tegration and emerging technologies. He highlighted the company’s offerings and emphasised its commitment to modernisation, sustainability and future growth. Edited excerpts...
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