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Transforming Transmission
Inaugural Session
V.K. Singh, Member, Power Systems, 
Central Electricity Authority (CEA), 
delivered the inaugural address 
at the Power Line TransTech India 
2025 Conference and Exhibition. He 
opened his address by outlining the 
key priorities and evolving require-
ments of the transmission segment, 
stating that transmission serves as the 
backbone for evacuating renewable 
energy from resource-rich regions to 
load centres. He noted that India’s en-
ergy transition is being propelled by 
rapid capacity growth in solar, wind 
and hydropower. He also emphasised 
the need for a strong, flexible and fu-
ture-ready grid to ensure grid reliabil-
ity and resilience, optimal utilisation 
of renewable energy, reduced curtail-
ment, and the integration of technol-
ogies such as battery storage, green 
hydrogen and offshore wind.

Singh stated that India operates 
the largest synchronous grid glob-

ally. As of end-October 2025, the na-
tional transmission grid spans near-
ly 498,000 km of 220 kV voltage and 
above lines, and around 1,400 GVA 
of transformation capacity, including 
high-voltage direct current (HVDC) 
systems. Interregional transmission 
capacity has expanded significantly 
to around 120 GW and is expected to 
reach 167 GW by 2031-32, enabling re-
liable power transfer from generating 
points to load centres across regions. 

India’s current renewable capacity 
of 250 GW is projected to rise to 500 
GW by 2030 and around 600 GW by 
2032, with long-term projections till 
2047 indicating an 80 per cent renew-
able energy share in the power mix. 
This growth will require unprecedent-
ed scaling and modernisation of the 
transmission grid. The CEA has esti-
mated a requirement of about 650,000 
ckt km of additional transmission 
lines and 2,412 GVA of transformation 
capacity, including HVDC, by 2032.

synchronises transmission readiness 
with renewable capacity additions. 
This alignment is aimed at reducing 
mismatches and avoiding renewable 
energy curtailment.

Singh also emphasised the role 
of the tariff-based competitive bid-
ding model in enabling faster and 
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Singh outlined several initiatives 
taken by the Ministry of Power (MoP) 
and the CEA to improve transmis-
sion planning and address industry 
challenges. Transmission planning is 
now based on renewable energy po-
tential. This approach ensures visibil-
ity for projects expected by 2032 and 
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cost-effective development. Several 
states have adopted this model, par-
ticularly for projects above defined 
thresholds. In addition, he highlight-
ed the national single-window clear-
ance system introduced by the CEA to 
eliminate physical submissions and 
streamline approvals. 

He further discussed the MoP’s 
recent right-of-way (RoW) compen-
sation guidelines, which provide 100 
per cent compensation for tower base 
footing and 30 per cent for corridors. 
Nine states have already adopted this 
central framework, with Rajasthan 
enhancing compensation to 200 per 
cent for tower footing and 60 per cent 
for corridors. 

Large renewable and storage-based 
hybrid projects are being developed 
across Rajasthan, Gujarat, Andhra 
Pradesh and Karnataka. Following the 
publication of the resource adequa-
cy plans last year, the CEA has guided 
states in publishing intra-state trans-
mission plans through joint studies 
with their respective state transmis-
sion utilities. Plans for the north-east-
ern and most eastern states have been 
completed, while the remaining are 
expected by January 2026. These plans 
are expected to provide enhanced visi-
bility to the industry.

Singh also highlighted other key 
challenges for the segment, such as 
RoW and land acquisition issues, de-
lays in obtaining permits and envi-
ronment clearances, long lead times 
for manufacturing transformers, re-
actors and equipment, and the limit-
ed domestic capacity for cold-rolled 
grain-oriented steel. These issues are 
being addressed and high-level mon-
itoring of environmental clearances 
is underway, with participation from 
senior officials, including district col-
lectors, to resolve issues.  

Further, Singh observed that the 
shortage of skilled manpower is a key 
challenge, particularly the availability 
of technical manpower for transmis-
sion line erection. To this end, new 
skill development centres have been 
planned in some states. He also urged 
the industry to build and establish 
their own training facilities. 

He stated that the integration of 
vast amounts of variable renewable 
energy requires stronger forecasting, 
reserves and balancing mechanisms, 
along with cybersecurity and resil-
ience for critical infrastructure. He 
emphasised the need for better co-
ordination among generators, trans-
mission planners, load centres and 
state regulators.

Singh called upon the industry to 
ensure timely commissioning, qual-
ity execution, safety and long-term 
reliability. He pointed to the increas-
ing incidents of transformer and tow-
er failures and stressed that quality 
should not be compromised. He also 
highlighted the importance of adopt-
ing new technologies such as HVDC, 
reconductoring (and advanced con-
ductors) integrating storage, and 
strengthening local supply chain 
manufacturing to reduce dependency 
and lead times. 

Singh concluded that the MoP’s on-
going initiatives, along with collective 
industry support, will help build a ro-
bust infrastructure by 2032, realise the 
Viksit Bharat@2047 vision, and meet 
long-term net-zero commitments.

Pratik Agarwal, Managing Direc-
tor, Sterlite Electric, and Chairman, 
Resonia and Serentica Renewables, 
delivered the inaugural remarks at the 
PowerLine TransTech India 2025 Exhi-
bition and Conference. Acknowledg-
ing the strong performance of India’s 
transmission sector, he noted that  the 
transmission network has expanded 
significantly over the last few years, 
providing gigawatt-scale connectivity 
– a rare achievement across the world. 

Agarwal credited POWERGRID for 
its leadership and sustained invest-
ment in bringing in new technologies 
to the sector. He added that India is 
one of largest countries in the world 
to have successfully implemented 
the tariff-based competitive bidding 
(TBCB) model, which has encouraged 

private participation and innovation, 
and led to cost reduction in projects. 
Over 100 projects have been com-
missioned or are under construction 
through the TBCB route. He also noted 
that India’s planning and market sys-
tems have become more robust, set-
ting the stage for further growth and 
modernisation.

Agarwal also noted that, while de-
velopers often face RoW challenges, 
India’s legal framework – particularly 
Section 164 of the Electricity Act, 2003 
– provides strong powers that enable 
the delivery of electricity transmis-
sion infrastructure projects with ease, 
a rarity among democratic nations. 
Domestic suppliers, technology play-
ers, R&D, academia, EPC companies 
and OEM companies have created a 
thriving ecosystem and led to signifi-
cant capex in transmission at both the 
centre and state levels.

He noted that India’s transmission 
sector is entering a new growth phase, 
with the focus shifting from central 
network expansion to strengthening 
state transmission systems. Signifi-
cant investment will be needed at the 
state level to enhance load-handling 
capacity and align state grids with the 
national grid over the next seven to 
ten years. The TBCB model will need 
to be extensively implemented at the 
state level.

A major strategic opportunity, he 
highlighted, lies in regional and in-
ternational interconnections, in line 
with India’s “One Sun, One World, 
One Grid” vision. With round-the-
clock power becoming viable at a 
price that is globally competitive, 
India could become a global energy 
powerhouse, exporting green elec-
trons through HVDC and submarine 
cable networks. This will enable In-
dia’s grid to be connected to not just 
neighbouring regions, but also west-
ward to the Middle East and eastward 
to Southeast Asia, including Thailand, 
Singapore and eventually Japan. He 
envisioned a scenario where renew-
able energy generated in Jaisalmer 
in Rajasthan could someday power 
homes in Japan, illustrating India’s 
potential as an exporter of affordable, 
clean energy. This would need policy 
support and investment in submarine 
cable infrastructure, underscoring the 

need to develop indigenous HVDC 
and manufacturing capabilities, he 
added.

Mr Agarwal noted that despite In-
dia’s strong progress in transmission 
development, project delays remain a 
major concern. He stated that nearly 
90-95 per cent of projects face delays 
of at least a year, with 30-40 per cent 
facing delays of over two years. Al-
though India’s four‑year average com-
pletion period is still among the best 
globally, it must be shortened to three 
years or less to meet future demand.

He observed that RoW issues can-
not be resolved through financial 
compensation or enforcement alone; 
they require systematic stakeholder 
engagement built on trust and com-
munication. He highlighted Resonia’s 
efforts in creating a structured stake-
holder management playbook, which 
has been  developed to engage with 
local communities and address their 
concerns, fostering collaboration and 
smoother execution. He also credited 
the Ministry of Power’s efforts in en-
suring that the compensation being 
paid for RoW has increased almost 
tenfold in the last 10 years, and is now 
truly reflective of the value loss to the 
landowner.

The second major challenge he 
highlighted is the shortage of skilled 
labour and low mechanisation in 
transmission construction. The de-
velopment of 1 km of a 400 kV dou-
ble‑circuit line still takes about 
1,300-1,500 man‑days in India, ver-
sus around 700 man-days in Brazil 
or Thailand and only 150 man-days 
in Europe. To close this gap, Mr Agar-
wal stressed the need for both skill 
development and technology‑driven 
mechanisation to lower labour inten-
sity. To this end, all EPC partners can 
collaborate in building a fully mech-
anised, tech‑enabled transmission 
construction ecosystem in India, tar-
geting the global efficiency standards 
of about 200 man‑days per km. 

Another key measure he highlight-
ed for growth is sweating the transmis-
sion assets and utilising the inherent 
hidden capacity in the transmission 
system. Given India’s rapid renewable 
capacity addition, adopting digital 
solutions can enhance grid flexibility 
and also protect project returns. 

Ending on an optimistic note, he 
reflected on India’s transformation 
from a country once perceived as 
“decades behind” to one now achiev-
ing global leadership in sectors such 
as digital infrastructure. He assert-
ed that India is emerging as a global 
powerhouse in electricity, delivering 
15-20 GW of round‑the‑clock green 
power annually – a scale unmatched 
among democratic nations. He 
stressed that India’s unique capability 
to support upcoming high‑demand 
sectors such as data centres positions 
the country as a potential global hub 
owing to its ability to deliver reliable, 
affordable and renewable power fast-
er than most economies.

Agarwal concluded with a re-
minder that while achieving glob-
al leadership is difficult, sustaining 
that position requires continuous 
innovation, faster project execution, 
adoption of advanced technology 
and progressive policy frameworks. 
Expressing confidence in the indus-
try’s collective capability, he envi-
sioned India at the forefront of global 
electricity systems, with transmis-
sion as the central pillar, enabling 
that future.

“Transmission is the 
backbone for evacuating 
renewable energy from 
resource-rich regions to 

load centres and for this, a 
strong, flexible and future-

ready grid is required.”
V.K. Singh

“Initiatives such as 
One Sun, One World, 

One Grid offer strategic 
opportunities for India 
to become a global 

renewable energy hub.”
Pratik Agarwal
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View From the Top
The session, “View From the Top”, 
featured a panel discussion among 
Manish Agrawal, Chief Executive Of-
ficer, APAR Industries; Venu Nuguri, 
Managing Director and Chief Exec-
utive Officer, Hitachi Energy India; 
Arun Sharma, Chief Executive Offi-
cer, Resonia; and Sandeep Zanzaria, 
Chief Executive Officer and Managing 
Director, GE T&D India Limited. The 
panellists discussed critical issues 
in the transmission sector including 
transmission line bottlenecks, right-
of-way (RoW) constraints, techno-
logical innovation and the need for 
faster project execution timelines. 
They explored how digital transfor-
mation, advanced technologies such 
as monopoles and gas-insulated sub-
stations, and policy reforms can help 
address the massive infrastructure 
gap. They also examined both imme-
diate challenges and emerging trends 
shaping India’s transmission land-
scape. Edited excerpts…

According to Manish Agarwal, 
with accelerating renewable integra-
tion, the Indian transmission sector is 
witnessing both structural challeng-
es and key opportunities. He noted 
that the Ministry of Power’s policies 
and the Make in India initiative have 
enabled a significant expansion of 
domestic manufacturing capabili-
ties, including the ability to supply 
high-voltage technologies of up to 
1,200 kV for both Indian and overseas 
projects. Furthermore, agencies such 
as the Central Electricity Authority 
have been instrumental in mitigating 
supply chain bottlenecks, and assist-
ing manufacturers and developers in 
fast-tracking delayed projects.

Agarwal highlighted that the suc-
cess of renewable energy deployment 
critically depends on overcoming the 
slowdown in transmission line addi-
tions, as the evacuation of renewables 
is critical for the viability of the sector. 
He underscored the need for trans-
mission line reconductoring across 
existing transmission corridors. With 
the country’s large population and 
limited land area, augmenting capac-
ity on already-built lines offers one 
of the fastest and most cost-effec-
tive means of strengthening the grid. 
Thus, going forward, a policy for re-
conductoring will be beneficial for the 
sector. Agarwal added that several ex-
isting corridors have operated for 40-
50 years, and the upgradation of these 
ageing assets must become a priority 
to ensure long-term reliability.

He further pointed out that RoW 
challenges can be minimised with 
the deployment of advanced conduc-
tors on new lines. In addition, utili-
ties should be encouraged to adopt 
technologies such as monopoles, in-
sulated cross-arms and dynamic line 
rating systems, which enable optimal 

asset utilisation and can significantly 
improve operational flexibility.

Another focus area is loss capi-
talisation, which he described as a 
missing link in current procurement 
practices. By systematically measur-
ing and valuing losses, utilities can 
justify the adoption of products with 
higher current‑carrying capacity and 
lower losses within the same physical 
parameters, leading to better pay-
back and reduced emissions. Noting 
that aluminium production generates 
substantial carbon emissions, he said 
that utilities globally are now prior-
itising products incorporating recy-
cled aluminium, and Indian suppli-
ers must align with this shift to meet 
emerging sustainability expectations.

Agarwal also underscored the im-
portance of quality, training and safe-
ty. He emphasised the need for certi-
fied master installers and structured 
training programmes to ensure con-
sistent installation quality and reduce 
risks during execution.

According to Venu Nuguri, the 
transmission segment continues 
to grapple with challenges rooted 
not only in the conventional de-
mand-supply imbalance, but also in 
the way the sector plans and executes 
projects. Historically, the industry has 
oscillated between phases of excess 
supply and low demand. Today, per-
ception has shifted to high demand 
and inadequate supply, yet the core 
issue remains the legacy approach to 
sector planning. Lengthy approval cy-
cles, slow bidding processes and pro-
longed execution windows continue 
to delay projects, creating systemic 
inefficiencies.

The transmission ecosystem is 
characterised by multiple layers of 
project approval. Compressing time-
lines at every stage of transmission 
line construction is essential for the 
sector to function in a more efficient 
and balanced manner. This includes 
improvements by technology provid-
ers and EPC players through greater 
mechanisation, higher productivity 
and stronger skill sets. He also noted 
that there is a clear need for process 
improvements. 

He highlighted that a major op-
portunity lies in the rapid rise of 
data centre demand. He shared that 
data centres, which once operated 
in the 10-40 MW range, now often 
exceed 100 MW and are moving to-
ward gigawatt-scale at single loca-
tions. The load from artificial intel-
ligence (AI) operations is creating 
momentary spikes that significantly 

increase energy requirements, yet 
this surge is not adequately reflect-
ed in current load forecasts and 
planning frameworks. AI data cen-
tres require four to five times more 
transformers than conventional set-
ups and are expanding at a pace that 
the transmission industry is not ful-
ly prepared for. 

He also emphasised the growing 
role of digitalisation across the ener-
gy value chain. With renewable ener-
gy capacity rising rapidly, real-time 
visibility of power flows has become 
essential. Grid management now de-
pends heavily on forecasting tools, 
asset performance management sys-
tems and digital platforms support-
ed by AI. Global and Indian examples 
demonstrate how generation, trans-
mission and distribution data can 
be integrated into centralised energy 
platforms to improve predictability 
and demand management. Digital 
transformation will be a key driv-
er for the transmission sector in the 
coming years.

The next major wave of oppor-
tunities in the transmission sector is 
expected to emerge from the states. 
In addition, clear multi-year planning 
remains essential so that technology 
providers and EPC players can pre-
pare adequately for upcoming re-
quirements. Furthermore, adherence 
to national standardisation frame-
works remains key going forward.

Arun Sharma highlighted that 
the biggest challenge today is the 
pressure of project timelines. Proj-
ects must be completed within the 
period assumed in the financial 
model, as both funding and equity 
commitments are timebound. India’s 
decarbonisation pathway requires 
large-scale deployment of technol-
ogies such as green hydrogen, wind 
and electric mobility. However, sev-
eral of these technologies are still 
maturing. For these to succeed, the 
transmission network must expand 
at the same pace. The demand on 

transmission has risen significantly 
and the way to address it is through 
de-bottlenecking at every stage.

He also highlighted the need to 
adopt new technologies to address 
land-related challenges. He pointed 
out that advanced substation tech-
nologies, such as gas-insulated sub-
stations, can significantly reduce 
space requirements and expedite im-
plementation. He added that stream-
lining regulatory processes – simi-
lar to those used in the renewable 
energy sector, including automatic 
land-use conversion – could also 
help accelerate progress in transmis-
sion infrastructure deployment. He 
also pointed to the rising relevance 
of monopole structures, noting that 
supportive policy decisions are ex-
pected to drive wider adoption. 
Monopoles, in his view, will play a 
significant role in overcoming right-
of-way challenges in the long term.

According to Sharma, the biggest 
opportunity in the transmission sec-
tor lies in significantly accelerating 
project execution. Given the exten-
sive network additions required in the 
coming years, there is a pressing need 
to reduce man-hours and man-days 
at the site level. This makes the adop-
tion of new technologies essential, as 
conventional construction methods 
will not be sufficient to support the 
country’s target of achieving 500 GW 
of non-fossil capacity by 2030. 

Sharma emphasised the impor-
tance of strengthening state-lev-
el transmission networks through 
greater private sector participation. 
States such as Gujarat and Ma-
harashtra are already leading this 
shift, with tariff-based competitive 
bidding and PPP models becoming 
more prevalent. While the central 765 
kV schemes are functioning well, he 
noted that investment at lower volt-
age levels remains insufficient, and 
these projects cannot be supported 
by government funding alone. In-
creased private equity participation 
will therefore be critical. A PPP-led 
approach to asset creation, he said, 
is the most practical way forward, 
building on the success seen in inter-
state transmission development.

Sandeep Zanzaria observed that a 
more balanced risk-reward structure, 
along with equity-based engagement 
models, will make states far more at-
tractive to serious players and enable 
smoother execution of upcoming 
transmission expansion programmes.

According to him, even though 
manufacturers are rapidly scaling 
up capacity and aligning with long-
term sectoral requirements, ineffi-
ciencies continue to arise as many 
developers are securing equipment 
before acquiring land. This results 
in manufacturers’ capacities being 
blocked by projects that are not yet 
land-ready, preventing the diversion 
of transformers and other equip-
ment to regions where demand is 

“Augmenting capacity on 
already-built lines offers 
one of the fastest and 

most cost-effective means 
of strengthening the grid. 

Thus, going forward, a 
policy for reconductoring 
will be beneficial for the 

sector.”
Manish Agarwal

“Compressing timelines 
at every stage of 
transmission line 

construction is essential 
for the sector to function 
in a more efficient and 

balanced manner.” 
Venu Nuguri

“Projects must be 
completed within the 

period assumed in the 
financial model, as both 

funding and equity 
commitments are  

time-bound.”
Arun Sharma
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more urgent. He noted that the re-
luctance of developers to invest 
before ensuring land readiness, 
combined with their unwillingness 
to release booked capacity, creates 
systemic constraints despite the in-
dustry’s growing capability.

Zanzaria highlighted several op-
portunities, particularly as the grid 
expands rapidly and becomes more 
complex. He observed that reliabili-
ty and availability have now become 
the defining priorities for developers. 
Substation project sizes are increas-
ing significantly, raising the stakes 
of downtime. In this context, he 
emphasised that asset performance 
management (APM) is poised to be-
come one of the biggest opportuni-
ties in the sector. APM, he noted, can 
predict failures, optimise mainte-
nance schedules and improve long-
term financial outcomes, especially 
for assets that operate over 35-year 
horizons.

Looking ahead, he said that the 
demand environment is set for a dra-
matic shift. Major technology com-
panies are committing significant in-
vestments for deployment within the 
next three to four years. These will 
create substantial new load pockets 
driven by data centres and digital in-
frastructure. He stressed that trans-
mission planning must begin imme-
diately in coordination with these 
consumers; otherwise, the sector 
risks being unprepared for meeting 
their power requirements. Moreover, 
while HVDC adoption continues to 
rise, a far more critical requirement 
in the coming years will be reactive 
power compensation. With renew-
able penetration increasing sharply, 

“With renewable 
penetration increasing 

sharply, stable and 
reliable grid operation 
will depend heavily on 

robust static and dynamic 
compensation systems, 

grid-forming inverters, and 
storage-linked solutions.”

Sandeep Zanzaria

stable and reliable grid operation 
will depend heavily on robust static 
and dynamic compensation systems, 
grid-forming inverters, and stor-
age-linked solutions. Citing global 
events such as grid disturbances in 
Spain and Bangkok, he emphasised 
that these technologies are no longer 
optional – they are essential for fu-
ture grid stability. 

Zanzaria urged state utilities to re-
visit the commercial terms embedded 
in their procurement frameworks. 
Current conditions often allocate 
a disproportionate share of risk to 
vendors, discouraging participation 
from large domestic and multina-
tional companies. A more balanced 
risk-reward structure, along with eq-
uity-based engagement models, will 
make states far more attractive to seri-
ous players and enable smoother exe-
cution of upcoming transmission ex-
pansion programmes. Without such 
reforms, vendor engagement will re-
main challenging despite strong sec-
toral demand.
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EPC Perspective
The EPC Perspective session fea-
tured a panel discussion among Ra-
jeev Dalela, President (Domestic and 
SAARC), Kalpataru Projects Inter-
national; Venkat Muvvala, President 
and Chief Business Officer – Infra 
and EPX Business, Jakson Group; 
Akhilesh Pathak, Executive Director, 
PMD, POWERGRID; Manish Shri-
vastav, Business Head, T&D Projects, 
APAR Industries; and Prashant Sinha, 
Chief Operating Officer, Resonia. The 
session focused on key industry chal-
lenges, the strategies and road maps 
to address these challenges, and the 
need for digital interventions and 
project execution oversight.

Rajeev Dalela highlighted that 
a series of tenders being floated si-
multaneously is creating capacity 
constraints in terms of manpower 
and manufacturing, particularly for 
transformers and switchgear. While 
efforts have been made to train and 
develop new manpower, and some 
success has been achieved, the pro-
cess is still ongoing as such skill sets 
cannot be developed overnight and 
remain geographically concentrated 
in a few states.

He added that most projects 
come with constrained timelines of 
21–23 months, which also include 
the monsoon season. In regions such 
as Gujarat, where monsoon extends 
from mid-June to October, project 
locations become inaccessible, effec-
tively reducing the working period to 
about 12 months. Within this limited 
window, EPC players are expected to 
complete 120-130 km of transmis-
sion lines, making the challenge even 
more severe. While capacities have 
improved, Dalela noted that the in-
dustry is still not fully equipped.

He pointed out that major cus-
tomers such as POWERGRID and Re-
New have acknowledged these issues. 
POWERGRID has addressed cash flow 
constraints by removing the require-
ment for bank guarantees in favour of 
insurance bonds. It has also incorporat-
ed mechanisation requirements in its 
contracts, mandating the use of cranes. 
Meanwhile, ReNew has encouraged the 
adoption of new technologies. 

Dalela highlighted that the adop-
tion of new technologies is gaining 
momentum, but India’s diverse ge-
ography requires tailor-made solu-
tions, with projects in different states 
demanding different approaches. A 
major challenge lies in the adapta-
tion of labour to mechanisation. With 
continued efforts by EPC players, the 
workforce is gradually adapting. Dale-
la observed that many new developers 
entering from unrelated sectors may 
not fully understand ground realities, 
but this should not stop the industry 
from pursuing mechanisation, which 
he described as the only solution giv-
en the sector currently operates with 
just 30-40 per cent of the required 
skilled manpower.

Right‑of‑way (RoW) is a major 
challenge, imposing significant costs 
on EPC players with limited com-

pensation mechanisms. India’s fed-
eral structure results in varying rules 
across states, making transmission 
line construction comparatively easi-
er in some states and extremely diffi-
cult in others. Dalela added that states 
must actively facilitate execution, but 
this is not happening consistently. On 
a positive note, he stated that there 
have been notable improvements 
over the past four to five years on the 
digital front, particularly with the in-
troduction of faceless billing. 

According to Venkat Muvvala, a key 
challenge for EPC players is cash flow. 
For EPC contracts, maintaining liquid-
ity is essential. Earlier, advance pay-
ments used to attract interest charges, 
but this has now been rationalised, 
ensuring smoother capital flow. Ac-
cording to him, national utilities are 
increasingly receptive to understand-
ing the specific pain points EPC con-
tractors face and are willing to design 
measures that address them.

Another challenge is the project 
delivery for 400 kV substations due to 
certain requirements on part of de-
velopers. In this regard, POWERGRID 
has taken the lead and implemented a 
workable solution that prevents the sit-
uation from extending to a 36-month 
delivery cycle from OEMs. The issue 
has been resolved for 400 kV projects 
and a similar solution is expected for 
765 kV systems in the near future.

Muvvala emphasised that the 
adoption of new technologies and 
digital tools will be central to achiev-
ing the speed required for future 
transmission build-out. Integrated 
programme management with digital 
visualisation will enable better coor-
dination and faster decision-making. 

He also noted that RoW difficul-
ties continue to slow project execu-
tion, and the most effective mitiga-
tion measure would be for the nodal 
agency to take responsibility for land 
acquisition. If land is secured sever-
al years in advance, developers can 
begin work without delays, creating 
substantial efficiency gains across the 
transmission ecosystem.

He also stated that competitively 
bid projects typically reward experi-
ence; however, there is a need to find 

the right balance between financial 
strength, technical capability and 
project management capability as 
well. India needs to construct nearly 
25,000 km of new transmission lines 
annually - two to three times the pace 
achieved in recent years. He argued 
that state transmission companies 
must adopt frameworks similar to 
POWERGRID and NTPC, with an em-
phasis on predictable payments to 
ensure contractor cash flow. 

Over the past 18 months, material 
costs have risen sharply, and incor-
porating price variation clauses into 
state-level contracts is essential to 
prevent undue exposure for EPC play-
ers. Muvvala also pointed to supply 
chain challenges. According to him, 
the solar sector scaled rapidly be-
cause capacity addition was planned 
and incentivised in a coordinated 
manner through the PLI scheme. In 
his view, the PLI framework should be 
leveraged more for the transmission 
sector to accelerate equipment avail-
ability and reduce lead times.

Akhilesh Pathak noted that one of 
the key challenges for the segment is 
the increase in the quantum of renew-
able energy projects, which the trans-
mission sector is working to integrate. 
The rapid increase in renewable en-
ergy capacity over the past four to 
five years has created compressed 
project timelines for transmission 
infrastructure. Unlike thermal or hy-
dro projects that have gestation pe-
riods of 5-12 years, renewable energy 
projects are commissioned within 
9-15 months, demanding that trans-
mission systems be completed at the 
same pace. 

This has also created competing 
workforce pressure, as developers 
are under intense pressure to com-
mission transmission projects in re-
cord time to match renewable energy 
generation schedules. The renewable 
energy sector is absorbing much of 
the equipment, supply chains and 
skilled labour that has traditionally 
supported transmission infrastruc-
ture, as suppliers prefer quick-turn-
around of renewable energy con-
tracts. Skilled manpower availability 
has dropped to 30-40 per cent of the 
required level.

Another key challenge is the es-
calation in RoW constraints. The si-
multaneous development of multiple 

infrastructure projects has increased 
RoW issues. Pathak also highlighted 
that affected communities, now more 
aware of their rights, often cause proj-
ects to be delayed in pursuit of higher 
compensation. 

India’s renewable expansion is 
commendable; however, the trans-
mission ecosystem must rapidly adapt 
through better supply planning, man-
power development and synchronised 
project scheduling to sustain the pace 
of the energy transition. 

Pathak also outlined the signifi-
cant digital transformation and op-
erational initiatives undertaken by 
POWERGRID to improve efficiency, 
transparency and speed in project ex-
ecution. POWERGRID has now incor-
porated mechanisation requirements 
directly into tender documents, mak-
ing it mandatory for vendors to adopt 
modern construction technologies 
for the projects.

Another initiative is the establish-
ment of the centralised and regional 
project monitoring control centre sys-
tem at POWERGRID’s headquarters. 
This platform provides 24‑hour live 
camera feeds from substations and 
transmission lines, allowing real‑time 
supervision of site activities, safety 
compliance and execution progress. 
It allows the senior management, in-
cluding directors and regional heads, 
to directly access this live feed for 
oversight.

He further described the PG Nir-
man app, a digital tool for live prog-
ress tracking and quality assurance 
documentation across all projects. 
It enables contractors to upload dai-
ly updates, generate quality forms 
online and reduce manual paper-
work. Complementing this are POW-
ERGRID’s internal dashboards, also 
accessible by the Ministry of Power, 
which display milestones, critical is-
sues and overall project performance.

He also emphasised the move to-
ward faceless digital payments, posi-
tioning POWERGRID among the first 
PSUs to fully automate vendor billing 
and payment processing. This has en-
abled the contractors to upload bills 
digitally, track their progress in real 
time and receive payments quickly 
without human intervention, a sys-
tem that, he noted, has significantly 
improved transparency and turn-
around time.

He urged EPC partners to scale 
up capacity, especially in equipment 
manufacturing, to meet rising nation-
al demand. By 2032, investments of 
over Rs 9 trillion are expected in trans-
mission infrastructure. Further, sev-
eral HVDC projects, targeting around 
80 GW of future hydro capacity, have 
been proposed in the Northeast, and 
therefore preparedness and proactive 
scaling is important.

Finally, he called for stronger ad-
herence to safety norms at project 
construction sites and stressed the 
requirement of improved project 
management capabilities. He under-

“RoW is a major challenge 
that imposes significant 
costs on EPC players, 

with limited compensation 
mechanisms.”

Rajeev Dalela

“By 2032, investments 
of over Rs 9 trillion are 

expected in transmission 
infrastructure.”

Akhilesh Pathak

“A project succeeds only 
when developers and 

EPC contractors work as 
one team, understand 

each other’s constraints 
and share ownership.”

Prashant Sinha

“There is a need to find 
the right balance between 

financial strength, 
technical capability and 

project management 
capability.”

Venkat Muvvala
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lined that project managers today 
must act not only as engineers but 
also as “human managers”, capable 
of navigating RoW challenges and 
addressing local community con-
cerns effectively.

Prashant Sinha observed that 
while the sector regularly acknowl-
edges issues such as manpower 
shortages, RoW constraints and the 
steep rise in project volumes, several 
fundamental gaps continue to remain 
outside the mainstream discussion. 

One of these is the scale of work, 
which has multiplied nearly tenfold 
in both transmission and renewable 
energy compared to the pre-Covid-19 
period. To meet this unprecedented 
growth, the sector needs strong pro-
gramme management. This must be 
paired with a decisive push towards 
mechanisation, as manpower-based 
solutions can produce only incre-
mental gains, while the industry now 
needs exponential improvements.

He also shared that Resonia 
has been working closely with for-
ward-looking EPC partners to ac-
celerate the adoption of global best 
practices. Mechanisation has been 
introduced not only in tower erection 
activities but also in stringing. The 
broader strategy, he said, is to collab-
orate only with EPC contractors who 
share a long-term vision of productiv-
ity enhancement.

He highlighted that quick entry 
and quick exit at sites are essential to 
minimising RoW complexities, which 
intensify as execution slows. He ac-
knowledged the role of POWERGRID 
as a key enabler, noting that the or-
ganisation is partnering with several 
EPC players on scaling-up initiatives. 

Sinha also pointed to the excep-
tionally low penetration of cranes 
in India, estimated at barely 10 per 
cent, due to terrain challenges and 
resistance among traditional work 
groups. To overcome this, Resonia 
is incentivising behavioural change 
and driving a shift towards crane-
based erection, guided by the simple 
economic principle that people re-
spond to incentives. Resonia is also 
experimenting with helical and pre-
cast solutions in partnership with an 
international technology provider. 
The target is to reduce foundation 
timelines from the current 15 days to 
just one day, which could transform 
project schedules.

He highlighted that EPC compa-
nies often focus excessively on mar-
gins instead of asset turnover. Deci-
sions delayed in pursuit of theoretical 
margins eventually erode profitabil-
ity. Timely decision-making and fast 
execution, he said, are far more valu-
able, enabling companies to com-
plete projects sooner and redeploy 
resources efficiently.

He concluded that project success 
depends on developers and EPC con-
tractors functioning as a single team. 
Both sides must understand each oth-
er’s constraints and work with shared 
ownership, as only strong execution 
and collaborative intent ultimately 
shape outcomes.

Manish Shrivastava noted that the 
transmission sector is facing growing 
difficulties in developing greenfield 
projects. Land constraints, environ-
mental approvals and RoW hurdles 
have made new corridors harder to 
build, pushing utilities to look for 
ways to maximise existing infrastruc-

ture. This shift has strengthened the 
case for reconductoring, which en-
ables higher power transfer capacity. 

As a result, advanced conductors 
such as aluminium conductor com-
posite core are becoming central to 
utilities’ plans. What was once seen as 
a constraint for the broader industry 
has therefore become a growth driver 
for companies focused on brownfield 
capacity enhancement.

Shrivastava underlined that the 
sector still faces structural challeng-
es that affect execution. Insufficient 
planning in the early stages of proj-
ects often leads to avoidable bottle-
necks during implementation. At the 
same time, the availability of skilled 
manpower remains a persistent issue. 
With reconductoring set to grow fur-
ther, the demand for specialised skills 
will only increase. APAR is working to 
expand and upgrade its workforce ca-
pabilities to address this need.

He adds that the success of such 
projects depends on two critical 
phases: pre-bid assessment and ex-
ecution. In the pre-bid stage, accu-
rate understanding of tower strength, 
terrain and site conditions is crucial. 
APAR uses tools such as light detec-
tion and ranging surveys and drone-
based mapping to enable more pre-
cise planning. During execution, the 
priority is completing projects on or 
ahead of schedule, which is a com-
mon challenge in transmission works 
due to terrain conditions, access is-
sues and coordination requirements.

To support timely delivery, the 
company has developed a “master in-
staller” model to build a highly trained 
pool of specialists who can manage 
complex installation tasks efficiently. 

“Land constraints, 
environmental approvals 
and right-of-way hurdles 

have made new corridors 
harder to build, pushing 
utilities to look for ways 

to maximise existing 
infrastructure.”
Manish Shrivastava

APAR has also adopted innovations 
that streamline field operations, help-
ing reduce delays and improve overall 
project reliability. 

Looking ahead, Shrivastava said 
that the company is evaluating tech-
nologies that can help utilities man-
age rising demand without expanding 
transmission footprints. He empha-
sised that utilities and policymakers 
should increasingly consider recon-
ductoring as the first option before 
approving new lines. 

He added that timely execu-
tion will remain the central chal-
lenge for EPC players. Utilities can 
also enable smoother execution by 
revisiting payment structures, par-
ticularly retention percentages and 
milestone-linked holdbacks. Faster 
and more flexible payment mecha-
nisms, he noted, would ease cash-
flow pressures and support better 
project outcomes. Across all stages, 
Shrivastava reiterated the importance 
of safety, quality and forward-looking 
practices to ensure the sector is pre-
pared for future requirements. n
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Interview with Ghanshyam Prasad

What is your assessment of the cur-
rent state of the power sector? How 
has the sector performed in the past 
one year or so?
The power sector has performed ex-
ceptionally well, particularly in the 
past year. We successfully met the 
highest-ever peak demand of 250 
GW without any load shedding. A key 
achievement was our ability to shift 
demand during solar hours, which 
is crucial for supporting the ener-
gy transition as more solar capacity 
is integrated into the grid. Over the 
past decade, solar capacity has ex-
panded from a negligible base to 123 
GW, while wind capacity has reached 
around 53 GW.

Today, our total installed renew-
able capacity stands at about 195 GW 
and installed non-fossil fuel generat-
ing capacity stands at about 251 GW, 
that is, more than 50 per cent com-
ing from non-fossil sources. This has 
enabled us to achieve our NDC (na-
tionally determined contributions) 
commitment of 50 per cent non-fos-
sil capacity nearly five years ahead of 
schedule. Notably, the earlier 40 per 
cent target was also achieved nine 
years in advance.

In 2024-25 alone, we added a re-
cord generation capacity addition of 
34 GW.  This year, as of August 2025, 
27.7 GW has already been commis-
sioned, and we are likely to cross 40 
GW in a single year – setting a new re-
cord. These achievements have been 
supported by dynamic resource ad-
equacy planning for generation, car-
ried out in consultation with distribu-
tion utilities and the states. The plan 
is revised annually for a rolling 10-
year horizon. The latest plan extends 
up to 2034-35, and work is under way 
for 2035-36, expected to be complet-
ed by November 2025.

We have accelerated the pace of 
adding renewable energy resourc-
es and are now considering revising 
our commitments upwards. Another 
important focus area is waste-to-en-
ergy (WtE). The current installed ca-
pacity in this segment is quite small 
– around 854 MW across the country 
– but there is significant potential, 
particularly in large cities. A joint 
programme of the Ministry of Power 
(MoP) and the Ministry of Housing 
and Urban Affairs is aimed at scaling 
up WtE plants, helping manage ur-
ban waste and saving land for dump-
ing of waste. 

What are the biggest challenges and 
opportunities in the sector?
The biggest challenge facing the sec-
tor is the variability of renewables. To 
address this, we are accelerating hy-
dropower development, with a strong 
focus on PSPs. Policy reforms over the 
past four years have helped unlock 
this potential in a big way.

Until 2024-25, pumped storage ca-
pacity was nearly stagnant at 4.7 GW, 
with little progress over the past de-
cade. This scenario is now changing. 

In the current year, 2025-26, we will 
be commissioning 2.68 GW, followed 
by 2.92 GW in 2026-27. During 2028-
29, annual additions are expected to 
be around 6.35 GW and from 2029-30, 
they will be 13 GW or more, taking the 
total PSP capacity to 57 GW or more 
by 2032.

In the past, hydropower devel-
opment was largely concentrated 
in the Himalayan states, includ-
ing Arunachal Pradesh, Himachal 
Pradesh, Uttarakhand, and Jammu & 
Kashmir. Geological complexities and 
infrastructure bottlenecks in these 
regions often caused significant de-
lays. We broke this dependency by 
encouraging closed-loop, off-stream 
PSPs, which face fewer environmen-
tal challenges and have faster project 
timelines of three to four years. 

We persuaded the Ministry of 
Environment, Forest and Climate 
Change to delink closed-loop PSPs 
from the conventional hydro clear-
ance process, recognising them as 
“water batteries” and renewable 
sources.  Further, PSPs have now 
been classified into three categories 
– closed-loop off-stream, open-loop 
and conventional – with priority ac-
corded to closed-loop off-stream 
projects to accelerate development.

Several other measures have 
also been introduced to accelerate 
pumped storage development. These 
include financial support of up to Rs 
10 million per MW for enabling infra-
structure; streamlining the apprais-
al process through the “Jalvi Store” 
portal; simplifying detailed project 
report requirements; granting early 
excavation permissions to speed up 
project timelines; and making con-
currence optional for closed-loop 
PSPs. These reforms have encour-
aged private sector participation and 
shifted the development of PSPs to 
mainly the peninsular region, where 
the geology and infrastructure are 
more favourable.

India has also performed remark-
ably well in transmission develop-
ment compared to other countries. 
On average, we are able to commis-
sion transmission lines within 24-36 
months, ensuring timely connectiv-
ity. While occasional delays occur 
in one or two projects due to right-
of-way (RoW) issues, the sector has 
largely delivered consistently on this 
front. This has helped in the faster 

development of renewable energy 
projects. 

However, new challenges are 
emerging. In states like Rajasthan 
and Gujarat, renewable capacity 
now requires high-voltage direct 
current (HVDC) transmission lines. 
These projects are far more complex 
and typically take at least five years 
to complete, creating bottlenecks in 
the evacuation of renewable energy 
resources.

To address this, we have started 
optimising intra-state transmission 
networks. In Rajasthan, for instance, 
our analysis has shown that up to 32 
GW of renewable power can be ac-
commodated through shorter trans-
mission lines, reducing dependence 
on long HVDC corridors. A similar 
exercise is under way in Gujarat and 
other states.

Another challenge comes from 
the growing demand for renewable 
power from emerging industries 
such as green hydrogen and data 
centres. Meeting this demand re-
quires very long transmission lines 
to deliver renewable power to in-
dustrial hubs. This is undoubtedly 
a complex task, but we are actively 
engaging with stakeholders to find 
practical solutions. Encouragingly, 
most discussions so far have led to 
constructive outcomes, helping en-
sure that India’s transmission expan-
sion keeps pace with the green ener-
gy transition.

What is the expected growth in the 
transmission network, and what will be 
the investment requirement?
Earlier, we had estimated an invest-
ment requirement of roughly Rs 9 
trillion in the transmission segment 
alone. Since then, we have begun 
conducting resource adequacy stud-
ies for transmission. This exercise, 
which we are now undertaking with 
all the states, will help assess the in-
tra-state requirements as well. We 
expect the overall investment require-
ment to remain in the same range, or 
slightly higher.

A positive development at the state 
level is the shift towards tariff-based 
competitive bidding (TBCB). This al-
lows private players to participate and 
invest in transmission projects, en-
suring faster roll-out even when state 
utilities face financial constraints. 
This is similar to the success achieved 
earlier in the interstate transmission 
system (ISTS). 

Another important intervention 
is the push for technological solu-
tions to address RoW challenges. We 
are encouraging the use of mono-
poles and other innovative struc-
tures to minimise the RoW footprint. 
In addition, new guidelines have 
been introduced, enabling com-
pensation at market rates for land-
owners. Looking ahead, we are also 
planning to upgrade system voltage 
levels from the current 765 kV HVAC 
to 1,200 kV HVAC. 

What are your thoughts on the India 
Energy Stack and the ongoing digital 
transformation in the power sector?
The India Energy Stack is certainly a 
positive step forward. While sectoral 
databases already exist, integrating 
them onto a common platform could 
create significant value. That said, the 
usefulness of such integration will de-
pend on how it is structured. Power 
plants, for instance, generate an enor-
mous amount of operational data, 
but not all of it is required for mana-
gerial decision-making. At the senior 
level, what matters are key datasets 
that provide actionable insights. If the 
stacking framework focuses on com-
piling only these critical data points, 
it can become a powerful tool to sup-
port better, faster decisions. This will 
require substantial expenditure. A 
cost-benefit analysis should also be 
done to prepare an optimal plan so 
that it does not raise the cost of power 
to consumers.     

What are the CEA’s long-term priorities?
In the long term, the CEA’s priori-
ties are aligned with Viksit Bharat 
by 2047 and India’s net-zero target 
for 2070. For 2047, the CEA has pre-
pared detailed projections that now 
serve as benchmarks for the MoP 
and the Viksit Bharat task force. For 
the 2070 net-zero scenario, the CEA 
conducted the first comprehen-
sive study for the power sector and 
shared it with NITI Aayog, where it 
is being integrated into the broader 
energy roadmap.

In the transmission segment, In-
dia has built an extensive network 
of 497,372 circuit km with 1,375,418 
MVA of transformation capacity and 
120 GW of interregional links as of 
August 2025. This has enabled the 
vision of one nation, one grid, one 
frequency and even one price, with 
congestion levels down to just 0.02 
per cent, a performance far ahead of 
many advanced countries. So, practi-
cally, we have only one bidding zone 
in the country.

A key shift has been poten-
tial-based transmission planning. 
With solar and wind coming online in 
just 12-18 months, we now plan and 
build transmission systems proac-
tively in high-potential zones, ensur-
ing generation and evacuation stay 
aligned.

The grid itself has become far 
more sophisticated, integrating STAT-
COMs, synchronous condensers and 
harmonic filters to enhance quality 
and stability.

Finally, cross-border interconnec-
tions are gaining traction. Intercon-
nections with neighbouring countries 
– Nepal, Bhutan, Bangladesh, Myan-
mar and Sri Lanka – are expanding, 
further strengthening regional energy 
cooperation. We may interconnect 
the South Asia grid with the Southeast 
Asia grid. This will be aligned with our 
vision of One Sun, One World, One 
Grid (OSOWOG). n

“India has performed remarkably well in the renewable energy sector”
In a recent interview with Power Line, Ghanshyam Prasad, Chairperson, Central Electricity Authority (CEA), shared his views on the performance of the power sector over the 
past year and the progress towards the country’s clean energy goals. He also discussed the challenges in renewable energy integration, the growing focus on hydro pumped 
storage projects (PSPs) and advances in transmission planning. Edited excerpts…
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Interview with Anil Sardana

What are the bright spots in the Indian 
power sector?
India’s power sector has demonstrat-
ed significant progress and has come 
a long way in the past decade, driven 
by strong policy support, large invest-
ments and solid execution. Scale has 
clearly been the north star. Installed 
capacity is now close to 500 GW, with 
about half of it, about 242 GW, coming 
from non-fossil sources. Renewables 
remain the biggest success story. So-
lar capacity has crossed 120 GW and 
wind is above 50 GW, with nearly 30 
GW of green capacity added in the last 
financial year alone. 

The next bright spot is planning 
and intent of execution. Despite peak 
demand touching 250 GW, the coun-
try maintained zero demand deficit 
thanks to robust planning and ade-
quate fuel availability. Transmission 
expansion has clear visibility through 
the National Electricity Plan, with 
about Rs 9.15 lakh crore of investment 
planned to integrate renewables and 
deliver power to new demand hubs.

The country has also doubled 
down on integrating technologi-
cal innovations like smart grids and 
high-voltage direct current (HVDC) 
transmission links, which improve 
grid stability and reduce transmission 
losses. Progress on smart metering 
has picked up, with implementation 
under way in all major cities, im-
proving billing and collections. Gov-
ernment initiatives such as the Re-
vamped Distribution Sector Scheme 
(RDSS) and the PM Surya Ghar: Muft 
Bijli Yojana have enhanced both ac-
cess and affordability.

Third, the market is maturing. 
We see a deepening of renewable en-
ergy tenders with innovative struc-
turing to suit discom needs. Battery 
and pumped storage systems have 
been mainstreamed, along with the 
introduction of a live carbon market 
framework.

In a nutshell, the power sector 
is firmly on track to deliver reliable, 
affordable and cleaner energy for In-
dia’s economic development.

What are the challenges and concerns?
While the sector’s progress is impres-
sive, challenges persist. Despite gains 
under the RDSS, the financial health 
of several utilities remains a concern. 
Sector-wide aggregate technical and 
commercial (AT&C) losses are still in 
the mid-teens, and delayed cost re-
covery continues to constrain new 
investment and weaken the credit 
profile for long-term financing. This 
financial instability hampers the 
signing of new power purchase agree-
ments (PPAs), stalling renewable en-
ergy projects despite ambitious na-
tional targets.

Simultaneously, grid integration is 
becoming more difficult in the short 
to medium term, as the growth in 
renewables outpaces the addition 
of storage, flexible generation and 
transmission capacity. Thermal pow-

er generation, primarily from coal, 
remains the backbone of electricity 
supply. Coal currently plays a dual 
role of serving the critical base load 
and meeting evening peaks; however, 
flexible operations with indigenous 
coal remains a constraint.

Despite advances in round-the-
clock tenders, renewables combined 
with storage are still not the most reli-
able or affordable solution.

On the supply chain side, depen-
dence on imports for critical minerals 
such as lithium and rare earths could 
impact future manufacturing of clean 
technologies.

Finally, land availability, permit-
ting delays and fragmented regulatory 
frameworks in certain states continue 
to create implementation challenges. 
Addressing these through steady re-
forms, domestic capability building, 
disciplined resource adequacy and 
faster decision-making in states can 
pave the way forward.

What are the steps that are needed to 
address these challenges?
Overcoming the sector’s constraints 
requires a multi-pronged and col-
laborative approach. Financial disci-
pline at the distribution level must be 
deepened. Smart metering roll-outs, 
performance-linked support and 
competition through parallel licences 
can improve collections, reduce loss-
es and give consumers a choice.

The priority should be to hard-
wire resource adequacy, ensuring 
every discom contracts firm, flexible 
capacity on time. The framework has 
been notified and preliminary stud-
ies are nearly complete; it now needs 
rigorous enforcement in the states. 
This will also require rapid scaling-up 
of energy storage – both battery and 
pumped hydro – to at least 74 GW by 
2032, as per the National Electricity 
Plan. The battery viability gap fund-
ing programme and Solar Energy Cor-
poration of India’s (SECI) storage ten-
ders should lead to timely awards, low 
tariffs and bankable contracts, while 
pumped storage needs continued 
fast-track concurrences and stream-
lined clearances.

Second, modernise the grid and 
markets.  The National Electricity Plan 
provides the transmission blueprint. 
Implementation must stay ahead of 
renewables build, with aggressive ef-
forts to develop planned corridors 

and HVDC links for renewable hubs 
such as Khavda in Gujarat and in Ra-
jasthan. This should include ancillary 
services and time-of-day pricing.

In the near and medium terms, 
the thermal fleet should be upgrad-
ed to improve cycling. On the sup-
ply side, backward integration into 
the value chain of modules, batteries 
and transmission equipment through 
production-linked incentives should 
continue expanding to reduce import 
reliance.

What key trends, in your opinion, can 
we expect in the future?
India’s power sector is poised for 
transformative growth, driven by 
rapid renewable energy expansion 
targeting 500 GW by 2030. This will 
entail increased investments in pow-
er transmission, with over Rs 9 lakh 
crore planned by 2032 to connect 
large renewable energy hubs and 
move power across states and even 
across countries.

The next decade is expected to be 
the decade of storage, with batteries 
and pumped storage systems scaling 
up sharply to manage grid balancing 
and long-duration supply, enabling 
renewables to deliver round-the-
clock power more economically each 
year. There will also be a stronger case 
for the adoption of green hydrogen 
to unlock industrial decarbonisation, 
with recent bids in India painting a 
very optimistic narrative globally.

Smart grid technologies including 
smart metering, artificial intelligence 
(AI)-based grid management, inter-
net of things-enabled infrastructure 
and decentralised energy solutions 
such as rooftop solar (PM Surya Ghar: 
Muft Bijli Yojana) will drive efficiency, 
resilience, better forecasting as well as 
improved access to power.

Demand will also shift shape. Data 
centres and AI workloads will add 
steady, high-quality load, while addi-
tional loads like cooling and transport 
electrification will contribute to peak 
demand. This will require the addi-
tion of high-quality, affordable and 
reliable generation technologies such 
as nuclear.

Together, these trends will rede-
fine the power landscape and open 
new business models, ushering the 
way for a smarter, flexible and diver-
sified power system. 

What are the big opportunities that are 
likely to present themselves over the 
medium and long terms?
India’s power sector presents sig-
nificant medium- and long-term 
opportunities, driven by rising de-
mand, clean energy transition and 
infrastructure modernisation. Over 
the next decade, the sector is expect-
ed to attract Rs 40 trillion (over $460 
billion) in investments, with the ma-
jor growth areas including renewable 
energy, transmission, energy storage 
and green hydrogen.

The push for 500 GW of renew-

able capacity by 2030, combined with 
a plan to invest Rs 9.15 lakh crore in 
transmission infrastructure by 2032, 
will strengthen the availability of af-
fordable power to the remotest cor-
ners of the country and beyond.

Battery and pumped storage proj-
ects, with government-backed viabil-
ity gap funding, will also emerge as 
major growth avenues. Further, the 
deepening of the electricity markets 
along with ancillary and carbon mar-
kets, will entail additional revenue 
streams and new frameworks for fi-
nancing of these projects.

Emerging demand drivers such as 
electric vehicles and data centres are 
expected to contribute significantly to 
power demand growth by 2035, creat-
ing new load profiles and investment 
avenues. Additionally, the rise of open 
access and power/energy trading 
platforms will enhance competition 
and efficiency in the sector.

With the country’s energy con-
sumption growing at a compound an-
nual growth rate of 6-7 per cent, and 
peak demand projected to reach 458 
GW by 2032, the sector offers robust 
opportunities for utilities, investors 
and technology providers alike. 

What, in your view, is the most promis-
ing technology of the future?
Several emerging technologies will 
serve as key building blocks for India’s 
energy system over the next decade. 
First, storage. Battery energy storage 
systems (BESS) and pumped storage 
projects (PSPs) are essential for man-
aging the intermittency of renew-
ables, especially as India targets 500 
GW of renewable capacity by 2030. 
With peak demand already crossing 
250 GW, these technologies will sup-
port load balancing, peak shaving 
and grid stability. Policy support and 
a strong project pipeline are already 
in place.

While coal will continue to play 
the primary role in meeting India’s 
baseload needs, nuclear is set to play 
a growing support role. With the gov-
ernment targeting 100 GW of nuclear 
capacity by 2047 and opening the sec-
tor to private participation, nuclear 
offers affordable, clean, and firm pow-
er. India currently has around 8 GW of 
nuclear power capacity, with plans to 
expand to 22 GW by 2035 and eventu-
ally 100 GW by 2047, providing a sta-
ble, low-carbon alternative to coal.

Green hydrogen will be critical 
for hard-to-abate sectors, enabled by 
low-cost renewables and domestic 
manufacturing. It offers a long-term 
decarbonisation pathway for indus-
try and heavy transport, with India 
aiming to produce 5 million metric 
tonnes annually by 2030 under the 
National Green Hydrogen Mission.

Smart grids will tie these elements 
together, using metering, automation 
and market mechanisms to maintain 
reliability at the lowest cost. These are 
pragmatic, scalable levers for India’s 
energy transition and growth story. n

“The sector is firmly on track to deliver reliable, affordable and cleaner energy”
In a recent interview with Power Line, Anil Sardana, Managing Director, Adani Energy Solutions Limited and Adani Power Limited, shared his views on the current state of 
the Indian power sector. He spoke about the key strengths of the sector as well as the challenges and measures needed to address them. He also discussed the emerging 
opportunities and future outlook for the sector, and the Adani Group’s priorities and initiatives in this space. Edited excerpts…
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Interview with Rohit Gupta

Could you briefly highlight Litmus In-
dustries’ key offerings and solutions?
Litmus Industries Limited has been 
serving Nepal’s electrical infrastruc-
ture sector for nearly five decades 
with a strong commitment to quali-
ty, reliability and innovation. As the 
country’s largest manufacturer of 
wires, cables and conductors, we offer 
a comprehensive portfolio that covers 
the entire spectrum from transmis-
sion lines and distribution networks 
to household electrification.

Over the years, we have continu-
ously evolved our capabilities to meet 
the growing needs of the nation and 
various industries. Our focus on tech-
nological advancement has allowed 
us to stay ahead of market require-
ments. Most recently, we have com-
missioned a state-of-the-art continu-
ous casting and rolling (CCR) plant to 
produce high-quality aluminium and 
alloy rods, strengthening backward 
integration and ensuring superior 
control over raw material quality.

As Nepal’s largest manufacturer, you 
are now entering the Indian market. 
How do you view this market, and what 
challenges do you foresee?
For us, India is a natural extension of 

our ambitions beyond Nepal. Over the 
past five years, we have significantly 
expanded our production capacity 
and strengthened product innovation 
to serve larger markets. While Nepal 
has immense hydropower potential, 
the scale of transmission and distri-
bution (T&D) projects is still limited, 
and entering India allows us to fully 
utilise our capabilities.

We have already delivered major 
T&D projects for the Government of 
Nepal and recently secured the Nepal–
India cross-border transmission line 
project with Power Grid Corporation 
of India Limited. We are also supplying 
aluminium and alloy rods to leading 
conductor manufacturers in India.

The Indian market is highly com-
petitive, particularly on pricing. Our 
integrated rod manufacturing capa-
bility, however, provides us with a 
solid cost structure and quality con-
sistency. Continued progress on pol-
icy facilitation in Nepal will further 
support our expansion, and we are 
engaging constructively with the gov-
ernment in this regard.

What makes your aluminium and alloy 
rods stand out in terms of quality and 
performance, and how do you see the 
growing demand for advanced alloys 
like AL-59 and T4?
Our aluminium and alloy rods are 
manufactured through advanced 
continuous casting and rolling tech-
nology, supported by one melting 
furnace and two holding furnaces, 
online degassing, ceramic foam and a 
17-stand rolling mill. This integrated 
process ensures excellent grain struc-
ture, superior conductivity, consistent 
tensile strength and cleanliness levels 
below 30 ppm. Whether it is EC-grade, 
T-4 or AL-59, every rod meets strin-
gent ASTM, IEC and IS standards.

At the same time, we are seeing 
strong demand for high-strength, 
high-conductivity alloys such as AL-

59 and T4. With the need for lighter 
conductors, reduced line sag and 
higher power transfer capacity, utili-
ties in both Nepal and India are rap-
idly shifting towards these advanced 
materials. As Nepal expands hydro-
power evacuation and India acceler-
ates transmission upgrades, our CCR 
plant is well-positioned to support 
this industry-wide transition.

What message would you like to convey 
to your customers, and what are Lit-
mus’ future plans?
Litmus has always stood for quality, re-
liability and innovation in Nepal’s wires, 
cables and conductors industry. Build-
ing on that legacy, we are now enter-
ing the Indian market, which is an im-
portant step for establishing credibility 
and trust beyond our borders. Beyond 
India, we have our eyes on global mar-
kets, including the Middle East, but our 
immediate focus is on building a strong 
presence and reputation in India.

We take pride in the fact that our 
partners and clients recognise our 
commitment to excellence. As we ex-
pand, we remain dedicated to deliver-
ing world-class quality at competitive 
prices, upholding our values and seiz-
ing new opportunities for growth. n

“The Indian market is highly competitive”
In a recent interview with Power Line, Rohit Gupta, Managing Director, Litmus Industries Limited, shared his perspective on the company’s expanding role in Nepal’s power 
infrastructure and its growing operations in the Indian market. He discussed the company’s key offerings and solutions as well as its vision and future plans. Edited excerpts…
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moving from traditional expansion 
to performance-based infrastructure, 
creating demand for advanced con-
ductors and cable systems.

What are the new and emerging tech-
nology trends in the transmission 
space?
Key trends include high temperature 
low sag (HTLS) conductors for corri-
dor optimisation, the expansion of 
HVDC networks and the adoption of 
higher voltage levels such as 765 kV. 
Dynamic line rating, real-time mon-
itoring systems and predictive main-
tenance technologies are also trans-
forming grid operations. The future 
grid will be high-efficiency, compact 
and driven by digital intelligence.

Could you give us an overview of Dia-
mond Power’s key offerings and solu-
tions in the transmission space? What 
are your key areas of expertise?
Diamond Power focuses on advanced 
conductors and high-performance 

“Transmission is no longer merely a support function; 
it has become a strategic pillar of the country’s 
energy transition.”

“With solar and wind 
projects coming up in 
geographically distant 
regions, efficient long-

distance power evacuation 
has become critical.”

Interview with Krishna Kumar Thakur

What is your view on the current state 
of India’s power transmission sector?
India’s power transmission sector is 
at a transformational stage, driven by 
rapid growth in renewable energy, ris-
ing power demand, and the need for 
grid reliability across regions. Trans-
mission is no longer merely a support 
function — it has become a strategic 
pillar of the country’s energy tran-
sition. With solar and wind projects 
coming up in geographically distant 
regions, efficient long-distance power 
evacuation has become critical. The 
country is witnessing significant in-
vestments in green energy corridors, 
interstate networks and grid digi-
talisation. At the same time, India is 
emerging as a strong global manufac-
turing base for transmission equip-
ment. Overall, the sector is moving 
toward high-capacity, high-reliability 
and technology-driven transmission 
systems.

What are the key challenges and oppor-
tunities in the sector?
The key challenges include severe 
right-of-way limitations, transmis-
sion readiness lagging behind re-
newable installations and increasing 

system complexity due to the vari-
ability of renewable energy. However, 
opportunities are substantial in re-
conductoring, renewable evacuation 
infrastructure, high voltage (HV) and 
extra high voltage (EHV) upgrades, 
and grid digitalisation. Utilities are 

cable systems. Our portfolio includes 
conventional conductors (ACSR, 
AAAC and ACAR), HTLS conductors, 
gap-type conductors and AL59 alloy 
conductors. Alongside this, we offer 
HV and EHV cable systems supported 
by application engineering, installa-
tion guidance and quality testing. Our 
collaboration with TS Conductors 
strengthens our advanced conductor 
capabilities with global technology 
expertise.

What are the company’s top priorities 
going forward?
Our priorities are technology lead-
ership through the expansion of ad-
vanced conductor and EHV cable ca-
pacity, strategic partnerships such as 
TS Conductors, execution excellence 
and quality leadership, and sustain-
ability through efficient materials. 
We aim to achieve Rs 10,000 crore in 
revenue by 2030, driven by renewable 
evacuation projects, reconductoring 
demand and grid modernisation. n

“India’s power transmission sector is at a transformational stage”
In a recent interview with Power Line, Krishna Kumar Thakur, Vice President - Customer Assurance & Business Development, Diamond Power (DICABS), shared his views 
on the key challenges and opportunities in the power transmission sector as well as the new and emerging technologies shaping the industry. He also discussed Diamond 
Power’s offerings and solutions, areas of expertise and top priorities going forward. Edited excerpts…
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Incident Analysis

T
he Central Electricity Au-
thority (CEA) has released 
its latest report on failures 
in extra high voltage (EHV) 

transmission line towers across India, 
covering incidents from January 2025 
to June 2025. 

The report highlights key struc-
tural, environmental and operational 
challenges, consolidating data from 
11 utilities to analyse failure pat-
terns, compliance gaps and risk fac-
tors. Many failures were attributed to 
high-intensity winds, sabotage, foun-
dation instability, ageing infrastruc-
ture and inadequate maintenance. 
The findings highlight the need for 
enhanced infrastructure resilience 
and updated technical standards. The 
report also provides recommenda-
tions for preventing recurring failures 
and ensuring long-term grid stability.

Tower failure patterns
From January 2025 to June 2025, a 
total of 22 EHV tower failure inci-
dents were reported, involving 75 
towers (59 suspension type and 16 
tension type). At the 765 kV level, 
nine suspension towers failed across 
three transmission lines. At 400 kV, 
there were 57 tower failures (47 sus-
pension and 10 tension) across 12 
transmission lines. At the 220 kV 
level, 11 suspension towers and six 
tension towers failed across nine 
transmission lines. The majority of 
failures occurred in towers within 
Wind Zones 3 and 4, which also cov-
er the most geographical area. 

The Standing Committee of Ex-
perts constituted by the CEA under-
lined the growing concern of tower 
failures occurring much earlier than 
expected. Although the design life of 
a transmission tower is 35 years, most 
failures are being recorded within 10-
15 years of commissioning. Out of the 
22 incidents examined, 16 fell within 
this early-failure window, indicating 
systemic issues that require urgent 
corrective action. The committee has 
noted that the failure rate of suspen-
sion-type towers is significantly high-
er than that of tension-type towers. 
This is primarily because transmis-
sion lines in normal terrain typically 
use more suspension towers. Addi-
tionally, these towers are not designed 
to withstand horizontal forces in the 
longitudinal direction, making them 
vulnerable to cascading failures when 
even one tower collapses. 

Observations of the committee
The committee noted that failures of 
EHV transmission line towers across 
voltage levels generally fall into a few 

recurring patterns. These include de-
formation in tower legs and the cage 
portion near the bottom cross-arm, 
buckling at the stub level leading 
to full tower collapse, and buckling 
above the first panel of normal towers, 
with or without foundation damage. 
Instances were also recorded where 
buckling occurred from the bottom or 
top cross-arm or at the peak, without 
affecting the lower structure or foun-
dation. In several cases, foundations 
and tower bodies were damaged due 
to rising water levels, high flow ve-
locity, soil erosion and inadequate 
protection works. Shearing of stubs of 
tower leg members was also observed.

While high-intensity wind has 
been cited as the primary cause of 
tower failures, many utilities were 
unable to substantiate this claim due 
to the absence of wind data for the 
affected locations. The committee 
emphasised that whenever wind is 
reported as the cause, the utility must 
obtain representative wind speed 
data from India Meteorological De-
partment (IMD) observatories, near-
by airports, wind farms or the State 
Irrigation Department. It acknowl-
edged that storm-related wind veloci-
ties or localised whirlwinds may have 
exceeded tower design limits, but this 
requires verification using reliable 
meteorological data, including satel-
lite or radar information.

The committee underlined that 
tower integrity depends on multiple 
factors. These include the adequa-
cy of technical standards and codal 
provisions used in design, material 
quality, construction methodology, 
workmanship and erection quality, 
as well as the utilities’ operation and 
maintenance practices.

Indian standards for tower design 
have been revised several times, and 
such updates are meant to be imple-
mented prospectively. Strengthening 
of existing towers, where codal provi-
sions have evolved, may be considered 
on a case-by-case basis, particularly in 
lines witnessing repeated failures. The 
committee stressed that towers erect-
ed during restoration must follow the 
latest standards, and spare towers 
procured by utilities should also con-
form to current norms.

Committee recommendations
The committee, after detailed delib-
erations, has outlined a set of recom-
mendations and remedial measures 
for utilities to strengthen transmis-
sion tower performance and enhance 
system resilience.

Utilities must not only report 
tower failure incidents as per Regu-

lation 48 (8) of the CEA (Measures re-
lating to Safety and Electric Supply) 
Regulations, 2023, but also submit a 
closure report within three months, 
capturing all relevant details and re-
cords. Timely compliance with these 
requirements has been stressed. The 
committee has further highlighted 
the need for utilities to prioritise the 
digitalisation of spares and inventory 
management for transmission assets 
through suitable software platforms 
such as SAP.

The committee has advised utili-
ties to consider the recommendations 
of the Task Force on Cyclone Resilient 
Robust Electricity Transmission and 
Distribution Infrastructure in coastal 
areas, issued in May 2021, and adopt 
them wherever relevant. In addition, 
utilities have been asked to build in-
house capabilities equipped with 
tower design software to simulate, 
analyse and address design-related 
issues in failed structures.

Given the shifts in wind intensity 
observed across several regions due 
to climate change, the committee 
noted that while the Structural Engi-
neering Research Centre (SERC) up-
dated the wind map in 2016 and the 
Bureau of Indian Standards incor-
porated it into the National Building 
Code, the revised map is yet to be re-
flected in IS 875. SERC, in coordina-
tion with IMD, has been requested to 
update the map. Till IS 875 is revised, 
utilities have been advised to follow 
the wind map in the National Build-
ing Code for tower design.

After each failure, the concerned 
utility must submit information on 
the actual wind velocity recorded in 
the affected area, using support from 
IMD, nearby airports, wind farms or 
the State Irrigation Department. Tow-
ers designed under older standards 
should be reviewed and strengthened 
based on current norms. For towers 
with special designs, such as those 
with high extensions or power line 
crossings, the committee has recom-
mended a higher reliability level to 
ensure better structural stability, with 
CPRI consultation where required. It 
also suggested explicitly specifying 
reliability levels for power line cross-
ings in RFPs.

For towers located in overlapping 
wind zones, the committee recom-
mended considering the higher wind 
zone if the structure lies within 50 km 
of the boundary. With increasing in-
cidents of high winds, utilities must 

intensify line patrolling, promptly re-
place missing members or bolts, and 
address issues such as bent members, 
incorrect cross-arm attachments, 
rusted stubs and poor erection prac-
tices, all of which have been observed 
during site inspections.

For towers in riverbeds, creek beds 
or riverbank areas with scourable soil 
conditions or changing river cours-
es, the committee recommended the 
use of pile-type foundations based 
on detailed soil investigations, his-
torical flood discharge, water flow 
velocity, flood levels, scour depth and 
the river morphology of at least the 
past two decades. Towers near river-
banks should be patrolled frequently, 
with assessments made to anticipate 
course changes and deploy necessary 
protective measures.

Where foundation damage occurs, 
utilities must examine the foundation 
design. Material test reports of failed 
towers must also be reviewed to de-
termine material quality. The com-
mittee emphasised the need to clear 
encroachments on the right of way 
and improve erection, patrolling and 
O&M practices. Regular patrolling 
remains essential for the reliable op-
eration of transmission lines, and 
any unauthorised construction, use 
or storage under or around towers 
should be immediately reported to lo-
cal authorities for action.

Conclusion
With climate variability and extreme 
weather events occurring more fre-
quently, transmission utilities are ex-
pected to incorporate resilience into 
their core planning and asset design 
processes. The recurring failure of sus-
pension towers highlights underlying 
structural and operational issues that 
require proactive, long-term solutions 
rather than reactive measures.

Going forward, utilities will in-
creasingly adopt data-driven design 
validation, enforce strict adherence 
to updated technical standards, and 
strengthen coordination with me-
teorological and planning bodies. 
Timely reporting, proactive risk as-
sessment and investment in modern 
monitoring tools will be critical to 
enhancing infrastructure durability. 
As the grid faces growing environ-
mental and operational challeng-
es, building a robust and adaptive 
transmission system will be key to 
ensuring long-term reliability and 
system security. n

Voltage-wise tower failure from January 2025 to June 2025

Number of towers failed

Voltage level Number of 
affected lines

Suspension 
towers

Tension 
towers 

Total number 
of towers

765 kV 1 1 0 1

400 kV 12 47 10 57

220 kV 9 11 6 17

Total 22 59 16 75

Source: Central Electricity Authority

CEA releases report on EHV transmission tower failures

163

107

37
52

101
90

61

28
16 24

76 75

Suspension Tension Total

Failure of EHV transmission line towers during 2014-2025*

*Up to June 2025 Source: Central Electricity Authority
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Key Statistics
Transmission line additions in 2025-26 (ckt km)* Transformation capacity addition in 2025-26* (MVA)

 State 

State/UT/Developer  220 kV   230 kV   400 kV   765 kV   Total  

Andhra Pradesh 17 17

Chhattisgarh 33 14 47

Haryana 209 209

Himachal 

Pradesh 

2 2

Jharkhand 13 13

Karnataka 121 121

Kerala 57 57

Maharashtra 360 360

Odisha 161 161

Punjab  59 59

Rajasthan 61 491 552

Tamil Nadu 12 16 28

Telangana  79 309 388

Uttar Pradesh  157 157

West Bengal 62 21 83

Centre
 POWERGRID  142 301 368 811

 DVC 86 86

Private

 Adani 11 11

Juna Renewable 

Energy 

16 16

Total 1,620 12 1,178 368 3,178

*Up to October 2025 

State 

State/UT/Developer  220 kV   230 kV   400 kV   765 kV   Total  

 Andhra Pradesh  850  185  1,035 

 Bihar   920  920 

 Chhattisgarh  320  945  1,265 

 Gujarat  870  685  1,555 

 Haryana   1,160  1,160 

 Karnataka  1,650  1,650 

 Madhya Pradesh  40  500  540 

 Maharashtra   675  675 

 Odisha  240  500  740 

 Punjab  1,060  500  1,560 

 Rajasthan  900  185  1,085 

 Tamil Nadu  460  2,085  2,545 

 Telangana   700  700 

 Uttar Pradesh   900  900 

 West Bengal  630  1,000  1,630 

Central  POWERGRID   320  2,685  25,500  28,505 

Private
 Adani  160  1,000  4,500  5,660 

Hazira  500  500 

Total  11,395  460  10,770  30,000  52,625 

*Up to October 2025 
DVC: Damodar Valley Corporation; POWERGRID: Power Grid Corporation of India Limited
Source: Central Electricity Authority

Transmission growth across states/UTs and developers

Grid Upgrades
Reconductoring to unlock additional capacity

I
ndia’s transmission system is un-
der increasing pressure as elec-
trification accelerates, renewable 
projects scale up and urban de-

mand continues to rise. Traditionally, 
network capacity enhancement has 
relied on building new lines or recon-
structing existing ones, solutions that 
require high capital, entail long exe-
cution timelines and face persistent 
right-of-way (RoW) challenges. In this 
scenario, reconductoring has gained 
prominence as a practical and eco-
nomical solution. By retaining existing 
structures and replacing old conduc-
tors with high-capacity alternatives, 
utilities are unlocking additional 
transmission capacity without large-
scale civil works or prolonged outages. 
As a result, transmission planners are 
increasingly placing greater emphasis 
on network expansion and optimisa-
tion through reconductoring.

Transmission utilities are increas-
ingly undertaking reconductoring 
projects. A case in point is the Lara–
Raigarh reconductoring project in Ch-
hattisgarh. Under the regulated tariff 
mechanism (RTM), Power Grid Cor-
poration of India Limited (Powergrid) 
is reconductoring its existing 400 kV 
double-circuit line, connecting the 
Lara Super Thermal Power Station 
to Raigarh (Kotra). The 20 km line is 
being upgraded with twin high-tem-

perature low-sag (HTLS) conductors 
capable of at least 2,100 MVA per cir-
cuit at nominal voltage. Another ini-
tiative is Gujarat Energy Transmission 
Corporation Limited’s completion of 
India’s first reconductoring project by 
Gujarat Energy Transmission Corpo-
ration Limited using ACCC® Daman 
composite-core conductors.

Technical guidelines
The Central Electricity Authority’s 
(CEA) Transmission Planning Criteria 
(2023) and its draft paper on reconduc-
toring provide the technical founda-
tion for project implementation. Key 
planning considerations include veri-
fying that the new conductor’s ampac-
ity meets projected demand, ensuring 
acceptable sag and tension parame-
ters, maintaining mechanical integrity 
for long spans (especially across rivers 
and valleys), and verifying compatibil-
ity with existing foundations.

One of the key challenges in re-
conductoring is the additional load it 
can impose on terminal equipment, 
which may require strengthening or 
replacing breakers, protection relays, 
bay components and busbars. Recon-
ductoring multi-circuit or multi-volt-
age lines is particularly challenging 
when adjacent lines must remain en-
ergised, requiring live-line working 
techniques and additional safeguards.

Regulatory frameworks
Reconductoring is typically treated as 
a technical upgrade and carried out 
under RTM, where the licensee of the 
original line is responsible for execu-
tion. However, industry associations 
have raised concerns about limited 
transparency in this process and the 
risk of cost overruns.

The tariff-based competitive bid-
ding (TBCB) route offers an alterna-
tive, allowing private firms to bid un-
der the build-own-operate-maintain 
model. The two approaches vary in 
terms of execution timelines, own-
ership structure, coordination and 
cost dynamics. Under TBCB rules, all 
transmission assets, including substa-
tions and RoW, must be transferred to 
the Central Transmission Utility or its 
nominated successor 35 years after 
the commercial operation date, free of 
encumbrances. The CEA recommends 
that reconductoring and associated 
bay upgrades during an asset’s useful 
life be carried out by the same trans-
mission service provider, preferably 
through the RTM route. This approach 
ensures technical coherence, conti-
nuity of documentation and minimal 
disruptions. For projects already im-
plemented through RTM, carrying out 
further upgrades or reconductoring 
under the same mechanism supports 
consistent cost recovery.

Technology trends
The most commonly deployed con-
ductor technologies in India include 
HTLS conductors, high-temperature 
superconductors, advanced alumin-
ium conductor steel-reinforced ca-
bles and composite-core variants. 
These conductors are designed to op-
erate at higher temperatures, deliver 
lower line losses and improve overall 
grid efficiency. Urban centres such as 
Delhi and Mumbai have increasing-
ly adopted such technologies due to 
limited RoW availability and rising 
load densities. India’s planning ap-
proach has also evolved, with utili-
ties now encouraged to assess con-
ductors on a total cost-of-ownership 
basis rather than on upfront capital 
cost alone.

Outlook
India’s grid needs are rapidly evolv-
ing, with increasing emphasis on ef-
ficient asset utilisation, cost control 
and timely capacity augmentation. 
Reconductoring fits squarely with 
this requirement, enhancing corridor 
capacity while avoiding steel-inten-
sive rebuilds. With rising demand in 
cities, renewable energy-rich states 
and industrial regions, reconductor-
ing is set to play a critical role. The 
momentum will only increase with 
upcoming requirements under GEC-
III, storage-linked renewable projects 
and the shift towards 24×7 green pow-
er procurement. Supported by CEA 
guidelines, enabling state-level poli-
cies and wider adoption of advanced 
conductor technologies, reconductor-
ing is expected to become a key driver 
in strengthening India’s transmission 
backbone over the coming decade. n
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Smaller Footprint
Monopoles emerge as a space-efficient transmission solution

T
he expansion and moderni-
sation of electricity come 
with several constraints, 
such as land acquisition 

hurdles, installation challenges in 
highdensity areas, difficult terrains 
and long installation times. In light of 
these challenges, the power sector is 
witnessing the emergence of mono-
poles as a viable alternative.

A transmission monopole is a 
tall, self‑supporting steel or concrete 
pole that can carry long overhead 
power lines, and it comes with a 
simpler structure and smaller foot-
print than traditional lattice towers. 
Monopoles are suited for installation 
in congested sites, where delays in 
land acquisition or environmental 
clearance might be major hurdles. 
For example, one key design distinc-
tion is that while typical lattice tow-
er installations require around 245 
square metres of land for the base 
foundation, monopoles can operate 
on just 33 square metres of land.

As per a technical paper, “Advan-
tages of Monopole Transmission Tow-
er with New Generation Conductor”, 
published in the International Journal 
of Advanced Research in Engineering 
and Technology, monopole transmis-
sion towers require less right of way 
(RoW), provide better aesthetic ap-
peal and allow faster installation due 

to fewer components.
One of the most compelling use 

cases for monopoles in India is in 
forest and wildlife landscapes. Con-
ventional lattice towers could lead 
to deforestation, habitat fragmenta-
tion, wildlife‑corridor disruption and 
increased bird mortality, resulting in 
instances such as the Great Indian 
Bustard Challenge. This is largely be-
cause they require wide RoW clear-
ances and extensive land diversion 
burdens.

By contrast, monopoles allow 
significantly narrower RoW by of-
fering a 40-60 per cent reduction in 
the forest clearance area and an 80-
90 per cent improvement in wildlife 
permeability. Although the upfront 
capital cost of monopoles is higher 
by 30-50 per cent, life cycle model-
ling shows that over a 25‑year hori-
zon they deliver net savings due to 
reduced compensatory afforesta-
tion obligations, lower operations 
and maintenance, and avoided de-
lays linked to land/forest clearance.

Increasing urban adoption
With increasing urbanisation, 
monopoles are emerging as an ef-
fective solution due to their lower 
land utilisation in urban layouts. 
In a recent example, Punjab State 
Power Corporation Limited is set to 

replace conventional towers with 
monopoles in Ludhiana, in order to 
reduce the risk of low‑hanging wires 
and wire entanglement with traffic 
and building encroachment.

Another example is the 400 kV 
double-circuit line between Sec-
tor 148 and Sector 123 in Noida by UP 
Power Transmission Company Limit-
ed. This project features a monopole 
transmission spanning 39.640 ckt km 
in a high‑density zone. 

Increasingly, in urban and 
peri‑urban environments where 
RoW and land use pressures are high, 
monopoles have been deployed by 
utilities to reduce footprint. For in-
stance, Power Grid Corporation of 
India Limited (POWERGRID) has 
been installing monopoles since 
2008-09 to save space and avoid the 
felling of trees. In 2021, POWERGRID 
commissioned the ±320 kV Pugal-
ur (Tamil Nadu)-Thrissur (Kerala) 
voltage source converter-based high 
voltage direct current system, which 
deployed monopoles.

Additionally, thanks to smaller 
foundations, monopoles can be in-
stalled on highways or canals. With 
urban cities set to witness a higher 
residential power demand due to 
growth in electric vehicles, data cen-
tres and distributed renewable ener-
gy installations, transmission utilities 

need to proactively include more 
monopole projects in their network.

Monopole structures, when com-
bined with dynamic line‑rating and 
travelling‑wave fault‑locators, allow 
for improved real‑time capacity util-
isation and faster fault detection.   
They can also facilitate multiple cir-
cuits on a single slender pole by con-
serving RoW in dense or greenfield 
corridors.

Challenges and the way forward
Despite the benefits, monopoles 
come with several challenges. First, 
monopoles can cost up to 50 per cent 
more than traditional lattice towers. 
Additionally, local utilities may lack 
the required experience with mono-
pole design and specifications since 
the standard guidelines in India are 
yet to mature as compared to lattice 
towers. Consequently, the mainte-
nance of a monopole structure is also 
more challenging. When compared to 
lattice towers, which have a lifespan 
of up to 50 years, monopoles have a 
lifespan of 30 years and a lower recy-
cling value.

While these factors may signifi-
cantly affect the project economics 
of a monopole compared to a lattice 
tower, we must look at their installa-
tion from the dual context of rapid 
grid expansion as well as improved ef-
ficiency and lower social and environ-
mental costs. For utilities and policy-
makers, it is important to recognise 
monopoles as a strategic complement 
to existing tower systems. With the 
right regulatory and policy support, 
monopoles could become an import-
ant component of India’s strategy to 
modernise the grid. n
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TransTech India 2025
Agenda: Thursday, December 11, 2025 (Day 2)

Time: 9:20 AM-9:30 AM Recap of Day 1
Recap by Power Line  

Time: 9:30 AM-10:30 AM
O&M Best Practices
•	 Dr Nilesh Kane, Chief Distribution, Tata Power
•	 Sanil Namboodiripad, Chief Operating Officer, IndiGrid
•	 Sandip Maity, Senior Vice President, Design and Engineering, Resonia 
•	 Nihar Raj, Head – O&M, Adani Energy Solutions 

Time: 10:30 AM-11:10 AM
Special Session With Director Operations, POWERGRID
•	 Naveen Srivastava, Director (Operations), POWERGRID

Time: 10:00 AM-11:30 AM (Parallel Track)
Workshop by Bentley
Power Line Systems: Recent Features in PLS-CADD, Tower & PLS-POLE

Time: 11:10 AM-11:50 AM
Exhibition Viewing, Tea/Cofee and Networking Break
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•	 Presentations by Kanohar Electricals, Bajel, Enline, Indore Composite, 
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Transformers 
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•	 Abhay Kumar, Chief General Manager, POWERGRID
•	 Dinesh Kumar Singh, Executive Director (T&D System), DVC

Time: 3:00 PM-4:00 PM (Parallel Tracks)
Towers
•	 Arup Kalita, Chief General Manager, AEGCL
•	 Dayanand Swamy Kuna, President and CEO, Salasar Techno
•	 G.P. Payasi, Chief General Manager, POWERGRID
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