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Fact file - India

Given the fact that a 
signifi cant quantity of  coal 
will continue to dominate 

India’s energy generation, energy 
effi ciency becomes vital. As per the 
thumb rule: higher effi ciency in 
the generation of  electricity 
means, lower consumption of  coal 
per unit of  electricity generated. 
Meanwhile, effi cient utilisation of  
existing capacity, implies that 
additional capacity is not required, 
leading to savings in capital costs. 
What is more striking that the 
optimisation of  procedures within 
a plant also means savings in 
operational costs and increased 
profi ts. Thus, energy effi ciency in 
coal power plants holds the key to 
achieving the global objective of  
keeping CO2 emissions in check, 
till the use of  coal is phased out, 
which is unlikely in India. 

Glancing through a fact 
check prepared by the Centre 
for Science and Environment, 
India is positioned No. 3 on the 
world energy generation map. 
But, when it comes to effi ciency, 
the average effi ciency of  Indian 
fl eets are a mere 32.8 per cent. 
In a recent study conducted by 
CSE, 21 of  the 47 plants have 
poor energy effi ciency in a narrow 
32-36 per cent range, with an 
average age of  15 years. Ironically, 
state-owned plants were the 
worst performers. 

So, India’s stature can be 
very well adjudged as minnows, 
if  compared against Japan 
(40.5 per cent) and Nordic countries 
(40.4 per cent). So where does 
the buck stop? Blissfully, this 
business of  “power”–electricity 
in absolute terms–doesn’t depend 
on secularism and pluralism, 
leaving no one to ‘blame’. 
But, elements such as outdated 
design of  age-old power plants, 
contribute immensely to the 
fl eet’s poor effi ciency. This fact can 
be well supported by low quality 
coal, often worse than what the 
boilers are designed for, which 
reduces effi ciency. 

www.PowerToday.in  SEPTEMBER 2015 POWER TODAY 35

COVER STORY



 POWER TODAY SEPTEMBER 2015      www.PowerToday.in   

COVER STORY

How is supercritical technology 
likely to bring down the fuel 
cost and its usage?

Supercritical technology is 
an effi cient technology as higher 
steam parameters lead to better 
effi ciencies, which in turn 
means lesser fuel consumption. 
The percentage in fuel saving is 
proportionate to improvement in 
effi ciency level of  a supercritical 
unit, vis-à-vis a contemporary 
power unit, based on subcritical 
steam parameters. We have 
witnessed an increase of  
5 per cent in effi ciency from 
supercritical units installed 
initially over the most recent 
subcritical units. This leads to 
reduction in fuel consumption 
by about 5 per cent. In addition, 
units being ordered recently will 
have further effi ciency 
improvement of  3-4 per cent over 
and above initial super critical, 
units hence the fuel cost is likely 
to be further reduced for a 
supercritical unit.

What policies will make it 
commercially viable?

There are lots of  positive 

initiatives from GoI to install 
large chunks of  units based on 
supercritical technology in 12th 
and 13th plans. Signifi cant 
weightage is given to 
supercritical based project for 
granting coal linkage. Further, 
there is provision of  automatic 
transfer and enhanced coal 
linkage of  scrapping old, 
ineffi cient units and installing 
new units of  supercritical 
technology. As a testimony to 
the success of  this initiative, 
most IPPs are also putting up 
power plants based on 
supercritical technology.

Does supercritical technology 
need to be of a certain size?

Based on the international 
status of  the power equipment 
technologies and also their 
costs, NTPC has taken a 
decision to go for supercritical 
units with capacities 660 MW 
and above, based on various 
factors including techno-
economics involving land 
availability, coal quality and 
cost of  our funds etc. 

“ALL FUTURE PROJECTS OF 
NTPC WILL BE BASED ON 
SUPERCRITICAL”

AK Jha | 

the 13th plan, will be only from 
supercritical or ultra-supercritical 
technologies. 

Meanwhile, a pioneer in 
bringing this technology to India, 
NTPC introduced supercritical 
technology for its coal-based units 
from 2004. As of  now, 83 per cent of  
new coal capacity under 
construction (21,935 MW), is of  
supercritical technology, and 
7 per cent is of  ultra-supercritical 
technology. As on date, fi ve 
supercritical units of  660 MW are 
already in operation.

Speaking exclusively with 
POWER TODAY, AK Jha, Director 
- Technical, NTPC has expressed 
their intention to have almost all 
future installations in the higher 
MW range (660 MW/800 MW and 
beyond) with supercritical and 
ultra supercritical technology.  

NTPC’s plants which have 
adopted supercritical parameters, 
and are already in operation are 
of  660 MW and are located at 
Sipat-I (3x660 MW) & Barh-II 
(2x660 MW). Further, 19 units of  
660 MW each and nine units of  
800 MW each having supercritical 
parameters, are under various 
stages of  construction.

Bids have already been invited 
for 10 more supercritical units, 
which include four units of  660 
MW each at Barethi, two units of  
800 MW at Telengana, and four 
units of  1,000 MW at Pudimaddaka. 
“Further, it may be noted that the 
costs for these projects vary as they 
are tendered and awarded on stiff  
international competitive bidding,” 
says Jha. However, hard cost of  the 
project is around Rs 4 crore/MW.  

With the new government 
proposing good investment for the 
coming years in power, there will 
be renewed interest from 
equipment manufacturers to set up 
their manufacturing units in India, 
to supply these equipment at a 
competitive rate with minimum 
foreign components. While 
technology transfer to Indian 
companies will result in the 

Fortunately, sanity has prevailed 
in India. By talking to the stakeholders 
of  the sector, POWER TODAY found 
out that the key lies with utilisation 
of  supercritical technology, in order 
to unlock energy effi ciency and make 
good on India’s promise towards 
climate change. How? Let’s hear it 
from the horse’s mouth. 

CRITICAL OPPORTUNITIES 
We request all the readers not to 

go by the word “critical” as it 
suggests a medical terminology 
for a patient. But, rather take it in 
a positive way. 

Presently in India, approx. 
16 per cent of  coal-based installed 
capacity is from supercritical 
technology, with more than 60 per 
cent of  coal-based capacity from 
supercritical under construction. 
Further, it is expected that almost 
all coal-based capacity additions in 

(For full interview, log on to www.powertoday.in)
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“capability building” of  Indian 
manufacturers, required 
investment in these companies will 
fetch “capacity building”.

The new policy for supercritical 
technology has led to new Foreign 
Direct Investment (FDI) in India. 
As of  today, India has four boiler, 
turbine generator (BTG) 
manufacturers who have set up 
‘Make in India’ facilities for this 
advanced technology. Thus, 
supercritical is now a mature 
industry in India.  

In fact, private players like 
Alstom, Toshiba-JSW, L&T-
Mitsibishi, GE and PSUs like 
BHEL are scaling up their 
manufacturing ability to cater to 
the future requirements of  
supercritical projects in India. In 
case of  BHEL, the government will 
contribute an initial investment of  
about Rs 100 crore for the R&D 
project. BHEL may later need to 
invest between Rs 10,000 crore and 
Rs 12,000 crore to set up new lines 
to manufacture the equipment.

Yoshiaki Inayama, Managing 
Director, Toshiba JSW Power 
Systems Pvt. Ltd, says, “Toshiba 
JSW is receiving inquiries for 
applying supercritical and ultra-
supercritical technologies having 
unit capacity of  up to 1,000 MW 
and we are able to provide it.”

The Curious Case of Supercritical Boilers
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COMMERCIAL VIABILITY 
So, is the inclusion of  

supercritical technology 
commercially viable? It is being 
applied to unit sizes of  660 MW or 
higher in India, as supercritical 
power plants are economical 
attractive over smaller size units. 
And certainly, experiences in the 
US indicate that this technology is 
not economically viable below 600 
MW (they started building 850-1,300 
MW units). The Chinese have 
started building 660 MW units and 
most of  our IPPs started procuring 
this size units economically and for 
reduced project execution period. 

“To make it commercially 
attractive, I suggest that higher 
steam pressure and higher station 
heart rate temperatures with 
800 MW and above should be 
selected,” suggests Sundara 
Kavidass, Managing Partner, 
SP Energy Tek. 

Ergo, the initial capital cost of  
the project with the inclusion of  
supercritical could be Rs 5 cr/MW, 
as compared to subcritical, which 
is Rs 4.5 cr/MW. But, the cost of  
generation per kWh is nearly half  
to Rs 2-2.5 of  a supercritical plant, 
as compared to Rs 4 of  a typical 
subcritical power plant. (Refer: 
The design and operating 
difference between subcritical 
and supercritical) 

Meanwhile, speaking about  
commercial viability and energy 
effi ciency, Tata Power Ltd, who has 
brought the fi rst 800 MW sized 
supercritical unit to the country 
(Mundra UMPP), feels that this 
technology and choice of  unit sizes 
helps the project reduce greenhouse 
gas emissions, compared to regular 
coal-fi red power stations. 

Supercritical technology has 
helped the Mundra UMPP achieve 
higher effi ciency, which saves fuel 
and reduces greenhouse gas 
emissions. The greenhouse gas 
emissions per kilowatt hour of  
energy generated is about 750 
grams of  carbon dioxide per kWh, 
as compared to India’s national 

Is there adoption of this  
technology in India? 

As per GoI estimates, coal 
will continue to be the mainstay 
of  power generation in India for 
the next decade. Effi cient 
technologies like supercritical 
technology can play an advanced 
role in balancing between 
providing access to power to all 
its citizens with the need for 
emission control. Coal fi red 
supercritical technology is an 
advancement towards achieving 
more effi ciency in power 
generation. Supercritical 
technology offers reduced fuel 
costs due to improved plant 
effi ciency, improvement of  
environment by reduction in 
CO2 emissions, in additions to 
much reduced NOx, Sox and 
other particulate emissions. 

Even as the government has 
introduced and implemented 
various energy effi ciency 
schemes and practices, one of  
the components of  the National 
Mission on Enhanced Energy 
Effi ciency (NMEEE) is 
increasing effi ciency in existing 
power plants, while promoting 

use of  supercritical and ultra-
supercritical boilers in power 
generation as much as viable 
under Indian conditions.

How will implementation of this 
technology help India in its 
promise to climate change? 

India, presently needs to 
balance between increasing 
demand for electricity, as well as 
to improve coal utilisation 
effi ciency and reduce emissions 
from coal fi red power plants. The 
use of  supercritical technology 
can help us achieve these goals. 

Supercritical technology has 
helped a project like Mundra 
UMPP achieve higher effi ciency, 
which saves fuel and reduces 
emissions. The greenhouse gas 
emissions per kilowatt hour of  
energy generated is about 
750 grams of  carbon dioxide 
per kWh, as compared to India’s 
national average of  1,259 g CO2/
kWh for coal-based power plants. 
The world average is 919 g CO2/ 
kWh, while the average for 
OECD countries is 888 g CO2/ 
kWh (fi gures are for 2005). 

“INDIA NEEDS TO MODERNISE 
ITS EXISTING PLANTS”

Anil Sardana | 

Whereas, Alstom too is not far 
behind in grabbing the major share 
as a leading player. According to 
Rathin Basu, Country President, 
Alstom India & South Asia, the 
“Make In India” movement as well 
as remaining power projects in the 
12th plan have certainly given 
impetus to localisation of  
supercritical turbines in India. 

While sharing his concerns, 
Laurence Dewitt, Director – 

Technical, CLP India, says, “The 
real challenge will be to design the 
boiler, which can handle high ash 
content in Indian coal.” He added, 
“It’s quite possible that the plants, 
which will come up on the coastal 
lines in the future, might actually 
consider ultra-supercritical as an 
option, as it not only offers 
commercial advantage, but also 
minimises carbon emission to 
a large extent.”

(For full interview, log on to www.powertoday.in)
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average of  1,259 g CO2/kWh for 
coal-based power plants. The world 
average is 919 g CO2/kWh, while 
the average for OECD countries is 
888 g CO2/kWh (fi gures for 2005). 

“As compared to any other 
subcritical power plant in India, 
this project avoids burning 
1.7 million tonnes of  coal per year, 
thus averting carbon emissions of  
3.6 million tonnes per year,” 
explains Anil Sardana, CEO & 
MD, Tata Power Ltd. 

Nonetheless, as a thumb rule, 
the cost of  coal forms a signifi cant 
cost component of  the total per kWh 
(say above 75 per cent), hence any 
improvement in technology, which 
minimises coal consumption even 
to some extent, will make up for 
the additional capital cost of  
technology. Although IPPs agree 
that the initial cost is marginally 
on the higher side, investment per 

MW is lesser, and investment in 
supercritical technology eventually 
becomes more viable considering 
the gestation period of  a thermal 
power plant is generally high. 

It is also worth noting, that as 
far as capital cost of  supercritical 
units is concerned, market forces 
ultimately dictate the procurement 

cost to the power equipment. Thus, 
with increased competition and 
higher indigenous equipment 
manufacturing capacities, the 
capital cost  has come down despite 
the fact that supercritical plants 
require costlier material to meet 
higher cycle parameters.

Currently 600/660/700/800/1,000 

What are the opportunities for 
this technology in India? 

Since the last few years, 
government policy and the 
environmental framework that 
grants concessions to operate a 
power plant have been clearly 
favouring supercritical or 
effi cient and cleaner technology. 
Over the past fi ve years, enough 
experience has been gained by 
power plant operators to 
successfully run supercritical 
boilers, which used to be a major 
concern in the beginning. Even 
the new equipment supply 
capability is now equipped to 
supply supercritical technology 
and the capital cost to source this 

technology is becoming very 
competitive. Another factor is 
that fuel cost is the major driver 
for the fi nal landed electricity 
cost. Effi ciency derived from 
supercritical technology by way 
of  saving the fuel cost, offsets the 
impact of  increase in its capital 
cost when you compare it with 
the capabilities of  subcritical 
technologies to burn coal. In fact, 
government has recognized these 
benefi ts and has rolled out a plan 
for setting UMPPs with 
supercritical technology.

Does the technology need to be 
of a certain size?

Currently, 600/ 660/ 700/ 800/ 

1,000 MW capacity units are 
available and that presents 
suffi cient variety. The lower 
capacity 350 to 500 MW with 
supercritical technology will be 
useful when it comes to replacing 
older units in an incremental 
manner. But to answer your 
questions, yes it is better to have 
economies of  scale, as size 
increases, fi xed cost reduces.

How will supercritical 
technology bring down fuel cost 
and its usage?

In the Indian context, 
supercritical technology being a 
better technology offers 2-3.5 per 
cent higher effi ciency, compared 
to even the best subcritical units. 
This eventually translates into 
savings as high as 8-10 per cent in 
terms of  lower fuel cost per kWh, 
as not only the technology is 
effi cient, but the fuel 
consumption is also lower for 
equivalent electrical output.

“ECONOMY OF SCALE IS A MUST 
TO MAKE SUPERCRITICAL VIABLE”

Laurence Dewitt | 

(For full interview, log on to www.powertoday.in)
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are the benefi ts that an investor 
considers globally. 

“The impact of  reduction in 
carbon dioxide emission and 
reduction in fuel costs outweighs 
the marginal (additional) costs of  
application of  supercritical or 
ultra-supercritical technology 
spread over the asset life (25-30 
years) of  the plant,” clears Dean 
Oskvig, President and CEO, 
Black & Veatch Energy. 

The investor’s initial project 
investment is adequately 
compensated by reduction in 
operation cost for the asset life of  
plant, besides decreasing carbon 
dioxide emissions.

But, readers should know 
that unit size does not have 
an impact on effi ciency. There is 
no material difference in the 
thermal effi ciencies of  two 
plants of  different sizes, if  they 
are technologically similar. 
Installing multiple small-size 
units, however, means higher 
capital costs. Multiple small 
units may also need more 
auxiliary equipments and higher 
operational and maintenance 
costs. “Hence, economics is the 
driving factor in the decision 
to install higher units, not 
effi ciency,” says a senior 
offi cial from the Ministry of  
Power (MoP). 

Is adoption of this technology 
taking shape in India? 

The concept of  ‘Supercritical 
technology’ was introduced as a 
“National Plan” in the report on 
Integrated Energy Policy of  
2006, issued by the Planning 
Commission in India. 
Consequently, efforts were made 
to bring in highly effi cient 
supercritical technology in the 
country for thermal power 
plants with the 11th Five Year 
Plan witnessing commissioning 
of  the fi rst unit of  660 MW. As 
more and more power projects 
were brought into the 
supercritical fold, the 12th Plan 
period envisaged more than 
50-60 per cent of  capacity 
addition of  thermal plants based 
on supercritical units. 
Supercritical technology has 
now become mandatory for all 
the new coal-based power plants 
in the country. It holds the key to 
signifi cantly improve the 
effi ciency of  thermal power 
plants, but also to minimise 
carbon emission with a tighter 

control over pollution levels. 
India’s leading utilities and 
suppliers have already taken 
steps to encourage supercritical 
technology. 

Is India ready to adopt ultra 
supercritical technology as it 
comes with a high cost?  

It is a myth that ultra-
supercritical technology comes 
at a higher cost. Since there are 
several manufacturers who have 
localised supercritical 
technology, going towards 
ultra-supercritical technology 
won’t be expensive or costly. In 
case of  ultra-supercritical 
plants, there is a continuous 
improvement in effi ciency and 
further reduction of  emission. 
The major difference is that of  
using advanced material and 
stringent manufacturing 
processes. Alstom has around 10 
ultra-supercritical units 
operating worldwide and will 
localise these technologies as 
and when the market gets ready.

“IT IS A MYTH THAT ULTRA-
SUPERCRITICAL TECHNOLOGY 
COMES AT A HIGHER COST”

Rathin Basu | 

Coal-based capacity additions in the 13th plan, 
will be supercritical or ultra-supercritical.

MW capacity units are available, 
presenting suffi cient variety. The 
lower capacity 350 to 500 MW with 
supercritical technology will 
replace older units in an 
incremental manner. 

“It is better to have economies 
of  scale. As size increases, fi xed 
cost reduces,” Dewitt feels. Jha too 
exclaimed, “High economies of  
scale and indigenisation of  
manufacturing process cost are 
showing signifi cant downtrend 

with respect to overall cost.”
At the end, the benchmarked 

prices established in India by 
CERC based on data collected from 
private, central and state utilities 
applying subcritical and 
supercritical technology, observed 
that for establishing these units, 
the total project costs, is in the 
range of  8 per cent. The advantage 
of  lower fuel costs, reduction in 
carbon dioxide emission and 
additional fl exibility in operation 

(For full interview, log on to www.powertoday.in)
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RETROFITTING–A VIABLE 
OPTION?

When posed with this question, 
stakeholders praised POWER 
TODAY and appreciated that we 
touched upon this factor. 

The contribution of  subcritical 
units towards industrial growth is 
commendable, but the advantages 
of  supercritical and ultra-
supercritical technology, besides 
heavily contributing to rapid 
industrial growth also brings 
fl exibility in operation, besides 
reducing fuel cost and reducing 
emission level of  carbon dioxide.  
As provided above, the marginal 
costs addition on application of  
supercritical, ultra-supercritical 
technologies vis-à-vis subcritical 
technology, is adequately 
compensated by reduction in 
operation costs and gaseous 
emission. From the data published 
by CERC in regard to benchmarked 
costs, the benefi ts of  enhanced 
effi ciency will not only benefi t the 
owner but also the consumer and 
society in general.

India has fl eet of  aging coal 
fi red power plants, having an 
operating period more than 20 
years. The effi ciency and plant load 
factor (PLF) has been 
deteriorating, which has affected 
stable power supply capacity and 
coal consumption. The utilities, 

How will implementation of this 
technology increase effi ciency?  

Supercritical technology 
utilises higher steam 
temperature and higher 
pressure. The heat rate of  the 
thermodynamic process is the 
heat energy fed into the Rankine 
cycle divided by the electrical 
energy output. If  the energy 
input to the cycle is kept 
constant, the electrical output 
can be increased by selecting 
higher pressures and higher 
temperatures. This is why 
effi ciency (or reduced heat rate) 
of  the power plant increases due 
to supercritical technology or 
ultra-supercritical technology. 

    
Is India ready to adopt ultra-
super critical technology?  

The Indian power sector is 
ready for ultra-supercritical 
power plants. The power sector 
has witnessed signifi cant GDP 
growth. To meet demand-supply 
gap, large size is inevitable. Also, 
power plant performance can be 
achieved by raising inlet steam 
condition to 31 MPa and 
temperature above 600°C.  

Ultra-supercritical plants 
operate at higher steam 
conditions, with temperatures 
ranging from 600°C to 620°C and 
pressures over 30 MPa, result in 
design effi ciency of  45-46 per cent. 
Unit capacity for such plants can 
be reached up to 1,200 MW. 

Ultra-supercritical capital 
cost is around 15-20 per cent 
higher than the supercritical 
technology cost. Worldwide, 
more than 50 projects have been 
executed. In India, eight ultra-
supercritical projects are 
identifi ed and two are executed.

What policies would make this 
technology commercially viable? 

For a country like India, 
where major generation (nearly 
70 per cent) is based on thermal 
power, withe coal being used as a 
fuel source, the need to control 
the emissions and reduce the 
cost of  power supply to the 
consumer is necessary for future 
generations on a sustainable 
basis (24x7), unless larger size 
nuclear power implementation 
is in place. 

“ULTRA SUPERCRITICAL 
TECHNOLOGY IS A COSTLY 
AFFAIR”

Sundara Kavidass | 

have been making efforts for 
improvement of  performance of  
these power plants by LEP (life 
extension programme) and R&M 
(renovation and modernisation) 
programmes in the 11th and 
12th plans. 

In fact, the providers of  
supercritical technology are 
demanding that the government’s 
R&M plans should include the 
replacement of  power plants with 

supercritical and ultra-
supercritical as an alternative way 
to provide effi cient and stable 
electric power for industrial 
growth with the reduction of  
carbon dioxide emissions. 

But Rathin Basu, from Alstom 
India feels that it is not easy to 
convert subcritical power plants 
into supercritical power plants. 
Today, India has about 120 GW of  
subcritical power plants installed 

(For full interview, log on to www.powertoday.in)
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by the owners. All I can say is that 
investors and lenders shouldn’t 
bleed in the bargain,” Dewitt 
expresses his concern. 

That said, Kavidass thinks 
that it is possible to replace the 
subcritical units (say 210 MW x 
3 units) into a single supercritical 
technology based plant. It is 
unlikely to utilise the existing 
BTG equipment and potential for 
retaining 20-30 per cent of  the 
BOP equipment, if  the units are 
relatively newer and in reasonably 
good condition. And while it may 
be possible to implement 
supercritical technology with 
Rs 4 cr/MW by utilising most of  
the existing infrastructure, at the 
end, the scope is very limited. 

STAKEHOLDER’S 
SUGGESTIONS 
1. The government should not 

issue environmental clearance 
to any power plants that are 
subcritical.

2. Develop phase out plan for old 
subcritical units.

3. Introduction of  any policy 
measure, including tax 
concessions that can promote 
the technology.

4. Work with UNFCC to see that 
those who use supercritical 
technology receive fi nancial 
benefi ts either through carbon 
credit or something equivalent 
to that.

5. For rapid application of  
ultra-supercritical technology, 
the development of  materials, 
skills for construction and 
operation need to be focused on. 

6. Emphasis on experience and 
performance, including 
manufacture in India. 

7. Government has introduced 
PAT scheme (Perfrom, Act, 
Trade) which is in fact the 
trading of  CER. 
To conclude, with focus on 

the need for clean air, it is 
anticipated that more interest 
will be in modernising old plants, 
bringing in effi cient technologies 

How will this technology bring 
down fuel cost and its usage? 

Supercritical technology has 
been utilised in Japan since 
1960s, with an extensively good 
record. 

Since introducing such 
technologies in the last fi ve 
decades, we have been 
improving performance of  
steam turbines and generators 
by applying results of  research 
and development work, besides 
improvement of  thermal cycle 
conditions. While applying 
higher steam conditions Toshiba 
has developed materials and 
manufacturing technology 
for application of  ultra-
supercritical technologies. By 
applying these technologies, the 
effi ciency levels can be increased 
to 40-42 per cent, directly 
reducing coal consumption and 
fuel cost. This has a substantial 
impact on generation cost of  
energy. The reduction is approx. 
7 per cent in coal consumption, 

while comparing subcritical and 
supercritical technologies. 
Similarly comparing subcritical 
and ultra-supercritical, the 
reduction is to the level of  
approx. 11 per cent.

How many projects are you 
currently working on?  

Toshiba is currently 
executing projects totalling 5,320 
MW for NTPC, which includes 
both 660 MW and 800 MW. Our 
vision is to become the number 
one engineering, manufacturing, 
procurement, construction and 
service (EMPCS) company in the 
Indian power sector. To fi t 
ourselves to lead in competition, 
we have set up a state-of-the-art 
manufacturing facility at 
Chennai, which has the 
capability to manufacture 
subcritical, supercritical and 
ultra-supercritical turbines and 
generators in the range of  250 
MW to 1,000 MW. 

“APPLY SUPERCRITICAL 
TECHNOLOGIES, INCREASE 
EFFICIENCY LEVEL”

Yoshiaki Inayama | 

in the country, out of  a total of  
170 GW coal based power plants. In 
fact, NTPC’s views are also in line 
with Alstom. According to NTPC, 
there are technological limitations 
for converting such older design 
subcritical power plants to 
supercritical power plants. 
Although there is a view that We 
may phase out small-sized, non-
reheat type power units (which are 
inherently ineffi cient) in times to 
come. Being a power defi cient 
country, India may still have to 
continue operating older design 
subcritical units. 

Even CLP India is of  the 
opinion that it will be diffi cult for 
the technology to be phased out 
overnight, since power plants have 
signed long term power purchase 
agreements (PPAs) and have an 
obligation to repay their lenders 
and investors. The low hanging 
fruits to start this transition would 
lie with the existing subcritical 
power plants that have no 
obligation left towards lenders, are 
operating beyond designed lifespan 
and have been fully depreciated 
value. ”I am not sure about the cost 
and how much of  it can be borne 

(For full interview, log on to www.powertoday.in)
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and focus on steam parameters. 
The government has also given 
much importance to supercritical 
technology. Last year’s budget  
has allocated Rs 100 crore for 
preparatory work for a new  
scheme on Ultra-Modern Super 
Critical Coal Based Thermal  
Power Technology. This year’s 
budget too proposed to set up  
5 UMPPs of  4,000 MW under  
‘plug and play’ model with total 
investments of  Rs 1 lakh crore  
to be allocated via auction  
process. So, at policy level there  
is thrust, however, there is 
anticipated risk in the model.

Find the difference: subcritical vs supercritical
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