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SECTOR ASSESSMENT 
 

Sector Road Map 
 
 1. Sector Performance, Problems, and Opportunities 
 
1. Sector structure. The Indian power sector is divided into three groups of utilities owned 
by the central government, state governments, and the private sector. Central 
government-owned utilities participate in countrywide wholesale power supply, interstate and 
interregional bulk transmission, and power sector development finance. They include the 
National Thermal Power Corporation, National Hydroelectric Power Corporation, and the Nuclear 
Power Corporation involved in power generation; Power Grid Corporation of India 
(POWERGRID) responsible for interstate bulk transmission; and the Power Finance Corporation 
and the Rural Electrification Corporation, which provide financing and oversee certain 
government initiatives. State electricity boards, or state utility entities unbundled into generation, 
transmission, and distribution utilities, operate the state sector. The private sector comprises 
independent power producers, private owners of some transmission assets, and a few 
distribution companies in various, predominantly urban locations. 
 
2. Oversight and regulatory bodies. The Government of India’s Ministry of Power governs 
the central power sector and oversees the central utility company operations. The Ministry of 
New and Renewable Energy (MNRE) manages renewable energy development. The Central 
Electricity Authority advises the Ministry of Power on electricity policy and technical matters. The 
Central Electricity Regulatory Commission regulates tariffs for central government utilities and 
entities with interstate generation or transmission operations. State-level electricity regulatory 
commissions oversee state-level utilities. 
 
3. Supply and demand. As of 31 March 2012, India’s power deficit gap was about 8.5%, 

with a peak deficit gap of 11.1%.
1 India’s significant power sector investments have reduced 

these shortages over time, and from April 2014 through March 2015 the gap was about 3.6%.2 
Despite a narrowed gap, there are varying degrees of load shedding and supply unreliability 
among states, and power demand continues to expand rapidly as India’s economy grows. The 
power sector has three essential functions: generation, transmission, and distribution. Power 
deficits are mainly due to insufficient generation capacity and interregional transmission. These 
challenges are compounded by high technical and commercial losses from inefficient state-level 
distribution systems. 

 
4. Generation. As of 31 July 2015, India’s total installed electric-generating capacity was 
about 275.9 gigawatts (GW), including 36.5 GW of renewable energy.3 Over the last decade, the 
private sector significantly increased its share of the mix (Table 1). A turning point was the 
Electricity Act, 2003, which promoted sector reforms by removing the requirement for generation 
project licensing, and by encouraging competition through competitive bidding processes for 
power supply. The National Tariff Policy, 2006 later mandated competitive bidding for power 
procurement by distribution utilities and enabled awarding independent power projects to the 
private sector.  

                                                 
1
 Government of India, Planning Commission. 2013. Twelfth Five Year Plan, 2012–2017. New Delhi. 

2
 Central Electricity Authority. 2015. Peak Demand and Peak Met (Provisional) (April 2014 to March 2015). New Delhi. 

(http://cea.nic.in/reports/monthly/gm_div_rep/power_supply_position_rep/energy/Energy_2015_03.pdf) 
3
 Central Electricity Authority, Government of India. 2015. All India Installed Capacity (in MW) of Power Stations (as on 

31.07.2015). New Delhi. Note: MW = megawatts.  

http://www.adb.org/Documents/RRPs/?id=44426-016-3
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Table 1: India’s Generating Capacity 

 
Total 

Generation 
Capacity 

(GW) 

Renewable 
Energy 

Capacity 
(GW) 

Renewable 
Energy   

(% of total) 

Private 
Sector 

Generation 
Capacity 

(GW) 

Private 
Sector  

(% total) 

End of 10th Plan Period (31 March 2007) 132.3 7.8 5.9 17.1 12.9 
End of 11th Plan Period (31 March 2012) 199.9 24.5 12.3 54.3 27.2 
As of 30 June 2015 274.8 35.8 13.0 105.6 38.4 

GW = gigawatt. 
Source: Ministry of Power, Government of India. 

 
5. Transmission. The transmission sector comprises intrastate grids and the interregional 
grid.4 The intrastate grids are generally at 400-kilovolt (kV) and lower voltage levels, exist within 
each respective Indian state, and are designed to transmit electricity within states for in-state 
consumption, while the interstate and interregional grid consists of 400-kV, 765-kV, and 800-kV 
voltage levels and transmits power over longer distances across states and regions. The five 
regional grids (footnote 4) began with asynchronous regional links accommodating a limited 
exchange of regulated power. Over time, planning changed from regional self-sufficiency to 
high-capacity, synchronous links between the regions to form a single, national grid. 
Synchronous interconnectivity was only between four of the five regions until 31 December 2013, 
when an interconnection between the southern and western regions was commissioned to 
create a synchronous interconnected national grid. This helped to optimize the national power 
supply and facilitates electricity trading across regions. POWERGRID, India’s national power 
transmission company, is responsible for planning, developing, and operating the high-voltage 
interstate and interregional power transmission network, and operates more than 90% of 
interregional power transmission. POWERGRID has established joint ventures with private 
power developers to expand capital investment in transmission.5 The government has issued 
tariff-based competitive bidding guidelines to attract increased transmission investment from the 
private sector.6 By 31 March 2012, the end of the Eleventh Five Year Plan, total interregional 
transmission capacity was about 28 GW. As of 31 December 2014, interregional power transfer 
capacity was about 46.5 GW and is targeted to increase to about 72.3 GW by 2017.7 
 
6. Distribution. The distribution segment plays a key role in the power sector, which 
depends on revenues collected from end users by distribution utilities, which then pay generators 
for procured power and transmission utilities for transmission services. Financial difficulties in 
distribution thus impair the financial viability of the entire sector, and in India, the segment is 
under financial stress. One factor is tariff levels that are below the cost of supply; the other is the 
unsustainable level of aggregate technical and commercial losses caused by inefficiencies—in 
metering, billing, revenue collection, and leakages. The 2002 Accelerated Power Development 
and Reform Program was restructured in 2008 to restore the sector’s commercial viability by 
reducing aggregate technical and commercial losses. Nevertheless, system losses remain high 
in some states, and delays in collection of receivables remain a challenge for state distribution 
companies. 

                                                 
4
 The interregional grid is divided into the northern, eastern, southern, western, and northeastern regions.  

5
 The private joint venture partners include Tata Power, Reliance, Torrent, Jaiprakash, and Infrastructure Leasing and 

Financing Services. There are also joint ventures with state-owned transmission utilities. 
6
 Issued under the National Tariff Policy in April 2006. Since 5 January 2011, transmission projects can be awarded 

after tariff-based competitive bidding. This excludes projects awarded to POWERGRID under a cost-plus-based tariff 
regime based on factors, including level of complexity and the importance of system integration and reliability. 

7
 Ministry of Power, Government of India. Undated. Creation of a National Grid. New Delhi. 

http://powermin.nic.in/transmission-0 
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 2. Government’s Sector Strategy 
 
7. Policy and regulatory framework. The Electricity Act, 2003 is the legislative 
cornerstone for India’s power sector, providing a legal framework for sector development. The 
act’s primary concerns are the unbundling of state electricity boards, open access, and 
competition.8 It provides for (i) exemption from licensing requirements for generation; (ii) open 
access in transmission; (iii) licensing for electricity trading; (iv) licensing for private transmission 
investment; (v) promoting competition by allowing multiple distribution companies in one supply 
area; and (vi) foreign ownership in generation, transmission, or distribution.  
 
8. Competition and private participation. Based on the act, the government has 
encouraged development of new generating capacity; and improvements to operational and 
financial efficiency through enhanced competition and private sector participation. 
Nondiscretionary open access is one of the thrusts, particularly for a growing number of 
independent power producers who seek to sell power on a merchant basis and thus require 
long-term open access to transmission and distribution lines to support these bulk power sales. 
More resilient regional and interregional grids will facilitate power transfer among the country’s 
states and regions. Because peak power demand does not occur at the same time in all places, 
one state or region may have a surplus of power when another is facing a deficit (Table 2). The 
regional grid will facilitate transfers from surplus areas to deficit areas, thereby optimizing the 
system, integrating the electricity market, encouraging power trading and competitive electricity 
prices, and improving the power supply mix through greater use of renewable energy sources. 

 
Table 2: All India Power Supply Position for 2014–2015 

Region 

Energy 
Requirement 

(GWh) 

Energy 
Availability 

(GWh) 

Surplus or 
Deficit 
(GWh) % 

Peak 
Demand 

(MW) 

Peak 
Demand 
Met (MW) 

Surplus or 
Deficit 
(GWh) % 

Northern 328,944 318,837 (10,107) (3.1) 47,570 46,899 (671) (1.4) 
Western 288,062 289,029 967 0.3 45,980 52,652 6,672 14.5 
Eastern 298,180 260,366 (37,814) (12.7) 41,667 32,423 (9,254) (22.2) 
Southern 118,663 114,677 (3,986) (3.4) 17,608 17,782 174 1.0 
Northeastern 14,823 12,248 (2,575) (17.4) 2,543 2,215 (328) (12.9) 
All India 1,048,672 995,157 (53,515) (5.1) 155,368 151,971 (3,407) 2.2 

( ) = negative, GWh = gigawatt-hour, MW = megawatt. 
Source: Government of India, Ministry of Power, Central Electricity Authority. 2014. Load Generation Balance Report  
2014–2015. New Delhi. 

 

9. Renewable energy development. Renewable energy development is vital to India’s 
energy security, since meeting the country’s growing energy needs increases dependence on 
fossil fuels, particularly imported oil and coal. India’s National Action Plan on Climate Change 
targets renewable energy to represent 15% of the country’s electricity generation by 2020.9 The 
MNRE had targeted reaching approximately 99.6 GW of renewable energy capacity by 2022.10 
In 2015, MNRE increased this target to 175 GW.11 However, the intermittent nature of renewable 
energy sources threatens transmission grid stability, such that considerable new transmission 
system investment is required to evacuate renewable power from its source locations to the grid, 
and perform system-balancing functions. MNRE and the Forum of Regulators commissioned 
POWERGRID to conduct a study on green energy corridors, to identify the infrastructure 

                                                 
8
 Unbundling implies separation of integrated utilities into distinct generation, transmission, and distribution functions.  

9
  Government of India. 2008. National Action Plan on Climate Change. New Delhi. 

10
 Central Electricity Authority. 2012. National Electricity Plan. New Delhi; and Government of India, Planning 
Commission. 2013. Twelfth Five Year Plan, 2012–2017. New Delhi.  

11
 MNRE. 2015.Tentative State-wise break-up of Renewable Power target to be achieved by year 2022. New Delhi. 
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required to support the renewable capacity additions planned for 2012–2017 and beyond.12 
 
10. The central and state governments offer incentives to increase the financial viability of 
renewable energy projects.13 To further promote private investment, a renewable purchase 
obligation (RPO) scheme has been introduced, with jurisdictional electricity regulators in each 
state responsible for setting annual RPO targets for electricity distributors to purchase a requisite 
percentage of power from renewable sources. In parallel, a renewable energy certificate program 
allows states with limited renewable energy resources to meet their RPO targets by buying 
renewable energy certificates from generators or traders in other states. 
 
 3. ADB Sector Experience and Assistance Program 
 
11. ADB’s public sector operations. The Asian Development Bank (ADB) has supported 
public utilities in Assam, Bihar, Gujarat, Himachal Pradesh, Madhya Pradesh, Rajasthan, and 
Uttarakhand states to strengthen transmission and distribution networks and to develop 
hydropower generation. ADB has worked with state governments and utilities on sector reforms, 
supported regulatory institutions, and provided financing to central government agencies, such 
as the Power Finance Corporation, National Thermal Power Corporation, and POWERGRID. 
 
12. Private sector operations. ADB has funded wind and solar power projects in 
Maharashtra, Gujarat, Karnataka, Madhya Pradesh, Rajasthan, and Telangana. ADB funded the 
40-megawatt (MW) Dahanu solar photovoltaic power project, India’s first utility-scale solar 
photovoltaic facility, as well as a 100-MW concentrated solar power project in Rajasthan, which 
was successfully commissioned in December 2014. ADB supported the first public–private 
partnership transmission project between POWERGRID and the Tata Power Company, and 
provided loans to the Mundra Ultra Mega Power Project, the first ultra mega (>4,000 MW) project 
and the first to use supercritical boiler technology. ADB has also invested equity in early stage 
off-grid energy companies such as Simpa Networks, an off-grid solar services provider. 
 
13. Innovative operations. ADB will continue to support state utilities in system investments 
and capacity development to strengthen transmission and distribution networks and reduce 
technical and commercial losses, and to improve their financial health. In addition, ADB will 
provide continued support for low-carbon initiatives, including renewable energy and energy 
efficiency. Support for advanced transmission technology, including smart grids and high-voltage 
direct current lines, will be extended to increase efficiency and facilitate grid integration of 
renewable energy. Working with POWERGRID, ADB effectively combines these approaches, 
through introduction of improved technology, interregional connectivity, and support for the green 
corridor initiative. 

                                                 
12

 Power Grid Corporation of India Ltd. 2012. Report on Green Energy Corridors – Transmission Plan for Envisaged 
Renewable Capacity. Gurgaon, India. This report was prepared after a consultative process with the state renewable 
energy nodal agencies and state transmission utilities.  

13
 MNRE. Renewable Energy Regulatory Framework. http://www.mnre.gov.in/information/renewable-energy-regulator 
y-framework/  
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Problem Tree for the Power Sector (Transmission) 
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Sector Results Framework (Power Sector, 2013–2017) 
 

Country Sector Outcomes Country Sector Outputs ADB Sector Operations 

Outcomes 
with 
ADB 
Contribution 

Indicators with 
Targets and 
Baselines 

Outputs with 
ADB 

Contribution 
Indicators with Incremental Targets 

Planned and Ongoing 
ADB Interventions 

Main Outputs Expected 
from ADB Interventions 

Increased and 
efficient use 
of energy, 
including 
renewable 
energy 
 

(i)  Aggregate 
technical and 
commercial losses 
reduced to 20% in 
2017 (2011 baseline: 
26%) 

(ii)  100.0% of villages 
electrified in 2017 
(2012 baseline: 
93.8%) 

(iii) Share of 
renewable energy in 
total commercial 
energy used 
increased to 1.43% 
by 2017 (2012 
baseline: 1.00%)  

(iv) 11,000 MW of 
savings achieved 
through demand-side 
management and 
energy efficiency 
during 2012–2017 
(2012 baseline: 0 
MW) 

 

Energy 
system 
expanded, 
improved, 
and well 
managed 

(i)  Nonrenewable generation capacity (including 
hydropower) increased by 88,537 MW by 2017 
compared with 2012 level 

(ii)  Hydropower generation capacity increased by 
10,897 MW by 2017 compared with 2012 level 

(iii) Grid-connected renewable power generation 
capacity increased by 30,000 MW by 2017 
compared with 2012 level  

(a)  Wind power generation capacity increased by 
15,000 MW by 2017 compared with 2012 level  

(b)  Solar power generation capacity increased by 
10,000 MW by 2017 compared with 2012 level  

(c)  Small hydropower generation capacity 
increased by 2,100 MW by 2017 compared with 
2012 level  

(d)  Biomass and other generation capacity 
increased by 2,900 MW by 2017 compared with 
2012 level  

(iv) Additional 110,340 ckm of power transmission 
lines installed or upgraded by 2017 compared with 
2012 level  

(v) Additional 1.3 million ckm of power distribution 
lines installed or upgraded by 2017 compared with 
2012 level 

a
  

(vi) Additional 46,825 MW of non-renewable 
generation capacity (private sector) installed by 
2017 compared with 2012 level  

(i) Planned key activity 
areas 

(a) solar power (20% of 
funds) 

(b) hydropower (15% of 
funds) 

(c) other renewable 
(10% of funds) 

(d) electrical power 
transmission (40% 
of funds) 

(e) electrical power 
distribution (15% of 
funds) 

(ii) Pipeline projects  

13 projects amounting to 
$1,948 million for 2013–
2015 (including 4 
projects categorized as 
EGM) 
(iii) Ongoing projects 

26 ongoing loans 
amounting to $3,682 
million as of 31 
December 2012 
(including 2 projects 
categorized as EGM) 

(i) Planned key activity 
areas 

About 1,500 MW of solar, 
hydro, and wind power 
installed and/or upgraded  
 
 
 
 
 
 
 
 
(ii) Pipeline projects  

1,250 MW of solar, hydro, 
and wind power installed 
and/or upgraded 
 
(iii) Ongoing projects 

885 MW of hydropower 
being installed; 7,760 ckm 
of transmission lines 
being installed and/or 
upgraded; and 104,481 
ckm of distribution lines 
being installed and/or 
upgraded 
 

ADB = Asian Development Bank, ckm = circuit kilometer, EGM = effective gender mainstream, MW = megawatt.
  

a
 This includes 135,000 ckm of 33-kilovolt lines, 560,000 ckm of 11-kilovolt lines, and 610,000 ckm of low-voltage lines. 

Sources: Government of India, Planning Commission. 2012. Draft Twelfth Five Year Plan. New Delhi; Government of India, Planning Commission. 2011. An Approach 
to the Twelfth Five Year Plan. New Delhi; Government of India, Planning Commission. 2011. Mid-Term Appraisal for Eleventh Five Year Plan, 2007–2012. New Delhi; 
and ADB estimates. 


