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Power Sector Reforms: a pilot study on Karnataka
{The State Planning Board, Karnataka, and the Institute of Social and Economic Change, Bangalore had arranged a two day seminar on 11th Five Year Plan of Karnataka: Perspectives,  in Bangalore on 4-5 May 2007.  The author was invited to make a presentation on Power Sector Reforms in Karnataka to take into account the possible steps during the 11th Plan period. Present article is based on the presentation made in the seminar.  Though the article may appear to focus on Karnataka for the sake of statistical details, the issues discussed are generally relevant and applicable to most states in the country. The article has tried to focus on the sustainability, energy security and environmental protection. } 

1. Introduction

Electricity being a crucial part of fundamental infrastructure of the modern society, the importance of an efficient, reliable and innovative power sector requires no special emphasis for the sustainable development of all sections of our society.  In order to make the power sector adoptable to the changing times, an objective review of its past performance has to be carried out, future requirements have to be recognized and suitable policy decisions have to be developed and implemented. A paradigm shift is needed in the way we look at the overall needs of the society.

For Karnataka’s power sector it has been a case of many firsts and a brief surplus, but mostly crises of power cuts.  The continuous growth in the demand for electricity has resulted in multi dimensional crises for the state: economic slowdown, huge letdown for those who depend on it, fast depletion of ground water table, environmental concerns etc. 

Whereas the recent philosophy all over the world has been to maximize the efficiency of operation of the existing electricity infrastructure, Karnataka continues to think that addition of generating capacity will solve the problem even though this policy has failed since many decades. The recent report of Inter Governmental Panel on Climate Change (IPCC) has provided enough proof that such a policy is not suitable for a sustainable lifestyle.  Hence there is a need for thorough review of the power sector during the 11the five year plan.
2. Recent past history
The state of Karnataka (starting from the erstwhile Mysore state and its predecessors) can proudly be considered a pioneer in the development of many areas of Electricity not only in India but also many parts of Asia.  Starting from one of the first hydro-electric station in Asia at Shivanasamudra in 1902, to the then longest high voltage transmission line in the world between Shivanasamudra and Kolar, to the first state to promote the use of electricity in residences and agriculture in 1960s, to start one of the first co-operative society for electricity distribution in 1969, it had been a story of bold initiatives and adventurous actions.  But it has also been a sad story of power shortages during the last few decades.   

The decade of 1970s was a strange mix of surplus and heavy deficit.  Whereas, there was huge surplus of electricity in early 70s, ever since 1973 Karnataka has been facing power shortage continuously.  While, the state is seeking massive private investment in manufacturing and services sector, the lack of adequate infrastructure, including electricity, is being quoted by the private investors and financial institutions as the main hurdle in such an investment. Even though the shortage of electricity is not unique to Karnataka, its impact is quite discernible in the state’s socio-economic development.  The green revolution of 60s and 70s, which made India self sufficient in food, has largely been possible because of electric pumps for agricultural purposes. If the society cannot sustain the supply of adequate and quality electricity, not only the agricultural output, but also the industrial output will be seriously affected.

There is no question as to the need for any modern society to be able to supply adequate and quality power to all sections for the socio-economic development.  The need for Karnataka has come to be a pioneer again in devising economical ways and means of bridging the gap between the galloping electricity demand and limited energy resources, without compromising the environmental sustainability.

Starting from a meager generating capacity of 720 KW at Shivanasamudram in 1902, its own generating capacity has increased to 7,685 MW in 2008 (an increase of more than 10,600 times); its total power availability has increased to 8,954 MW (an increase of about 12,400 times).

                     Table 1: Available power capacity in Karnataka as on 30.9.2008 (MW)
	State Sector (all types of fuels)
	5,783 

	Private Sector
	1,902 

	Share in Central Sector projects of 

Southern Region
	1,269 

	Total
	8,954


                                        (Source: CEA website as on 20.10.2008)

Some of the other salient features of the Karnataka power sector are: 
· Per capita electricity consumption has increased from about 148.28 kWH/person/annum in 1980-81 to about 600 kWH/person/annum at present.  
· Easy access to electricity for agriculture since mid 70s has been attributed to be one of the main reasons for self sufficiency in food production even in times of drought like situations.

· For the same reason there has been a steep growth in industries also.

· The access to electricity has also been associated with the improved health and literacy. 

· However, except for a short duration in early 1970s, there has been continuous shortage of electricity with a 100% cut for industries in 1980s. 

3. Current Power Supply Position

"There is no energy shortage. There is only a crisis of ignorance." - R Buckminster Fuller

Since the completion of Sharavathy Valley Hydro-electric Project in 80s, there has been an addition of more than 4,800 MW of generating capacity within the state and an increase of more than 1,200 MW of Karnataka’s share in Central Sector Power generation.  Recently a High Voltage Direct Current transmission line from Talcher (in Orissa) to Kolar was also commissioned to import surplus electricity from the Eastern region to Southern region.  But the load growth, with the onset of industrialization, pumped irrigation method and All Electric Homes, has been more than the additional availability of power in Karnataka since 1973.  

Each year the demand and supply situation is generally manageable during the monsoon months, but results in chaotic scenes during summer months. During the year 2006-07 (April 2006 - Feb 2007) the deficit was estimated as about 7.6 % in peak demand and 1.9 % in energy requirement.  Since 1970s it has been a story of shortages, power cuts, scheduled and unscheduled load shedding, refusal of power supply connections to some category of consumers, protests from rural consumers, reduction in agricultural and industrial output, threat of moving industries to other states etc. 
                              Table 2 (A) : Electricity Demand, supply and shortage in Karnataka: 

                                                                                                           (April 2007- Mar 2008)

	
	Demand
	Supply
	Deficit
	% Deficit

	Peak Hour Requirement (MW)
	6,583
	5,567
	1016
	15.4

	Annual Energy Requirement (MU)
	40,320
	39,230
	1,090
	2.7


                                                         (Source: CEA Website as on 21.10.08)
Table 2 (B): Electricity Demand, supply and shortage in Karnataka: 

                                                                                                           (Last 5 years)
	
	2003-04
	2004-05
	2005-06
	2006-07
	2007-08

	PEAK POWER
	
	
	
	
	

	Requirement (MW)
	6213
	5927
	5949
	6253
	6583

	Availability (MW)
	5445
	5612
	5558
	5811
	5567

	Shortage (%)
	12.4
	5.3
	6.6
	7.1
	15.4

	ANNUAL  ENERGY
	
	
	
	
	

	Requirement (MU)
	36,153
	35,156
	34,601
	40,797
	40,320

	Availability (MU)
	31,145
	33,687
	34,349
	39,948
	39,230

	Shortage (%)
	13.9
	4.2
	0.7
	2.1
	2.7


                                                                (Source: CEA Website as on 21.10.08)
The total IP set consumption assumed in 2005-06 was 9,640 MU against the approved total sale of about 26,000 MU (as per KERC tariff order). This represents 37% of the total energy sold.
                          Table 3: Consumer profile in Karnataka ( 2004-05)
	Consumer Category
	IP Sets
	Power

(LT+HT)
	AEH
	Domestic 

lighting
	Commercial
	Others

	Energy consumed (MU)
	9,641
	5,362
	2,206
	1,670
	2,258
	4,863

	% of total energy sold
	37
	21
	8.5
	6.5
	8.5
	18.5

	No. of consumers
	15,27,800
	2,48,100
	14,00,350
	81,00,000
	10,85,000
	----


(Source: KERC Tariff order 2005)

           Table 4: Available Power capacity in Karnataka as on 30.9.2008 (MW)
	
	Hydro
	Thermal
	Others
	Total

	KPCL
	3,249
	2,098
	  436
	5,783

	Private Generating 

Companies
	    52
	  587
	1,263
	1,902

	State Total
	3,301 (43%)
	2,685 (35%)
	1,699 (22%)
	7,685

	Central Projects share
	Nil
	1,073
	   137
	1,269

	Total
	3,301
	3,758
	1,826
	8,954


                                                 (Source: CEA Website as on 20.10.08)
4. Load Growth and Generation Potential 

As per the Planning Commission to deliver a sustained growth of 8% through 2031, the country would need to grow its electricity supply by 5 to 7 times of today’s consumption. For this to happen, by 2031-32 the power generation capacity at the National level has to increase by about 5 times of the present capacity which is about 160,000 MW.  As per the present thinking of the govt. most of this additional 640,000 MW has to come from thermal power stations (like coal, diesel or gas based) or large dam based hydro power stations, with some small contributions by nuclear sector and Non Conventional Energy (NCE) sector. One can only shudder to imagine the huge impact of such addition on flora, fauna and the society as a whole. Unfortunately even the Planning Commission document does not focus adequately on the social and environmental impacts.
· One has to keep in focus the availability of primary energy sources after we run out of our own economically extractable coal reserve (in about 40 years as per Planning Commission); 

· With our petroleum product import expected to reach 90% of our consumption by 2015 AD, how are we going to ensure energy security?

· The load growth forecast for Karnataka is expected to be a CAGR figure of about 5% for the next ten years.

                             Table 5: Load forecast for Karnataka

	Year
	2006-07
	2011-12
	2016-17

	Peak Demand (MW)
	7,740
	10,460
	14,071

	Annual Energy 

Requirement (MU)
	44,748
	60,478
	81,354


                            (Source: 16th Annual Power Survey, CEA)    

· Though the CAGR for Karnataka shown in the CEA projections is about 7% a year, the real growth rate seems to be closer to 5 - 6% as per the past experience.

· Hydro: Against assessed potential of 6,602 MW (almost all of which is in Western Ghats), 3,400 MW has been utilized so far. The rest of the hydro potential will be difficult to harness due to huge impact on the environment and stiff opposition from the public.

· Fossil Fuels: No known reserves in Karnataka; 
· Establishing power stations based on coal, gas or diesel is fraught with uncertainty of fuels; example of Yelahanka diesel station and the Bidadi gas project; 

· Nuclear: Kaiga in operation (3* 210 MWe); difficulty in getting adequate supply of Uranium; 

5. Constraints in ensuring the security of electricity supply 

Some of the major constraints in bridging the gap between supply and demand in the future could be:

· Planning Commission has projected that the domestic sources of fossil fuels identified can last not more than few decades;

· With a growing population (expected to touch 1.5 Billion by 2025) the country will have a serious problem to provide adequate amount of energy for all;

· In this regard we should seriously look at energy scenario not just for next 25-30 years, but for our future generations also;

· Conventional technology electricity is heavily subsidised, and the negative environmental impacts of its production are not objectively reflected in the cost to end-users; 
· The electricity supply companies have been running under loss for very many years; on an average about 35% of the cost of supply is not recovered.

· The untargeted and unscientifically based subsidies will continue to thwart all improvement efforts.

· The inefficiency in usage in all sectors including agriculture, industry& commerce, domestic etc, has resulted in artificial shortages;

· The huge capital outlay required @ about Rupees 4 to 6 Crores per MW of additional generating capacity depending on the source of electricity;

· The additional capital outlay required in constructing the transmission and distribution system to handle this extra power.

· Huge AT&C losses, and the wastage in utilization will force us to plan for about 40% more installed capacity than we really require;

· The actual T&D loss for FY 04 was reported as 30.7%; the transmission loss only reported for FY 04 was 4.87% (Source: KERC annual Report 2004-05)

                               Table 6: Transmission and Distribution (T&D) losses in Karnataka

	Year
	94-95
	95-96
	96-97
	97-98
	98-99
	99-00
	00-01
	01-02

	% Loss
	19.00
	18.50
	18.00
	18.60
	30.20
	38.00
	36.50
	36.00


                                           (Source: Ministry of Power, Govt. of India) 

· Reluctance of Financial Institutions to fund the power projects because of inadequate / uncertain returns on the investment.

· In view of the huge inefficiency prevailing in the existing infrastructure, the environmental scientists/ economists argue that additional power generation through conventional technology sources should be considered only after making the industry highly efficient.

· They argue that instead of spending thousands of crores of rupees on dam based hydro stations or large size thermal power stations based on coal brought from other states/countries, our state should first explore all the alternatives to tap the hidden energy in the existing electricity infrastructure;

· There has been popular opposition to dam based hydro stations in Western Ghats or coal fired thermal power stations in coastal areas; Bedthi, Aghanashini, Gundiya, Barpole, Tadri Thermal and other thermal projects planned ;

· Potential social impact due to problems of displaced people in case of large hydro-electric projects; the recent past experiences including that of Narmada Sarovar;

· As Dy. Chairman Planning Commission has said, we cannot hope to be a leading economic power if we continue to recover only about 65% of the cost of energy supplied;

· The State has failed to ensure adequate electricity to all by conventional means during the past 60 years. 
· All these will affect the power supply position of the state if we are to continue with the conventional philosophies. 

· We should consider suitable alternative means of bridging the gap between demand and supply.  

6. Efficiency of the electricity industry 

The efficiency of the electricity industry in the state, so also at the national level, has left a lot more to be desired.

· Aggregate Technical & Commercial losses of the electricity network are about 35%.

· IP sets are known to consume about 40 to 45% more energy than that is really required.

· Of the total 1,414,907 IP sets as on 31.3.2005 only 23.77 % were metered.
· A large no. of domestic, commercial and Street Light installations have incandescent lamps, which are highly inefficient;
· A sizeable percentage of motors, pumps, welding sets etc. are of low efficiency; 
· The cycle efficiency of coal conversion to electricity is only about 31%, and can be increased to only about 39% (Source: Planning Commission document).

· By the time 1 energy unit of coal energy is converted into electrical energy, transmitted from Raichur to Bangalore, distributed and utilized at the existing level of efficiencies the overall energy usage can only be about 10 to 15%. Hence additional coal power stations cannot be the best option to bridge the gap between supply and demand.
As per the Secretary, Power, GOI, the national overall energy usage can only be about 10 to 15%; average of PLF is about 65%; if this is increased to 80% the peak hour deficit of 12% will disappear, and the energy shortage will also go. He has also called for reduction in inefficient consumption, which is about 20 per cent of total power consumed in the country. According to him if 10 per cent savings were made, then the energy shortage also would be wiped out.
Table 6(A) provides an indication of the potential to get savings / virtual additional power capacity from the existing electricity infrastructure.   
Table 6 (A) : Potential for Power Sector Efficiency in India

	       Power Sector Area
	Prevailing level of efficiency / loss in India
	International best practice
	Potential for savings / virtual capacity addition

         (in MW)

	Generating capacity utilisation
	  50 - 60%
	More than 85%
	About 20,000 to 30,000

	Aggregate Technical & Commercial losses (AT&C) 
	  35 – 40 %
	Less than 10%
	About 20,000 to 25,000

	End use efficiency in agriculture
	  45 – 50 %
	More than 80%
	About 20,000 to 25,000  

	End use efficiency in industries and commerce
	  60 – 70 %
	More than 80%
	About 10,000 to 15,000 

	End use efficiency in other areas

(domestic, street lights and others)
	  30– 40 %
	 More than 80%
	About 10,000 to 15,000 

	Demand Side Management
	Potential to reduce the effective demand by more than 20%
	About 20,000 to 30,000


                                                     (Source: Integrated Energy Policy, Planning Commission)

7. Impact of inefficient electricity sector on industries & commerce
The National Electricity Policy states:

“It would have to be clearly recognized that Power Sector will remain unviable until T&D losses are brought down significantly and rapidly. A large number of States have been reporting losses of over 40% in the recent years. By any standards, these are unsustainable and imply a steady decline of power sector operations. Continuation of the present level of losses would not only pose a threat to the power sector operations but also jeopardize the growth prospects of the economy as a whole. No reforms can succeed in the midst of such large pilferages on a continuing basis.”

The direct result of the inefficiency of the electricity industry is the crippling power cuts every year with huge impact on all sections of the society. This is entirely avoidable as illustrated in Table 7 below.

· Whereas the gross power availability in the state was 7,784 MW in 2008, the net power availability after accounting for auxiliary consumption and unplanned outages should have been about 7,000 MW. But the maximum demand the state has met has been only 5,811 MW. 

· This indicates the sub-optimal use of the existing capacity, which if used well at the international T&D loss level of less than 10%, will be enough to meet not only the peak demand but also the annual energy.

· This inefficiency in managing the existing capacity in the state is the prime reason for the power cuts each year.
· The inefficiency of the electricity industry in the state has made the authorities to plan for coal based or gas based power stations even though the state has no known reserve of fossil fuels. The examples for such decisions are: the KPCL proposal for Bidadi gas station, ONGC proposal in Mangalore; coal based power station in Raichur and Bellary, proposals at Tadadi, Mysore, Hassan, Bijapur etc.

Table 7: Net power availability in Karnataka as on 21.10.2008 (MW)
	
	Installed 

Capacity
{A}
	Aux. consumption

@ 9% for thermal;
@2% for hydro 
   {B}
	Unplanned 

Outage @ 5%
  {C}
	Net capacity 

Available 
for use
{A-B-C}

	Thermal 
	2,685 + 1699
	395
	219
	3,770

	Hydro
	3,249 + 52
	66
	165
	3,070

	Central sector share
	1,269
	Not applicable
	63
	1,206

	Total
	8,954
	461
	447
	8,046


                              (Source: compiled from different sources)

· The inability to use the existing electricity infrastructure to the maximum extent has also lead to the authorities planning for more of base load stations like coal fired power station where as the deficit is largely during peak hours.
· A simulation study by D. Narasimha Rao, Visiting Faculty, IIM Bangalore in May 2006 has revealed that such a situation would result in excess base generation capacity by year 2015, and is likely to result in thermal PLF of less than 35%.  In addition, various proposals to set up coal fired power stations have witnessed widespread opposition from the public on socio-environmental grounds.  So, the state has to find out an acceptable way of meeting the growing demand for electricity on a sustainable basis.  

· The diesel power station in Yelahanka is known to be experiencing low PLF due to high cost of fuel on a regular basis;

· Due to the above mentioned reasons, in terms of purchasing power parity the power tariffs in India for industries and commerce are among the highest in the world. The situation is very much similar in Karnataka (Source: Planning Commission document).

· If the Indian industries are to compete internationally their input costs have to come down; the energy efficiency has to improve considerably; 
· In 2000-01 against the average supply cost rate of Rs. 3.11 per unit in the state, whereas power and commercial consumers paid much more than the supply cost, all others paid much less; 
· An industry report has suggested that the increase in the Non Performing Assets (NPA) levels in the State, especially industrial NPA, was due to repeated power cuts affecting production and consequent revenue losses  (Source: CMIE Report January, 2003).
· IP sets were supplied about 37% of the total energy in the state almost free of charges;
· Industries, which were supplied with about 25% of the total energy sold in the state, paid @ about 14 times that of the IP set consumers.  
· Commercial consumers, who were supplied with about 4% of the total energy, paid about 3 times that of the domestic consumers, who consumed about 9% of the total energy.
· One can notice a lack of rational and realistic approach in tariff fixing leading to skewed economic development; 
· Such a distorted tariff regime is neither necessary nor in the interest of the society;
· Whereas the contribution by all segments of the economy is important, some have been burdened more than the others; this has resulted in sub-optimal utilization/ distribution of state’s resources.
The National Electricity Policy states:

“Out of total energy generated, only 55% is billed and only 41% is realised. The gap between average revenue realisation and average cost of supply has been constantly increasing. During the year 2000-2001, the average cost of supply was 304 paise per unit and average revenue per unit was 212 paise per unit.”

· Due to the reasons enumerated above, during times of shortages, the ESCOMs have not been able to purchase high cost power from the private parties/other states;

· Continued power shortage and poor quality of supply.

· All these have resulted in increased cost of supply to industries and commerce.

· At about Rs. 4 to 6 Crore/MW investment needed for additional generating capacity, the burden on the state economy will be huge under the business as usual scenario; other infrastructure areas like poverty alleviation, education and health are suffering due to reduced budget allocation;

· The state is known to be incurring more than Rs. 2,000 crores of loss each year due to the inefficiency in the electricity industry.

8. Environmental and social impacts

The societal impact of electricity industry is huge.  Unless managed responsibly, the electricity industry has the potential to be the biggest polluter of our environment.  It will also lead to fast depletion of natural resources like forests, water resources, coal, diesel, cement, steel etc.
· The inefficiency of the electricity industry has forced the authorities to opt for inefficient coal fired stations in Karnataka, even though there are no known reserves of fossil fuels in the state.

· Huge amount of high ash content domestic coal is being burnt to produce electricity at low level of efficiency; resulting in the fast depletion of fossil fuels;

· Increased emission of Green House Gases(GHGs); potential for brown clouds, and acid rains;

· The environmental scientists are seriously concerned that large size coal fired stations like the one at Tadadi in Uttara Kannada district (4,000 MW), at Nandikur in Udupi district, and few others in plains of Karnataka may result in massive & irreversible damage to the ecology, including the acid rain in Western Ghats.
· An objective analysis of the real costs (both direct/indirect) to the society and the projected benefits of the proposed ultra mega coal project at Tadadi will clearly establish that the project is not in the best interest of the region in view of the highly sensitive estuary of river Aghanashini near Tadadi.

· More and more coal blocks are being opened up with considerable impact on environment; more forest/agricultural lands are being acquired for this purpose;

· Large quantity of fresh water is required for the coal fired power stations; additional stress on fresh water resources of Karnataka, which is considered the driest state in the country; result will be acute water scarcity in the affected areas.

· A major report (“Stern Review – Economics of Climate Change”) indicates that in Year 2000, 24% of all GHG emissions were from power sector. Another report also indicates that about 42% of all global CO2 emissions are from fossil fuel burning in power stations.

· The Stern Review has estimated that certain scenario of Global Warming may result in poor countries like India suffering economic costs of about 20 % of its GDP, whereas the mitigation of the same now can be achieved at a cost of about 1% of present GDP.  

· The Review also indicates that more we delay in addressing the Global Warming the higher we will have to spend in mitigation of the same in future.
· The Stern Review also states that “Emissions have been, and continue to be driven, by economic growth; yet stabilization of greenhouse-gas concentrations in the atmosphere is feasible and consistent with continued growth.”
· Hence it can be said that “the costs of mitigation of around 1% of GDP are small relative to the costs and risks of climate change that will be avoided.”  

·  “Emissions from deforestation are very significant – they are estimated to represent more than 18% of global emissions”.

· Hence “Curbing deforestation is a highly cost-effective way of reducing greenhouse gas emissions.”

· The recent reports by IPCC have concluded on similar lines, but with the warnings of much more severe consequences if the ‘business as usual’ were to continue in the way we are handling our energy systems.

· Since the emission from fossil fuel power stations and methane emission from large hydro power stations are known to be large contributors to Global Warming, the power sector needs to review its policy of establishing additional power stations based on conventional technologies. 

· Policy makers seem to believe that additional dam based hydro stations have become necessary; but they are ignoring the fact that such dams are associated with drowning of large tracts of dense forests and fertile agricultural lands; large dams also are known to emit Methane, which is a highly potent GHG.

· Large dam based power stations are also resulting in displacement of a large number of people from their natural habitat, which in turn has resulted in social upheavals.
· Hydro power stations with high negative impact but low benefits, like the proposed Gundia project in Hassan district, are being planned;

· Bio-diversity rich Western Ghats have already lost huge areas of thick forests due to a number of hydro-electric projects on river Sharavathy, Kali, Varahi etc.


[image: image1]
· Another example for the lack of holistic approach is the proposed Gundia hydro electric project in Hassan District.  The Detailed Project Report (DPR) in this case indicates that a vast stretch of dense rain forests (about 490 Hectares) in the Western Ghats will have to be destroyed to get 400 MW of installed capacity at an annual Load Factor of 32.42%, which is quite low as compared to Sharavathy valley or Kali valley hydel projects. Can our state afford to loose this much of thick rain forests for such a small benefit?  If we take all the direct benefits of rain forests of highly sensitive Western Ghats, the value of these forests alone will be many times more than the benefits of the project over its entire life time. 

· The costs of forest destruction and that of R&R of the Project Affected Families, which have not been included in the cost estimate, themselves may push the overall cost of such projects to a high level. An objective analysis of the real costs (both direct/indirect) to the society and the projected benefits of this project may establish that the project is not in the best interest of the society.

· Huge social impact due to rehabilitation problems; some estimates indicate that since 1947 excess of 20 million people have been displaced in our country, without providing them with comprehensive rehabilitation; social deprivation and creation of additional slums.
· Free power or very low tariff power to agricultural sector has resulted in highly wasteful exploitation of fresh water resulting in fast depletion of surface and ground water. Unsustainable level of ground water exploitation will result in water salinity.
· The inefficiency/ unreliability of grid quality power has also resulted in mushrooming up of a large number of diesel pump sets for agricultural/ commercial/ industrial uses.  These are known to be very inefficient and highly polluting.
What our society is doing at present is to supply inefficiently derived electrical energy from limited conventional sources at subsidized rates for highly inefficient and /wasteful end uses, for which the real subsidy cost will be debited to the account of future generations. 
9. World best practices
All the developed countries demonstrate much higher level of efficiency in T&D, and much better operational and commercial performance.

· The AT&C losses are below 10%; as low as 6 % in some countries;
· Operational and commercial performance are similar to successful private enterprises;

· Industry best practices in all areas of the business are adopted: planning, design, procurement, O&M, revenue collection, quality, customer service etc. 

· Availability and the reliability of power supply are very high.

· Comparison with International bench marking parameters.
· There is continuous look out for innovation and improvement.
· Strict compliance with tough requirements of financial & environmental legislations.
· High degree of corporate responsibility and effective public consultation.
George Deikun, mission director, USAID: “India, to sustain its estimated GDP growth (of 8% a year), must add around 500 MW of power generation on a weekly basis for the next 25 years. This is an astronomical figure and energy efficiency measures can offset at least a part of this future demand.” 

10. Road ahead to meet the electricity requirements 

Unless we take urgent and highly effective measures, our state will not be able to cater to the energy needs of our ever increasing population on a sustainable basis. The 100 % power cut as experienced in 1980s or the unreliable power as being experienced frequently will become the order of the day.  Without effective and urgent measures to eliminate the need for power cuts the contribution of the industries, commerce and agriculture to the state may deteriorate steeply; the viability of some of them may even be threatened.  As per Planning Commission (integrated energy policy document): “India’s conventional energy reserves are limited and we must develop all available and economic alternatives. … Clearly over the next 25 years energy efficiency and conservation are the most important virtual energy supply sources that India possesses.” Planning Commission also estimates that CO2 generated from energy use can be reduced by 35% through effective deployment of efficiency, DSM measures and renewables. Planning Commission’s main action recommendation for energy security is: “… relentlessly pursue energy efficiency and energy conservation as the most important virtual source of domestic energy”.
Some urgent and suitable measures should be:

· Huge emphasis on all-round efficiency improvement and energy conservation measures.
· Effective Demand Side Management (DSM).
· Widespread use of new & renewable energy sources.
· Integrated Resource Management Planning with a holistic approach to the society’s overall needs.
· Strict adherence to commercial viability of every power project, when viewed with objective analysis of various societal costs.

· All-round innovativeness, accountability and professionalism.
· Suitable regulatory measures, tariff policies and effective public participation.
· Adoption of international best practices.

11. Efficiency improvement and energy conservation measures

As per IREDA, under the Ministry of Non-Conventional Energy Sources:

“Energy is a basic requirement for economic development.  Every sector of the national economy – agriculture, industry, transport, commercial and domestic – needs inputs of energy.  The economic development plans implemented since independence have necessarily required increasing amounts of energy.  As a result, consumption of energy in all forms has been steadily rising all over the country.”

Whereas the need for high overall efficiency of the industry has been appreciated and implemented in the developed countries, the same has not been appreciated to the desired extent generally in our country and particularly in our state.  Some of the efficiency improvement measures are:
· The generating capacity of older hydro stations can be improved by more than 5% by adopting modern technologies; example of SVHEP project;

· International norm for T&D losses is less than 10%; MoP is targeting 15%. If we could reduce the T&D losses to 15%, it will release about 15% of the total energy / power available for economic and productive use; this hidden energy can be obtained at a cost much less than that of the additional generation capacity; 
· IP sets are known to consume about 40 to 45% more energy than that is really required; wastage can be reduced to less than 10% by spending Rs. 2,000 to 4,000 per IP set.

· A quick estimate indicates that the loss reduction techniques can reduce the existing loss level in IP sets with a savings of about 5,000 MU of energy each year and an avoided new generation capacity of about 1,500 MW in Karnataka alone.

· Both Planning Commission and the National Productivity Council believe that upto 25% of the energy in industries and commerce can be saved; 

· There is considerable scope for energy conservation in houses, offices, street lights and other public places; replacing the incandescent lamps and florescent lamps by energy efficient CFL alone has the potential to save 5  to 10% of total energy;  

As the Bureau of Energy Efficiency has estimated, at the prevailing cost of additional energy generation, it costs a unit of energy about one fourth the cost to save than to produce it with new capacity.

12. Demand Side Management (DSM)
There is considerable scope for electricity demand reduction (both peak hour demand & annual energy) in almost all applications without compromising on the economic activities.  The Planning Commission has taken into account the techno-economical feasibility of 15% reduction in grid electricity demand through DSM in the Integrated Energy Policy. Adequate management of peak load will assist in substantial reduction of system network costs.  All feasible options available to flatten the demand curve in the state should be deployed, and the difference between max. demand and the average demand should be reduced as low as techno-economically feasible.

· The use of energy efficient Compact Fluorescent Lamps (CFL) instead of inefficient incandescent lamps is the quickest, surest, and cheapest way of reducing the peak demand and also the annual energy consumption.  The benefit to both an individual user and the system becomes obvious in the table 8 below, with the potential to reduce the lighting load of the system by more than 70%, and the total cost of lighting to a consumer coming down by about 66%.
“MSEDCL has already distributed close to four lakh CFL bulbs at Nashik. Now, it plans to save about 900 MW during the morning and evening peak hours by large scale use of the energy-efficient CFL bulbs”.
· A reduction of 10% in the peak load of a system can result in saving additional network system cost by more than 10%.
· The future need for peak load stations like Varahi project (2*115 MW) and any need for pumped storage plant can be avoided by reducing the variation between peak load and off-peak load.

· Planning Commission is of the opinion that the cost effective savings potential is at least 10% of the total generation through DSM. 
· Effective energy audit of all major consumers of electricity will assist in reducing the demand.
                            Table 8. Cost-benefit analysis of different lighting systems
	
	Incandescent
	CFLs
	LEDs

	To achieve 504 lumens of light (normal light), lamp wattage required (Watts)
	40  (@12.6L/watt)
	8.4 (@ 60 L/watt)
	9.16 (@55L/Watt)

	No. of Lamps needed for 50,000 hours of lighting needs
	16.6 (@3,000 hour life)
	7.14 (@7,000hour life)
	1 cluster of LEDs (@50,000 hour life)

	Cost of Lamps needed for 50,000 hours of operation
	Rs 182.60 (@Rs11/bulb)
	Rs 1071 (@Rs 150/bulb)
	Rs 916 (@Rs 100 Watt)

	Electricity consumed for 50,000 hours (kWH)
	2,000 
	420 
	458 

	Cost of electricity for 50,000 hours of operation (@Rs 3.60/unit)
	Rs 7,200 


	Rs 1,512 
	Rs 1,648


	Total cost (Rs.) 
	7,383.6
	2,583
	2,564


(Source: Compiled by: Jacob Cherian, Mumbai)
· Industries within Bangalore and across the state should try and diversify the peak load hours to reduce the state peak demand.
· Time of day (TOD) metering of the majority of installations along with suitable tariff differentiation will reduce the peak hour requirements on the system.
· Better design of buildings and street lighting systems will reduce the demand.

· Wasteful and unnecessary illumination of commercial buildings, and night time sports should be curtailed.

· Compulsory use of photo sensitive switches in all street lighting systems will reduce the wastage to the minimum level.

13. New & renewable energy sources

There is an ever increasing conviction that the new & renewable energy sources could be the solution to our future energy security problems.  With the fast depletion of our fossil fuels, global warming and the issues associated with the dam based hydel projects, all over the world attempts are seriously on to develop suitable technologies to harness the ever lasting non-conventional & renewable energy sources.

As per IREDA, under the Ministry of Non-Conventional Energy (NCE) Sources:

“Promotion of energy conservation and increased use of renewable energy sources should be the twin planks of sustainable energy policy.”

· European Union has a plan to meet 20% of all its energy needs by 2020 AD through renewable energy sources; Israel is reported to be targeting 50% of its energy needs through renewable energy sources;
· Greenpeace has come up with plans to meet 100% & 50% of energy needs of New Zealand and India respectively through renewable energy sources;
· There are many time tested and techno-economically viable renewable energy sources;
Explains Subhash C Mullick, professor, Centre for Energy Studies, IIT Delhi:  

“Fossil fuel reserves are limited and nuclear energy has waste disposal and other safety concerns. Renewable energy sources are our only hope.”
· Karnataka has a huge potential in renewable energy sources, including ocean tidal energy, as in table 9 below.
· Even if 75% of the AEH consumers, and 50% of the houses/offices/schools/street lights etc. can be encouraged to install solar panels for water heating and for lighting, a conservatively estimated 1,500 MW of morning peak demand, about 800 MW of evening peak demand and about 1,000 MU of energy per year could be saved in Karnataka.
· There is considerable scope for commercial and industrial establishments also to reduce their grid quality electrical energy requirements by harnessing solar power.

                                Table 9:  NCE potential in Karnataka

	
	Potential
	         Remarks

	1. Wind energy
	1,180 MW 
	A number of potential sites

	2. Small hydro
	650 MW 
	 A number of potential sites

	3. Solar
	over 5,000 trillion 

kWH/year ( 2400 Mtoe/year)
	Potential is more than the total energy needs of the country; against 4,500 Billion Units of electricity requirement in 2031  

	4. Biomass

(wood and biogas)
	640 Mtoe/year (million tonnes of oil equivalent/year) or about 19,500 MW
	Huge potential when compared to the total household energy consumption of 135 Mtoe in 1999-2000 for the country.

	5. Wave energy
	Huge but the details of potential not known
	The state has a long coast line , and hence immense potential


(Source: Ministry of Non-conventional Energy Sources, Govt. of India)

· All these measures will result in many direct /indirect benefits like massive reduction of T&D losses, energy theft, and recurring expenditure on fossil fuels, environmental protection, reduced human displacements etc.
As per IREDA, under the Ministry of Non-Conventional Energy Sources:
“As against the estimated 80,000MW renewable energy based grid connected power generation potential in the country, so far only about 6,000 MW installed capacity has been realized.”

13.1 Cost effectiveness of the new and renewable energy sources
Two most common issues raised in case of new and renewable energy sources are that they are not firm power and that their comparable cost with conventional energy sources is high. The reality behind these issues is as follows:
· Many applications like lighting loads, water pumping for domestic and smaller agricultural needs, water heating for bathing etc. are not heavy and do not require 24 hours supply.  Lighting loads can be adequately met by backup battery systems when the main sources like solar or wind energy is not available. These battery systems can be charged by the respective energy sources.  Applications like solar water heating with adequate capacity water storage facility need not have battery backups.  Solar water pumps for lighter agricultural or domestic loads can be used during the sunlight hours. These can also function much more reliably in conjunction with other renewable energy source of bio-mass, where feasible.

· Though it is true that the initial cost of these new and renewable energy sources seem to be high as compared to the conventional energy sources, it is only because the society has already invested very heavily for the infrastructure required for the development of the latter.  Also, the real cost of recurring fuel needs in case of coal, diesel or natural gas will be avoided in the case of renewable energy sources. Whereas both the capital cost and energy cost from the conventional energy sources is increasing all the time, the same is opposite in case of new and renewable energy sources. Already the cost of new and renewable energy sources has come down by many times in the last decade.  In addition, if we take the environmental costs, social costs, T&D losses and the large infrastructure required for the grid quality conventional energy sources, the distributed energy generation based on new and renewable energy sources will be much cheaper.

· The benefits of the new and renewable energy sources will be optimum when we consider them as distributed generation sources.  An objective analysis of all the societal costs and real benefits over the duration of the known life cycle of conventional energy sources as compared to that of new and renewable energy sources will reveal that the renewable energy sources are of much higher benefits in almost every situation. 

14. Environmental responsibility for sustainable development
The economic analysis of ‘business as usual’ of not doing anything about Global Warming, by Sir Nicholas Stern, indicates that the reduction in GDP could be about 20% in few decades time, whereas the cost of mitigating Global Warming now will be about 1% of GDP at present. So there is clear need to reduce the fossil fuel burning and saving forests. At the global level it is estimated that about 42% of the CO2 emissions are due to the burning of coal in power stations.  The burning of Indian coal, having low calorific value and high ash content, should be reduced to a low level if we are to discharge our responsibility towards containing the global warming.  Electricity industry, as a whole, has to play a major role in reducing the impact of Global Warming.
Many countries are taking major initiatives to reduce the dependence on fossil fuels for their future energy needs. 

“Norwegian Prime Minister Jens Stoltenberg has proposed to make Norway the first "zero-emission" state by 2050 and reduce emissions of greenhouse gases by 30 percent by 2020.”
As per the Dy Chairman Planning Commission “India knows that the Global Warming is a scientific fact supported by strong evidences”. 
European Union is proposing a target of 20% reduction in CO2 emission by year 2020.  Israel is reported to be planning to source 50% of its energy needs through renewable energy sources. 

All these essentially mean that it is techno-economically viable to plan for reduced role for fossil fuel based electricity generation in addition to avoiding large dam based hydel projects. Such a strategy requires that before planning for any large scale electricity generation project all the available alternatives should be fully explored.  In view of the huge social, economical and environmental impact of large scale electricity generation projects, whether they are based on coal or gas or diesel or large dam, there is huge incentive for the society to objectively consider all the remedies to drastically reduce the need for such projects.

It is worth mentioning here the common gist of five official reports regarding the environmental considerations while planning any major project.  The five reports referred to are: (1) “Industrial and Economic perspective of Dakshina Kannada” by Karnataka Centre for Infrastructure Planning; (2) A report by DANIDA – Management of Sustainable Development - 1993-95, (3) NEERI Report – 1996, (4) Carrying capacity for industrialisation of a region – 1998, (5) Karnataka’s Environmental Status and Action Plan -2003.  All these reports have said one thing in common: that the local conditions of a region like Dakshina Kannada, which are ecologically very sensitive, should be a major consideration while selecting the site for any large scale project like coal fired power station. Another clear recommendation has been to conduct the ‘Carrying Capacity’ study of the region, which includes the impact of all the existing and planned projects for the region, before finalizing the site for each such project.  The government and the society should take seriously the recommendations by such expert committees, which have been set up by the governments. 

All these issues lead us to the eminently credible and essential option of Integrated Resource Management Planning to meet the future demand for electricity on a sustainable basis, before considering projects based on fossil fuel or large dam.
15. Integrated resource management approach for sustainable development
Integrated Resource Management basically refers to a management system, which aims at optimizing the utilization of various energy sources available to meet the energy requirements of all sections of the society on a sustainable basis at the lowest overall societal cost. Effectively implemented Integrated Resource Management is essential for ensuring energy security on a sustainable basis. As far as end consumers are concerned it does not matter as to what the source of energy is:  whether it is electricity from fossil fuel power stations or hydel power stations; whether it is from distributed sources or from electricity grid, as long as it can provide affordable and reliable energy on a sustainable basis.  What the society needs is a good combination of reliable and affordable sources of energy for meeting the demands of lighting, heating and motive power etc. Hence the responsibility of the concerned authorities is to find an optimal mix of various alternatives acceptable to different sections of our society at the lowest overall societal cost. A good look at the table 10 below indicates that most of the additional electricity demand in the state can be met comfortably by responsible use of various avenues readily available to us. 

Table 10: Additional sources of electricity for Karnataka 
	        Technique
	Basis of savings
	Estimated Potential for  savings

	R, M & U
	5-8% of 2,300 MW of existing hydro capacity
	160 MW / 800 MU

	T&D loss reduction
	Present loss level is about 30%; can be reduced to 10%; 20% of a base of 

5,500 MW and 34,300 MU energy  
	1,100 MW /  7,000 MU

	Utilisation loss reduction -

non-agricultural
	20% savings assumed feasible on a  base of 5,500 MW and 21,600 MU  (63% of 34,300 MU)
	1,100 MW / 4,300 MU

	Utilisation loss reduction  - 

agricultural
	40% energy consumption savings assumed feasible in each of the 50%  of the IP sets; savings during peak demand assumed negligible; energy 

base of 12,700 MU (37% of 34,300 MU)
	Nil peak demand savings 

and 2,500 MU energy

	Wind energy
	600 MW from the potential of 1,200 MW assumed feasible; PLF of 30% assumed
	600 MW / 2,100 MU

	Biomass
	50% of estimated potential of 950 MW is assumed feasible at a PLF of 50%.
	480 MW / 2,000 MU

	Solar – Water heating
	Assumed 75% of 14 lakh installations

can be fed at average load of 2kW; at an average use of 1.5 hour a day assumed 
	2,100 MW during morning  Peak and 1,050 MW during Evening peak / 1,100 MU

	Solar –residential lighting
	Assumed 25% of 81 lakh installations can be fed; average load of 160 Watts and  average 5 hrs a day energy consumption
	300 MW / 600 MU

	Solar - water pumping for  IP sets
	Assumed 25% of 15 lakh installations can be fed; at 3 kW average load this comes to about 1,200 MW; 25% of the total  savings in demand assumed for evening  peak hours;
	300 MW /

3,200 MU energy

	Solar - Public and commercial  lighting
	Assumed 40% of 11 lakh installations (with 1,600 MU annual consumption) can be fed; average load of 100 Watts assumed.
	40 MW / 640 MU


        (Source: Compiled from various sources)
This table provides only a conservative estimate of the potential available for Karnataka through improvements in the existing facilities, and by deploying the benign and renewable energy sources of wind, biomass and solar power etc.  The potential for solar energy use is immense and most of the smaller existing and additional loads can be fed by solar power systems. With the continuous improvements in the efficiency of the solar energy conversion a larger number of applications are coming under the solar energy’s purview, and hence there is potential for considerable reduction in the growth rate of the grid demand. Karnataka, which has a considerable length of coast line, also has great potential for wave energy which is not quantified in the table. This table indicates that there is huge potential in Karnataka to become energy efficient, energy secure, socially responsible and environmentally sustainable.

A conservative estimate of the potential mentioned in the table 10 indicates that these options can provide additionally an equivalent of about 5,300 MW peak hour support and 25,000 MU per year energy at a much reduced overall societal costs.  In this background we, as a society, have to seriously question the wisdom of continuing with the failed old policy of adding large size power generating stations at huge societal costs without first considering the much cheaper and benign alternatives.

Integrated Resource Management plan looks at all such alternatives available to our society to meet the legitimate requirements of annual energy / peak hour demand at the lowest overall societal cost on a sustainable basis.  It basically attempts to optimize the utilization of all the avenues available to the society, including the efficiency improvement in the existing infrastructure.  Such an approach will lead to the sustainable harnessing of our natural resources for the benefit of all sections of the society without endangering the environment.

15.1 Integrated Resource Management Plan Model 
Annexure 1 below demonstrates a model of how the additional demand for electricity in the state can be met by a combination of various techno-economically viable alternatives to fossil fuel based or dam based hydro power stations.
This model indicates how a combination of various alternatives available to us can be deployed to achieve the self sufficiency in meeting our electricity requirements on a sustainable basis.  The peak hour and annual energy demand for the state has been projected from Year 2009 up to year 2018 at Annual Compounded Growth Rate (ACGR) of 7% starting from Year 2009 and gradually reducing by 0.5% in subsequent 10 years. This gradual reduction is to take into account the reduced growth expected due to various efficiency, conservation and DSM measures. The actual reduction in CAGR may vary between 0.25% to 2% depending on how serious are the implementation of the measures discussed above, but for the sake of simplicity 0.5% reduction per year is assumed in the model. 50% of the estimated potential as mentioned in table 10 above is assumed to be realized over 5 year plan period. The renewable energy sources in this model are all assumed to be distributed energy sources, and hence the corresponding benefits are viewed as reducing the net demand on the electricity grid.

This model indicates that the peak hour demand of the Karnataka Electricity Grid can be reduced from the projected level of about 9,281 MW in Year 2018 to less than 4,500 MW by effectively deploying various alternatives indicated in Table 10.  Since the net power availability to the state at present is about 7,000 MW, there should not be any problem in meeting this peak hour demand.  Similarly, the annual energy requirement can be reduced from the projected level of about 51,000 MU in the year 2018 to about 27,000 MU. Since the net annual energy availability is more than 34,000 MU there should be no energy gap either. What this model indicates is that without having to invest huge sums additionally on fossil fuel or dam based power stations, the projected demand of the state by 2018 can be met comfortably. 
This Integrated Resource Management approach clearly establishes that huge benefits can accrue to the society by adopting a holistic approach to meet our electricity needs. 
It should also be noted that this model has not taken into account the additional generation capacity that will be available to Karnataka from the ongoing and /or committed power projects like Bellary TPS (2*500 MW), Raichur TPS (unit 8, 9 &10), and Karnataka’s share in central sector projects like Kaiga Nuclear project (Unit 3 & 4), Kundankulam Nuclear project (2 * 1000 MW) etc.  Taking all these into account Karnataka can become hugely surplus both in peaking power capacity and annual energy capacity.  This situation may even provide us with the luxury of planning for the decommissioning of older coal fired generating units and the Kaiga nuclear power station.

Though the huge reduction shown for grid demand may appear to be unrealistic, it is credible and techno-economically feasible.  The figures indicated in the model have been arrived at on a conservative basis, but no claim is made on a high degree of accuracy. This model was presented in AER2006, IIT Bombay, on Dec 4-5, 2006. The objective of this exercise is to demonstrate the benefits of the order of magnitude only.  Only a fraction of the potential benefits have been used in the model, and even 50% of the indicated benefits can help us to overcome the chronic power shortages we are facing every-year.

The inference that can be drawn from the Integrated Resource Management approach is that there are many beneficial ways of meeting the growing electricity demand of the Karnataka Electricity Grid than through power capacity addition based on conventional technologies like fossil fuel based or large dam based power stations.  
Compared to the option of additional generation capacity, these measures provide a large number of additional benefits to the society such as:

· greatly reduced AT&C losses, 
· avoided cost of network expansion, 
· improved operational parameters, 
· much lower gestation periods, 
· much reduced growth in demand (CAGR) for grid electricity,
· reduced need for land acquisition for lines and substations, 
· avoided costs of recurring fuel expenditure, 

· reduced complexity in system operation, 
· avoided costs of peak load power stations,

· absence of the need for people’s displacement,

· advancement of local employment opportunities,

· reduced urban migration,

· much higher success in rural electrification etc.  
In effect this approach will mean highly reduced societal costs of electricity infrastructure, and improved quality of electricity supply, and minimum impact on the environment. 
The renewable energy sources when used as distributed generation sources are eminently suited for rural electrification, which otherwise would require unsustainable levels of financial commitment if grid quality electricity is to be supplied.

16. Societal costs of ‘business as usual’ policy V/S ‘holistic approach’ policy

Having advocated the technically suitable alternatives to the addition of generating capacity based on conventional technology to meet the growing electricity demand of the grid, the economics of these alternative measures will have to be examined.

A conservative estimate of the potential benefits mentioned in the table 10 above indicates that these options can provide additionally an equivalent of about 5,300 MW peak hour support and 25,000 MU per year energy to Karnataka.  At the prevailing cost of new generation capacity based on conventional technology (@about Rs. 4.5 Crores / MW), to add 5,300 MW will cost about Rs. 24,000 Crores of direct additional investment. 

Of the 5,300 MW of potential benefits available to Karnataka from alternative sources (as indicated in the table 10 above), about 2,500 MW can be obtained by efficiency improvement, energy conservation and DSM measures in the existing infrastructure. As the Bureau of Energy Efficiency has estimated, at the prevailing cost of additional energy generation, it costs a unit of energy about one fourth the cost to save than to produce it with new capacity. As per this universal experience it requires only Rs. 2,800 crores for saving power equivalent of 2,500 MW, whereas the cost of additional generating capacity of 2,500 MW based on conventional technology will be about Rs.11, 250 Crores.
A high level estimation of the cost of implementing the measures indicated in table 10 is compiled in Annexure 2 below.  The approximate cost of implementing these measures to obtain a benefit of 5,300 MW equivalent will be about Rs. 13,374 Crores. This is in stark contrast to the direct cost of about Rs. 24,000 Crores to install additional generation capacity based on conventional technology. The actual cost to the society in developing additional generation capacity based on conventional technology will be much higher because of the environmental and social & health costs of Project Affected Families.
Annexure 3 provides a rough budgetary plan for next five years to meet the additional electricity demand.
In order to achieve energy security on a sustainable basis for the development of all sections of our society, we have no other viable alternative but to adopt such integrated resource management approach.

17. Future options in conventional technology electricity generation 
It is not inconceivable that by adopting the Integrated Resource Management approach in an objective manner the additional electricity demand can be met largely by the measures discussed above. However, if the additional demand for electricity is so high that it cannot be met by these measures alone, much better options of harnessing the conventional technology energy sources must be considered. 
17.1 Fossil Fuel Technology: 
Since Karnataka has no known reserve of fossil fuels, the fossil fuel based technology for locating additional power stations within the state cannot be considered as best in the interest of our state.  It is a conventional wisdom that the location of a coal fired power station at either the coal pit head or very close to the load centre will result in maximum benefits. The location of coal power stations at places like Raichur, Mysore, Tadadi, Hasan, Bijapur etc. which are neither at the coal pit head nor at the load centre, brings in the disadvantages of both options.  Karnataka, which is already ranked as the driest state in the country as per some reports, cannot afford to have more of coal fired power stations requiring huge quantities of fresh water. The prevailing scarcity of fresh water in the state should not be allowed to get further exacerbated. In addition, the need for drastically reducing the emission from fossil fuel burning to mitigate the Global Warming should get high priority. Hence the proposals to set up more coal fired power stations in the state should not be considered at all. 
If the fossil fuel power stations based on highly advanced technologies of low emission and high efficiency is considered absolutely essential through objective analysis of the situation, the option of either investing in a joint venture or entering into agreement with another agency, which can set up a coal fired power plant at the coal pit head, should be considered. Power can be wheeled much more efficiently from such locations. The state government itself has admitted that it is much more economical for the state to set up coal power stations in coal rich states like Chattisgarh than in the state.
A better option with the already polluted Raichur thermal power station (RTPS, 7 x 210 MW) location could be to replace the existing 210 MW capacity generating units by large size units of super critical boiler parameters (660/800/1,000 MW units). Such an option would result in the reduced consumption of coal and hence the emissions per MW of installed capacity, reduced water consumption, and higher generating capacity in the same location. The occasion to design unit 8 at Raichur was a good opportunity in this respect. In place of the unit no. 1, which is 20 year old and which would need replacement soon, and the unit 8 of 210 MW capacity, a 660 / 800 MW unit could have been considered. It is reported that Unit 9 & 10 of 500 MW each are also planned at RTPS. This is another occasion to consider the optimization of unit size to obtain higher overall efficiency and reduced pollution in the same location, which is already having land, water and rail linkages instead of acquiring additional agricultural lands.

Since the state of Karnataka has no know reserve of any type of fossil fuel, the state’s interest would be best served by not considering setting up any new power plants based on fossil fuels, at least in the near future. The proposed 1,000 MW coal based power stations at Mysore, Hassan, Hasan, Bijapur, Bagalkot etc. will only exacerbate the problems associated with pollution, land acquisition and water resources in the state. 
Since the thermal efficiency of the coal power stations with sub-critical boiler parameters is only about 34%, and that there is huge inefficiency in transmission, distribution and utilization of electricity, the overall efficiency of energy conversion from coal to steam to electricity and then to end applications like water heating for bathing purposes could be only about 10%. Society has to objectively deliberate on throwing so much resources such as land, water, air etc. on fossil fuel technology with such a poor efficiency record.   

Similarly, the Yelahanka diesel plant due to the high cost of generation is reported to have resulted in low PLF (where the average annual PLF has been only about 45% in 13 years). Since the diesel import of the country, which is expected to reach 85% by 2012, will become costlier and difficult in the coming years the diesel power plants also are not suitable to our state. In view of the inability of the state to acquire gas linkage for Bidadi gas project even after 10 years of attempt, and the fact that inadequate natural gas supply has already affected the operation of existing NTPC power plants in the North and West also indicate that gas power projects cannot be suitable options for the state. 

In summary, it can be said that since the power plants based on any type of fossil fuel are not in the best interest of the state, the society has to consider investing large sums of money on such plants only as a last resort.

17.2 Hydro Power:  Though our state is known to have good hydro potential, not all of it can be harnessed due to social and environmental constraints. Almost all of the potential hydro sites are in think forests of Western Ghats.  These Western Ghats, which are among the 18 most important bio-diversity hot-spots as per UN, have already been ravaged by various developmental activities, including major hydel power stations of the state. These Western Ghats, which are the source of fresh water for the state, and the source of livelihood for thousands of families, cannot take any more abuse of its ecology.  A healthy ecology of the Western Ghats is very important for the sustainable development of not only Karnataka, but the entire peninsular India. Since last few decades the people who are living in these areas, have become very conscious of the credible threats to their very livelihood from such projects, and are staging very strong protests as experienced in the case of proposed projects at Bedthi, Kaiga, Tadadi etc.  The Ministry of Environment & Forests also is viewing any project proposals in Western Ghats with serious concerns, because of which getting the environmental clearance is getting increasingly difficult.
Considering these facts any proposal to build large dam based hydel projects in the state will meet a lot of obstacles in getting through the various stages of approval. Instead of planning for large hydel projects in our state few joint ventures or investment or agreement with other states or agencies which are very rich in hydro power like Himachal Pradesh, Arunachal Pradesh, Uttaranchal could be considered.  The possibility of investing in hydel projects of Nepal and Bhutan, as done by the constituents of Northern Region, should also be considered.
17.3 Nuclear Power:
Though the country has spent a considerable amount in the nuclear sector since 1960s, the contribution of nuclear power to the total installed generating capacity is less than 4%. Though there have been strong advocacy on part of the nuclear lobby to promote nuclear power the issues confronting the society have been very many; safety of the nuclear reactors, huge capital cost, adequate quantity of nuclear fuel, safe storage / dsiposal of spent fuel, apprehension of the common public, inability to establish that the overall cost-benefit is in its favour etc.  
“India is poorly endowed with Uranium; the most commonly used nuclear fuel. The substantial Thorium reserve will be useful only when it is converted into fissile material, which requires complicated processing.” As the Planning Commission itself has admitted the contribution of nuclear power to the total installed generating capacity by 2031-32 will be only about 5%.  Though there have been proposals of late to construct few large size projects (10,000 MW capacity at each locations) in coastal areas, the popular opposition to such large size projects as experienced in West Bengal is an indication of the difficulties ahead.  
Nuclear fusion technology, though being talked about highly amongst the nuclear powers, is not yet proven and is many decades away from the possibility of commercial use. Hence the nuclear power option as part of the conventional energy sources in India also seems to be very limited.  
"Nuclear power cannot save us because the world's supply of uranium and other radioactive minerals needed to generate nuclear power are very limited," Chen Mingde, vice chairman of the National Development and Reform Commission, said in comments quoted by the China Daily newspaper.
18. Organisational framework & human resources for the future
Since the policies followed during the last 6 decades have not been able to meet the electricity demands of all sections of our society satisfactorily, there is a need to review the organizational structure of the electricity supply industry in the state. The reforms undertaken by the state govt. in recent years has resulted in unbundling of the sector. Now we have separate companies for generation, transmission and distribution even though they are all still under the control of one department. Though the IE Act 2003 requires the transmission company and the distribution licensees to be independent of each others, Karnataka Power Transmission Corporation Ltd (KPTCL) has been controlling the higher level policies of the five distribution companies in the state. Karnataka Power Corporation Ltd (KPCL), however, is functioning independently of KPTCL and the distribution licensees. Karnataka Electricity Regulatory Commission (KERC) also has started functioning since late 1990s.

Since the state government has full control in the functioning of electricity companies, and also heavily influencing the policy matters, these companies seem to be struggling to operate on commercial basis. These companies together are reported to be incurring losses to the extent of more than Rs. 2,000 crores every year, which cannot be sustained. In addition there does not appear to be good co-ordination of the functioning between the five distribution licensees, the transmission licensee and the generating company. Without good co-ordination of the functioning of these seven companies, it will be impossible to optimize the utilization of the resources of the state. For example: KPCL seem to practice a single corporate objective of setting up more and more additional generating capacities; KPTCL seem to be working towards expanding the transmission network and its assets; and distribution licensees seem to be interested in selling more and more electrical energy.  Under such a scenario the public cannot expect the optimization of the state’s resources. As has been experienced during the last few decades the investment in the electricity sector has continuously increased, but neither the power cuts have been overcome nor has the quality of supply been improved to a satisfactory level. At the same time the natural resources of the state are not being put into maximum use because of the overall inefficiency in the industry.
18.1 State level co-ordination committee: It is very unfortunate that there is no single agency in the state which is entrusted to take a holistic look of the integrated resource management within the state.  The experience so far indicates that the state’s Energy Department is found to be lacking in the required manpower competence to handle these issues.  It is obvious that the interests of the paying public, the natural resources and the fragile environment of the state cannot be adequately protected with the existing industry structure. A state level coordinating body to consider all the relevant issues in meeting the additional demand for electricity at the lowest overall societal cost is an urgent necessity. The state govt. should consider setting up a state level co-ordination committee, which has complete autonomy, to develop policies and procedures for appropriate environmental regulations of electricity sector and utilities in the State, including the electricity generating companies.  Such a co-ordination committee should be vested with the responsibility of optimising the use of natural resources of the state as far as electricity industry is concerned, and to coordinate with environmental regulatory agencies so that all issues relating to environmental impact of every power project are objectively considered to ensure the sustainable development of the state at the lowest overall societal cost. Such a co-ordination committee shall insist that any proposal for large power projects must be first supported by objective cost benefit analysis of all the viable alternatives available.

The articles of association of KPCL should be suitably modified, if necessary, to mandate it to look at all techno-economically available alternatives to meet its business objectives, including the virtual generating capacity addition through energy efficiency, DSM measures and distributed renewable sources of energy.  KPCL should also objectively consider investing in other states or joint ventures to get additional electricity at lowest overall cost to the society, keeping in view the direct and indirect impact of its projects on the environment. 
KPTCL, instead of looking only to expand its network, should consider all the available alternatives to reduce the overall cost and to optimize the use of its network elements.
The distribution licensees, instead of operating only as electricity supply companies, should consider offering the energy services in a holistic way. They should advise individual customer on the most suitable way to meet his/her energy requirement. It may be grid supply, or solar PV system or bio-mass plant. Effective DSM should be one of the most important corporate objectives for the distribution licensees.

It is essential that all these companies are run professionally, instead as govt. departments. Professional managers, with clearly identified responsibilities and performance objectives, should be appointed to run these companies.  These companies should also be given adequate operational autonomy, with the government’s involvement restricted to only high level policy guidelines.    

18.2 Energy Service Companies: The state government should consider encouraging private entrepreneurs setting up energy service companies.  “.. (there should be) adoption of a least cost planning and policy approach that ensures energy efficiency and DSM have a level playing field with supply options. The regulatory Commissions should invite bids for DSM while approving new capacity additions (Planning Commission’s recommendation)”. 

18.3 Performance yardsticks for the electricity companies: An established way of ensuring good performance from these companies is to make them accountable to the common public through periodical performance review.  One of the main issues the society needs to concern itself with is to ensure that the electricity companies involved in generation, transmission and distribution are performing to the industry standards and they strive to emulate the world best practices.  Progressive companies all over the world have a practice of benchmarking their performance at international level.  Our society should continuously need to remind itself that there are many countries, which have uninterrupted electricity supply of very high quality, and the real cost of such a supply is either coming down in real terms, or at least not increasing exponentially as it is happening in India.  There is a lot we can learn from international best practices in all areas of electricity generation, transmission, distribution and utilization. A continuous review of our practices with international industry leaders is essential to provide the better service to the society, which is the main objective of establishing the state owned electricity supply companies. Once their business objectives are clearly defined with measurable goals, they should be subjected to public audit. 
18.3.1 Common obligations of various electricity companies:

· Whether the planning, design, construction, specification, procurement, testing, commissioning, operation, maintenance, fault investigation, repair procedures, safety aspects, cost control; and the performance/service standards follow the industry best practices, and subjected to peer review?

· What are the performance/service guarantees given to the stakeholders in general, and to customers in particular?

· Is the customer satisfaction feedback obtained scientifically and regularly, and remedial actions taken earnestly?

· How does the performance compare with the industry leaders both within the country and internationally? Without adequate benchmarking there is no way of telling whether the performances can be improved further.

· How does it propose to accurately measure the performance indices and publish the same?

· Whether quality certification like ISO certification obtained?  Few of the electricity companies in India have adopted one or more of: ISO 14001 certification for environment safeguard: OHSAS 18001 for occupational hazard; ISO 9001 for quality management system etc. These are needed to achieve not only power self sufficiency, but a quality power system; they will help to assure the stakeholders that certain systematic approaches are being adopted to maintain good quality.

· Does these companies have regular interaction on all common issues with similar companies within the country and internationally?

· What role are they playing in R&D of the respective sector? 

· How close a relationship does the company have with the public? Are the public, especially the affected sections of the society, being consulted effectively on all major projects? If so, what is the mechanism employed?

· How is the public being kept informed of the new major projects of considerable investment and of environmental importance?

· What are the policies adopted as far as safety (of operating personnel and public), asset management, risk management, environmental management, and the surrounding communities are concerned?

· How do these companies compare in cost effectiveness with similar companies in India and abroad? 

· Do they have perspective plan for development over a horizon of 5 to 10 years? If so, they should be available in public domain.

· Before they seek to increase the price of supply of electricity, do these companies have taken all possible measures to reduce the cost of such supply, and can they prove so?  In return for the increase in the supply tariff what improvements in service standards can the consumers expect?

18.3.2 Obligations of generating companies: 

· Whether all the existing generating units OR generating stations are generating electricity at maximum efficiency and lowest possible cost?
· Are there detailed studies/plans to either increase the efficiency or the generating capacity of the existing units through renovation and modernization? When are these plans set to be completed?
· Has there been a study to compare the performance of each of the generating unit with the best in the industry, and whether improvements are being implemented?
· What sort of agreement it has with Transmission Company for the supply of MVAR?  Such an agreement helps in obtaining remunerative price for the additional MVAR it may be asked to generate more than that is technically necessary.
· Is it considering the options other than electricity generation within the state; like partnering in private/public sector generation like a pithead coal station in Bihar or a hydro station in Himachal Pradesh?  

· What are its plans to harness the small, mini and micro hydel potential in the state?

· Whether the non-conventional energy sources are being harnessed?  If there are any impediments in doing so, what actions have been taken to overcome them?

    18.3.3  Obligations of transmission companies:
· Whether the system losses are comparable to the industry standards, and how does it compare internationally?

· How often is the network optimization study carried out, and whether all the feasible recommendations from it are implemented earnestly?

· Before embarking upon new lines or higher system voltage, whether all other options like existing transmission corridor up-gradation or the system improvement have been explored and implemented to the extent possible?

· What commitment does it give to the public to reduce the transmission losses to the international standards?

· What is the service standard assurance given to its customers? What are the targets for achievement as far as SAIFI, SAIDI, CAIDI are concerned?  

· SAIFI – System Average Interruption Frequency Index, gives an indication of the number of interruptions for a given period averaged out at the grid level.  This can be measured at the sub-station level to effectively determine its reliability.

· SAIDI - System Average Interruption Duration Index, gives an indication of the average duration of interruptions for a given period averaged out at the grid level.  This too can be measured at the sub-station level to effectively determine its reliability.

· CAIDI - Customer Average Interruption Duration Index, gives an indication of the average duration of interruptions per customer for a given period averaged out.  This too can be measured at the sub-station level to effectively determine its reliability, and to compare it with the performance of other stations.
· What should be the self imposed penalty or KERC imposed penalty for not achieving the service standards by a given deadline?

        18.3.4  Obligations of distribution companies:
· Whether the distribution losses are comparable to the industry standards, and how does it compare internationally?

· What is the service standard assurance given to the customers? What are the targets for achievement as far as SAIFI, SAIDI, CAIDI are concerned?

Note: It will be a revelation to compare these performance measures with some international companies. As an typical comparison, ESCOM, a South African supply company operating in similar conditions to ours is compared with that of a progressive company in India as follows: 

                          SAIFI – ESCOM (11 interruptions per year) and Indian company (166 interruptions per year)

                             SAIDI – ESCOM (22 minutes per year) and Indian company (13,150 minutes per year)

· Such indices have been well accepted as typical performance indicators at international level. The objective should be to take all the techno-economically viable measures to improve on these targets every year.    

· What should be the self imposed penalty or KERC imposed penalty for not achieving the service standards?  What are these penalties for inadequate quality of supply as far as voltage and harmonic contents are concerned?

· What should be the penalty if the supply interruption extends beyond a target, under normal circumstances?

· What sort of agreement it has with Transmission Company for the supply of MVAR?

· Whether the tariff sought for different categories of consumer is sustainable to achieve fair return on the investment, protect the weaker sections of the society, encourages energy efficiency, and avoids wastage?

· What commitment does it give to the public to reduce the distribution losses to the international standards, and to minimize the overall cost of supply?

· What are its plans to ensure that the VAR requirements of the individual loads are met the load itself?  Such an arrangement reduces the distribution losses by a considerable extent.

· What are its plans to make the distribution system, including the LT lines and transformer centers, safe to the public and its own staff at a level acceptable to the industry?  Are there any plans to get peer review of its safety procedures?

· What process has it in place to receive and address the public complaints? What is the minimum and maximum time frame needed to attend to typical complaints under normal circumstances?  A detailed statement is needed in this regard.

· What is its commitment to provide adequate electricity of high quality to everyone in its license area?  What initiatives are in place to have access for adequate quantity of electricity in future?

· Whereas, Bangalore city consumers are enjoying better quality and continuity of electricity supply as compared to other towns and cities, and rural areas, are there any plans to compensate the affected customers in the form of reduced tariff for the similar category of customers?

· How easy it is for its customers to pay the bills, lodge complaints, apply for new connections, or to get any of their complaints addressed?

18.4 Strengthening the role of KERC: Industry experts are of the view that Electricity Regulatory Commissions are the best thing to happen to the industry in recent years. KERC has the potential to turn around the industry to the overall satisfaction of the society. But KERC need the necessary powers to discipline the electricity companies in the state. The state govt. should not only provide all the assistance, which KERC may require, and respect its decisions, but also create a legal environment, where the KERC becomes the people’s mouthpiece.  For this to occur the state owned electricity companies should be mandated to fully comply with the directives of KERC. KERC’s directives should clearly reflect the public opinion by making the public hearing a good representation of the people’s view.  KERC should also be vested with powers to scrutinise all major investment proposals in the power sector, to ensure optimal utilisation of the state’s natural resources at the lowest societal cost. All such proposals costing over a certain limit (say Rs 10 Crore) should have prior approval by KERC. 
19. Public participation towards inclusive growth

An effective way to keep the industry transparent and responsible is to have the public awareness of adequate level by making available all the relevant information to them.  The society should seek, through KERC, answers to all the relevant questions on the functioning of the electricity companies to ensure that best practices are employed in all business aspects of the industry.  The enactment of suitable laws along with efforts by KERC to make available all the necessary information to the public can play a crucial role in protecting the precious natural resources, and fix responsibility for different organizations and individuals.

As discussed in the earlier sections, the efficient use of the existing set up and the assets themselves can go a long way in addressing many of the issues, which the different stakeholders of electricity are facing since many decades.  The issues mentioned in section 18.3 above, amongst others, should be addressed by the society through the good offices of KERC.

Public participation in all major decisions through effective public consultation process is crucial in this regard.  A major factor in the success of such companies in developed countries is that there is effective public consultation process in those countries.  Such public consultation processes are employed in all projects of societal importance.  Information dissemination on all relevant issues of the company business should be made available to the public freely on a regular basis. Consumer awareness campaign on energy efficiency, DSM, safety etc. should be a primary objective for these companies.  Social and environmental responsibilities should rank high on their business priorities, which should be measured by the public feedback.
19.1 The role of Public in power sector reforms

As in any other economic sector of our society the public’s role is critical in finding a solution to the power crises.  Our society would do well to appreciate that energy profligacy, as seen in rich countries such as USA, Australia and European countries cannot be sustained for a long time. This is certainly relevant to populous countries like India. As long as we cannot ensure equitable and legitimate share of energy availability to all sections there is no hope of energy security.

Some of the areas where the public can help the electricity supply companies to overcome the chronic deficits in power are:

· Reduce individual energy consumption to a level where it can be sustainable on a long term basis; make an honest effort in distinguishing between energy needs, energy wants and energy luxuries;

· Persuade people around to do the same;

· Persuade public service agencies such as local administrations to reduce energy wastage in street lights, libraries, public buildings;

· Build / develop local lobbying groups to reduce electricity consumption for decoration purposes and unnecessary lighting;

· Not to use lifts, instead of steps, wherever possible;

· Persuade the organizers of public and private functions to minimize the energy wastage;

· Make all possible efforts to use only high efficient electrical appliances such as CFLs, TVs, PCs, refrigerators, mixers/grinders, motors/pumps; avoid Air Conditioners wherever possible; 

· Minimise the use of electrical appliances during morning peak (6 AM to 9 AM) and evening peak hours (6 PM to 9 PM);

· Consider using the Time-of-day metering wherever possible;

· Adopt energy auditing measures to reduce wastage of energy;

· Consider deploying distributed sources of renewable energy at individual premises / communities, wherever possible to reduce the pressure on the electricity grid;

· Keep a vigil on the electricity supply voltage at individual premises, and persuade the concerned authorities to correct the same quickly if the voltage is outside the stipulated range; the supply voltage should be 240 Volts (+/- 10%) for single phase supply of two wires, and 415 Volts (+/- 10%) for 3 phase supply of 4 wires;

· Adhering to the relevant regulations of electricity supply, including prompt payment of bills, will go a long way in making the electricity industry efficient and accountable to people.
20. Recommendations

20.1 Adequate investment on efficiency improvement of the overall electricity industry should be a top priority for the government.
20.2 Efficiency improvement in Generation, transmission, distribution and utilization to the international best practice levels should precede any additional investment in new generating capacity.

20.3 Effective DSM measures should get the necessary priority at the same time.

20.4 KPCL and ESCOMs should seriously consider promoting new & renewable energy sources. 

20.5 The crippling power cuts should be dispensed with through a combination of energy efficiency, conservation and DSM measures.

20.6 All the techno-economically viable options should be considered effectively, along with objective cost-benefit analyses, before planning for large size projects.
20.7 Objective consideration of all the social, environmental and economical issues should be seriously undertaken in the decision making of all projects.
20.8 International best practice in all business processes should be adopted.

20.9 The electricity companies in the state should be mandated to demonstrate a high level of corporate responsibility on all social, environmental and economical issues, preferably through periodical public audits.

20.10 Power plants based on fossil fuel or large dams should not be considered for the state until all the other techno-economically viable options are fully exploited. 

20.11 Because of the growing population and demand, we should seriously look at energy scenario not just for next 5-10 years, but for the future generations also. 
20.12 Optimum use of new and renewable energy sources, especially as distributed generation sources, should be the primary plank of our future energy policy.

20.13 The credible risk of the scenario of surplus base load generating capacity in the near future should be objectively considered while planning for additional coal based power stations in our anxiety to bridge the gap between demand and supply.
20.14 The distribution licensees should make a scientific study of the cost of supply to each category of consumers, on the basis of which the cross-subsidy should be eliminated as per the requirements of IE Act 2003. 

20.15 The serious implications of Global Warming and Climate Change as discussed in IPCC reports, and the recommendations thereof should be a major consideration in all the decision making processes.

20.16 Integrated Resource Management Planning along with a holistic approach to the societal needs should be the critical business process.

20.17 Widespread use of energy efficient CFL lamps instead of inefficient incandescent bulbs should be encouraged on a war footing.

20.18 The electricity companies should be run by professional managers with adequate autonomy; they should be made accountable for clearly measurable performance targets.

20.19 A state level coordinating body, preferably under the aegis of KERC, with adequate autonomy and powers to consider all the relevant issues in meeting the additional demand for electricity at the lowest overall societal cost is an urgent necessity.

20.20 Suitable business environment should be created for setting up of energy service companies both in private and public sectors, by adoption of a least cost planning and a policy approach that ensures that energy efficiency and DSM have a level playing field with supply options. 

20.21 As recommended by the Planning Commission, the regulatory Commissions should invite bids for DSM while approving new capacity additions.

20.22 The renewable energy sources should be preferred to be used as distributed generation sources for rural electrification of remote or small villages.

20.23 Based on good performance yardsticks the electricity companies should be made accountable to the common public through periodical performance review.

20.24 Effective public participation in all important decisions should become mandatory. 

20.25 Public awareness campaign and information disclosure should be a major corporate objective for the electricity companies in the state.
21. Conclusions
The much needed security of a reliable and quality electricity supply to all sections of the society has not been achieved even after 6 decades of independence.  Such a failure on part of the electricity sector has major impact on social, environmental and economical aspects of the state’s development efforts.  The crippling power cut is a disgrace on the state’s avowed goal of a welfare society. Through suitable policies and initiatives, this situation must be arrested and improved if we are to aim at the all-round development of not just the present generations, but also of the future generations.  Growing population, ever increasing demand, and vastly unmet energy requirements are demanding serious measures immediately, without which our society will face grave future. A paradigm shift is needed in the way we look at the overall needs of the society. 
Unless the efficiency of the overall electricity industry is improved to international best practice levels, no amount of additional generation capacity will be able to bridge the gap between demand and supply; it will only put tremendous pressure on the limited resources of the state. Sustainability of the energy resources with strong emphasis on social and environmental impacts should be a key factor in our policies.

Highly objective consideration of the electricity scenario in the state will reveal that in reality there is no shortage of the electricity generating capacity if we can achieve international standards in the performance of the assets in generation, transmission, distribution and utilization.  Hence, efficiency improvement, energy conservation, DSM, and optimum deployment of distributed renewable energy sources will not only enable us to eliminate the deficits, but also will reduce the need for large additional power generating capacities.  There is huge potential for this approach to ensure much improved status of social, environmental and economical aspects of our state.
The fact that our state has no known reserve of fossil fuel of any kind, and the real economic viability of planning for power plants based on these fuels should be another major consideration in our decisions. The multi-dimensional issues associated with coal from distant places, imported diesel / petrol, and the uncertainty of the supply of natural gas should be objectively factored in while making decisions on additional generating capacity. Though there appears to be huge potential for additional hydro capacity in the state, the unquestioned need to protect the ecologically sensitive Western Ghats, where most of such potential is available, must not be compromised at all.  The Western Ghats, which are already devastated to a considerable extent by many developmental projects, should be considered as the life line for our state and protected with all the seriousness it deserves. 
In formulating policies for the energy security the findings and recommendations of IPCC should be the focus of our attention.  Integrated Resource Management Planning based on lowest overall societal cost, along with a holistic approach to the societal needs, should be the critical business process.

International best practices and bench marking shall be adhered to in all business processes.  In planning to meet the additional electricity demand, all the techno-economically viable options must be considered objectively without relying on large power projects only.
The companies engaged in electricity generation, transmission and distribution business should be managed by industry professionals like a successful private enterprise with adequate levels of autonomy and societal responsibilities. The articles of association of these companies should be modified, if necessary, to reflect the changing needs of the society. 
Suitable tariff policies without cross subsidies, which will encourage economical & productive use of electricity, and which will directly discourage the wastages should be implemented with a sense of total commitment.

Performance yardsticks for the electricity companies should be developed in consultation with all the stakeholders and effectively implemented.

A state level coordinating body to consider all the relevant issues in meeting the additional demand for electricity at the lowest overall societal cost is an urgent necessity.

---------------------------
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	Karnataka Electricity Industry - Integrated Resource Management Model 
	
	
	
	

	
	
	
	
	
	
	
	
	

	PART I: High level calculations of benefits: forecast for peak demand power (MW)
	
	

	
	Year 2009 onwards
	
	2009
	2011
	2013
	2015
	2017
	2018

	A
	Load forecast @7% growth from 6,200 MW base in 2006 with 0.5% reduction in CAGR every year (peak hour demand)
	MW
	7595
	8051
	8453
	8791
	9055
	9281

	B
	Demand reduction feasible through existing system improvements
	
	
	
	
	
	
	

	
	B1. Generation improvement through R, M & U
	MW
	16
	16
	16
	16
	16
	16

	
	B2. Transmission & Distribution loss reduction
	MW
	110
	110
	110
	110
	110
	110

	
	B3. Non-agricultural uses
	MW
	110
	110
	110
	110
	110
	110

	
	B4. Agricultural use (100 MW reduction during peak hours assumed)
	MW
	10
	10
	10
	10
	10
	10

	
	Aggregate reduction feasible from efficiency measures
	MW
	246
	738
	1230
	1722
	2214
	2460

	C
	Demand reduction feasible through solar technology
	
	
	
	
	
	
	

	
	C1. AEH Installations (50% reduction during evening hrs assumed)
	MW
	105
	105
	105
	105
	105
	105

	
	C2. Residential installations
	MW
	30
	30
	30
	30
	30
	30

	
	C3. IP sets (100 MW savings during evening hrs assumed)
	MW
	10
	10
	10
	10
	10
	10

	
	C4. Public & commercial lighting
	MW
	4
	4
	4
	4
	4
	4

	
	Aggregate reduction possible through solar technology
	MW
	149
	149
	149
	149
	149
	149

	D
	Demand reduction feasible through wind energy
	MW
	60
	60
	60
	60
	60
	60

	E
	Demand reduction feasible through biomass
	MW
	48
	48
	48
	48
	48
	48

	F
	Aggregate demand reduction through NCE sources
	MW
	257
	771
	1285
	1799
	2313
	2570

	G
	Net power demand forecast on the grid (= A-(B+F))
	MW
	7092
	6542
	5938
	5270
	4528
	4251

	
	
	
	
	
	
	
	
	

	PART II: High level calculations of benefits: forecast for annual energy requirement (MU)

	H
	Load forecast @7% growth from 34,300 MU base in 2006 with 0.5% reduction in CAGR every year (annual energy demand )
	MU
	42019
	44540
	46767
	48638
	50097
	51349

	I
	Energy reduction feasible through existing system improvements
	
	
	
	
	
	
	

	
	I1. Generation improvement through R, M & U
	MU
	80
	80
	80
	80
	80
	80

	
	I2. Transmission & Distribution loss reduction
	MU
	700
	700
	700
	700
	700
	700

	
	I3. Non-agricultural use
	MU
	430
	430
	430
	430
	430
	430

	
	I4. Agricultural use
	MU
	250
	250
	250
	250
	250
	250

	
	Aggregate reduction feasible from efficiency measures
	MU
	1460
	4380
	7300
	10220
	13140
	14600

	J
	Energy reduction feasible through solar technology
	
	
	
	
	
	
	

	
	G1. AEH Installations
	MU
	110
	110
	110
	110
	110
	110

	
	G2. Residential installations
	MU
	60
	60
	60
	60
	60
	60

	
	G3. IP sets
	MU
	320
	320
	320
	320
	320
	320

	
	G4. Public & commercial lighting
	MU
	64
	64
	64
	64
	64
	64

	
	Aggregate reduction feasible through solar technology
	MU
	554
	554
	554
	554
	554
	554

	K
	Energy reduction feasible through wind energy
	MU
	210
	210
	210
	210
	210
	210

	L
	Energy reduction feasible through biomass
	MU
	200
	200
	200
	200
	200
	200

	M
	Aggregate energy reduction feasible through NCE sources
	MU
	964
	2892
	4820
	6748
	8676
	9640

	N
	Net energy demand forecast on the grid (= H-(I+M))
	MU
	39595
	37268
	34647
	31670
	28281
	27109


Annexure 2

 High level estimate of costs of additional sources of electricity for Karnataka 

	        Technique
	Estimated Potential for  savings
	High level estimate of costs

	R, M & U
	160 MW / 800 MU
	Rs. 104 Crores (@Rs. 65 Lakh/MW, as per BBMB experience)

	T&D loss reduction
	1,100 MW /  7,000 MU
	Rs. 1,240 Crores (@Rs. 1.125 Crores/MW, as per BEE estimations)

	Utilisation loss reduction -

non-agricultural
	1,100 MW / 4,300 MU
	Rs. 1,240 Crores (@Rs. 1.125 Crores/MW, as per BEE estimations)

	Utilisation loss reduction  - 

agricultural
	Nil peak demand savings 

and 2,500 MU energy
	Rs. 200 Crores (@Rs. 0.75  /kWH as per BEE estimations)

	Wind energy
	600 MW /2,100 MU
	Rs. 2,700 Crores (As per Planning Commission estimate)

	Biomass
	480 MW / 2,000 MU
	Rs. 1,440 Crores (As per Planning Commission estimate)

25% of the MW benefit to come from distributed generation sources. Hence this much cost shall be borne by beneficiaries 

	Solar – Water heating
	2,100 MW during morning  Peak and 1,050 MW during Evening peak / 1,100 MU
	Actual costs to be transferred to the end users as all of the benefits are expected to come from distributed generating sources

	Solar –residential lighting
	300 MW / 600 MU
	Rs. 750 Crores (As per Planning Commission estimate; @ Rs 25 Crores /MW).  90% of the MW benefit to come from distributed generation sources. Hence this much cost shall be borne by beneficiaries

	Solar - water pumping for  IP sets
	300 MW /

3,200 MU energy
	Rs. 2,250 Crores (@Rs.30 Crore/MW, as per Planning Commission estimate)

All benefits to come from distributed generation sources. 10% of the total cost in the form of subsidy and technical support cost shall  borne by the society. 

	Solar - Public and 

commercial  lighting
	40 MW / 640 MU
	Rs. 750 Crores (As per Planning Commission estimate;@ Rs 25 Crores/MW). 75 % of the cost to be borne by State.


Annexure 3

Schemes /Programme for managing the demand in Karnataka
	Programme
	Total cost (Crore Rupees)
	Annual maintenance capital cost (Crore Rupees)
	Annual recurring costs (Crore Rupees)
	Remarks

	1. CFL for Bhagyajyothi Scheme
	10.5

(for three years)
	3.5
	Nil
	In three years all the BJ scheme houses should have CFL lamps only

	2. CFL for others
	23.75 (for five years)
	4.75
	Nil
	Only interest on capital at 5 % per year

	3. Solar water heaters
	405

(for three years)
	45
	90
	Discount of Rs.100 per installation per month PLUs difference in interest cost of 2% lending and 5 % borrowing.

	4. Efficiency improvement in IP sets
	56

(for five years)
	Nil
	17
	Only difference in interest cost of 2% lending and 5 % borrowing.

	5. Technical loss reduction
	1350

(for five years)
	270
	Nil
	15% loss reduction (3% each year); from a base of 6,000 MW and @4.5 Crores per MW of capital cost

	6. Generating station upgrade/refurbishment 
	240

(for five years)
	48
	Nil
	32 MW benefit each year; at 33% cost of new generation

	7. Efficiency improvement in non-   agricultural consumption
	375

(for five years)
	75
	Nil
	50 MW benefit each year; at 33% cost of new generation

	8. Solar PV cells
	25

(for five years)
	5
	Nil
	10,000 installations each year; 3% interest loan

	9. Bio-mass energy
	25

(for five years)
	5
	Nil
	3% interest loan

	10. Making use of captive power plants in the state
	Nil
	Nil
	Nil
	Direct investment may not be needed; in some cases strengthening of T&D systems may be needed.

	11. Massive awareness campaign on energy conservation 
	5

(for five years)
	Nil
	1
	Use of NGOs

	12. Energy auditing on all industries/establishments with connected load more than 25 KW
	10

(for five years)
	Nil
	2
	Make use of accredited energy auditors; the cost may also  be recovered from the consumers
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