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6.  INFRASTRUCTURE

Power

Introduction

Growth in the consumption of energy is related to the growth of the economy, modernization, urbanization and improvement in the quality of life of the people.


India ranked sixth in the world in terms of total consumption of commercial energy during 1999. The country’s consumption was only 12.5 per cent of that of USA, the world’s highest consumer of energy and 37 per cent of China’s, world’s most populous country (CMIE, Energy, 2001). However, the energy consumption in India does not reflect the actual demand due to supply shortages.

For the year 1999-00, power consumption for the country as a whole was 319993 MKwH whereas the consumption for Jammu & Kashmir was 2915 MKwH,  sharing 0.9 per cent of the total consumption for the country as a whole.

The state has a huge hydel potential estimated at 20,000 MW. of which less than 10 per cent has been exploited so far. Among the primary sources of commercial energy, Jammu & Kashmir has proven reserves of coal and lignite. The production of non-coking coal in 1999-2000 was 28 thousand tonne and lignite reserves in the state were 128 million tonne (CMIE, Energy, 2001). 

Hydel energy is the cheapest source of energy available to the state, though thermal energy is also consumed in large proportions. The installed capacity in thermal plants as on 31 March 2000 was 184 MW. Thermal plants are basically used as standbys to back the hydel plants whose generation capabilities fall during winter season due to low river discharge. On the other hand, coal and lignite provide a high-cost option, because of difficult mining conditions in the case of low fuel value coal and lignite of high ash content.

Renewable energy, especially solar energy also has a vast potential in meeting the increasing demand for energy in the state. Solar energy can be an important source for Ladakh due to its sunny and dry climatic conditions.

The power sector in Jammu & Kashmir, however, is one of the most underdeveloped sectors in the state. It has not only been unable to keep pace with the growing demand but its supply to ultimate consumers has also been poor. In addition to large unexplored potential, inadequate transmission and distribution network, huge transmission and distribution (T&D) losses, low power tariff, power thefts as well as long gestation period of the power projects have contributed to the dismal situation of the sector.

Generating Capacity

The installed capacity in the state as on March 1998 was 374.13 MW, with 190.19 MW in hydel plants and 183.94 MW in thermal plants. The 9th Five-Year Plan (1997-2002) was targeted to commission 14 ongoing hydroelectric projects with a total capacity of 144.46 MWs. These projects included small/mini hydel projects with up to 3 MW capacity as well as big projects like USHP-II (105MW).  The generating capacity of the hydel plants increased to 232.7 MW in 2001 with no addition to capacity in thermal plants (Table III.27) During 1997-98 and 1998-99 there was no addition to the capacity whereas 35 MW was added during 1999-2000 and 8 MW during 2000-01 to the hydel capacity. The hydel capacity further increased to 300.15 MW by June 2002          (Table III.28). The hydro–thermal mix for the state was 51:49 in 1997-98 and the ratio increased to 56:44 in 2000-01.

Table III.27: Electricity availability in Jammu & Kashmir
	Year
	Installed Capacity (MW)
	Generation (MKwH)

	
	Hydel
	Thermal
	Total
	Hydel
	Thermal
	Total

	1997-98
	190.19
	183.94
	374.13
	892.00
	59.00
	951.00

	1998-99*
	189.00
	183.90
	372.90
	662.00
	6.00
	668.00

	1999-00
	225.2
	183.90
	409.10
	602.00
	0.00
	602.00

	2000-01
	232.70
	183.90
	416.60
	551.00
	5.00
	556.00


* The figures for Installed capacity for 1998-99, 1999-2000 & 2000-2001 are provisional figures. 

Sources:
(i)  Annual Report on the working of  SEBs & Electricity Departments, Planning Commission, GOI, 2001.


(ii) Power Development Corporation, J&K, June 2002.


The entitlement for the state from Salal and Uri power projects is 34.39 per cent and 33.96 per cent respectively. This includes 12 per cent free power which the state is entitled to get as royalty from the projects set up under the central sector in the state. 

Generation

Against this, the generation of power from the hydel projects was 892 MKwH and 59.00 MKwH from thermal projects in 1997-98 summing to 951 MKwH. Generation from hydel plants, however, fell to 551 MKwH in 2000-01 with only 5 MKwH of generation from thermal plants (Table III.27).

Table III.28: Existing Hydel Power Projects in J&K

	Name of the Project
	River Basin
	Configuration
	Installed Capacity (MW)

	State sector

	Lower Jhelum
	Jhelum
	3x 35
	105.00

	Upper Sindh –I
	Jhelum
	2x11.3
	22.60

	Upper Sindh –II
	Jhelum
	3x35
	105.00

	Ganderbal
	Jhelum
	2x3+2x4.5
	15.00

	Karnah
	Jhelum
	2x1
	2.00

	Chenani-I
	Chenab
	5x4.66
	23.30

	Chenani-II
	Chenab
	2x1
	2.00

	Chenani-III
	Chenab
	3x2.5
	7.00

	Rajouri
	Chenab
	2x0.35
	0.70

	Sewa-III
	Ravi
	3x3
	9.00

	Ikbal Bridge
	Indus
	3x1.25
	3.75

	Hunder
	Indus
	2x0.20
	0.40

	Sumoor
	Indus
	2x0.05
	0.10

	Bazgoo
	Indus
	2x0.15
	0.30

	Stakna
	Indus
	2x2
	4.00

	Sub- Total
	
	
	300.15

	Central Sector

	Salal HEP
	Chenab
	6x115
	690.00

	Uri – I
	Jhelum
	4x120
	480.00

	Sub-Total
	
	
	1170.00

	Grand Total
	
	
	1470.15


Source: Power Development Department, J&K, June 2002. 

Consumption

Consumption of power increased from 2577.9 MKwH in 1997-98 to 3397.0 MKwH during 2000-01 recording an increase of 31.7 per cent. The domestic sector has been the biggest consumer followed by agriculture and industry. Domestic consumption showed an increase of 65 per cent during the same period, followed by an increase of 13.84 per cent in agriculture and 59.39 per cent in industrial consumption. The state is dependent on external sources to fill the wide gap between the demand and supply of power. The supply of power is measured by its own generation. Gross generation of power in the state is only 8.6 per cent of the total energy available as the latter includes the power purchase from central and other sources. Since the supply of power is usually not metered, consumption figures are only estimates and not actual consumption by the consumer.

Table: III.29: Electricity consumption in Jammu & Kashmir
 (Million KwH)

	Year
	 Total Consumption
	Domestic 
	Commercial 
	Agriculture
	Industry
	Railway Traction
	Outside the State
	All other

Consumers

	1997-98
	2577.9
	652.70
	125.5
	439.2
	313.7
	0.0
	0.0
	1046.8

	1998-99
	2873.7
	830.0
	160.9
	500.0
	452.4
	0.0
	0.0
	930.4

	1999-00
	2915
	830
	190
	500
	460
	0.0
	0.0
	935

	2000-01(AP)
	3397.0
	1077
	250
	500
	500
	0.0
	0.0
	1070


Sources:
1) Annual Report on the working of  SEBs & Electricity Departments, Planning Commission, GOI, 2001.


2) Power Development Corporation, J&K, June 2002.
Table: III.30: Net generation and total energy availability for the state


(Million KwH)

	Year
	Net 

generation
	Energy received
	Energy received from central sector
	Others
	Energy availability

	1997-98
	942
	3967
	3918
	49
	4909

	1998-99
	706(P)
	4723
	4679
	45
	5429

	1999-00
	650(RE)
	4851(RE)
	4800
	51
	5501

	2000-01
	990(AP)
	5449(AP)
	5379
	70
	6439


Sources: 
1) Annual Report on the working of SEBs & Electricity Departments, Planning Commission, GOI, 2001.

2) Power Development Corporation, J&K, June 2002.

Transmission & Distribution (T&D) Network 

According to the Sixteenth Power Survey conducted by the Central Electricity Authority (CEA), the demand for power is projected to increase from 6796 MUs in 2001-02 to 7214 MUs in 2002-03 and 9099 MUs by 2006-07. Peak demand is expected to grow to 1923 MUs by the end of the 10th Five Year Plan. To meet the future demand as projected, matching infrastructure is required. The state however, has a weak T&D system, inadequate both in coverage and supply.


The infrastructure requirement projected by CEA is given below.

Table III.31: Capacity of Sub-stations required at various voltage levels
(MVA)

	Voltage Levels
	2002-03
	2006-07
	2011-12

	200/132 KV
	2287
	2884
	3844

	132/33 KV
	2516
	3173
	4229

	33/11 KV
	2768
	3490
	4652

	11/0.4 KV
	3045
	3839
	5117


Source: Power Development Department, J&K, June 2002.

The present status of infrastructure vis-à-vis the requirement is as mentioned below:

Sub Stations available on 03/2002:

	                                                (MVA)

200/132 KV


1680.00

132/33 KV


1787.28

33/11 KV


2015.40

11/0.4 KV


2507.49


Table: III.32: Status of transmission and distribution network in 2000-01
	Voltage
	Circuit kms
	No. of sub-stations

	220 KV
	531
	5

	132 KV
	1090
	28

	66 KV
	223
	13

	33KV
	2630
	226

	11KV
	19905
	17540

	LT
	46195
	-


Source: Power Development Department, J&K, June 2002.


The HT-LT system is not well balanced in the state, being as high as 1.89 as against the ideal HT to LT ratio of one. The large LT network has also resulted in high T&D losses and poor voltages. Non-technical losses are also high on LT system. 

Transmission and Distribution Losses

T&D losses in the state were as high as 47.5 per cent in 1997-98.The state, however, has been able to check the losses though they remain high at 46.5 per cent (2000-01). These losses include transformation losses as well as unaccountable consumption, of which latter accounts for more than half of the losses. The absence of metering of consumption due to non-installation or the non-functioning of the meters accentuates the problem. Power theft and pilferage exert additional pressure, forcing the state to purchase more from outside sources.

Table: III.33: Total energy availability and T&D losses



(MKwH)

	Year
	Net Generation
	Purchases
	Energy Available
	Consumption
	T&D losses
	Percentage Losses

	1997-98
	942
	3967
	4909
	2577.9
	2330
	47.5

	1998-99
	706
	4723
	5429
	2873.7
	2556
	47.1

	1999-00
	650
	4851
	5501
	2915
	2586
	47.0

	2000-01
	990
	5449
	6439
	3397
	2953
	46.5


Source: Annual Report on the working of SEBs & Electricity Departments, Planning Commission, GOI, 2001.

Although, the State Electricity Regulatory Commission Act has been enacted in the state, the commission is yet to be constituted. Once that happens, there would be rationalization of tariff and settlement of dispute between the power suppliers and consumers. The state government has also signed a Memorandum of Understanding with the Ministry of Power, Government of India, under Accelerated Power Development and Reforms Programme (APDRP) to provide good quality and uninterrupted power supply through various steps. These include de-segregation of transmission and distribution to attain commercial viability in the power sector, invitation of private participation in distribution, undertaking of energy audit at each level to reduce energy losses by 2003, installation of meters by 2003 in urban areas and by 2004 in rural areas, computerization of billing in urban areas by 2003 and rural areas by 2004 and making distribution operations to break even by March 2006.

Table: III.34: Rate of purchase and sale of power
(Paise/ KwH)

	Year
	Rate of Purchase
	Average Tariff

	1997-98
	130.7
	34.35

	1998-99
	139.9
	66.67

	1999-00(RE)
	144.5
	156.36

	2000-01(AP)
	150.1
	194.16


Source: 
1) Annual Report on the working of SEBs & Electricity Departments, Planning Commission, GOI, 2001.


2) Power Development Corporation, J&K, June 2002.

Table III.34 shows the gap between the average rate of purchase from various sources and the average tariff for sale of power, with rate of purchase being higher than the rate of selling, resulting in huge losses. Table III.35 indicates consumer-wise average tariff in J&K. Whereas most of the sectors enjoyed the highly subsidized rates of tariff, agriculture paid the minimum tariff. Low tariffs have also encouraged wastage.


 Tariffs were revised in November 1997 after nine years and further revised in three steps effective from November 1998, April 1999 and April 2000. The third phase, however, has not been implemented so far.

Table III.35: Consumer-wise average tariff in the state
 



(Paise/KwH)

	Category
	1997-98
	1998-99
	1999-00(RE)
	2000-01(AP)

	Domestic
	31.50
	48.00
	85.00
	125.00

	Commercial
	57.90
	86.00
	160.00
	230.00

	Agriculture
	12.50
	50.00
	220.00
	250.00

	Industry
	46.00
	70.00
	135.00
	2000.00


Sources: 1) Annual Report on the working of SEBs & Electricity Departments, Planning Commission, GOI, 2001.


2) Power Development Corporation, J&K, June 2002.
Rural Electrification

By the end of 8th Five-Year Plan (1996-97), there were 232 unelectrified villages of the total of 6477 inhabited villages in the state. Reasons cited for slow electrification were: that the leftover villages were mostly remote, sparsely populated and inaccessible and did not fulfill the viability norms under Rural Electrification Corporation (REC) loan Assistance (8th Five Year Plan Document).

During the Ninth Plan, the state was to achieve a target of electrification of 150 villages. However, this target could not be achieved and only 39 villages were electrified during the Ninth Plan period and the remaining 193 unelectrified villages have been set as a target for the Tenth Five-Year Plan (Draft 10th Plan Document). The number of rural electrification schemes has increased from 137 at the beginning of Ninth Plan to 189 at the beginning of Tenth Plan. Of the 6,477 inhabited villages in the state, 6,295 stand electrified as on October 2002, of which 4,411 villages have been electrified with REC loan funds.  

Due to declining interest of the State Electricity Board in raising interest-bearing loans from the REC for Village Electrification Programme, village electrification was made a part of the Prime Minister’s Gramodya Yojna (PMGY) from the year 2001-02.  The funds for this programme now flow to the state in the form of central assistance. Allocation under PMGY to Jammu and Kashmir was to the tune of Rs. 19.60 crore in 2001-02. During that year, 15 un-electrified villages, 256 hamlets and 84 tribal and Dalit bastis have been electrified. 

Strategy for future Development

Micro Hydro Projects

Though hydel power has a large potential in the state, most of the unexploited potential is located in difficult/inaccessible areas. In such areas, the role that small and medium hydro projects can play in meeting the local power requirements by tapping water streams and rivers of small discharge cannot be overlooked. Moreover, the development of this source of power would also avoid the necessity for using other expensive fuels for which the state has to depend on external sources. This would not only increase the availability of power to meet the increasing demand of the consumers but also reduce the cost of generating power.

The Ministry of Non-conventional Energy Sources has identified 106 sites up to 3 MW capacity with a total capacity of 145.52 MW and 78 sites with an aggregate capacity of 728.75 MW for projects in the range of 3-15 MW capacity in Jammu and Kashmir. By the end of the year 1999-2000, a total of 17 projects (up to 3 MW capacity) had been set up with a total installed capacity of 8.37 MW, whereas 10 projects with an aggregate capacity of 13.31 MW were under construction. The large untapped potential of the state needs to be identified through detailed survey and investigation. 

Renewable Energy

Renewable energy can also play an important role in meeting the increasing demand for energy in the state. Solar energy can be an important source, especially for Ladakh which presently gets electricity either through its hydel projects or through diesel sets. Ladakh is not connected to the grid and the villages in the region usually depend on diesel sets.  The hydel power plants remain closed for months together during winters due to freezing of water and in summers due to high siltation. In addition, the topographical conditions are such that villages are scattered over long distances. Due to this, a central generating and evacuating system with large T &D network does not seem to be feasible. The power solution for the region lies in the dual strategy of concentrated generating system for pockets where population is concentrated and decentralised system for less populated areas.

Inadequate and erratic supply of electricity through the existing hydel projects and diesel sets, absence of conventional fuels like coal and lignite along with the environmental hazards of using energy based on these resources make the option of solar energy attractive. More than 300 days in a year are sunny and dry, increasing demand for energy provides both the need as well as opportunity to use renewable sources of solar energy. It has the added advantage of widespread use, non-polluting nature and inexhaustible supply over other fuels.

In the case of diesel sets, the fuel has to be transported from the plains. Due to the region’s remoteness and inaccessibility, the cost of transportation and operation and maintenance as well as the cost of generation per unit (which is around Rs.10 to Rs.12) is very high. Solar energy can be put to use for various purposes like home and street lighting, cooking, water and space heating, water pumping, etc.

Solar Photovoltaic Technology

Solar photovoltaic (SPV) technology enables direct conversion of sunlight into electricity without any moving parts and without causing pollution. The SPV device has, of late, emerged as useful in providing energy for lighting purpose and operation of various gadgets like hospital equipment and solar water pumping for agriculture and related uses. SPV is being used in the state for domestic light, street lights and solar lanterns.


The Ministry of Non-Conventional Energy Sources, Government of India, has been providing subsidy to the users to promote the use of SPV. The state has also set targets to electrify the remaining unelectrified villages by non-conventional energy mode. A 40 KW solar power plant has been installed in Ladakh and 500 households are being provided electricity through this plant. It has been a success, having reduced the consumption of diesel to provide power.

Geo-thermal Energy

Puga valley in Ladakh has a high potential for geo-thermal energy. The Geological Survey of India has done a preliminary survey of the valley by drilling at various spots. Its results are awaited. However, it is estimated that around 40 MW of power can be obtained from this source and exploitation of the same can further ease the power situation in the region. 

Developing renewable energy project needs technical expertise plus a lot of financial and administrative support by way of getting clearances at various stages and awareness generation about the advantages of using renewable energy. This is where the government is expected to play a larger role with or without the help of private participants.

Challenges and Opportunities

The peak power demand is expected to rise from 1437 MW in 2001-02 to 1923 MW in 2006-07. Presently, the peak demand is around 1525 MW against which a supply of 500-600 MW is only available.

Another problem facing power generation is the low discharge of the rivers during winters. Since all hydel projects in the state are run-of-the-river type with no storage, the generation reduces to 25-30 per cent of the installed capacity. The state has to rely on purchases from other states plants to meet its demand. Despite large purchases from the central plants and other states, it is unable to meet its peak demand and has to curtail power supply for long hours in summers as well as winters. The state’s low generation as well as lack of purchasing power is often cited as the reasons for curtailment.

To augment power generation, there is need to harness the hydel potential to make the state self-sufficient and add to the National Grid. Once this is achieved, the state can resort to power trading during winters when the discharge of water is low and the generation falls i.e., purchasing power from the surplus state during winters and selling during summers when generation is high. This would bring down the curtailment for power consumption in the state and overdraw from the grid.

For this, development of four projects - Sawalkote 600 MW, Baglihar-II 450 MW, Parnai 37.5 MW and New Ganderbal 93MW - has been prioritized in the state sector. There are other projects which are nearing completion and will be commissioned in two- three year’s time.

Table:III.36: Upcoming Hydel Projects in J&K
	Name of the Projects
	Installed Capacity (MW)
	Expected date of commissioning

	State Sector

	Baglihar
	450.00
	2004-05

	Pahalgam
	4.50
	2002-03

	Matchil
	0.35
	2002-03

	Haftal
	1.00
	2002-03

	Sanjak
	1.26
	2002-03

	Marpachoo
	0.75
	2002-03

	Igo-Mercellong
	3.00
	2003-04

	Bhandarwah
	1.50
	2002-03

	Dumkhar
	2.25
	2004-05

	Sub- Total
	464.61
	

	Central Sector

	Dul Hasti

	390.00
	2003-04

	Grand Total
	854.61
	


  
     Source: Power Development Corporation, J&K, June 2002.

In addition to the aforementioned projects, the seven projects mentioned in Table III.37 have been transferred to National Hydro-Electric Power Corporation (NHPC) for execution in the central sector under Build-Own-Operate-Transfer (BOOT) system. As per the Memorandum of Understanding (MoU) signed between the central and the state government these projects are to be fully completed by 2010. The state will get 12 per cent free power on the completion of these projects as royalty and a share of un-allocated quota to the extent of 15 per cent. 

Table III.37: Projects transferred to NHPC under BOOT system
	Name of the project
	Installed Capacity (MW)

	Kishenganga HEP
	330

	Uri-II
	280

	Burser
	1020

	Pakal Dul
	1000

	Sewa-II
	120

	Nimo-Bazgo
	30

	Chutak
	18

	Total
	2798



          Source: Power Development Corporation, J&K, June 2002.


The CEA has not considered Kishenganga viable even after considering the benefits from all downstream projects. The Ministry of Power has been approached to take up the matter with the CEA to either review or abandon the project as unviable.  Additional investigation required for upgradation of Detailed Project Report (DPR) formulated by Government of J&K has been taken up in the case of Uri-II, Sewa-II and Pakal Dul. Major works are expected to start in August 2004 in the case of Uri-II, July 2003 in the case of Sewa-II and January 2005 in case of Pakal Dul. Major work on Burser is expected to start in January 2005. The Stage –I cost estimation for Nimo- Bazgo has been cleared by CEA in April 2002 and Stage-I investigation taken up. Field activities (Stage-I) are in progress for preparation of a feasibility report to enable assessment of the commercial viability of Chutak.  

Paucity of funds is another reason for slow addition to the generating capacity of the state. There has been constant delay in completion of the projects, where targets set for one Plan have spilled over to the next. For this reason the state experienced no or negligible addition to the generating capacity during 8th and 9th Plan periods. Law-and-order problems have also contributed to the delays.

Power sector outlay & share of power sector outlay in total outlay

          (Rs. in crore)

	                     Power Sector

All Sectors

%

	Eighth Plan
1175.2


4000.00          
        29.38

	Ninth Plan  
2387.00 

9500.00          
        25.13



Of the total Plan outlay of Rs. 4000 crore during the 8th Plan, the power sector’s share was 29.38 per cent. The allocation was comparable to the other states. During the 9th Plan, however, the allocation increased in absolute terms, share of the sector out of the total outlay decreased to 25.13 per cent. This, in spite of the fact that the state needs large investments to develop its hydel potential.

Premier power financial institutions of the country have recently been approached by the state for the completion of the ongoing schemes. Whereas USHP-II, Chenani-III & Sewa-III have been completed with the help of loans from the Power Finance Corporation (PFC), the Rural Electrification Corporation (REC) has been approached for assistance to complete some other on going projects.

In the absence of sufficient funds, increasing demand for power and huge unexplored potential, the private sector is expected to play an important role. It is also important to undertake reforms/measures to make investments attractive. The state, however, has to ensure that the private investors do not face undue administrative hurdles, further increasing the gestation period. For this the state has proposed to provide the following incentives:

1. Fully investigated schemes for development by the private investors;

2. Clearances from different agencies for development of the scheme; and

3. Arranging the land required for the project.

Tariff rationalization and other distribution reforms would also encourage private participation in the distribution sector. The Private sector’s presence would improve the overall performance of the sector through proper metering and billing of the power sales, energy audits, and reduction and ultimately elimination of power thefts, etc.

Given the fact that the state has to depend mostly on purchases to meet its demand and the wide gap between the rate of purchase and sale of power, plus the fact that the cost of energy from all future plants being set up under the state, central and private sectors would be higher, it is critical that the state takes steps to reduce T&D losses (technical and non-technical), operational expenditure and ensures proper metering, meter reading, billing of services and revenue collection.
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