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1.0 Background
1.1 Electric Power is one of the most important infrastructural sectors of the national economy and there has been a steady growth of power generating capacity in India. However, the growth in demand for power has exceeded the generation capacity addition as a result of which country is facing both energy and peak shortage. The installed generation capacity in the Utility sector has increased from a mere 1,713 MW in December 1950 to 147965 MW at the end of March 2009. The Indian Power Sector is largely coal based with the total Installed capacity comprising of 77,648 MW coal based, 14,876 MW gas based, 1,200  MW diesel generation, 36,877 MW hydro, 4,120 MW nuclear and 13242 MW from renewable energy sources.
	Sector
	Capacity in MW

	Hydro
	36,877 

	Thermal
	93,725

	Nuclear
	4,120

	Renewable
	13242

	TOTAL
	147965


Table :1 Installed capacity in MW by the end of March,2009
1.2 Coal based thermal power generation forms a dominant part of the total generation of the country and shall continue to remain as the mainstay of the power sector. In the year 1950, largest unit size was 30 MW which got increased to 60 MW in 1960 and 110/120/140 MW in 1970’s. First 210 MW was commissioned in 1977 and 500MW in 1984.  In the next two (2) decades most of the units added were of 200/210 MW, 250MW and 500 MW ratings. At present  there are more than 160 units of 200/210 MW size and 32 units of 250MW size and more than 40 units of 500 MW size.  Few 660/800 MW with supercritical technology are under various phases of construction. 

1.3 Over the years, the performance of thermal power plants in the country has improved considerably and average Plant Load factor of thermal power stations has increased from 52.4% during 1985-86 to 78.6% during 2007-08. However many of these power stations are operating at lower efficiencies and there exists potential to improve their performance. 

1.4 Most of the smaller size units ranging from 30 to 100MW are operating for over 30 years. Most of these units are non-reheat unit with low design efficiency and are operating at poor efficiency and very low plant load factor. Such units are being considered for retirement in a phased manner. The 210-500 MW units are performing better in terms of their plant load factor and availability. However, many of 200/210 MW units have or are near completing their normal operating life and needs life extension and modernization. Also, there is scope of upgrading and improving their performance level. Efficient operation of power plant is essential from the point of view of conservation of fossil fuels and thus saving environment from harmful Green House Gases. The breakup of age profile of thermal units is given below:-
	Capacity range in MW
	> 15 years but < 20 years
	> 20 years but < 30 years
	> 30 years

	< 200
	8 (1)
	27(9)
	108(46)

	200/210
	38(3)
	74(8)
	10(3)

	250/300
	-
	-
	-

	500
	9
	6
	Nil


Table 2: Breakup of age profile of thermal units as on March,2009
Thus, a large number of existing units are potential candidate for undertaking Renovation, Modernization and Life Extension Programme.

1.5 For improving the overall performance of thermal units in terms of  efficiency, auxiliary power consumption and environment, it is essential that existing power plants adopt state of art energy efficient technologies. In order to facilitate performance improvement in Indian power sector, it is proposed to establish an Excellence Enhancement Centre (EEC) to provide a common platform for experts to exchange their experience. 
The EEC is proposed to take up the following activities:

· To share best practices in power sector across the world,

· To exchange experiences on R&M processes with a focus on efficiency improvement,
· To provide expert solutions for the operation, maintenance and R&M issues,

· To interact with industries for technological development in the field of Power Sector,

· To develop industry standards & benchmarks for power sector. 
It is proposed to setup EEC in the form of an autonomous Society.  Initially the Society will have members from Indian power sector and other experts and subsequently to have assistance of foreign experts as well. Necessary approvals required for the formation of EEC are under process. The Society will facilitate dissemination of information related to generation technologies and international best practices in O & M through workshops, conferences and preparation of guidelines on relevant subjects from time to time. It will also assist in developing standards/benchmarks in the field of power sector.
2.0 Workshop Themes:

This workshop is being organized to discuss issues related to energy efficiency enhancement through R & M of existing plants, online performance monitoring and water optimization in thermal power plants.
2.1 Theme I : Renovation and Modernization of  existing thermal power station

2.1.1 Renovation and Modernization of Thermal power station and life extension of an existing old power station provides an opportunity to get additional generation at low cost and short gestation period. Besides generation improvement, it results in improvement of environment emissions and improvement in availability, safety and reliability.

2.1.2 Details of R & M programme planned for 11th and 12th Plan are given  here under :

11th Plan  R & M programme

	Particulars of works
	No. of TPS
	No. of Units
	Capacity (MW)
	Estimated cost

 (Rs. Crores)
	Expected Benefits after completion of works
	Works completed upto 31-3-2009.

no. of units (MW)

	
	
	
	
	
	Additional Generation (MU/annum)
	Life Extension
	

	L.E. 

Works
	23
	53
	7318
	12433
	7650
	15 Years
	5 (424 MW)

	R&M 

Works
	21
	76
	18965
	4500
	4250
	-
	18

(4350 MW)


Table 3 : 11th Plan  R & M programme:

The tentative list of units identified for LE and R&M during the 11th Plan are given in Appendix- IA and IB respectively.
12th Plan  R & M programme (Tentative)
	Particulars of works
	No. of TPS
	No. of Units
	Capacity (MW)
	Estimated cost

 (Rs. Crores)
	Expected Benefits after completion of works

	
	
	
	
	
	Additional Generation (MU/annum)
	Life Extension

	L.E.P. 

Works
	39
	88
	20472
	33220
	7900
	15 Years

	R&M 

Works
	7
	14
	4680
	4680
	Generation sustenance (most of the units are running at more than 85% PLF.
	-


Table 4 : Tentative 12th Plan  R & M programme
The tentative list of units identified for life extension and R&M during 12th Plan is enclosed( Appendix-IIA and II-B respectively).
2.1.3 Thermal power stations have immense potential of improving operating efficiency by way of renovation and modernization. There has been paradigm shift in our approach towards R&M schemes and plans. The focus is now more on performance optimization along with generation maximization. Earlier activities/works relating to efficiency improvement and reduction in auxiliary power consumption could not get due attention and priority due to various reasons. The feasibility of availing CDM benefits is also being contemplated to incentives various R&M schemes for energy efficiency improvements. 

At present, three power stations viz., Bokaro 'B' TPS (3x210MW), Kolaghat TPS (3x210MW) and Nasik TPS Unit-3 (1x210MW) have been identified for efficiency integrated R&M study through bilateral cooperation with German Government. Contract has been awarded for preparation of Feasibility Study for all the above units. Further, few units such as Bandel TPS Unit-5 (210MW), Koradi TPS Unit-1 (210MW) and Panipat TPS (2x110MW) have also been identified for efficiency integrated R&M through World Bank assistance. NIT for main plant package for Bandel TPS Unit -5 has been floated. The Energy Efficient R&M programme (EE R&M) through external assistance is intended to be taken up in few more units also. The potential units have been identified which may be taken up during 12th Plan and beyond. 

The station wise details of units tentatively identified for EE R&M are given in Appendix- III.

2.1.4 The World Bank is providing technical assistance of US $ 1.1 million as a part of GEF grant under Coal Fired Generation Rehabilitation Project to CEA for addressing the barriers to energy efficient R&M in India. The scheme would be implemented through appointment of consultants for carrying out studies related to reduction of barriers to R&M interventions in India, developing market for implementations and strengthening institutional capacity at CEA in the field of R&M.

2.2 Theme –II  : Online performance monitoring 

2.2.1 Online monitoring and optimization is an essential tool for power plant operators to ensure best possible plant efficiencies at all times. It has become a standard feature on all power stations in developed countries and is now being installed in several NTPC 500MW plants. A number of state utilities and private power companies are also contemplating the use of this system in their new large size units of 210MW and above. A number of state utilities are considering installation of online monitoring at their existing units during R & M. 
2.2.2 The online performance monitoring system compares the actual values of critical parameters in each process of power generation with the best achievable under the current operating conditions thus defining the scope of improvement that the operator can bring about through suitable corrective actions. To bring out the financial implication of the sub-optimal operation clearly, it tabulates the monetary loss against each suboptimal parameter.
Performance monitoring systems consist of several modules like combustion emission optimization, soot blowing optimization and set point optimization etc.
2.3 Theme –III  : Water optimization in thermal plants

2.3.1 Large coal based capacity is required to be added during 12th Plan and beyond at a pace of about 15000 MW per year as per the projections of Integrated Energy Policy. As per the studies carried out by CEA, coal /lignite based capacity addition of 76,600 MW is likely to be required during 12th Plan. This requires large number of new sites for setting up coal based power stations. Primary criteria for deciding selection of sites is availability of land and water. Much of the new capacity is envisaged near pit-head due to economics of coal transportation. Difficulties are already being faced in selection of new sites due to non-availability of water – particularly in coal bearing states like Orissa, Jharkhand and Chhatisgarh where large numbers of sites have been identified. This problem is expected to be aggravated in future when more sites would be required.  Further in the state of Rajasthan, though the land is available in plenty and lignite source is also available but there is scarcity of water. In some areas, water is available only during monsoon season.

Thus, there is a need to minimize the water requirement especially in water scarce regions.

2.3.2 Typically, a coal based thermal power plant requires consumptive water of 4m3/hr per MW. Bulk of the water is required as make up for condenser cooling water system and ash disposal. Water requirement can be reduced from 4 m3/hr to less than 1 m3/hr by adopting dry cooling system. In case of wet  ash handling system, the requirement of water is met mainly from cooling tower blow down. In case dry cooling is adopted for condensers, water for ash handling system would have to be provided from raw water source. In order to optimize water conservation to the maximum extent, it will be necessary to use dry ash system as well.

2.3.3  For dry cooling system, various technological options available are as under:

· Air cooled condensers

· Direct dry cooling in a natural draught cooling tower

· Indirect dry cooling in a natural draught cooling tower

· Hybrid (dry & wet) system

The plant based on dry cooling system would have lower efficiency. However in the long run, due to water scarcity the need to have dry cooling system would get necessitated. 

In India, there are some small size plants which have air cooled condensers. These include 2x120 MW CCPP at Uran, 95 MW CCPP at Valathur and 101 MW CCPP at Kuttalam. However many large size plants in South Africa having similar ambient conditions are operating with dry cooling system.
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