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INTRODUCTION

The resource potential of coal in the country is estimated at 226.5 billion tones in the sub-bituminous-lignite range. This large potential for coal in the country remains inadequately tapped because of a poor institutional framework for coal development and lack of experience in large scale mechanized mining operations and mining management.
Private firms, with little exposure to modern technology and modern management techniques, have hitherto carried out the bulk of the coal mining operations. These private firms together with the Coal Mining Authorities of the four provinces have developed a number of coal mines in Baluchistan, Sindh and Punjab. The average annual production from these mines has been about 3.5 million tones. 

Recently, the Thar Coal Development Authority, Government of Sindh, has been actively involved in exploiting the 175.5 billion tones of lignite deposits spread over 9000 square kilometers of the Tharparkar Desert in Sindh Province. The investigations carried out east of Islamkot and in the Chachro region of Thar indicate that the deposits are of mainly Lignite ‘B’ category. Although these lignite deposits have a low heating value (about 6300 BTU/lb), they are low in ash and sulfur  and can therefore be used for electric power generation. It is understood that presently both a Chinese firm and an American firm have been assigned by the Thar Coal Development Authority to prepare Feasibility Studies for the development of coal mines in Thar with a view to constructing a 400 MW Power Generation Plant each at the mouth of one of these mines. If the results of the Feasibility Studies come out positive, the total installed generating capacity based on Thar coal could increase to 1000 MW from these two plants.
NEED ASSESSMENT

The phenomenal growth in the demand for electricity in the 1960s triggered by the signing of the Indus Basin Treaty between India and Pakistan raised the installed capacity of power plants in Pakistan from a meager 422 MW in 1960 to 1323 MW in 1970, a growth rate of around 15% per annum. Thereafter, growth remained steady at around 8% to 8.5% per annum. More recently, the electricity demand has tapered down to a steady growth rate of around 6% per annum.

In 2004, the total installed power generation capacity in Pakistan stood at 19,552 MW (see table below). This includes the capacity of the power stations under the WAPDA, KESC, the Independent Power Producers (IPPs) and the Pakistan Atomic Energy Commission (PAEC). About 600 MW generating capacity of captive power plants of large industrial units in the country are not included in this figure.

	S #
	Organizations
	Installed Capacity (MW)

	1
	WAPDA GENCOs
	4,780

	2
	Wapda HYDRO
	6,460

	3
	KESC
	1,735

	4
	IPPs
	6,127

	5
	PAEC
	450

	
	TOTAL
	19,552


Two major decisions taken by the Government of Pakistan at the end of the last millennium are shaping the power generation profile of Pakistan. The first was the induction of the private sector in the field of power generation. As a result already about 33% of power plants in the country are under the ownership of private power producers and with the privatization drive now being launched by the Government a number of power plants now in the public sector, would also be sold to private parties.
The second major decision taken by the government is to rely heavily on domestic hydel resources and fuels for power generation. This means that the majority of the thermal power plants now operating in the country would be using domestically produced natural gas instead of imported oil. Therefore, most power plants set up in the country in the near future would either be hydel or they will use domestic natural gas, coal or nuclear fuel.

Fuel Used in Power Plants - Thermal Power Plants based on natural gas or oil account for 64.7% of the total installed power generation capacity of 19552 MW; hydroelectric power plants contribute 33.0% while the two nuclear power plants contribute the remaining 2.3%. 
There is presently only one power plant in the country, which uses coal as fuel. This is the 150 MW Lakhra Power Plant in Lower Sindh, which employs Fluidized Bed technology. As a result of the present policy of the Government of encouraging the use of locally available fuels and energy resources for production of electricity, oil based Thermal Power Plants are switching over to use of natural gas as fuel. Also for all thermal power plants to be set up in the country in the near future, the preferred fuel is indigenous natural gas and indigenous coal.
Demand & Supply of Power - Because of scarcity of financial resources, the power generating capacity in the country in the three decades before the mid-1990s was not able to adequately cater to the growing demand for electricity. As a result there was slow expansion of electricity distribution networks, a large number of villages remained un-electrified and even a number of prospective urban electricity consumers had to go through a long waiting period before an electricity connection was provided to them. Table below indicates the increase in the total installed capacity in Pakistan in the period 1991-2004, but this capacity represents the suppressed electricity demand in the country.
	

	
	THERMAL
	HYDEL
	NUCLEAR
	TOTAL

	1991
	5960
	2897
	125
	8982

	1993
	6195
	3761
	125
	10081

	1995
	7572
	4826
	125
	12523

	1997
	9470
	4826
	125
	14421

	1999
	11334
	4826
	125
	16285

	2001
	12642
	5010
	450
	18102

	2004
	12642
	6460
	450
	19552

	N.B. 7% Average annual increase in capacity
Source: WAPDA, KESC


Power Plant Based on Coal - At present there is only one coal-based power plant in the country. This Plant is located at Lakhra in Sindh and employs the Fluidized Bed technology to generate 150 MW electric power through three units of 50 MW each. Plans are now underway for another Coal Mining and Thermal Power Project of 450 MW capacity, based on coal form Lakhra Region. However, it would be feasible that a bigger unit i.e. 800 MW (2 x 400 MW) may be set up using Thar Coal.
PROPOSED PROJECT
The objective of the project is to set up 2x400 MW (800 MW) power plants based on Thar coal. The scope of the Project is envisaged as under:

· Arrangement of infrastructure at Thar (it is assumed that separate project is developed for the development of coal mines at Thar).

· Arrangement of investment from foreign parties who would bring in equipment, machinery and technology for this coal based thermal plant.

· Arrangement for training of manpower on coal related technologies.

· Interact with WAPDA and KESC for power purchase agreements.

· Handling all environmental issues, especially emission control guidelines.

The Thermal Plant will be located near the coal mines site at a suitable site at Thar.
TECHNICAL EVALUATION
The power plant project would include site specific items e.g. site preparation, foundations, circulating water system, ash disposal facilities, access road and make up water line and those which are non-site specific e.g. boiler, turbines, instruments and controls etc.

Special measures will have to be taken for pollution control, especially emission control and ash management. 

Residential colony for engineers, staff and workers will have to be developed alongwith all supporting facilities such as clinics, hospital, schools, colleges, etc. All repair and maintenance workshops and facilities will need to be developed because of the plant location.
INVESTMENT AND RETURNS
The investment for the Thermal Plant is estimated to be US $ 1.2 billion with an IRR of 18% to 20%
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