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BACKGROUND
The Pakistan Water and Power Development Authority (WAPDA) launched a 25 year comprehensive integrated program “Water Resources and Hydro Power Development – Vision 2025 program” in 2001. This program aims at the development of water storage projects as well as harnessing the Hydro-Power potential in the Country. The Bunji Hydro Power Project is purely a Hydro-Power Project and is included in this program.

Earlier, the GoP had engaged Montreal Engineering Company to prepare an inventory and ranking study of the potential storage and Hydro-Power Generation sites along the upper reaches of Indus river, Jehlum above Mangla and the Swat and Chitral basins. According to the study submitted by Montreal Engineering in 1984, Bunji Hydro-Power Project was ranked 3rd in economic merit after Basha and Dasu on Indus river.
INTRODUCTION
WAPDA commissioned Bunji Hydro-Power Consultants to prepare a pre-feasibility study of the Project in Jan 2003 and the report has been submitted by the consultants in Jan 2005.
According to this pre-feasibility study, the dam is to be located near Bunji Village about 83 Km from Gilgit. The Power house will be an underground structure. The coordinates of the dam and the Power house are:
	SITE
	LATITUDE
	LONGITUDE
	WATER LEVEL (m.a.s.l)*

	DAM (D2B)
	35o  - 43’ – 22”
	74o  - 44’ – 26”
	1500

	Power house (P2)
	35o  - 42’ – 50”
	74o  - 39’ – 44”
	1240


*Meter above Sea Level
A gravity Roller Compacted Concrete (RCC) dam has been selected with maximum operating level of 1660 m.a.s.l. Four high level, 12.6m diameter, unlined, low pressure headrace tunnels will convey design discharge of 1500m3/second towards the 12 turbo generating units to be located in an underground cavern. Four tailrace tunnels each having a length of 560m followed by an 1150m long open channel will discharge the generation flows back to the Indus river. The plant factor has been taken as 45% which gives an energy of 20750 GWh/a.
An auxiliary power house has also been proposed just downstream of the proposed dam which will generate 58MW/h.
The pre-feasibility study includes detailed evaluation of geological issues, neo-tectonic factors, environmental considerations, hydrology and sedimentation.

Engineering provisions have been kept in the design to take care of the various factors relating to the fault zone passing near by. Drilling at the proposed dam site shows that solid hard rocks of granitic gneiss, amphibolites and diorite type exist in abundance. Good quality sand and gravel for aggregate is also available in huge quantity near the power house area.

According to the pre-feasibility study, the life of Bunji Dam will be 110 years.

TRANSMISSION LINE
The transmission line for the Bunji Project has been proposed through Kunhar Valley. The consultants have evaluated all three 500KVAC, 765KVAC and +(-) 500KV HVDC systems. The consultants have rejected the 500 KVAC on technical grounds. The other two options are technically and economically viable.
COST ESTIMATES
The civil and E&M cost has been estimated at US$ 2096.5 million. Transmission line cost has been worked out as US$ 840 million. Interest during construction (IDC) US$ 889.936 million. Therefore, the total project cost has been estimated at US$ 3826.387 million. These estimates are based on present international market prices with an escalation factor of 10% and interest rate of 10%.
ECONOMIC ANALYSIS
Economic analyses of the project included a selection between options and project sizing including dam height optimization. Project cost, without IDC but with transmission up to load centers at Lahore and Faisalabad, has been estimated to be US$ 3826 million.
Economic analysis of the proposed Bunji Hydro Power Project has been undertaken on the basis of benefits estimated using long run marginal cost (LRMC) and thermal equivalent basis and on consumer surplus basis. The analysis based on all three methods is as follows:

	Description
	NPV US$ Million
	IRR%

	LRME Basis
	1827
	21.53

	Thermal Equivalent Basis
	1938
	23.51

	Consumer Surplus Basis
	2488
	22.52


SALIIENT FEATURES OF THE PROPOSED SCHEME
The salient features of the proposed scheme are as under:
	Installed Capacity
	5450 MW

	Annual Energy
	20750 GWh/a

	Total Estimated Project Cost

(Including IDC & Transmission to Lahore)
	US$ 3826 million 

	Cost per KW/h
	US Cents 2.22

	NPV
	US$ 4343 million 

	Dam Height and Type
	180 m, RCC

	Gross Head
	420 m

	Intake Tunnels

· Length 

· Dia

· Qty
	6.3     Km

12.6   m

4        Nos.

	Powerhouse Type 
	Cavern 

	Switchyard
	Open Outdoor

	Turbine Type
	Francis 

	Turbine Units
	12 Nos. 450 MW each

	Transmission Voltage
	_500 KHVD or MW each

	Design Discharge
	1500 m3/sec

	Resettlement Impact
	Minimal

	Submergence of Roads

· KKH

· Skardu Road
	NIL

17Km

	Scheme Type
	Run-of-River

	Plant Factor
	45%


NEXT STEP(S)
A detailed techno economic study needs to be commissioned earliest to validate the findings of the pre-feasibility study prepared by Bunji Hydro Power Consultants.
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