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SUMMARY OF FINAL REPORT 
1. Meteorology 

and Hydrology 
 The annual average inflow into the Kulekhani Reservoir is 4.36m3/sec for 33 years 

from 1963 to 1995. 
 The design floods are 470m3/sec, 280m3/sec, and 1,810m3/sec at the Khani 

headworks, Yangran regulating dam, and tailrace. 
 The annual sediment volume is estimated at 19,000m3/year equivalent to 

2,300m3/km2/year at the Yangran river basin. 
2. Geology and 

Landslides/ 
Sedimentation 
in Project Area 

 The geology of the project area mainly consists of Marble, Dolomite, Schist, 
Quartzite, Phyllite, and Slate. Major thrust faults of Mahabarata Thrust (MT) and 
Main Boundary Thrust (MBT) cross in the project area. 

 The geology of the powerhouse underground cavern placed in siliceous dolomite 
layer of 150m is fresh and sound rock. Weathered slate and phyllite layers in both 
sides of dolomite affect the stability of cavern as a result of stability analysis. 

 Careful attention to the design and excavation works of the tunnels will be needed 
at the boundaries of the MT and MBT. 

 Landslide R-1 in the regulating pond will be stable by excavation of head and 
embankment at toe. Landslide R-2 of 1.5 km upstream from pond has a possibility 
of large scaled landslide, and to be investigated in the detailed design. 

3.Environmental 
Assessment 

 The impacts on the natural environment by the Project would be minimal. 
 The impacts on the social environment are resettlement and land acquisition in 

Sanutar and Gumaune Villages, the Yangran regulating pond area, and the tailrace 
outlet. Resettlement and land acquisition are estimated at 25 households and 15 ha. 

4. Power Survey  The energy demand predicted by NEA in August 2002 is adopted as a result of a 
review of the latest demand forecast of NEA. 

 The peak power demand by NEA will be slightly increased by considering the load 
factor restrained by load shedding.  

5. Optimum 
Power 
Development 

 The Project is needed in the power system for supplying peak power for 4 hours to 
cope with the power deficit in 2007. 

 The underground powerhouse with the regulating pond type is selected as the 
optimum project layout. 

 The optimum reservoir operation is 4 months seasonal operation of the Kulekhani 
reservoir in the dry season, 8 hours daily peak operation of KL-I and the KL-II, and 
4 hours of KL-III. 

 The optimum installed capacity is 45MW, generating 47.3GWh/year and input 
timing of the Project into the system is in 2007. 

6. Feasibility 
Design 

 The feasibility design of the Project gives the principal feature below: 
Khani intake: Headwork with the maximum intake water of 2.0m3/sec 
Regulating dam:  52m high RCC dam, 475,000m3 regulating pond 
Connection tunnel: Free flow concrete lined tunnel, 3.25m (D) and 3.5km (L) 
Power tunnels: Pressure flow concrete lined tunnel, 4.1m (D) and 0.4km (L), and penstock  
Tailrace tunnel: Free flow concrete lined tunnel & culvert, 4.4m (D), 2.1km (L) 
Power station: Underground Type, 17m (W), 31m (H) and 74m (L)  
Turbine & Generator:  Francis turbine (23MW & 500rpm) and conventional generator (26.4MVA) 
Installed capacity: 45MW at max. plant discharge of 43.1m3/sec and rated head of 118m 

7. Construction 
Plan and 
Project Cost 

 The construction period is 3.5 years for main construction works after the detailed 
design, pre-qualification and tendering. 

 The project cost is estimated at US$ 78 Million as a result of feasibility design. 
8. Economic and 

Financial Aspects 
 EIRR is 15.3% at alternative gas turbine thermal. 
 FIRR is 5.0% at average tariff of NRs.6.81/kWh, being US￠8.9/kWh in 2002. 

9. Recommendation  The Upgrading F/S Study found that the Project to be viable in technical, 
environmental and economic/financial terms. Therefore, the implementation of the 
Project is recommended as early as possible by proceeding to the detailed design in 
2003. 
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