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1 Introduction  

Field study of hydropower plants in Western Nepal were carried out from 9th to 11th November 2016. 

The key objectives of the field visit are: 

 To provide exposure and raise awareness about current level and extent of climate risks / 

hazards in hydropower sector 

 To understand current mitigation / adaptation measures to current climate conditions adopted 

by existing hydropower projects 

 To study current issues in operation of hydropower plants 

Target groups of this exposure visit are officials from Government of Nepal, researchers from 

national universities and the study team. 

Field visit was conducted to four operating hydropower stations in Marsyangdi river basin and to 

proposed site of one planned storage project in Budhi- Gandaki basin. Four hydropower plants in 

Marsyangdi River Basin are Marsyangdi hydropower station (69MW), Middle Marsyangdi 

hydropower station (70MW), Upper Marsyangdi 'A' hydropower station (50MW) and Khudi 

hydropower (4MW). The planned storage project is Budhi Gandaki hydropower project (1200 MW). 

Location map of above hydropower stations is shown in Figure 1-1. 

 

Figure 1-1: Location map of visited hydropower projects  

 

2 Field observation and findings 

Site selection for field visit 
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Marsyangdi River Basin has two of the largest operating hydropower plants owned by NEA and one 

of largest hydropower operated by private sector. These projects have their own unique features in 

terms of design, for instance sediment handling in the heavily sediment loaded Marsyangdi River. 

Likewise, we can compare medium and small scale hydropower project. Therefore, these 

hydropower projects offered diversity in addressing current climate variation which will be beneficial 

for our study.   

2.1 Marsyangdi Hydropower Project, Abukhaireni ,Tanahu 

General Introduction 

Marsyandi Hydro Power Station is currently the second largest hydropower project after Kali Gandaki 

A with the annual energy generation of 462.5 GWhr. The power station is located at Aanboo Khaireni 

VDC Ward No.8 of Tanahu District at 84.5˚ E longitude and 27.55˚ latitude in Central Development 

Region. It is RoR facility with rated capacity of 69MW and daily peaking capacity of 4hrs when the 

river discharge is minimum. The gross head of the plant is 95m. The project was commissioned in 

1989 AD. Detailed investigations, design, preparation of tender documents were carried out under 

the financial grant assistance of the Government of Federal Republic of Germany. Construction of 

the project was started in 1985/86 with co-financing of IDA, KFW, SFD, KFAED and ADB. The total 

project cost is equivalent to US$ 221.57 million in 1989. 

Findings: 

 Design of settling basin of Marsyangdi Hydropower Project: It is designed to handle the 

particle size of 60 micron (0.06 mm) instead of the general standard of 200 micron (0.20mm). 

Therefore, the length of settling basin is 400m. 

 

Figure 2-1: De-silting basin  

 Less wearing of turbine: Less wear and tear of turbines are reported in Marsyangdi 

hydropower even though the sediment load is high. Major repair of turbine is once in 3 years. 

This is due to large length of settling basin. There are no spare guide vanes.  
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Figure 2-2: Turbine Erosion (Source: NEA, 2016 a) 

 Frequency of flushing: 

Year Frequency of Flushing Flushing time 

2070 12 times 48 hours 

2071 13 times 43 hours 

2072 13 times 64 hours 

2073 16 times 56 hours 

 Flood and landslide in Rowa Khola in 2060 (30 July 2003) in powerhouse area caused the 

plant showdown for 19 days. The flood entered ventilation room, battery room of power 

station hampering the operation. 

 The highest recorded flood in Marsyangdi River is 3850 m3/sec on 2065 (30 August 2008) 

which caused the overhauling of units 1, 2 and 3. 

 Design flood of weir is 9100 m3/sec. 

 Safety (fire fighting) is required. Inspection of headrace tunnel is required. 

 

2.2 Upper Marsyangdi A Hydropower Project, Nyadi, Lamjung 

General Introduction 

Upper Marsyangdi A is one of the largest private sector hydropower projects that is in operation with 

annual design generation of 317 GWhr of energy. The headwork is located in Nagdi VDC and 

powerhouse is located in Bhulbhule of Lamjung district. It is RoR type scheme with installed capacity 

of 50MW. The net head is 113m. Design discharge is 48 m3/sec and has two generation units. The 

project is developed by Sinohydro Sagarmatha Power Company (P) Ltd. The project came into 

operation in 26 September 2016 while the COD will be done by November 2016. In December 2010, 

the company and Nepal Electricity Authority signed Power Purchase Agreement. The total 

investment cost of the project is about US$ 165.9 million and the commercial operation period is 30 

years. 

Findings: 

 Use of vortex chamber type sediment extractor for sediment removal for first time in Nepal. 

It is cylindrical system that separates the sediment with centrifugal force. Its sediment 

removal efficiency is 95% (200 micron) which is high in comparison to conventional gravity 
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settling. Its cost is about 60% of conventional gravity settling; and also reduces O&M cost. 

Another benefit is that it requires less space. It is continues flushing system.  

 

Figure 2-3: Votex settling basin and its outlet in Upper Marsyangdi A Hydropower project 

 Earthquake on 25 April 2015 has no major impact on the hydropower. 

 

2.3 Khudi Hydropower Project, Khudi Bazar 

General Introduction 

Khudi Hydropower project is small RoR type hydropower project with annual energy generation of 

24.28 GWhr. The project is located in Khudi, Simpani and Ghanpokhara VDCs in Lamjung District. 

The installed capacity of the project is 4 MW (with two units of 2 MW each) with design discharge of 

4.9 m3/sec and gross head of 103m. The project was commissioned in December 2006. The project 

was developed by Butwal Power Company. The projected has PPA agreement with Nepal Electricity 

Authority for 25 years period. The construction period was from February 2005 to November 2006 

and the cost of civil work is NRs. 164 million. 

Findings: 

 Flood in 11 Bhadra 2065 (27 August 2008): The flood caused severe damage to the Khudi 

Hydropower plant. Because of the flood in the Khudi River, the flow headwork and penstock 

was severely damaged. Similarly, the flood completely submerged the power-station and the 

electromechanical equipments by about 8 feets causing complete shutdown.  
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Figure 2-4: Flood mark of 27 August 2008 flood in Khudi Hydropower Station 

 Flood in 17 Asar 2073: The flood caused damages in headworks. 

 Damages in penstock pipe were observed during field visit. 

 Leak in the turbine due to erosion from sediments was observed. 
 

 

Figure 2-5: Leak in turbine  

 Erosion in electro-mechanical parts were observed because of the sediments. 

 

Figure 2-6: Erosion in electro-mechanical part 

 

2.4 Middle Marsyangdi Hydropower Project, Lamjung 

General Introduction 

Middle Marsyandi Hydropower project is currently the third biggest hydropower plant in Nepal with 

annual energy generation of 398 GWhr. The power station is located near Besisahar in the Lamjung 

District in Central Development Region. It is a pRoR facility with rated capacity of 69MW and daily 

peaking capacity of 5hrs at maximum river discharge. The gross head of the plant is 110m. The 

project was completed on 2008. The project was financed jointly by Government of Germany, 

through Kreditanstalt fur Wiederafbau (KfW), Government of Nepal and Nepal Electricity Authority. 

The total project cost is NPR 27.6 billion on project Handover date July 23, 2010. 

Findings: 

 Huge sediment deposition in-front of Intake due to meandering nature of Marsyangdi river in 

upstream of intake. This is attributed to meandering nature of the river profile upstream of 
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the intake. The intake position is in convex side of the left bank where there is high sediment 

deposition. 

 

Figure 2-7: Areas of high sediment deposit upstream of the reservoir (red marked areas) and location of intake 

(blue marked area), (Source: NEA , 2016 b) 

 

Figure 2-8: Deposition of sediment in and around intake trash rack (Source: NEA , 2016 b) 

 Complete flushing of the reservoir is not permitted because left river bank will become 

unstable in case of complete flushing through spillways. 

 No sediment monitoring mechanism (Online monitoring was installed but not operation. Due 

to high amount of sediment, the samplers get damaged frequently). 

 Only mechanism to detect and shutdown of operation due to high sediment is lowering of 

surge tank water level due to creation of head difference (because of chocking). There are 

no specific criteria of sediment concentration for plant shutdown. 

 Very high rate of wear and tear of turbine is recorded. Replacement of turbine is carried in 

every 2 years because of high sediment. This is quite high in comparison to Marsyangdi 

hydropower project. 

Intake 
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Figure 2-9: Wear and tear in turbine components (Source: NEA, 2016 b) 

 Six settling basins with BIERI system of flushing allows flexible flushing of sediments. 

 Deposition in and around intake trash rack 

 Sill beam and chute damage 

 Ogees and spillways piers damages  

 Desander flushing channel plates erosion 

 Erosion in Runner and other turbine parts 

 Frequent chocking in cooling water system, shaft seal system 

 Other problems due to high sediment are Sill beam and chute damage, ogees and spillways 

piers damages, desander flushing channel plates erosion and frequent chocking in cooling 

water system, shaft seal system. 

 Design flood is for 10,000 years return period flood. 

 

2.5 Budhi Gandaki Hydropower Project, Gorkha and Dhading 

Budhi Gandaki Hydropower Project is one of the promising and priority storage projects of Nepal. 

The project is located on the Budhi Gandaki River approximately 2km form its confluence with Trisuli 

river at Benighat. Currently, the Feasibility Study, Detailed design report and drawings have been 

completed. It is storage facility with rated capacity of 1200MW, dam height of 263m and gross 

storage volume of 4467 million cubic meters. The mean annual energy  generated  by  BG  HPP  is 

3383 GWh/year  out  of  which  1408  GWhr  is produced  during  the  winter  period  from mid-

December to mid-May. The project cost is estimated to be 2592 million USD (US$ 2160 per KW).  
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Figure 2-10: Budhi  Gandaki River- Upstream of Dam Site 

3 Conclusions 

Following conclusions were derived from the field study. 

Findings and discussions Conclusions 

Wear and tear of turbines of Marsyangdi 

Hydropower plant is less even though the 

sediment load in the Marsyangdi river is high. 

This is due to high sediment trapping of settling 

basin which is designed adequately for particle 

size of 0.125 mm.  

Proper / adequate design consideration hence 

can considerably accommodate high range of 

sediment in terms of particle size and 

concentration. This supports the argument that 

'robust' design can serve as good adaptation 

measure. 

High sediment deposition was observed in 

Middle Marsyangdi hydropower intake area due 

to its improper location.  

Appropriate study, site selection and design can 

help the hydropower plants to avoid such cases 

and influence sediment related impacts. 

New technology for sediment removal in Upper 

Marsyangdi A hydropower has been adopted. 

This is beneficial as it can handle wide range of 

sediment load and has continuous flushing 

system. However, it is new and its performance 

has to be observed in coming years.  

Adoption of new technology can be promising 

adaptation option for sediment handling in 

current and future condition. 

Middle Maryangdi and Marsyangdi hydropower 

(both NEA owned) have design flood of 10,000 

years return period. Currently, design flood for 

similar projects is taken as 1,000 years return 

period flood by private sectors. Considering the 

future consider of climate change, floods are 

expected to be higher in magnitude.  

Adequate design consideration (like for 10,000 

years return period flood) has handle more risk. 

This calls for revisiting of flood design standards 

used by private sectors. 
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Field Visit Team in Marsyandgi Hydropower Station 
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Test Tunnel at Budhi Gandaki HEP Dam Axis Weir Structure of Middle Masrsyangdi HEP 

 
 

Downstream of weir structure of Upper 

Marsyangdi A 

Leakage in Penstock Pipe in Khudi HEP 

  

Presentation in Marsyangdi Hydropower 

Station 

Control room of Upper-Marsyangdi A HEP 

 


