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EXECUTIVE SUMMARY

Super Chepe Hydropower Project (SCHP) is a run-of-river type project proposed in Ajirkot Gaupalika,
Kharibot (Gorkha), and Dudhpokhari Gaupalika (Lamjung) with an installed capacity of 13.086 MW
that will generate 73.86 GWh energy annually.

The project is proposed along the Chepe Khola in Gorkha and Lamjung districts of the Gandaki
Province of Nepal. The proposed project lies between 28° 13 00” N to 28° 15’ 00” N and 84°37° 55~
E to 84° 39’ 08” E.

The headworks of the project lies on the left bank of the Chepe Khola just below the confluence with
Jumlyaha Khola at Sapru and the powerhouse lies 40 m upstream of the confluence of Thado Khola
and Chepe Khola at Olang, Ajirkot Gaupalika, Gorkha.

The catchment area of the project at the proposed intake and powerhouse site is found to be 51.6 km?
and 91.61 km? respectively. The project utilizes a design discharge of 2.91 m3/s from Chepe Khola
and the elevation difference between the proposed intake and powerhouse at Chepe Khola. All the
components of the project lie within Ajirkot Gaupalika, Kharibot (Gorkha) and Dudhpokhari
Gaupalika (Lamjung). The width of the river at the headworks site is sufficient to accommodate river
diversion facilities during construction. The project consists of a broad crested weir with under sluice,
side intake, gravel trap, approach canal, settling basin, headrace pipe, surge tank, penstock, anchor
blocks, saddle supports, and surface powerhouse.

As Chepe Khola is a gauged river. The processed long-term streamflow data are available from a
gauging station established by the Department of Hydrology and Meteorology (DHM) at Grambesi
(Station No. 440) of Chepe Khola River 33km downstream from the proposed intake area. A reference
station was selected for hydrological analysis and based on which the long-term flow estimated by
Catchment Area Ratio method correlated to Chepe Khola, DHM Gauging Station No. 440 was adopted
in the design process. The best frequency distribution is chosen from the existing statistical

distributions such as Gumbel’s Distribution, and Log-Pearson Type III.

Project capacity was optimized and the optimal capacity of the project corresponds to Q45% in the
flow duration curve at a rated net head of 545.1 m (gross head 558m). Two Horizontal axis Pelton
turbines of 6.847 MW capacity are designed with two nozzles.

The project comprises a broad crested weir across Chepe Khola Khola of 3.7m height, designed to
divert the water to the intake. The crest level of the weir is at 1851.1 m which is assumed as the normal
water level at design discharge. Two side intakes each of size 2.1 m x 2.1 m are provided to divert the
designed discharge into the system. An undersluice of size 2m x 2 m (B x H) is designed to remove
the bed load from the intake front. The gravel trap is designed to trap sediments larger than 15 mm

with width and length of 4.2 m and 6 m respectively. An approach canal of length & width of 10 m
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and 2.0 m respectively is constructed to convey the water to the settling basin of depth 3.5m and length
of 40 m. Clear water from the settling basin flows in the headpond from where the water from the
headpond is conveyed by the headrace pipe of length 3428.5m from the headrace to the surge tank. A
surge shaft is provided at the end of the headrace pipe which consists of a total height of 18.5m with
2m freeboard. The flow from the surge tank is further conveyed to the powerhouse through 1006 m
long penstock pipe with an internal diameter of 1m. Thus, the thickness of the penstock pipe used are
10 mm, 20 mm and 32 mm and the penstock requires 15 anchor blocks to withstand the horizontal and
vertical thrust exerted in the penstock. The surface powerhouse is located towards the left bank of
Chepe Khola which contains two horizontal axis Pelton turbines.

The study of the Super Chepe Hydropower Project concludes that with a payback period of 9 years, it
is a technically feasible and financially viable project with a positive Net Present Value of NRs. 7.7
billion and an Internal Rate of Return (IRR) of 12.71 % is estimated for 33 years project period. The
B-C ratio of the project is obtained to be 2.13. The total cost of the project is estimated to be NRs. 3.35

billion with a construction period of 2 years and an economic life of the project to be 33 years.
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amsl
B/C
CBS
cm
cm?
cumecs
d/s
DHM
E

etc.
FDC
GoN
GWhr
H.G
HP
IRR
IS
Km
km?
kN
kV
kWhr

NEA
NPV
NRs
O&M
PH

rpm
sq.
USBR
VDC
Yrs.

LIST OF SYMBOLS AND ABBREVIATIONS

Above Mean Sea Level
Benefit to Cost

Central Bureau of Statistics
Centimeter

Square Centimeter

Cubic Meter Per Second
Downstream

Department Of Hydrology And Meteorology

Easting

Et Cetera

Flow Duration Curve
Government Of Nepal
Gigawatts Hour

Hydraulic Gradient

Horse Power

Internal Rate Of Return
Indian Standard

Kilometer

Square Kilometer

Kilo Newton

Kilovolt

Kilowatts Hour

Mete

Magnitude

Meter Per Second

Cubic Meters

Main Frontal Thrust
Millimeter

Mega Pascal

Megawatt

Northing

Nepal Electricity Authority
Net Present Value

Nepali Rupees

Operation And Maintenance
Powerhouse

Discharge

Revolution Per Minute

km Square Kilometer
United States Bureau Of Reclamation
Village Development Committee
Years
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SALIENT FEATURES

Table 1. Project Location

Project Location

Region/Province
District

Rural Municipality
Nearest Town
Intake Site
Powerhouse Site

Latitude
Longitude

Western/Gandaki Province

Gorkha and Lamjung

Ajirkot (Gorkha) & Dudhpokhari Rural Municipality
Abukhaireni

Olang, Kharibot

Olang, Kharibot

Geographical Coordinates

28 13°0’’N to 28 15°0’N
84 37°55”E to 84 39°08’E

Table 2. General Information

General Information

Name of River
Type of Scheme
Gross Head

Net Rated Head
Installed Capacity

Chepe Khola

ROR type Hydropower Project
558 m

545.1m

13.086 MW

Table 3. Project Hydrology

Project Hydrology

Catchment Area 51.59 km?
Mean Annual Discharge 3.95m%/sec
Design Discharge at(45% POE) 2.91 m¥/sec
Riparian Release 0.072m%/sec
Design Flow Discharge (100 years) 205 m3/sec
Average Annual Precipitation 2500mm

Table 4. Diversion Weir

Diversion Weir

Type of Weir Broad crested weir
Length of Weir 18 m

Crest Elevation 1851.1 amsl
Undersluice Opening (W X H) 2Xx2m

Table 5. Intake Structure and Gravel Trap

Intake Structure and Gravel Trap

Type of Intake Side Intake

Nos. of Opening 2

Size of Intake (W x H) 2.1 mx 1meach
Intake Sill Level 1850.60 amsl
Length of Gravel Trap 6m

Width of Gravel Trap (Avg.) 4.2m

Overall depth 25m
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Table 6. Settling Basin

Settling Basin

Type

Nos of bay

Dimension (L x B x H)

Inlet Transition Length (Horizontal)
Inlet Transition Length (Inclined)
Trapping Efficiency

Conventional Hopper type with intermittent flushing

2

40 m x4 mx5m each
12m

12.6 m

85.37% (Vetter’s Equation)

Table 7. Head Pond

\ Head Pond
Length 11.6 m
Width 6.6 m
Depth 3.6m
Submerged Head 1.9m

Table 8. Headrace Pipe

Head Race Pipe

Type

Internal Diameter
Length

Steel Thickness

Nos. of Anchor Blocks

Mild Steel
14m
3428.5m
4 mm

55

Table 9. Surge Tank

Surge Tank

Type

Height

Diameter

Static water level
Normal water level
Upsurge Level
Down surge Level

Simple Surge-Concrete, Surface
18.5 m with 2 m freeboard

5m

1849.5 amsl

1844.1 amsl

1851.91 amsl

1840.81 amsl

Table 10. Penstock

Penstock
Type High Strength Steel
Internal Diameter 1m
Length 1006 m
Steel Thickness 10mm, 20mm, 32 mm
Nos. of Anchor Blocks 15
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Table 11. Powerhouse

\ Powerhouse
Type Surface
Size (L x W) 40mx15m
Height 18 m
Turbine Axis Level 1290 amsl

Table 12. Turbine

Turbine
Type Pelton
Number 2
Rated Output Capacity per unit 6,847 kW
Turbine Axis Level 1290 amsl
Discharge per Unit 1.45 m3/sec

Table 13. Tailrace

Tailrace
Type Rectangular section
Tailrace Length 40 m
Size (W x D) 15mx1.7m
Tailrace Water Level 1288.5 amsl

Table 14. Project Cost Estimate

| Project Cost Estimate

The total cost of the Project Rs. 3.35 billion
Construction Period 2 years
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