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1 Project Overview

In order to facilitate thevergrowingdemand of power ancdpe with the present precarious

condition of power supply in the country, private sectas lshown its interest and taken
initiatives towards the development of power projects in the countryngmmany developers

as

| PPO s, Bal e ptdiis délglapingoUpemBae p h i AA0O Hydrtoepower
frontier ofJugal Gaupalikaform&do |l che and Gumba VMkd@isdtrictt of Si nd

Upper Ba lHgdmpower Brdjeat is a ruof river (RoR) type of hydropower pject
with installed capacity 086 MW and will be able to generate 212 GWH of ggeginnually.
Balephi khola is gerennial river and is one of the major tributary of SunkosteRit has
40% dependable flowf 20.8 m3/ sec angross head available for the project is 208 m.

The Araniko Highway (Kathmandkodari Highway, 114km) is the main access of the project.
The project area is linked through Balephi Bazar, which is locatedkat 8@ainage from
Kathmandu. Balephi Bazar to PemHouse is 22km

The company has obtained Generati@ensefrom Governmat of Nepal, Ministry of Energy
on 2073/04/23 TheLicenseauthorizes the company tevklop, generate and sell povirm
the project for the span of 35 years.

The company has esred into Power Purchase Agreement W#pal Electricity Authority on
2067/0522. The purchase rate of energy by NEA is Bsahd Rs.8.4er kWH in wet and dry
season respectively including escalation of 3% per annum for 9 years.

The company has signed MOU on Grid Connection withaNEfectricity Authority on 2069
Ashwin09. MOU concedes to interconnect the power housgigiing Lamosanghu Substation
at Sindhypalchowk district.

The project cost is estimated toMRs.607 Crores including interest duringmsgtruction. The
company has entered into Loan agreemetit wiConsortium of Banks on 20Kartik 26.
Global IMEBank is the Leading Bank of the Consortium.

The organizations/entities participating in the project implementation are as follows:
U Company or Developer
Balephi Hydropower Ltd., Kathmandu is developer ohd project. The company is also
responsible for detail studies, EIA study, soaigigation, infrastructure development, project
administration, construction supervision and monitoring etc.
U Consultant
1) Sanima Hydro & Engineering Consult Pvt. Ltd
o Detail designing
2) AF Consult India Pvt. Ltd.
o Design review, Optimization &onstruction Engineering
3) Gudban Engineering Research & Multi Disciplinary Consultant P. Ltd
0 Detail designing of underground structure
4) Undergroundspace Engineering Pvt.Ltd.
o Design review, Optimization, Adit Planning & total Supervision

U Contractors

Main Civil Works

1) Headworks
0 Gumbathang Pvt Ltd.
o Radha Construction
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o Jaya Budhha and Laligurash construction JV
2) Headracdunnel

0 Tribeni Fulghingdanda AD JV

o Baikunthe & Balephi Construction Pvt. Ltd.

3) Surge Shaft, PowerhousEailrace & switchyard
o BaikuntheBalephiDev NamphalV

U Hydro-mechanical
o CBM Engineering Works, India

U Electromechanical Supplier
o0 TPSC (India) Private Limited

U Transmission Line Works

The company has signed a contract with Urja Internation&lt@P)Lalitpur for the design,
Manufacture supply, installation gsting & commissioning of 21 km transmission Line on
2073Pousl®5. The contract amount is R<l.2 Cr.
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1.1 Salient Features of the Project

PROJECT LOCATION
Development Region:
Zone:

District:

Intake site:

Powerhouse site:
GENERAL

Name of River:

Nearest town:

Type of scheme:

Gross head:

Net head:

Installed capacity:
HYDROLOGY
Catchment Area at intake:
Mean Annual discharge:

Design discharge (at Q40PoE):

Riparian release:
Design flood discharge:
Average Annual Precipitation:
DIVERSION WEIR
Type of Weir:

Length of Weir:

Crest Elevation:

Intake Structure

Type:

Size:

Nos.:

Elevation of intake invert:
FISH PASS

Size

Elevation

UNDER SLUICE

Size

Nos.

Elevation of bottom sill
APPROACH CHANNEL
Size

Average Length
SETTLING BASIN

Type

No of Basin

Size

Transition Length
Particle Size to be settled
Flushing typePipe
Flushing culvert size

BY PASS CHANNEL

Type
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Eastern

Bagmati

Sindhupalchowk
formerGolche/Gumba VDC
Baikunthe village

BalephiKhola
Kartike Bazaar
Run of river
208.00 m
202.24 m

36 MW

434.27 k,md

38.37 nils

20.80n%/s

0.764 n/sec

1606 ni/s (100 Yr. Flood)
17002700mm

Gravity Free Flow concrete
41.50m
EL. 1257.00 m

Side Intake

3.00 m x3.5m (W x H)
2 (Two)

EL.1253.50 m amsl|

0.60m x 0.60m (W x H)
1256.4amsl

3.50 m x 400 m (W x H)
1 (Ong
EL.1251.00 m amsl

3.0m x50 m (W x H)
16.80m

Surface
1(Ong

115.00 (L) x 12.00 (W) x 10@m (H)

27.50 m

0.20 mm at 90% trap efficiency
70m

0.80mx 10 m (W x H)

Surface



No. of Channel

Size

Length

INVERTED SY PHON
Diameter

Length

Type

HEADRACE TUNNEL
Section Type

Length

Finish Diameter
Support

SURGE SHAFT
Type

Finish Diameter
Height

: One
:3.0m x 5.0m (W x H)
165 m

:3.20m
:180.0 m
: Steel pipe (100 mm) encased in 0.80m thick RCC

> Inverted D
:4447.80 m
: (Concrete/Shotcrete) 3.40 m ~ 4.10 m

Shotcrete Lining: 2485 m
Concrete Lining: 991 m
Steel Lining: 360mi2mm thick, 3.2 dia)

: Underground, Circular
:8.00 m

:43.82m

Upsteam surge water level (m) EL 1273.88n amsl|
:1237.69m amsl
: 2.50 m Diameter, 3fh length

Down surge water levéim) EL

Ventilation Tunnel
PENSTOCK PIPE
Material

Total length
Material/Thickness

ANCHOR BLOCK
No
POWERHOUSE
Type

Int. Dimension
Turbine Axis Level

TAILRACE
Type
Length

Size

Ouitlet Level

TURBINES

Type of Turbine

No. of Units

Rated Capacity Per unit
Unit Discharge

Rated Speed

Rated Efficiency

GENERATORS
No. of Units
Type

Rated Capacity
Power Factor
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: Steel
:418.900m, Dia3.00m
:12.0632.00 mm

16

: Surface
:48.40m (L) x 10m (W) x 14.81m (H)
s EL. 1044.71 masl

: Free Flow Box Culvert
:164.30m

:5.0m (B) x 3.5m (H)

: 1046.50masl

: Francis(Horizontal Axis)
: Three

: 12.65MW

:8.33 m3/s

- 750rpm

1 92.70%

: Three

: Synchronous8 Phase
: 14.46MVA

:0.85



Rated Speed
Frequency
Voltage
Efficiency

TRANSFORMER
No. of Units
Phase

Voltage Level
Type

Rated Capacity

TRANSMISSION LINE
Voltage

Length

Connection
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2790 rpm
:50 Hz
: 11kV
: 96.80%0

: Ten(Nine + One)
: Single

: 11kV/132kV

: Outdoor

:5.1 MVA

: 132kV
: 21km, ACSR Bear
: Proposedubstation at existing Lamosanghu Substation



2 Project Financing

Financial resources required for project construction has been arranged; both debt and equity funds.
Shareholders have been finalized and significant portion of the committed equity fund is already
expended in the project. Consortium finance has beergadamthGlobal IME Bank Ltd. as the Lead

Bank and the financial closure has been concludé?D@8 Kartik 26at a debt equity ratio af0:3Q

3 Infrastructures/Supportive Works

3.1 Land Purchased and Developed

0 Totalof 152Ro pani |l and Purchased in company6s

3.2 Access Road

There arevarious roads developed by the company in project area. Some are for project purpose
and some are for sociaklfare.

U Powerhouse Road:
Along the left bank oBalephikhola aboutl7km long acces road has been constructed for
access to Power Housalso along the right bank of Balephi Khola abda@tkm long access
road has been constructed for access to Power House.

U Intake Road:
About 15 km long access road has beemstoucted from Kathike Bazar to give access to
Intake. This road facilitates the construction of Headworks and Tunnel from inlet side.

U Outlet Road:
This road startsém Powerhouse area to Outlet point and is aliduh long.
This road isfacilitating construction of Tunnglconstruction of surgéank and penstock
alignment.

U Adit Road:
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This road starts frorRowerhouséo Adit tunnel locatioris about3 km long This road is
facilitating construction of Adit TunneFoot Trail from powerhoge to Adit portal approx.
1.50km has been completed.

Figure :Acess to Adit Portal

3.3 Construction Power

Construction power has been purchased from Nepal Electricity Authority and is taken to camp
side. Generators oéquired capacity have been set up for backatl aite. The availability of
power from national grid is of intermittent type and tlhaskup diesel generator system has
been arranged at powerhoudédit tunneland intake area.
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Figure: Generator setup atlnlet Portal
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M‘:V e T

Figure: Generator setup atHeadworks for Surface Work

3.4 Explosive Supply/ Regulation

The supplier (EkikritByaparCompaty (p) Ltd.) is delivering blasting materials regularly.
Army camp setup is completed and bunker ofdtOstorage capacity is constructed.

Figure: Army Camp At Powerhouse Area

3.5 Camp Facilities

The company has built camp facilities for its staff at fwltg locations:
1 9- Temporaryhouse at headwork
1 1- Permanent house at Headworks
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1- Temporary house at inlet.

3- Temporary Camp at Adit Site.

2- Temporary house at outlet

4- Permanent house at powerhause

2- Temporary house at Powerhouse area.

= =4 =4 -8 -9

Figure :Crusher setup

3.6 Construction Material Status/ Stock Materials

Major industrial construction materials like cement and steel has been purchased from Kathmandu.
Whereas the constructiaggregates shall be produce by installation of aggregate crusher near the
headworks and powerhouse sitdésstallation of crusher at site is complet@@000Cum of
aggregate and arouB8000Cum of sand is already collected.
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1 Material like drill rod and dH bits, ribs and rock boliscement, rebaaresufficientfor
the tunnel work.

1 Fuelis sufficiently availablat site. fel storage tdnhas been installed Beadworks,
Tunnel andower hous.

Sn Site Storage Capacity
1 Intake 35,000.00
2 Inlet Tunnel 55,000.00
3 Adit Tunnel 100,000.00
4 Outlet Tunnel 20,000.00
5 Powerhouse 40,000.00
Total Storage Capacity 250000.00

4 CIVIL WORKS

4.1 Mobilization
1 Equipment and manpower mobilization tannel/surface civilWork is completed

4.2 Infrastructure
Contr act oartdissat Headavorks, Pgwerhouse and Oiglebompleted.
Bunker infrastructure works is completed.

Aggregates production facilitiesompleted

Foot bridge for Balephi Khol€rossing at Intake is completed.

Batching Plant and Concrete Pump setup has been completed.

_For Quality Control Lab has been completed.

= =4 =8 =8 -4 A

N S
- g

Figure :River Crossing
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4.3 Headworks

/" / » WORK COMPLETED

AL

STILUNG
BASING

Figure : Remaining Work of Headworks

4.3.1 Coffer Dam:

U Second stage coffer dam has been conc
0 FIl ow has been diverted t hrotuighn tdfe N
bl e3alnd right side wall
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Fig: Diversion of River through Undersluice

4.3.2 Guide wall/Wing wall

U Concreting work (M35 & M25) of Base foundation (raft) and shear wall of frontal and
counterfort up to desired level has been completed for all segments.

Figure:Wing Wall

4.3.3 Divide wall, Weir/Upstream Apron & Cut-off
Current Work Progress of Upstream Apron, Divide wall, Diversion Weir stillihg basin

AJT2yONHI 62N OSaop LBIABPYYRENRSFANRYAM. | &
FYR 6f201H KlFa 0SSy O02YLX SGSR®

AJT2yONBGOGAY3 62N)] 202 WLABWIRSSRWw It KlFa o6SSy

A12YLX SGS /2yaidNmOl VR . DR V4.8 SNIS.Ridp2 O
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Figure: Diversion Weir Block-01 and Block02.
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A Down StreamApron / 2 y & i NUzO(th &y ORF LI {SAIGR @
A Excavimas omeen comphentde cb afscer plrlepeak ati on do

Figure: Stilling Basin Panel01

4.3.4 Intake Structure:
U Complete civil works of Intake Structure has been completed.
U 1st stage embedded parts for gate,-dgpand trash racistalled.
U Installationof Intake Gate&eompleted.

Fiquré : Intake Structure Back View
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Figure: IntakeStructure FrontView

4.3.5 Undersluice
U Excavation worlof all blockshas been completed.
U Base preparatigrplum concreting of all blocksas been completed.
U StructuralConcrete (M25work for all blocks-01,02 & 03 has been
completed.
U 2"9stage embedded parts for gate, dtmpinstallationcompleted.

Figure: UndersluiceBay Panel01,02 & 03
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4.3.6 Approach canal/ Settling Basin:
i Complete Civil works of Desander Blo€K to Block05 has been completed.
U Flushimg pipe has been installed at desander outlet section.
i Complete civil work ofapproach canal completed.

Figure: Desander (Collection Pool )
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4.4 Syphon
U Complete civil works and HM work of Syphon structure has been completed.
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Figure: Syphon to HRT Pipeline

Figure: Bend between Collection Pool and Syphon

45 Headrace Tunnel:

The tunneling work at/pper Balephi A Hydropower is done brill and Blast
tunneling methodFor construton, work is dividedmto four fronts.
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Civil Construction

Underground work Excavation Plan Status As on 31-12-2020
Ventilation Surge Tank 5 ) Tunnel
tunnel (OutLet) /50 Adit Tunnel Inlet
0 T~ 1082 1435 1395

1435 1395

Exposed
Penstoc

2830 m

Vertical

Shaft 4490 m including 195 m Adit Length

otal =4490 |Pro=4490 [Balance=0

Horizontal
Shaft

Figure: Underground excavation Chart

4.5.1 Inlet Face (F1)
U Portal Stabilization has been completed.
i Excavation up to Bainagel+400m has been completed.
U Support work such ShotcreRCC, support completed.

4.5.2 Adit Tunnel

U Portal Stabilization has been completed.
U Excavation of adit tunnel (198) has been completed.

45.3 Face (F2)
U Excavation up to chainage-430m has been completed.
U Support work such ShotcreRCC, support completed.

4.5.4 Face (F3
U Excavation up to chainage 883 m has been completed.
U Final support work shotcrete and invert M25 concrete has been completed.

4.5.5 Outlet Tunnel
U Portal Stabilizatiornas been completed.
U Excavation up to Bainagel+08200m has beenanpleted.
U Support work such as Rock bolt, Rib suppannpleted
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Figure: Connecting Tunnel to Surge Shaft
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Figure: Surge shaft final concretdining completed

Figure: HRT (F-03)
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Figure: HRT (F-02)

Face 4 Protection work §hotcrete thickness measurement)
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Face 3 Invert Lining work

Face 2 Shotcreting work

4.6 Surge Tank:

U Excavationwork of surge shaft i.e. 9m dia of 35m depth and 4.7m dia of 15m
depth and 10m length of connecting tunnel to HRT has been completed.
U Concretdining work completed fothe surge shatft.
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Figure: Surge ShaftConcrete lining

rSYaleDBEYO|{SHNKF I OS LISyaiaz2010
A Excavation work of entire alignment com
A Concretkngld2a®83 compol% tCeodn.cr et i 3 wor k a

and-OMB compl et ed.
A Ring GBx4deand 05 completed.

Flg Penstock Al|gnment
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Fig: RingGirder

Fig: Anchor Block03
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