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Upper Irkhuwa Hydropower Project (14.50 MW) Progress Report
1 INTRODUCTION
Upper Irkhuwa Hydropower Project is situated in Bhojpur District, in Province no 1. Project area lies between
27°22'58" N and 27°24'17" N latitude and 87°01'33"E and 87°03'51"E longitudes. The Project area is
approximately 12 kilometers south east from Dingla, one of the major historical towns of Bhojpur. Upper Irkhuwa
Khola, within the Project area, lies entirely within Dobhane, Khatama and Kuda kaule Village Development
Committees (VDCs). Major structure of project such as Headworks, surge tank and powerhouse lie on left bank
of the Irkhuwa Khola. The two headworks have been proposed for diversion of required water, one at the Irkhuwa
khola which is designed for full discharge as main headworks. Other at Phedi Khola which will be operated during
dry season. The powerhouse site of Upper Irkhuwa Hydropower Project is proposed at an elevation of 692 masl.
Design discharge of the project at 45.0% exceedance flow is 7.80 m3/s including both Irkhuwa Khola and Phedi
Khola. Gross Head of the project is 229.13 and net rated head is 214.78 installed capacity of the Upper Irkhuwa
Hydropower Project is 14.50 MW.
The project site can be accessed by three different alternatives.
Route 1: Tumlingtar-Satighat-Chirkhuwa-Nepaledanda-Tamutar- Phedi -Headworks' site
Route 2: Tumlingtar-Satighat-Chirkhuwa-Gahate-Majuwabeshi — Tintama-Gothe bazaar — Phedi
— Headworks’ site
Route 3: Bhojpur-Dingla-Chirkhuwa-Routel/Route 2
Route 4: Khadbari-Heluwabeshi-Majuwabeshi-Route 2
Tumlingtar in sankhuwasabha district has all-weather motor able roads as well as airport with black topped pitch.
For the Route 1, there is bridge under construction in Satighat for Arun River. It needs to cross Chirkhuwa to
access project all-round the year. The track opening for the Route 1 is ongoing and about 4 km is being built to
reach headworks site. For Route 3, there is public service up to Dingla bazaar and tractor is running from Dingla
to Chirkhuwa. From Chirkhuwa it can be extended towards the project site either by Route 1 or Route 2. For

Route 4, there is public taxi service up to Heluwabeshi and there is bridge proposed in Arun River.

Aarati PowerCompany. Ltd.
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Progress Report

Upper Irkhuwa Hydropower Project

Figure 1-1: Project location map Upper Irkhuwa Hydropower Project

2 SHORT DESCRIPTION AND BACKGROUND OF THE COMPANY

Company in Name

Establishment

Company Reg. No.

Date of Registration at Company Registrar
Date of Registration at Industry Department
PAN No

Authorized Issued Capital:

Paid-up Capital

No of Shareholder

Generation License No

Survey License No

Aarati PowerCompany. Ltd.

: Aarati Power Company Limited
: As Ltd Co. With 37 persons

1 143918 / 072/73

: 2072-09-29

: 2076/04/17

: 603579235

: 27, 50, 00,000
: 125 Persons
1 295/ 076/77

1 740/ 073/74




Upper Irkhuwa Hydropower Project (14.50 MW)
2.1 Present Status of the Project

Progress Report

Description Status Remarks
Application for Survey License Applied 2072/10/09
Survey License issue Issued 2073/06/09
PPA Completed 2075/04/1
RCOD Approved 2081/07/30
Industry Registration Completed 2076/04/17
Feasibility Completed D.K Consultancy
Connection Agreement Completed 2074/11/11
IEE Approved 2075/06/05

In the Process of]
Revised IEE

Approval
Generation License Issued 2077/02/23
Transmission Line survey issue issued 2079/01/11

Detailed Design and construction

Completed Units Engineering Consultancy
drawing
Terra Green Engineering Services Pvt Ltd (EM),
Narayani Industries of Mechanical Solution Pvt. Ltd.
Bidding Process Completed (HM), between Buildtech Construction Pvt Ltd & S.B
Construction (Civil) and Unique hydro & electric Pvt Ltd
(Transmission line)
Financial Closure Completed 2079/02/19

Postal address
Postal add Telephone
Type of Organization

Bank for Company Transaction

Aarati PowerCompany. Ltd.

: 01 4437544

: Public

: Kathmandu Metropolitan city -5 Ghahana Pokhari Kathmandu

: NCC, Kumari Bank & MBL




Upper Irkhuwa Hydropower Project (14.50 MW) Progress Report

BOARD OF DIRECTORS

Chairman : Mr. Bharat Bahadur Khatri
Director : Mr. Birendra Bahadur Neupane
Executive Director : Mr. Prakash Chandra Dulal

2.2 Survey Licensing Related

e Aarati Power Company Ltd. registered in Government of Nepal.

e Issuance of survey license for 14.50 MW capacities.

2.3 Updated Initial Environmental Examination (IEE)

e IEE report approved by MOE submitted to DoED and Supplementary IEE is in progress.
2.4 Detailed Engineering Activities

e The Engineering Geological Study is completed.

e The detailed engineering report is completed and tender document preparation in progress.
2.5 Interconnection & Power Purchase Agreement (PPA) Related

e Confirmation of interconnection point at Sitalpati substation.

e Connection agreement signed with NEA Grid Department.

e PPA has been completed.
2.6 Financial Closure Related

e The total project cost including interest during construction as recommended by DDA consultant is

estimated to be NRS.2813.47695 million with IDC.
e Approach for financial closure has been done & completed with Machhapuchhare Bank and its

consortium.

3 RECRUITMENT OF CONSULTANT

Units Engineering Consultancy Pvt. Ltd. has been assigned to prepare the detailed design, construction drawing,
and tender documents. Aarati Power Company Ltd. has hired technical staff for the execution of the project.
Detail Construction drawing (Structural and Hydraulic Drawing) was completed and submitted by Units

Engineering on 2080/07/17.

Aarati PowerCompany. Ltd.
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4 PROJECT IMPLEMENTATION STATUS.

4.1 Contracts Awarded:

Bidding Process for EM, HM & Civil works has been done where the contract for EM works has been awarded
to Terra Green Engineering Services Pvt Ltd, the contract for HM works has been awarded to Narayani
Industries of Mechanical Solution Pvt. Ltd. & the contract for Civil works has been done between Buildtech
Construction Pvt Ltd & S.B Construction. Also the contract for Transmission line work has been awarded to
Unique Hydro & electric Pvt Ltd.

4.2 Camping Facilities

e Contractor was mobilized for the construction of Camp in Powerhouse and construction of the Camp at

the powerhouse area is completed.

Figure 4-1 Construction of Camps at Powerhouse Area

Aarati PowerCompany. Ltd.
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Figure 4-2 Constructed Camp near Powerhouse Area of UIHPP

e Two Storey camp house has been constructed and completed with 10 room capacity.

Figure 4-3 Newly constructed Camp house at Powerhouse Area

Aarati PowerCompany. Ltd.
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4.3 Cement Storage

Cement storing Store has been constructed in powerhouse area with a capacity of storing more than
10,000 bags of cement where cement will be stored and shifted to site by tractor as per requirement.

Figure 4-4: Cement store

4.4 Crusher Plant

The Crushing plant of the Upper Irkhuwa Hydropower Project was delivered to the site and the installation of the

crusher plant has been completed and production of aggregate has already been started.

Aarati PowerCompany. Ltd.
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Figure 4-5 Crusher plant Area

Figure 4-6 Aggregate produced by crusher plant

4.5 Machineries Acquired:

Machineries such as 2 JCB brand excavators & 1 JCB brand backhoe loader has been acquired and is
being working for excavation and site clearing purpose. Also 2 nos of tractor for material shifting, 1 no
DG 125 of kva for crusher and 1 no compressor & 2 nos jack hammer for drilling of boulders for
chemical blasting.

Aarati PowerCompany. Ltd.
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Figure 4-6: Newly purchased backhoe loader at site.
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Figure 4-7: DG of 128 Kva used for crusher plant

Aarati PowerCompany. Ltd.
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Figure 4-8: Tractor for material shifting

Figure 4-9: Compressor used for drilling process

Aarati PowerCompany. Ltd.
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Upper Irkhuwa Hydropower Project (14.50 MW) Progress Report

4.6 Construction Power

Pole installation for the 11 KV line from Chaukidada to Gotha bazar has been completed and the Stringing of the

line for the Construction power is completed.

4-10: Installation of Pole of UIHPP
4.7 Excavation and Site Clearance Works
The Site clearance and excavation works has been carried out at the headworks area(i.e., at intake and settling

basin area) and the Powerhouse area.

Figure 4-7: Excavation work at powerhouse area

Aarati PowerCompany. Ltd.
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Figure 4-8 Site clearance works at Intake and Settling Basin Area-1

Figure 4-9Site clearance works at Intake and Settling Basin Area

Aarati PowerCompany. Ltd.
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4.8 Approach Canal:

The work for Approach Canal which connects Phedi headworks to Irkhuwa headworks has been
started where excavation and pcc work of canal is under progress.

Figure 4-10: PCC work for excavated approach canal.

4.9 Transmission line:

The reconnaissance survey for transmission line was completed where tentative route of
transmission line was finalised. The detailed survey for transmission line is under progress.

4.10 Procurement and Installation
e Camp materials, furniture, equipment procured.
e Laptops, desktops, A4 printers, and other office equipment procured.
e Total station procured (one unit).
4.11 Access Road:
e 16 Km Road clearance, cutting, backfilling and grade maintenance from Kartike Bridge -Nepal dada-
Kulungto Chaukidada to Gothea bazar has been completed.

e Also, the 4km access road from Gothea bazar to Headworks site at Dovana has also be completed

Aarati PowerCompany. Ltd.
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Figure 4-12: Access Road towards Gothe bazar to Headworks Area-2

Aarati PowerCompany. Ltd.
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Figure 4-13: Access Road towards Gothe bazar to Headworks Area-3

4.12 Land Acquisition:
Most of the land within the project alignment has already been identified. Rate of the land has been be finalized
by the Rural Municipality based on the categories of the land. The land acquisition is under process. About 72
ropanies land is required for the different component out of which 58 ropanies is completely acquitted and 14
ropanies of the land is to be acquitted till date where the remaining land is in the final process of acquiring. The

acquisition process for the remaining land will be completed within the end of the Chaitra 2080.

Table 4-1 Required land for the UIHPP

S.N Description Area (Ropanies)

1.0 Land Acquitted till Date 58.00

2.0 Remaining Land to be Acquitted 14.00
Total land Required (Ropani) 72.00

Aarati PowerCompany. Ltd.
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Figure 4-14 Purchased Land Document-1

Figure 4-15 Purchase Land Document-2

4.13 Pipeline excavation
Setting out the survey for the pipe alignment is completed and site clearance works for the pipe alignment has

also been completed. Remaining land acquisition work is also completed.

Aarati PowerCompany. Ltd.
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4.14 Hydro-mechanical works:

The detail drawing and calculation of penstock pipes requirement has been completed and also the LC was prepared
for ordering of the penstock pipes. Ordering of penstock pipes has already been placed which is currently prepared
& ready to be shipped from China to Kolkata Port where the penstock pipes will be then shifted to Project by road.

4.15 Electromechanical works:

The general arrangement drawing of EM components has been completed. The design of EM components is
under process.

4.16 Detail Project Report

Detailed Project Report of Upper Irkhuwa Hydropower Project has been completed.

4.17 Miscellaneous
Construction Material
e Aggregates have already been provided to the site as required from the Irkhuwa Khola crusher plant.
The quality of aggregate crusher is acceptable. Sand is required for construction work. Sand from Arun
Khola is of good quality.
e Uptill date 2340 bags of cement has already been shifted to cement store

e Uptill date 58 ton of tmt bar of size 12mm, 16mm, 20mm & 25mm has been shifted to site

Figure 4-16 Collection of Construction Material at the Powerhouse Area

Aarati PowerCompany. Ltd.
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Figure 4-17Collection of Quarry Material Near Powerhouse Area

4-18: Aggregate produced by crusher at site

Aarati PowerCompany. Ltd.
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4.18 Survey:
Detail survey of land for different components of the project has been conducted. Pegging has been done
throughout the headrace pipe, penstock pipe, and surge tank alignment. Setting out the survey was conducted
at the headwork site and powerhouse area to locate the different structures in that area.

4.19 Social Participation and Awareness

Social participation on project plan and procedure were carried out at project area in presence of company

representatives. As well as the public discussions for the Supplementary IEE.

———

-

Figure 4-20: Meeting with Local People by company representatives

Aarati PowerCompany. Ltd.
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4.20 Human resources: Aarati Power Company. Ltd.

S.N. Designation Number Station
1. Resident Engineer 1 HO/Site
2. Site Engineer 1 Site
3. Surveyor 3 Site
4, Administration department 3 HO
5. Finance Department 2 HO
6. Cook 1 HO
7. Admin Account 2 Site
4.21 Salient Features of the Project
Project Location
Development Region : | Eastern Development Region
Zone/Province no. : | Koshi / Province-1
District : | Bojpur
Rural Municipality : | Dobhane, Khatama & Kudakaule VDCs of Bhojpur
District
Intake Site : | Dobhane VDC
Powerhouse Site : | Kuda Kaule VDC

Geographical Co-ordinates

Latitude ] 27°22' 58" N to 27°24' 17" N

Longitude :( 87°01' 33" E to 87°03' 51" E

2 General

Name of River : | Irkhuwa Khola and Phedi Khola
Nearest Town : | Dobhane, Kundakaule and Khatama
Type of Scheme : | ROR-Hydropower

Gross Head 11 229.13 m

Net rated Head 1] 214.78 m

Aarati PowerCompany. Ltd.
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Progress Report

Installed Capacity 14500 kW

Dry Energy 31.79 GWh
Wet Energy 61.42 GWh
Total Energy 93.20 GWh
Average Available flow 14.55 m3/s
3 Hydrology

Catchment Area

Irkhuwa Khola Headworks 74.17 km?
Phedi Khola Headworks 63.18 km?2

Aarati PowerCompany. Ltd.
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Upper Irkhuwa Hydropower Project

Updated Feasibility Report

Combined Catchment Area at the 137.35 km?2
Headworks

Mean Annual Discharge

Irkhuwa Khola 7.74 m3/sec
Phedi Khola 6.81 m3/sec

Combined Mean Annual Discharge

14.55 m3/sec

Design Discharge (at 45.0% PoE)

7.8 m3/s

Riparian Release

0.31 m3/sec

100 Yrs, Flood Discharge

Irkhuwa Headworks

191.63 m3/sec

Phedi Headworks

181.56 m3/sec

Average Annual Precipitation 1976 mm

4 Diversion Weir

Irkhuwa Khola

Type of Weir Boulder weir
Length of Weir 25.00 m
Crest Elevation 920.90 masl
Weir height 3.45m
Width of weir crest 2.00 m
Phedi Khol

Type of Weir Boulder weir
Length of Weir 24.00 m
Crest Elevation 924.70 masl
Weir height 3.33m
Width of weir crest 1.50 m

Water Conveyance upto Irkhuwa
khola

: | Approach canal of size 2.5m width and 1.80m
high,84.50m length

5 Undersluice

Units Engineering Consultancy Pvt. Ltd.




Upper Irkhuwa Hydropower Project

Updated Feasibility Report

Number 1
Size of undersluice 2.5x2.5m
Slope 1in 20

6 Intake Structure cum

Gravel Trap

Irkhuwa Khola

Type of Intake

Orifice, Side Intake

Nos of Opening

3

Size of Intake (W x H)

2.50 m * 1.50 m each

Intake Sill Level

918.70 masl

Size of Gravel Trap

7.50 m x 9.30 m x 2.05-5.20m (L x B x H)

Particle size to be trapped

5 mm

Flushing Duct (W x H)

1.0mx1.15m

Phedi Khola

Type of Intake

Orifice, Side Intake

Nos of Opening

2

Size of Intake (W x H)

2.6 m * 0.90 m each

Intake Sill Level

923.60 masl

7 Settling Basin

Type

Conventional with intermittent flushing

Nos of bay

2

Dimension (L x B x H)

55.50 m *6.5m * (3.14t0 7.74) m

Inlet Transition Length 10.00 m
Particle Size to be settled 0.20 mm
Trapping Efficiency 90%

8 Headrace Pipe

Type

Mild steel circular pipe

Length

3287.20 m

Units Engineering Consultancy Pvt. Ltd.




Upper Irkhuwa Hydropower Project

Updated Feasibility Report

Steel headrace pipe diameter

: | Varies from 2000 mm-1750mm diameter, 8mm-

18mm Thick

Nos. of Anchor Blocks

30 nos of AB

9 Surge Tank

Type Sub- Surface, Concrete, with surge pipe
Total Depth 16.5m

Diameter (Inside) 8.00 m

Upsurge Level 924.9 masl

Static Water Level 920.90 masl

Down surge Level 904.97 masl

10 Steel Penstock Pipe

Type

Mild Steel circular Pipe

Internal Diameter

1.75m

Length

557 m (upto bifurcation)

Steel Thickness

: | Varies (18 mm to 20 mm)

Nos. of Anchor Blocks

8 nos of AB (including 1 no bifurcation)

11 Powerhouse

Type

Surface with 2 units of turbine

Size of powerhouse

26.00 m * 15.40 * 17.15m (L x B x H)

Tail Water Level

691.77 masl

12 Tailrace

Type Concrete, Box canal
Tailrace Length 87.10 m
Units Engineering Consultancy Pvt. Ltd. v




Upper Irkhuwa Hydropower Project Updated Feasibility Report

Size (W x D) 11 2.5m*25m
Tailrace Water Level 1| 691.77 masl

13 Turbine

Type : | Horizontal Francis
Number 1| 2 set

Rated Output Capacity per unit 1| 7874 kW

Net Head 1] 214.78 m
Discharge per Unit :| 3.90 m3/sec
Efficiency 11 91.8%

14 Governor

Type : | Will be confirmed after confirmation of design.

Adjustment for Speed Drop

15 Generator

Type

Rated Output Capacity per Unit

Power Factor

Voltage : | Calculation of Generator in under process due to
change in no of turbines and its design

Frequency

No of Units

Excitation System

Efficiency

16 Transformer

At Powerhouse Switchyard

Type : | Approval of SLD of switchyard is under process due
to change in design of turbine

Rated Capacity

Voltage Ratio

No of Units

Units Engineering Consultancy Pvt. Ltd. Y,
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Progress Report

Vector Group

Efficiency

Approval of SLD of switchyard is under process due

to change in design of turbine

17 Transmission Line

Voltage Level

33 KV double circuit

Length 11.0 Km Approx.
Conductor Type ACSR Dog

From Upper Irkhuwa Switchyard
To Sitalpati substation

18 Project Cost Estimate

Total Cost of the Project

NRs. 2639.339Million (With IDC)

19 Construction Period 2.0 years
20 Project Evaluation
Internal Rate of Return (IRR) 18.19
BC Ratio 1.76
Return on Equity (ROE) 29.42%
Interest rate 10 %
Net Present Value (Nrs '000) 1,722,647

Note:Due to the outbreak of COVID-19 and the imposition of a national-wide lockdown, the

progress of the work was delayed.

Aarati PowerCompany Ltd.
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Photograph 1: Field verification with DOED Team and Consultant

Photograph 2: Meeting with Chairmen ofSalpashilicho Rural metropolitan for project Development

Aarati Power Company Ltd.
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Photograph 3: Director Received Appreciation Letter from Chairman of Salpashilicho Rural Metropolitan

Aarati Power Company Ltd.
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Photograph 4: Director Supervision pipeline alignment area
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Photograph 5 : Layout Works of Pipe Alignment

Aarati Power Company Ltd.




Upper Irkhuwa Hydropower Project (14.50 MW) Progress Report

»

Py ?.

gl
e

-

X — A:}‘".'
Photograph 7: Site visit with consultant Team

Aarati Power Company Ltd.
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Photograph 8: Installation of Crusher plant
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Photograph 9: Road towards Powerhouse Area and Camp house

Aarati Power Company Ltd.
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Photograph 10: Pipes stock for multi-purpose use.

Aarati Power Company Ltd.
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Photograph 11: Bar bending work under process

Aarati Power Company Ltd.
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Photograph 12: Excavation work in Powerhouse area under process

Photograph 13: Excavation work in Powerhouse area under process

Aarati Power Company Ltd.
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Photograph 14:Survey of Required Land for the Project by Nepal Survey Office, Dingla-3

Aarati Power Company Ltd.
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Photograph 15 Project License from DoED
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Photograph 17: Generation License
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Nepal Elegtricity Authoriy

_ Memorandum of Understanding

In witness whereof, ¢ach signatory having been appropriately authorized to enter

into this Memorandum of Underst anding on behalf of the Party for whom they

sign, the Parties have caused this Memorandum of Understanding to be exceuted

by their respective duly authorized representatives,

Signed on behalf of

Arati Power Co, Ltd.

Name: Mr.Prakash Chandra Dulal
Designation: Managing Director
Signature:

o .
Company fcal.

‘ Witness on behalf of

Arati Power Co, Ltd.

Name: _:G—(;H Kadle

Designation: A (C oudardt

Signature:

Company Seal:

Signed on behalf of
Nepal Electricity Authority:
Name: Mr_Prakash Singh Pradhan

Designation: Officiating Director
Signature: 7% g

O
Company Sc.al o\n &
P % "Mnun“ v.“
"nh-nl

z
‘vu
¥ 3

LEg

0

Witness on behalf of

Nepal Electricity Aathority:

Name: Mr. Ananta Upreti
Designation:Asst. Manager,GOD

Signature :
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Photograph 19: MoU of Connection Agreement
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Photograph 20: Approval for Supplementary IEE
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Photograph 21: Approval Letter for the Study to Alternative Layout of UIHPP
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Photograph 22: Amendment Letter for Connection Agreement.
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Photograph 23 Transmission Line License
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