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SALIENT FEATURES

General

Development region Central

Zone Janakpur

District Dolakha

District headquarter Charikot

VDC Chankhu and Suri

Project location (same as before)

Longitude 86° 15° 10” to 86° 12° 50” East
Latitude 27°45° 14 to 27° 44’ 10” North
Type of scheme Run of river (RoR)

Source river Suri Khola

Hydrology

Catchment area 36.40 km? at intake site

Mean annual precipitation 1650 mm

Design discharge 3.075 m*/s (Qao%)
Compensation flow 0.066 m®/s

1 in 100 years return period design flood 167.75 m°/s
1in 5 years return period operation flood 61.22 m*/s
1 in 2 years return period diversion flood 34.55 m*/s

Power and energy

Gross head 282 m
Rated net head 269.71m
Installed capacity 7000 kW
Dry season energy 5.15 GWh
Wet season energy 28.75 GWh
Annual energy 33.90 GWh

Project components

Weir

Type Concrete lined weir

Crest level 1395 m amsl

Length of weir 20 m including undersluice

Spillway type Free overflow
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Intake

Type

Nos. of opening
Opening size

Conneting canal

Type

Length

Width

Overall depth

L-slope

Overflow spillway length
Overflow spillway capacity

Gravel trap

Type

Overall length

Width

Overall depth

Particle size to be trapped
Design flow

Flushing flow

Settling basin

Type

Settling zone length
Inlet transition length
Single basin width
Overall depth

Particle size to be settled
Design flow

Headpond

Type

Storage period
Effective length
Width

Effective depth
Effective storage

Gated submerged orifice intake with course trash rack
2 nos
2.5m long X1.0 m

Box type
18.37 m
1.50 m
1.65m
0.215277778
7.84m

10 m*/s

Continuous flushing hopper type
8.17m

3.75m

2.60m

5mm

3.54 m*/s

0.41 m%/s

Double chamber, gravity flushing type
43.00 m

16.20 m

5.00 m

3.77m

0.15 mm with 90% settling efficiency
3.075 m*/s

RCC tank
60 s
11.45m
7.50 m
191 m
165 m®



Suri Khola Hydro Power Project

CEPAD Hydro Consultants Pvt. Ltd.

Normal water level

Penstock

Type

Length

Internal diameter
Thickness
Design flow

No. of anchor blocks
No. of support piers

Powerhouse
Type

Length

Width

Height
Tailrace length

Turbine

Type

Rated capacity
Turbine axis level
Design flow

Generator
Type

Rated capacity
Rating
Governor
Overhead crane

Step up transformer

Type
Rating

Transmission line
Connection with grid

Access road

Cost and finance

1394.726 m amsl

Surface, mild steel circular shaped
3384 m

1.30m

6-22 mm

3.075 m%s

52
370

Surface type, RCC structure
27.82m

16.24 m

12.00 m

80m

Pelton (2 units)

3700 kW one unit
1113 m amsl

1.538 m*/s for one unit

3 Phase brushless synchronous (2 units)
4375 kVA each

50 Hz, 750 rpm

Electro-Hydraulic

Lifting capacity 25 T

3-Phase, ONAN cooled, Outdoor type
2 x 4375 kVA, 6.90/33kV, 50 Hz

33 kV Double circuit, 3 phase, 50 Hz, 6.8 km long
Singati sub-station
Earthen road, 3.5 km long
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Project cost (with IDC, )
Cost per kW (with IDC)
Debt equity ratio

FIRR

NPV

BC ratio

Return on equity

1052.993 Mill NRs
1534.98 US$/kW
70/30

14.20%

138.541 Mill NRs
1.29

16.70%

Vi



1. INTRODUCTION

1.1. BACKGROUND

Potential of hydropower energy in Nepal is huge. The perennial nature of Nepali rivers and the
steep gradient of the country's topography provide ideal conditions for the development of some
of the world's largest hydroelectric projects in Nepal. Nepal has approximately 40,000 MW of
economically feasible hydropower potential. However, the present situation is that Nepal has
developed only approximately 650 MW of hydropower. Therefore, bulk of the economically
feasible generation has not been realized yet.

Although granted with tremendous hydropower resources, only about 40% of Nepal's population
has access to electricity. Most of the power plants in Nepal are run-of-river type with energy
available in excess of the in-country demand during the monsoon season and deficit during the
dry season.

Nepal's electricity generation is dominated by hydropower, though in the entire scenario of
energy use of the country, the electricity is a tiny fraction, only 1% energy need is fulfilled by
electricity. The bulk of the energy need is dominated by fuel wood (68%), agricultural waste
(15%), animal dung (8%) and imported fossil fuel (8%). The other fact is that only about 40% of
Nepal's population has access to electricity. With this scenario and having immense potential of
hydropower development, it is important for Nepal to increase its energy dependency on
electricity with hydropower development.

To attract private investors towards the development of small hydropower projects, Government
of Nepal has adopted a liberal policy since 1990. Nepal Electricity Authority (NEA) has also
announced its policy to purchase power generated by the private developers and two distinct
prices for electricity is fixed for both dry and wet seasons. Banks and financial institutions have
also shown their interest to invest in hydropower projects as priority sector investment. This
scenario has encouraged the private investors to promote small hydropower projects in Nepal.

1.2. SURI KHOLA HYDRO POWER PROJECT

Suri Khola Hydropower Project is located at Chankhu and Suri VDCs of Dolakha district. It has
installed capacity of 7 MW with 2 units of pelton turbines. Geographically the project area is
located between longitudes 86° 14’ 00”E to 86° 09> 40”E and latitudes 27° 46°00” N to 27°
43°30” N.
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Distance from Kathmandu to Project area is around 175 km. From Kathmandu to Khadichaur
(Araniko Highway), the distance is 78 km. Motorable track road goes from Charikot to Singati.
Charikot is connected to the Araniko Highway via Khadichaur 55 km long road. From Charikot
to Singati, there is track road 35 km long and from Singati to Bhorle is 7 km graveled road. The
road is to be constructed with the active participation from local people. From Dolakha, the
powerhouse site is about 3 km far. The intake site located at Khalde village is about 3 km
upstream from the powerhouse site.

The nearest sub-station from the project site is located at Singati of Dolakha district. The power
generated from this project will be synchronized with 33 kV transmission line. The length of the
proposed transmission line will be about 7 km from the powerhouse of the Suri Khola
Hydropower Project.

1.3. 33 kV TRANSMISSION LINE

The power generated from Sri Khola Hydropower Project shall be connected to the NEA 33 kV
substation in Singati, of Dolakha district. The power generated from Suri Khola HP shall be
connected to 33 kV bus bar of Singati substation. The magnitude of the electricity to be
transmitted is 7 MW from Suri HP to Singati S/S. Project shall construct 33 kV double circuit
line from the proposed switchyard of the powerhouse to the existing 30 MVA 33/132 kV
substation. The length of the proposed 33 kV transmission line shall be about 7 km.

The proposed route of 33 kV Transmission Line of Suri Khola Small Hydropower Project passes
through Gurumphi village of Suri VDC.

The 33 kV transmission line shall be constructed from the switchyard of the powerhouse towards
the NEA substation. The line shall be made in steel tubular poles (telescopic) of 13 m heights
and placed at an average span of 50-60 m. The minimum clearance to ground shall be maintained
above 7 m. The conductor for use in this project shall be 0.10 sq. inch ACSR “Dog” based on
power to be transmitted, length, and mechanical strength and voltage regulation. Other necessary
materials and accessories like insulators, cross arms, stays, jointing sleeves shall be in
accordance with the IEC standard for use on 33 kV transmission line.

Two 6.9/33 kV, 4375 kVA outdoor power transformer shall be connected to the 33 kV
transmission line outside the powerhouse. The 6.9 kV bus bar shall be supported inside the
control panel with the required isolating material.

1.4. EXISTING TRANSMISSION LINE IN THE VICINITY

Singati Substation is to be connected to Lamosanghu substation with 132kV transmission line of
40 km. The substation will evacuate power from different hydroelectric projects to be developed
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by different IPPs in the Tamakoshi — Singati basin. Till date 33 kV transmission line from Siprin
Hydropower project has been connected to the substation. And this power is transmitted to
Upper Tamakoshi hydro power project.

1.5. SCOPE OF WORK

The main scopes of the study are to select the route of 33 kV transmission line from Suri Khola
powerhouse to Singati substation, Singati, and its drawings with Pole Location; Detail survey
and electrical design of 33 kV transmission line from Suri Khola powerhouse to Singati
substation, Singati; bill of quantity; technical specifications of the equipments required for the
construction of the transmission line.
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2. GENERAL SCOPE AND METHODOLOGY OF THE STUDY

The detailed survey and design of 33 kV Double Circuit Transmission Line of Suri Khola
Hydropower Project has been carried out by CEPAD Hydro Consultants (P.) Ltd. First of all,
collection and review of existing data and literature related to the site and electricity transmission
was done then after detail survey was performed on the final route for the Transmission Line.
The detail of the work such as calculation, design of electro mechanical components and
drawings are attached in the Annexes at the end.

2.1. TRANSMISSION LINE ROUTE SELECTION

Team of engineers and local residents, were actively involved in the selection of the appropriate
route for the transmission line and its design. Different routes for the transmission line were
proposed and the appropriate route was selected. The selection of the final route for the
transmission was selected based on walkover survey, direct field observation, appropriate length
and discussions with local key informants. Technically feasible and socially acceptable route was
selected for the detail topographical survey.

2.2. TOPOGRAPHIC SURVEY

Topographic survey of transmission line corridor was done using Total Station and other
machines as per the requirement of site. The topographical map with the pole locations is in
1:10,000 scales with contour interval of 20 m. with the help of software GIS. Pole Locations,
profile, layout of the Route and the Topographical map of the route can be found in Annex — A.

2.3. TRANSMISSION LINE DESIGN

The proposed 33 kV double circuit transmission line will be 6.8 km. long, with steel telescopic
poles with height of 13 m, having average ruling span 60-70 m. The ground clearance of the
designed transmission line will be greater than 7 m. First of all, route survey was carried out by
walking through the proposed project alignment. Latter on the detail survey was carried out by
using Total Station and detail topographical map for the proposed route is prepared. The plan of
the transmission line will be prepared in the scale 1:15,000 and that of L — section shall be
prepared in suitable scale. The location of the pole can be found plotted in the map and the
coordinates can be found in Annex — B. From the detail survey report, the quantity of poles,
length of conductors, insulators and stay out etc. is also quantified. The location of the stay shall
be fixed by receiving the deviation angle of the proposed alignment. The telescopic tubular poles
(13 m) are proposed for the ease of transportation. The conductors for the transmission line after
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the detail electrical analysis is ACSR “Dog”. The hardware and structure shall be based on the
latest standards and practices adopted by different agencies.

By the help of survey data, sag of the conductor between the poles was determined and hence the
length of the conductor. The calculated length of the conductor was 6.99 km. For 3 — Phase
double circuit line the length of conductor required will be around 42 km. The list of particulars
needed for the construction is attached in Annex — B.

Every pole is to be grounded by using 2.5 m. long GI spike earthing rod (of 16 mm. diameter).
One spike earthing rod is to be driven into the ground near each telescopic pole. Preventive
measures should be taken to avoid rusting/corrosion of the joints as it increases resistance of the
path of grounding.

2.4. COST ESTIMATION

The cost estimation for civil works shall be based on the unit rates developed from prevailing
labor rate, construction equipment rate and material rate taking into account the local situation
and bill of quantities derived from design drawings. The rates for locally available labor shall be
obtained from District rates of Dolakha District. The rate of construction equipment shall be
taken from regularly updated cost data, quotation from the supplier/ manufactures. The rates of
construction materials shall be derived accordingly as their source of supply. While calculating
the construction materials rate, sufficient attention shall be given to the mode of transportation
and their corresponding cost shall be included. From labor cost, material cost and equipment
cost, the direct cost per unit of construction activity shall be calculated. All other indirect costs
such as office overhead, contractor’s financing cost, insurance, bond, profit and risk margin shall
also be included in the total cost of the activities. Detail cost estimation and Bill of Quantity are
attached in Annex — C.
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3.1.

3. TECHNICAL SPECIFICATION

SPECIFICATION OF INSULATORS AND HARDWARES

This specification covers the design, manufacturing/ fabrication, procurement, supply and
delivery to the site of the following goods.

a. Porcelain Insulators
b. Stay Set
Miscellaneous
3.1.1. PORCELAIN INSULATORS
a. Scope
This specification covers the fabrication and supply of pin insulators, suspension
insulators, and stay insulators as herein specified for use on overhead power line
construction. The qualified manufacturer should be a holder of ISO Certificate.
All insulators furnished under this specification shall be fabricated and tested in
accordance with the National Standard referenced for each type of the following
insulator.
b. 33 kV Pin Insulator
The pin insulator made up of brown glaze high quality porcelain shall be manufactured
and tested in accordance with 1SO or the latest version hereof as detailed in drawings.
The pin insulators shall have the following rating and features.
System Voltage 33kV
Highest System Voltage 36 kV
Rated Voltage 33kV
Creepage Distance (minimum) 580 mm
Wet Power Frequency Withstand Voltage for 1 minute 75 kv
Impulse Withstand Voltage 170 kV
Puncture Power Frequency Voltage (minimum) 180 kv
Visible Discharge Voltage (effective) 27 kV
G.l. Pin Head Large
c. Disc Insulator

The disc insulator made up of brown glaze high quality porcelain shall be manufactured
and tested in accordance with 1SO or the latest version hereof as detailed in drawings.
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The disc insulator shall be ball and socket type of size 16 mm. B. the disc insulator shall
be supplied in a string of three (3) pieces of 11 kV disc insulators for 33 kV voltage
system with tension clamp as detailed in related drawing. Each 11 kV disc insulator shall

have the following rating and features:

System Voltage 11 kV
Highest System Voltage 12 kV
Rated Voltage 11 kV
Porcelain Diameter 255 mm
Spacing 145 mm
Creepage Distance (minimum) 320 mm

Power Frequency Puncture withstand Voltage

1.3 x Actual dry Flashover Voltage

Wet Power Frequency Withstand Voltage

35 kv

Impulse Withstand Voltage 75 kV
Visible Discharge Voltage (effective) 9 kV
Electro-Mechanical Strength 45 kN
Applied Standard IS:731:1971

d. Stay Insulator

The Stay insulators shall be made of brown glaze high class porcelain as shown in the
related drawing. The stay insulator shall be manufactured and tested in accordance with
ISO as detailed in drawings. The stay insulator shall have following ratings and features:

Rated Voltage 33 kV
Highest System Voltage 36 kV
Creepage Distance (minimum) 57 mm
Minimum Failing Load >80kN
Power Frequency Withstand Voltage, kV for 1 minute:

Dry 27 kV

Wet 13 KV
IS Designation C

e. 33 kV Insulators Pin

1. General

This specification covers the fabrication and supply of bolt type, cross arm insulator

pins.

2. Description
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The insulator pin to be supplied shall conform to the shape and dimensions shown in
the drawing contained in this specification. The insulator pin shall be furnished with
a spring steel split lock washer and nut assembled on the insulator pin.

The insulator pin shall have following rating and features:

Head Type Small S165P

Total Length (mm) 450

Stalk Length (mm) 300

Shank Length (mm) 150

Minimum Failing Load (kN) 10

Applicable Standard IS-2486 (Pt. | &I1)
3. Materials

The insulator pins specified herein shall be fabricated from hot rolled steel. The pins
shall be a single piece obtained preferably by the process of forging it shall not be
made by joining, welding, shrink-fitting or any other process from more than one
piece of material. It shall be of good finish free from flaws and other defects. The
finish of the collar shall be such that a sharp angle between the collar and the shank
is avoided.

4. Galvanization

All ferrous pins, nuts and washers expect those made of stainless steel shall be hot
dip galvanized. The threads of nuts shall be cut after galvanizing and shall be oiled
and greased. The galvanization shall confirm to IS 2629-1985.

f.  Tension Clamp.

The tension clamp shall be of ball and socket type to be used for disc insulators. The
details of the «clamp shall be as described herein document. The
fabrication/manufacturing of the tension clamp shall confirm to the latest version of ISO
or equivalent standards. The galvanizing of the ferrous metal should be hot dip
galvanized and shall be conformed to the specification IS 2629-1985.

The Tension Clamp shall have following features:

Steel Classification Mild Steel & Forged Steel
Tension Clamp Hot dip Galvanized type
Cotter Pin & U-bolts Galvanized Stainless Steel
Galvanizing Standard 1S:2629
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3.1.2.
a.

STAY SET
General

This specification covers the supply of the stay set assembled with the following
accessories for use to guy overhead 33 kV line at angle points and dead end points. All
the accessories shall be galvanized as per the relevant standards.

Stay Rods

Stay rods shall be made of mild steel of ultimate tensile strength of 4200 kg/sg. cm. as
per IS 432 Part 1. Length and section of the rod shall be as mentioned in the rating and
features. One end of stay rod shall be square headed 50x50x15 mm. and other end is
threaded as shown in drawing.

Turn Buckle

The stay turnbuckle shall be bow type with ratchet nut adjuster as shown in figure. The
turnbuckle shall be made of steel of 4200 kgf/sq. cm. as per IS 432 Part 1. Bow type part
of the turnbuckle shall be made of the 18 mm. steel rod. A thimble made of 18 SWG
G.1., steel shall be coupled with bow. The thimble shall be suitable for 7/10 SWG stay
wire.

Stay Plate

The stay plate shall be square type galvanized M.S. plate of 6 mm. thick. The plate shall
have suitable square shape hole of 40 mm. x 40 mm. at the center. The dimension of the
plate shall be of 400 mm. x 400 mm. for 33 kV line. Stay plate rod assembled with stay
rod has been shown in the drawing.

Galvanizing

All the stay set assembly must include rod, plate, turnbuckle, nut and bolts, washers,
thimble, etc. and they should be hot dip zinc galvanized conforming to IS 2629-1985.

Stay Wire

The stay wire shall be zinc coated steel wire strand type generally used for guying the
Stay Set used on poles for the construction of overhead power line.

a. Description of strands
The steel strand shall be fabricated in accordance with ASTM specification A-475 or
and equivalent national or international standard, subject to the provision of
paragraph 4 contained herein.
The steel strand shall have the following features:
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Size 7/10 SWG

Quality of individual wire Class B with high strength
Quoting on the wire Zinc

Individual wire diameter after quoting 12.70 mm.

No. of strand 7 wires

Nominal diameter of the strand 4.19 mm.

Laying of the strand Left hand lay

Minimum breaking strength 18800 Ibs

b. Packaging

The steel wire strand shall be furnished in 60 m. reels. Each reels shall have a
weather resistance tag securely attached the length, nominal diameter, number of
individual wires, grade of the strand, and the class of zinc coating.

g. Other Accessories

The Stay Set shall also include all other accessories such as nut, bolts, washers, thimble,
etc. that are necessary to assemble and fit the complete Stay Set.

h. Rating of Stay Set

Length of stay rod 8 ft

Diameter of rod 18 mm.

Ultimate tensile strength of stay rod and turn buckle 4200 kg/sgm.

Length of threaded portion 300 mm.

Thimble shape Suitable for 7/10 SW Steel Wire
Thimble section 18 SWG min

Stay plate section

400%400%x6 mm.

Elbow

18 mm. dia. M.S. rod

Galvanization

Confirm to IS - 2629 — 1985

Applicable standard for steel

IS — 432

3.1.3. MISCELLANEQOUS
a. Full Tension Sleeve

The sleeve shall be dual tension (2 pieces) for use with ACSR conductor. The steel
sleeve shall be heavily plated for resistance to corrosion and compatibility with
aluminum and shall be abrasive lined for maximum holding strength.

The aluminum outer sleeve for 100 sq. mm ACSR conductor shall have a filler hole to
permit centering over the steel sleeve and permit inhibitor application.

b. Aluminum Binding Wire

The aluminum binding wire shall be used for binding or securing 100 sg. mm. ACSR
conductor to pin insulators fixed on the cross arms. The aluminum binding wire should

10
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be of required strength and conforming to latest ISO standards. However the diameter of
the aluminum wire should not be less than 3.25 mm.

c. PG Clamp

PG Clamps shall be used for application in the non-tension connection at jumper
supports in 33 kV line structures. PG Clamps should be suitably designed for tightening
and holding of 100 sq. mm. conductor in place. It must be corrosion resistant and

conform to latest ISO standards.

3.1.4. INSPECTION
The materials to be procured shall be subjected to routine test before final shipment to

delivery site. Following tests may be carried out:

i. Dimension Test

ii. Temperature Cycle Test

iii. Mechanical Failing Load Test
v, Porosity Test

V. Power Frequency Test
Vi. Galvanizing Test

Vii. Bend Test/Load Test
viii.  Hardness

3.1.5. BIDDING DOCUMENTATION
a. The bidder shall provide with the bid two (2) clear copies of the specification governing
manufacturing and testing of the insulators, stay set, stay wire, tension sleeve, aluminum
binding wire and PG clamp along with relevant drawings, catalogues.

b. Type test certificate, if applicable shall be included in the bid and shall bear a date that is
not earlier than five years from the last date of bid submission. The type test certificate
shall have been issued by a reputed independent laboratory.

Sample Size and Acceptance Number

For Mechanical,
Electro-
Mechanical and

For Galvanizing

For Dimensions and Temperature Cycle Test and Puncture

SLichte Porosity Test Test
1st 2nd 1st 2nd 1st 2nd 1st 2nd
Acceptanc I o
sample | sample rejection | rejection | sample | sample | sample | sample
. e Number . . . .
size test number | number | size size size size
Up
to 8 8 0 2 2 5 5 3 3
1000

11
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DATA SHEET

The Bidders/Manufacturers/Suppliers are required to furnish the following required information
in the Data Sheet. Separate sheets can be used if additional space is required. The information

furnished shall be supported by the catalogue and test reports. Any deviation from the

requirements shall be clearly mentioned giving the reasons thereof.
INSULATORS AND HARDWARES

1. 33 kV Pin Insulator

o©

Particulars

Offered

System Voltage

Highest System Voltage

Rated Voltage

Creepage Distance (min.)

Wet Power Frequency Withstand Voltage for 1 minute

Impulse Withstand Voltage

Puncture Power Frequency Voltage (min.)

Visible Discharge Voltage (effective)

O N OTPRW|IN|FP =

G.l. Pin Head

2. 33 kV Disc Insulator (3 nos. of 11 kV Disc Insulator)

%
Z
©

Particulars

Offered

Highest System Voltage

Rated Voltage

Porcelain Diameter

Spacing

Creepage Distance (min.)

Power Frequency Puncture Withstand Voltage

Wet Power Frequency Puncture Withstand Voltage

Impulse Withstand Voltage

OO |IN|O|O|BR|IWIN|F

Puncture Power Frequency Voltage (min.)

Voltage Discharge Voltage

Electro-Mechanical Strength

3. 33 kV Stay Set (Including Stay wire & Stay Insulator)

Particulars

Offered

Length of Stay Rod

Diameter of Rod

Ultimate tensile strength of stay rod and turn buckle

Length of threaded portion

Thimble shape

12
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[ep}

| Stay plate dimension

Stay Wire

Quality of individual wire

Quoting on the wire

Individual wire diameter after quoting

No. of strand

Nominal diameter of the strand

Laying of the strand

N[OOI~ IWIN|F-

Minimum breaking strength

Stay Insulator

Rated Voltage (kV)

Highest System Voltage (kV)

Creepage Distance (min. mm.)

Minimum Failing Load

OB (WIN| -

Power Frequency Withstand Voltage, kV for 1 minute, kV:

Dry
Wet

6 IS Designation
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3.2.  SPECIFICATION OF ACSR “Dog” CONDUCTOR

3.2.1. SCOPE

The specification covers the design, manufacturing/fabrication, and supply and site delivery
of Aluminum Conductor Steel Reinforced (ACSR) commonly used on overhead
power/distribution line construction

3.2.2. DESCRIPTION

1.1. All conductors should be of ACSR construction and shall be manufactured in strict
conformity to BS215 Part 2. The ACSR conductor shall be fabricated in accordance with
British Standards Institution Specification BS215 Part 2 1956 or 1S 398:1961.

The steel core and the first layer of aluminum shall be greased. The grease shall be of
neutral type and at temperature of 100°C and the grease neither flow nor extrude from
the conductor. The grease shall retain its properties as resistance to oxidation and
chemical stability at all service temperatures. The steel strands of ACSR conductor shall
be performed so that they remain inert and do not move relative to each other when the
conductor is out. The outermost layer of all conductors shall be stranded with right hand

lay.

The correct tension must be maintained on the stranding machine when spinning the
cable to avoid the possibility of bird caging due to stringing. Any condition not
complying may be rejected at the discretion of the Engineer.

The purity of the aluminum shall be the highest commercially available and not less than
99.5%, the copper content not exceeding 0.48%. The contractor shall submit the
certificates of analysis giving the percentage and the nature of any impurities in the
metal from which the wires are made. Aluminum wire shall be made to BS2627 and
steel wires to BS4565.

Precaution shall be taken during the manufacturing, storage and erection of steel
core aluminum conductors to prevent the possibility of contamination by copper or
other materials, which may adversely affect the aluminum. The manufacture of steel
core aluminum shall be carried out in a portion of factory specially set aside for such
purposes. Machinery previously used in manufacture of copper or copper-bearing
conductors shall not be for the manufacture of these aluminum or steel wires. The size
and the composition of the entire conductor shall be as stated in general specification.

The conductor shall be supplied on drums of approved construction. The drums shall be
securely battened to protect the conductor. Drum battens shall not be removed until the
drum is properly mounted on the drum station on line and battens shall be immediately
refitted to the drum if any surplus conductor is left therein. Each drum shall be marked
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with the manufacturer’s name, direction of rolling, any mark, code name, the length, size
stranding, net weight, gross weight, approximate measurement and production date of
the conductor and manufacturing batch number incised. The minimum length of the
conductor shall be at least 1 km. per drum and maximum 2 km. per drum. However
EMPLOYER may ask supplier to supply conductor of 1 km. length per coil and coiled
without drum if required. The supplier shall quote the individual weight of the conductor
and weight of the wooden drum on which it is rolled.

It is made clear to the contractor that the guaranteed weight of the conductor ACSR
“DOG” is 394 kg. per km. For any reduction in the actual weight of the conductor from
guaranteed weight, the deduction on the contract cost will be made by the Employer for
the reduced weight as per the rate quoted on the price schedule. However, no extra cost
shall be paid to the contractor for the increased weight of the conductor (hence the length
of the conductor).

3.2.3. GENERAL SPECIFICATION

The following listed specification is those, which govern the fabrication. Testing and supply
of the materials to be made under this tender are contained in IFB.

Description DOG

1 Conductor Size 118.7 mm?
2 Number/Diameter of wire

Aluminum 6/4.72

Steel 7/1.57
3 Cross section

Aluminum 105 mm?

Steel 13.55 mm?

Total 118.7 mm?
4 Conductor Diameter 14.15 mm
5 Ultimate Strength 3310 kg
6 Coefficient of Linear Expansion 19.8 x 10 -6
7 Standard Mass of Conductor 394 kg/km

15



Suri Khola Hydro Power Project
CEPAD Hydro Consultants Pvt. Ltd.

8 Electrical DC Resistance at 20°C 0.2722 ohm/km

9 Standard non jointed length on reel 1000 m

10 Nominal Copper Area 65 mm2

11 Standards BS:215 Part 2, IEC 209

3.2.4. TESTS AND PACKAGING

The manufactured conductors shall be subjected to the routine test at the manufacturer’s
premises before shipment.

The following tests will be carried out as per 1S398: Part 2 1976 Aluminum conductor,
ACSR conductor (Second edition):

a. Breaking Load Test
b. Ductility Test
I. Torsion Test
ii. Elongation Test
c. Wrapping Test for Al. wires & Galvanized Steel wires
. Resistance Test
e. Galvanizing Test

Each reel of conductor furnished shall contain only one length of conductor in other words
there should not be any joint in the conductor rolled in a reel.

All conductors shall be packaged in non-refundable wooden reels and shall be protected
against damage in handling, shipping and storage by heavy wood lagging securely applied to
each reel. All reels shall be sufficiently sturdy to withstand to shipment, storage and field
construction operation without distortion or disintegration.

All reels shall be legibly marked in paint with the following information:

Size of Conductor

Type of Conductor

Length in meter

Net weight of Conductor
Direction of Rolling

Total weight of the whole reel

-~ D 00 o
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3.2.5. BID DOCUMENTATION

The bidder shall provide with the bid two (2) clear copies of the standard governing
fabrication of the conductor and two (2) clear copies of all other specification referenced
therein as relevant to the fabrication and testing of the ACSR conductor

The supplier shall also provide with the certificate of compliance, as specified in BS215 Part
2: 1970 at the time of the shipment of each lot of the conductor or as required by the
appropriate selection of the equivalent national standard.

The bidder shall provide certified type test results of all types of ACSR conductors as
required by governing standards.

All data, drawings, catalogue and others technical documents shall be bound separately from
the Bid document.
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DATA SHEET

(To be filled in by the Bidder/Manufacturer/Supplier)
The Bidder/Manufacturer/Suppliers are required to furnish the following information in the
Data Sheet. Separate sheets can be used if additional space is required. The information
furnished shall be supported by the catalogue and test reports. Any deviation from

EMPLOYER’s requirements shall be clearly mentioned giving the reasons thereof.

0.1 sq. inch ACSR Conductor

TECHNICAL DATA SHEET

(To be completed by Bidder)

Item 0.1 Sq. Inch ACSR Conductor "DOG"
Description Unit
A Manufacturer
B Governing Standards
C Copies of Standard Attached Yes/No
D Copies of Type Test Attached Yes/No
E If standards is not BS: 215 (Part 2) are the conductor
specifications same as the BS: 215 requirements in
respect to the following?
Diameter Yes/No
Strand Size Yes/No
Direction of Lay Yes/No
Lay Ratio Yes/No
Materials Yes/No

F Technical Data
1. Size
2. Number/Dia. Of wire

a. Aluminum
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b. Steel
3. Cross Section

a. Aluminum

b. Steel

c. Total
4. Conductor Diameter
5. Ultimate Strength
6. Modulus of Elasticity
7. Coefficient of Linear Expansion
8. Standard Mass of Conductor
9. Electrical DC Resistance at 20°C
10. Standard non-jointed length on reel
11. Breaking Load

12. Mass of Zn Coating in Steel Standards

3.3. SPECIFICATION OF STEEL TELESCOPIC POLE (B27)

3.1.1. Scope

1.1. This Specification covers the design, fabrication, testing and supply of steel telescopic
poles to be used to support overhead electric lines and equipment.

3.1.2. Description

2.1. The poles shall be telescopic, uniformly tapered circular in cross-section. The poles
shall be fabricated in sections as specified in Table 2 out of welded tubes of suitable
lengths. The diameters of the top and the bottom end of the completely assembled pole
shall be as specified therein.

2.2. The sections of the steel poles shall be designed such that the butt end of the top section
fits on the top end of the second section, the butt end of the second section fits on the top
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3.1.3.

3.1.

3.2.

3.14.

4.1.

4.2.

4.3.

44.

4.5.

end of the third section and so on. The various sections shall be fitted together by
pressed friction joints. The completely assembled telescopic pole shall have the design
loads as specified in Table 1. The separate pole cap shall be provided with top section of
the pole. The bottom section of the pole shall be provided with a base plate.

Material

The telescopic pole sections and fittings shall be manufactured from standard steel as per
BS 4360 Grades 43 C, D, E or 50 C, D, E or equivalent national/ international standards.

The steel tubes shall confirm to the requirements of BS 6323 Parts 1 to 8 Steel Tubes.
Manufacture

The pole shall be erected by friction joint without involvement of through bolt, site
welding or any type of additional device of joint at the time of erection.

It shall be the responsibility of the Bidder to determine the thickness of the tubing
adequate to sustain the load and test requirements. The Bidder shall determine the
thickness of the tubing to develop the required pole strength in accordance with the
Bidder's method of fabrication. However, the thickness of the tubing shall not be less
than 3 mm, and the following tolerances shall be maintained:

a.  Tolerance on diameter: +/- 1% from Bidder's data sheet.
b.  Tolerance on weight: +/- 10% on each pole.

+/- 7.5% on a bulk load of up to 20 tons.
c.  Tolerance on thickness: +/- 10% on each sheet.

d.  Tolerance on telescopic poles: For each section it shall not exceed +10mm and -0
mm. After assembly the telescopic poles shall not
exceed+/-75 mm of their stated length in the
Technical data sheet.

e.  The out-of-straightness of the assembled pole shall not exceed 1/600 of the height.

For 13m Pole

Each segment of the Pole has been denoted by the designation B2, B3, B4, B5, B6, B7.
A combination of several pieces of these segments will form a pole. Each piece of
segment shall be measured 2.5 m in length and tapered in such a way that each adjacent
numbered pieces fit into the other for assembling the required type of pole such as Pole
B26 and B27. Assembling segments B2, B3, B4, B5 and B6 shall form the Pole B26.
And assembling segments B2, B3, B4, B5, B6 and B7 shall form the Pole B27.

All welding of the poles shall be carried out at the manufacturers' plant.

4.5 Welds parallel to the longitudinal axis of the poles shall be fillet welds. Each section
of the pole shall have only one longitudinal weld. However the bottom section B6 of
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4.6.

4.7.

4.8.

11m long poles and B6 & B7 sections of 13m long poles can have maximum one
additional longitudinal weld. No circumferential joints/welds of the tubes are permitted.
All welds shall be capable of withstanding, without failure or cracking, the stresses in a
pole when subjected to its ultimate design loads

All seam welds on joint mating surfaces shall be ground flush. All high spots in the
galvanizing on the mating surface shall be ground and if the galvanizing is damaged in
the process, it shall be repaired.

The pole shall have hole configurations and sizes as shown in the drawings attached
herewith. The hole sizes and the locations of the hole must, however, be confirmed with
the office prior to manufacture.

The steel tubular telescopic poles must be manufactured by a company approved to
quality standard 1SO 9001:2000. The ISO 9001 certification number, the name of the
authorized approving authority with the contact address and telephone and fax numbers
shall also be stated. The Bidder shall enclose a copy of the 1SO 9001 certificate with the
bid.

4.9. The minimum overlap between the following segments shall be as follows:
i.  For13m Pole
B2-B3 B3-B4 B4-B5 B5-B6 B6-B7
300 mm. 350 mm. 400 mm. 450 mm. 500 mm.

3.15.

Corrosion Protection

All sections of the pole shall be hot dip galvanized both internally and externally in accordance
with 1S: 2629-1985 or equivalent national or international standard. After galvanizing, the
external surface of poles below ground level and 500mm above ground level shall be painted as
follows:

a.

3.1.6.

Thorough clean brush and solvent degrease, then one coat of phosphoric acid based etch
primer both inside and outside followed by,

One coat airless spray of epoxy based bituminous black paint of 1x100 microns dry film
thickness inside of the pole base

Two successive coat airless spray of epoxy based bituminous black paint of 2x100
microns dry film thickness outside of the pole base.

Marking of Pole
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The pole shall have an identification marked with indelible paint on the pole at a position
approximately 3.5 m. from the butt end, which is clearly and indelibly marked with:

a. Date of manufacture and identification mark of manufacture.
b. Length of pole in meters and its design working loads as defined in this specification.

The pole shall be marked with a permanent horizontal line at a point 1/6th of the pole height
from the butt end of the assembled pole. The mating depth of the relevant sections of pole shall
also be indelibly marked.

3.1.7. Footstep Holders, Earthing Lug, Base Plate and Pole Cap

i.  Each type of pole shall be provided with the Footstep Holders and the Earthling Lug and
these shall be fabricated and shop-welded to the pole pieces as described below:

a. The footstep holders shall be fabricated and shop-welded on the segments so that
after assembly of the required type of pole these should be located alternatively on the
opposite sides of the poles at a vertical distance of 0.6 m to 0.7 m. from each other.
The Footstep holders shall be provided only on the pole segments that lie above 2.0 m
above the ground level and 1.0 m below the Cross-arm level. The Contractor shall
also provide Footsteps of adequate type, size and strength to hold on two man-
weights (about 150 kg) in maximum and in numbers not less than 2% of the total
numbers of Footstep holders welded on.

b. The earthling lug shall be welded on the relevant segment of the pole so that it lies
about 1.0 m below the ground level.

ii.  Each steel telescopic pole shall be provided with pole cap and base plate of suitable type
and size. The materials of the base plate and pole cap shall be same as that of pole and
should also be galvanized. The minimum thickness of pole cap and base plate shall be
2mm and 4mm respectively.

a. The size of pole cap should be designed so that it just hold tightly on the top of the
topmost segment of each pole by three numbers of 8mm dia screws and hold the
rain water from entering into the Pole.

b. The size of base plate for different types of poles shall be designed by the
manufacture considering 50 kN/m2 as the maximum bearing capacity and 1.5 as the
Factor of safety against overturning.

3.1.8. Design

The data and the drawings related to the poles and fittings provided in this specification
are only conceptual. Contractor shall have to carry out detail design and submit for
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approval. Only after approval of the submitted drawings the contractor can manufacture
the poles and the fittings. In the following sections pole details are given for design calculation.
After the design calculation, the weight of the poles shall not be less than 2.5% of the guaranteed
weights for acceptance. Greater than above tolerance value will not be accepted. It shall be clear
to the Contractor that if the actual weight of the pole and/or fittings is less than guaranteed
weight then a proportional deduction on the Contract cost will be made by the Owner as per the
reduction of the weight of the pole and/or fittings. No increase in cost will be given to the
Contractor for any increase of the weight of the pole.

Length of Pole Dia of Pole
E A .
—~| Load Pt. Max. Load Applicable
Pole ~ |28 ; :
Type Total ér %?J\r% gggm Top g = § % g from Top | (Design-working Load) N
M) | Ty | my | MM | 8ESET (m.) (kg.f)
B27 | 13.00 | 11.00 2.00 151 454 3.00 0.60 3679(375)

The strength of steel material and design load shall be as per below:

13 m. Pole
Tensile Strength of Steel Min. 430/580 N/mm?
Yield Strength of Steel Min. 330 N/mm?
Transverse Load 375 kgf
Vertical Load 375 kgf
Wind Load 60 kg/m2

The design working load shall be the yield strength reduced by factor of safety of 2.0.

3.1.9. Tests

The Contractor shall keep the employer informed about the status of manufacture of the goods so
that the inspection and testing can be performed in the presence of the employer or his
representative. Before inspection & testing the Contractor shall satisfy himself that the work in
all respect is in accordance with the specification and ready for inspection & testing.

All parts shown to be defective during testing & inspection shall be rejected or replaced at the
Contractor's cost to the satisfaction of employer.

No parts of the goods shall be dispatched to the site before it has passed the tests or has been
inspected and found to comply with the specification to the satisfaction of employer.

A program for factory tests to be performed is to be mutually agreed on by the Contractor and
the Employer. The Contractor shall work out a complete program for testing of the poles and

23




Suri Khola Hydro Power Project
CEPAD Hydro Consultants Pvt. Ltd.

accessories to be supplied with a description of the various test procedures. All instruments and
equipments necessary for carrying out the tests shall have evidence of recent calibration. The test
program shall be submitted to the Employer for review & approval at least 15 days before the
actual inspection date sought by the Contractor.

The following test shall be performed for each type of poles. All testing shall be fully
documented and the certified test report shall be provided to NEA.

a.

f.

g.

Checking of dimensions and the weight of each type of individual part of segment of the
Tendered Goods assuming material density as 7850 kg/m3.

Assembly test and checking of the Dimension and the weight of the Assembled Pole and
the Fittings.

Drop Test from a height of 2 meters.

Deflection test & Permanent set test by applying the 1.2 times the maximum
permissible load.

Break Test of the pole equals or exceeds 2 times the design working load.
Testing of the thickness of the Zinc coating.

Tensile tests and chemical analysis of Sulfur and phosphorus contents.

Number of each type fittings selected for conducting the above-mentioned tests shall be as
follows:
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Lot size Nos. of Poles for Dimension Nos of Poles for Assembly & Other

Check Test
Up to 100 5 1
More than 100 up to
500 10 2
More than 500 15 3

Above described testing of poles at the factory shall be performed in accordance with the
following or the related standards or the practices:

a. For conducting the Drop Test, the assembled pole shall be dropped vertically from a
height of about 2.5 m or one sixth of the total pole height. The Drop Test may not result
with any break in the welding of any of the pole segment. Any break observed in any of
the pole segment may cause to reject the consignment at the Engineer’s direction.

b. For conducting the Permanent Set Test, the assembled pole selected shall be rigidly
supported for a distance from its base equivalent to its scheduled buried depth. It will
then be gradually loaded up to a load equal to the maximum permissible load. The load
shall be applied at right angles at the point of load application located 30 cm from the top
of the pole for poles of length less than 5 m and 60 cm from top of the pole for poles of
length longer than 9 m. The load shall be gradually and uniformly applied in increments
of 10% of the design-working load up to 120% of the design-working load. At each
increment of load, deflection of the pole tip shall be measured. The 120% loading shall
be maintained for 5 minutes. The load shall be gradually reduced to zero and the amount
of permanent deflection of the pole tip shall be recorded.

The permanent deflection at this state shall not exceed 4mm per meter length of the
free portion of the tested pole. If the Permanent Deflection Value exceeds the maximum
specified value, in this case also the test is repeated on another sample from the
consignment. Further failure in this test may also cause the rejection of the consignment
at the Engineer’s direction.

c. Other tests shall be carried out as per the related standards or the practices.

Should any of the poles first selected fail to pass any of the tests specified above, two further
poles shall be selected for testing from the same batch i.e. same pole length, manufactured on the
same day in respect of each failure. Should one or both these additional poles fail, the test
material represented by the test samples shall be deemed as not complying with the requirement
of the specification.

All inspections and testing shall be done at the Employer’s cost.

3.1.10. Pole Fittings and Accessories
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The poles are utilized for forming the following two kinds of pole sets. The dimension and other
relevant parameters specified for forming all of the three pole sets are shown on the table below.
The Bidders are required to check the correctness of the dimensions the Pole Clamps carefully
and are welcomed to suggest better type of Clamps (if any) for improvement based on their past
experience in this field. If the Bidders suggest for better type of Clamps they shall quote for the
suggested type of Clamps. The minimum strength of the end fittings shall not be less than 70kN.

For 13m Pole

a) Pole Fittings and Accessories for Pin Insulator Single Pole

,\?(') Description of Materials Utm Qty Dimension

1 Lower Cross Arm No. | 6 r7n><n510><100><1650

2 Iron Plates No. | 12 | 6x100x390 mm.

3 Pole Clamp "Y1' with nut, bolt and washer No. | 3 | AsPer Drawing

4 Bracing Plates No. | 12 | 6x50x984 mm.

5 Pole Clamp "Y' with nut, bolt and washer No. | 1 | AsPerDrawing

6 Stay Clamp set with V hanger with nut. bolt and Set. | 1 |As Per Drawing

washer
b) Pole Fittings and accessories for Dead end H- Pole

,\?(') Description of Materials Utm Qty Dimension

1 Cross Arm Channel No. | 6 ?nxr§0><100><3400

2 | Iron Plates No. | 12 | 6x100x370 mm.

3 Pole Clamp "Y1' with nut, bolt and washer No. | 6 | AsPerDrawing

4 Horizontal Bracing Angle (Up) No. | 1 |6x75x75%2450 mm.
5 Pole Clamp "X1' with nut, bolt and washer No. | 2 | AsPerDrawing

6 Horizontal Bracing Angle (Below) No. | 1 | 6x75x75%2550 mm.
7 Pole Clamp "X2' with nut, bolt and washer No. | 2 | AsPer Drawing

8 Cross Bracing Angles No. | 2 | 6X75%75x2567 mm.
9 Stay Clamp set with V hanger with nut. bolt and Set | 2 | AsPer Drawing

washer

3.1.11. Drawing of the Clamps, Cross Arms, Horizontal & Cross Bracing

11.1.

Typical drawing of the Pole clamps, Cross Arms, Bracing etc. are shown on the

drawings herein. On which the size of clamps varies and stated as Clamp-X, Clamp-XI,
Clamp-X2 and so on. Their dimensions are mentioned on the drawing. Thickness and

width of the clamp must be as stated in drawing.
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11.2. Hexagonal Nut-Bolts and Washers shall be of 16-mm. diameters and with varying
lengths and threaded portions and shall confirm the strength to BS. The size (length) and
quantity of Nut-Bolts and Washers shall be as per required to fix the channels, clamps,
bracing plates etc.

11.3. The Bidders have to check the correctness of the length of the Bracing and the
Clamps and if founds any, incorrectness they have to suggest the correct length and
should quote the price for the correct length and type.

11.4. Number of stay clamp with V hanger as per total number of poles quantity.
3.1.12. Bid Documentation

12.1. The Bidder shall provide with the Bid two (2) clear copies of the governing
standards for selection of tubings, fabrication and testing of Telescopic Tubular Steel
Poles and two (2) clear copies of all other relevant standards referenced therein.

12.2. The Bidder shall provide a complete design, description and certified dimensional
drawings of each type of pole; otherwise the bid offer shall be rejected.

12.3. Two (2) clear certified copies of all type tests performed on at least one type of
pole and similar working loads shall be submitted otherwise the bid offer shall be
rejected. The type test must have been carried out in recognised national or international
testing laboratory.

12.4. A clause-by-clause commentary on specification, specifying compliance and
deviations, if any.

12.5. All data, drawings, catalogues and other technical documents shall be bound
separately from the Bid documents.
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TECHNICAL DATA SHEETS
(To be completed by Bidder)
Steel Telescopic Poles

13 m. Pole
S. No. Description Unit Data

1 Manufacturer

2 Governing Standard for Steel

3 Governing Standard fot Galvanisation

4 Governing Standard of Welding

5 Copy of Standard Attached? Yes/No

6 Overall Length of pole in m.

7 Number in sections

8 Section B2
Length m.
Thickness mm.
Top Dia. (Outer) mm.
Bottom Dia. (Outer) mm.
Weight Kag.

9 Section B3
Length m.
Thickness mm.
Top Dia. (Outer) mm.
Bottom Dia. (Outer) mm.
Weight Kag.

10 Section B4
Length m.
Thickness mm.
Top Dia. (Outer) mm.
Bottom Dia. (Outer) mm.
Weight Kag.

11 Section B5
Length m.
Thickness mm.
Top Dia. (Outer) mm.
Bottom Dia. (Outer) mm.
Weight Kg.

12 Section B6
Length m.
Thickness mm.
Top Dia. (Outer) mm.
Bottom Dia. (Outer) mm.
Weight Kag.
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13 | Weight of Pole includinf base plate and pole cap Kao.

14 | Guaranteed min. Transverse failure load Kgf

15 | Guaranteed max. Permanent Deflection mm.
3.4. CONSTRUCTION STANDARD

3.4.1. POLES AND CROSS ARMS

1.1. Pole Numbering:

Poles and structures shall be numbered in accordance with a numbering system
provided. Each pole shall be marked permanently through template with the assigned
number.

1.2. Pole Framing:

a. Pole and structures shall generally be framed in accordance with Construction

Standards. Where special framing requirements are necessary, the Site Engineer or
Engineer shall provide framing instructions for the specific structure.

Each cross-arm shall be attached to the pole by a pole clamp or by machined bolts of
sufficient length to pass completely through the holes provided on the pole and cross-
arms and receive their full complement of nuts.

Bolts of proper length shall be used. Excess nuts shall not be used to make use of a
bolt, which would otherwise be too long. The end of a machined bolt projecting more
than 3 centimeters beyond the nut shall be cut off to a length of 2 centimeters beyond
the nut. Each bolt, when installed, shall have its full complement of nuts.

. Washers shall be used where specified in these standards.

During the erection work at the field there may be necessity to modify galvanized
steel hardware and may have to be drilled, reamed, filed or cut. Under such a
condition the area of the steel exposed, after these modifications, shall be coated with
a zinc-rich paint to protect the steel from corrosion.

1.3. Excavation

All excavations made for the installation, or demolition, of facilities shall be
accomplished in a timely manner according to the scheduled installation. Required
excavations shall be opened, material installed, and backfill placed, as specified, in a
continuing operation to the greatest extent practicable.
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Any excavation left open during discontinuous construction, which is accessible to the
public or along public thoroughfare, shall be covered or barricaded, and marked by
suitable visual means, to prevent a public hazard.

Excavations shall be properly located and sized for the intended use. Pole and stay plate/
anchor excavations shall be correctly sized to retain undisturbed soil to the greatest
extent consistent with the means of excavation. Pole holes shall be made by power-
driven auger or by manual methods; power-driven shovel equipment shall not be used.
Pole holes shall be excavated to the specified depth with no tolerance shallow and
tolerance of ten (10) centimeters deep. The bottom of pole holes shall be undisturbed
soil, gravel or rock. Stay plate holes shall be excavated by manual methods to specified
depth with no disturbed soil in the direction of the anchor rod.

All excavations shall be backfilled with excavated material, or as specified for the
installation. Backfill shall be free of foreign materials and shall be well tamped with
excess backfill graded over the excavated area to prevent depressions resulting from
eventual natural compaction.

1.4. Pole Setting

Poles shall be set in accordance with the appropriate Sections of the Construction
Standards.

Each pole shall be assigned a unique construction number at the time of structure staking
for preliminary identification and preparation of SDS.

Pole holes shall be dug large enough in diameter to admit a tamping bar all around the
periphery of the pole and shall have a uniform dimension as per the type of pole used at
the top and bottom. Poles shall be planted in the ground to the depth specified in
construction. Drawings before planting a pole, the bottom of the hole made for planting
the pole, shall be cleaned of free soil and firmly tamped, to prevent the hole from
settling.

The stability of a pole, particularly a pole without stay, is greatly influenced by the size
of the pole hole, the nature of the soil and the care exercised in back filling and tamping.
Two active hand tampers and one slow shovel shall result in good compaction.

Poles shall be set to stand perpendicular except at terminals, angles and other points of
excessive strain where they shall be given a rake not to exceed 10 centimeters against the
direction of strain. Poles located at the sides of banks or other locations, where washouts
may occur, shall be protected by suitable cribbing, or shall be referred to the Engineer
for recommended action.
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After the pole is in position and the hole is back filled and tamped, soil shall be piled and
packed firmly around the pole. Pole setting shall be inspected prior to acceptance and
any back fills that have sunk shall be refilled.

Where it is necessary to set poles at locations where the soil has very low bearing value,
or in swampy conditions, a pole may be fitted with a bog shoe in accordance with
construction drawings the engineer may specify that type of construction.

Poles located in shallow riverbeds shall be protected by gabions as designated by the
Site Engineer or Engineer. Gabions should be approximately 2 meters x 1 meter x 1
meter. Four such gabions are required for each pole.

Set pole and pour 860 mm diameter foundation as per construction standard construction
drawing. Level areas around pole and set gabions in pattern shown in construction
drawing. It is important to lace adjacent gabions together along the perimeter of all
contact surfaces. Fill gabions with hard, durable, clean stone, 100 mm to 200 mm in size
in three layers. Install two connecting wires at each layer. Lace gabion lids securely
making certain all edges are closed. Fill void between pole and gabion with hard,
durable, clean rock 200 mm minimum size.

3.4.2. STAYS

2.1.Installation of Stays: Where stays are installed on a line angle structure, line of stay
shall bisect the outside line angle. The span of stay extending between poles shall not be
greater than 60 meter. Anchor and anchor rods shall be set so that the axis of the rod and
line of stay shall be straight. The portion of the anchor rod above the ground shall not be
bent at an angle to connect a stay wire. If this occurs, anchor and anchor rod shall be
reset. The anchor rod shall not be exposed for more than 15 centimeters above the ground
after the anchor is set. If gravel back fill is required to set anchor in soft or unstable soil,
as per construction drawing the Contractor will have to carry out the gravel back fill as
directed by Engineer.

The Contractor, in general, shall install at least one stay for the supports in the following
cases:

2.1.1. Dead end structure
2.1.2. Tee-off (Tap) structure
2.1.3. Double H — pole structure

2.2.Stay Insulators: Stay insulators shall be installed on all stays in accordance with the
construction drawings.

3.4.3. CONDUCTOR
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Aluminum Conductor Steel Reinforced (ACSR) “Dog” conductor shall be used for 33 kV
double circuit overhead lines.

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

Sagging: Conductors shall be sagged in accordance with the sag chart specified by these
specifications. Conductors must not be sagged too tightly (less than specified sag) as
unspecified extra tensions may result in failure of conductor structure. Conductors sagged
too loosely (more than specified sag) may contact adjacent conductors hardware or any
structure. Excess sag can reduce clearance beneath the line with the ground to the point of
danger.

Sag Charts: Unless otherwise noted, all sag charts are calculated on the basis of 35
kg/m? wind pressure. Sag is always measured vertically, without wind, when conductors
are being installed or re-sagged. Unless otherwise specified by the Site Engineer or
Engineer for a specific condition, initial or stringing sag shall be applied to the
installation of all new unstressed conductors.

Damaged Conductor: Damaged conductors shall be repaired by using a repair sleeve
provided that no more than 2 strands of the outer aluminum layer are damaged and
further provided that none of the sleeve core strands are damaged. For a conductor
damaged in excess of the above conditions, the damaged section of the conductor shall be
cut out and a tension splice installed. When cutting out damaged section of conductor, no
more than 1 tension splice shall be permitted in a span and no splice is made within 8
meters of an insulator attachment.

Sag Error: Sag error shall not exceed = 40 mm from the sag defined by the sag chart.

Conductor Attachment: Conductors shall be secured to pin insulators with pre-formed
conductor ties or with tie wire. Insulator ties, except at jumper supports in structures,
shall be made with pre-formed ties when available. Conductors shall be connected to
dead end assemblies with tension set.

Line Splices for Tensioning and Looping: Cleaned and polished contact surfaces are
necessary to make conductor splices so that it shall remain free from trouble. Great care
shall be taken to completely clean the strands of aluminum conductor. The splicing sleeve
must be centered over the conductor ends before compressing to make a splice of
required strength. Appropriate sleeve shall be used for splicing ACSR conductors prior to
installation. The outer strands of aluminum shall be carefully cleaned with a wire brush to
remove all foreign matter till the aluminum shines brightly. The cleaning applies to both
new and old conductors. The manufacturer pre-filled with inhibitor compound supplies
splicing sleeves for aluminum conductor. Splices in line conductors shall be so located
that the end of the splicing sleeve is at least 30 cm from the end of a suspension or dead
end clamp. Non-tension loops, such as between dead ends, shall be spliced with a
connector when the conductors are of same metal and size.
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3.7.

3.8.

3.4.4.

4.1.

4.2.

4.3.

44.

PG Clamps: PG clamps are furnished in a full range of sizes for application in the non-
tension connection in 33 kV circuits. In all applications of PG clamp fittings, the
conductor metal shall be wire-brushed to a bright condition to remove surface oxidation
on the conductor.

Line Construction:

3.8.1. Attachments to Poles: Bolt holes are provided on poles for cross-arms, cross-arm
braces and stay bolts.

3.8.2. Conductor Ties: Pre-formed ties and grips shall be used for attaching conductors
to structures when available. If pre-formed materials are not available, the wire shall
be soft conductor so that when made up, the tie wire will bind the conductor tightly.
No tie wire shall be used for a second time. Tie wire shall be of the same metal as
that of the bare conductor to which the tie is applied.

3.8.3. Conductor Support: The conductor supports on straight lines shall be carried on
the top wire groove of the pin insulator. Conductors shall be attached to the side
conductor groove of pin insulator on the outside of angles so that transverse
conductor tension will tend to hold the conductor in the insulator groove. Conductor
ties shall not hold a conductor on the insulator when uplift exists.

INSTALLATION CRITERIA

The line alignment should be as straight as possible to minimize requirements for stays.
The basic span shall be maintained within the following limits:-33 KV line: 55m to 65 m

All types of line clearances shall be maintained as per the construction standards
provided to the Contractor. Deviations from the standards may be allowed only for
unique or special conditions.

Safety rules of the NEA shall be strictly observed at all times by the Employee and the
Contractor and their personnel. Special care shall be taken to maintain the optimum
conductor sag to provide adequate safety to the construction and the property or people.

All fastenings (e.g. nut bolts, stays and the like) shall be so installed that the constructed
line components shall not fail to remain within the safety margin while maximum
working load is applied.
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Annex A — Topographical Layout and

Profile Drawings

34



Suri Khola Hydropower Project

33 KV Double Circuit Tran

mission Line

\ /7 o :.‘.-”:‘\n._‘.-.- _“.n- o
\\ L | 4 i ine gt
7y \ A e
-—
\ = o wEl
\ ) (=2
> A
oo m
"
-—
=)
o
0
. A
Sub Station )
L] * -
y A
i .j [ ] [ ] - 2
$ = e
~ Q
. (/8 : s
Legend
Placename =  Buildng Contour Landcover
BX<] Power House Switch Yard Main Road Index Contour |:| Cultivation
D  sub station Main Trail —— Intermediate Contour [ | Forest
® Pole Positon ~  -——— Trail Grassland
Transmission Line <4—» Bridge |:| Barren

Bush
|:| River; Waterbody

———

No—

0.350.175 0 0.35 0.7 1.05 1.4
e e ey W, | O tE TS
1:15,000

N




9¥'66¥+0

65y 10

1S€Iy+0

1¥'£9¢+0

98'G0£+0

1¥'662+0

6901240

YL'GEL+0

¢¢€'¥60+0

16°090+0

00°000+0

= 1100

000°10L 1}

660¥01 |
100°60LL

800°£0L1L

92901 |

£ttt

619°LLLL

ooo'ciLL
oLvelLl

628l

ELYvLLL
18€°GLLL

0929111

€6Z'8LLL

EEvRtt

£85°0CL1
096°02L1

ogLeziL

000°¢ZLL
689°CCL1
oLzeell

adviy

leL'sil
0v0'8L1L1

018'GLLL

9v6'viLL
£ee'viLL

8ITILILL

000°601

000'80L L

G6L°6011
0g1'80LL

gLt

000°CHLL

- viads

619°¢Tl
1egvell

GGZT'LTLL
99Y°0¢L 1

¥8G'GELL

clerielLl
£y8'8ell

Gz eelLl
9L1'6gLL

R34

£00°IELL

0v9'8ZL1L

2d4s

80%°0¢LI
TLSosLlL

Ly8'6CL1L
144 14%"

68E°CCL
£20°izLlL

fEg

168°GLLL

868CILL
L6l
60Z°chLl

6867111

So°LLLL

86°LLLL
102°LLLL

OLLI'gLLL

TL60LLL
¢zo's0LlL

10L°0LLL

8SZ'LLLL
LTSI

L0g°CLLL

9¥°66v+0

LEY6v+0
¢L°06v+0

0z'98¥+0

00°08¥+0

2siat)

€0'e9v+0
¢T65h+0
S6°GSH+0

S0°6++0

S1Cr+0
66'6£+0

§reEyis

LL9TY+0
00°0Z¥+0

1SeIv+0

8.'86£+0

6ETRELD

0€°6L£+0
L6'9L8+0

€6°9¢+0

1¥'e98+0
00°09¢+0
6£°96¢+0

LWLYE+H0

00°0¥¢+0
16'9¢£+0

G9'9Z¢+0

L9°CZe+0
00°02¢+0

98'G0¢+0

00°00¢+0

00°082+0

¥EIC+0
09°192+0

PG:peeis

1°652+0

0L.L¥T+0
9L°G¥¢+0

EraEets
81°GEC+0
£€9°¢ee+0

61'82¢+0
0£%¢C+0
S¥'612+0

L5°912+0
16°¢12+0

§9°01¢+0
¢9'80¢+0

A

98'6L1+0

09140

£88EH18

€0Cr1+0
€¥'6€1+0

oLEEI+0
£€'8Z1+0

0¥'cZI+0
00°0Z1+0

68518

€7°601+0

00°001+0
£0°£60+0
¢E¥60+0

00°080+0
19°%/0+0
89°¢CL0+0

£€6°¢90+0

00°080+0
L¥'£S0+0

98'6¥0+0
91040
¢6'8€0+0

8E°£20+0

00°020+0
£7'910+0

00°000+0

0+000.00 - 0+500.00

CHAINAGE

1120

EXISTING
LEVEL (m)

CHAINAGE  (km)

+£°¢86+0

¥5°C6+0

01°LL8+0

£Cv¥8+0

+6°908+0

8L°09L10

18'789+0

L0°L¥9+0

£0'909+0

L£°¢G6+0

62°925+0

162°0801
2£8°0801

+58°0801
G£9°0801

GGG"0801

¢L00B0L
8£60801

280801
S¥L'8L0L

9¥5'6.01
¢lg'6L0l

6LL71801
6Cv"C801

09¥°S80L
8619801

+96°9801

96£°9801

88.°G80L

690°9801
102°9801

9¥£°9801

£/8'9801
102°£80}

g0t

¢Zy'sBol
8v0'¢B0L

9967CB0L
8G+°1801

G89°9801

18¢°6801
£4G0601

8E7-08g

0£¥°0601

16¢°6801
<0880l

+96°£801
081°,80L
8G7°LBOL
00£°9801

L0'880L

000°1601

B34

111°G60}

GET'9601
1£1°6601
L0Z°G601
897°G601

8¢C°S601
0¥0¥601

9vL'e601

ciy'esol
88¢°¢601

128'98014

gt

60£70801

6v1°9/01
19'GL01

0L0°SL0L

+¥86°¢L01

6v¢¥L0L
8£/°GL0L

£€G1'8L01

+50'2801

06L°¢80L
L2801
990°G801

969801

126°68014
117060}

PEg- 068t
0801

¥e¥°0601
8£4°0601

+06°0601

£2£°1601
GLI160L

8£6°6801
£68'6801
6976801

£66'8801

¢19°6801
£1£°8801

0v1°BOL
+85°£801

8v6°L80L
28¢°9B0L

000°6801
82170601

L¥9°0601

260601
£zeisol

£L¥'S601

L21°L60L

0£¢°S601
¢Sy 9601

9890041

00°000+1
LT'L66+0

G9'066+0
C9'186+0
£'£86+0

12°6L6+0
96'9L6+0

61'1L6+0
02'996+0

00'096+0
V6°L86+0

8L'¥56+0
90'6¥6+0
10'¥¥6+0
00°0+6+0

¥4'2E6+0

00°026+0

08'%06+0

00°006+0
£4°168+0

LL¥68+0

61°¢88+0
00°088+0

388
B¥'0£8+0
92'998+0

00°098+0
£6'968+0

96°L¥8+0

£€ 4840
L7840

Brak818
GL'GE8+0

88'1£8+0
16°6¢8+0

G6'G¢8+0
66'¢C8+0
00°028+0
90°L18+0

6£°¢18+0

+6'908+0

seofg

1¥'88.+0
¥9¥8.+0
¥r'e8L+0
00°08.+0
£0'8LL+0
9G'¢LL+0
62'89L10

60°£9L+0

LL6SL+0
¥C'LSL+0

95 ¥vL+0

BobrE18
96°CEL+0

GeGCL+0
0S'eCL+0

00°0ZL+0

62°0LL+0

92v0L+0
00°00L+0

65'¢69+0

87'889+0

12°689+0
187289+0
00°089+0

VvL'TL910

GC'G99+0
00°099+0

shee3e
LO°Ly9+0

00°0¥9+0
0g'6£9+0

00°029+0

£0'909+0
06°€09+0

00°009+0
¢C¥65+0
1£°686+0
Ge'v85+0

00°085+0
1£°9L5+0

6¥'1LGt0
19°£96+0

L6°296+0
GL'856+0

LE'£GS+0
16°8%G+0

00°0+¥S+0

06'9¢5+0
£8'¢6G+0

62'926+0

9,'81G+0

GZ'CIG+0
0g°£0S+0

00°005+0

EXISTING
LEVEL (m)

CHAINAGE (km)

PL-01

SHEET NUMBER

DATE

14000

PROFILE
0+000 -

°
°

CH

1000

1

SCALE

.
.

DRAWN BY

SURI KHOLA HYDRO POWER PROJECT oo &

00

0+500.00 — 14000

CHAINAGE

°
°

CONSULTANT




DATE

PL-02

SHEET NUMBER

PROFILE
14000 — 24000

°
°

CH

1000

SCALE

1

DRAWN BY

.
.

SURI KHOLA HYDRO POWER PROJECT oo &

— 2+000.00

1+500.00

CHAINAGE

o o o o o o o o ©o % @ o [I=]
3 ] ] ] b e o = =] 3 3 S 8 ] S 3
= = e - - - - - - = - - = - = =
| | | L | | | | | | | | | | | |
) 000+
- 00005+ 1529501 00'000+2
26£¥501 9L'96+1
60L¥501 08'C6Y+1 156801 L1266+
Ti#°6501 9¥'886+1
BE5YS01 $O'REYHL
S1Z'%501 LG8 +1
. ogrt . _——
R 981t e 0tl Rearhtt
2 . . $2r°0%01 COGL6+1
N 294501 09'PLy+1
» S i R
05
% 249501 SLY9YHL . .
gy SBL 1401 02296+1
SLvavtl ) ovr $19°1%01 00'096+1
¥¥1'5501 6°9GH+1 17956+ 1 68L°1%01 ¥2°586+1
8295501 69°CGH+1
L£96' 1401 00'056+1
7912501 0LSHE+L
881°5501 B8P+ 81°Z¥01 Y ThB+L
959401 00'0¥6+1
£61'6501 9L'BE+L S0eeh0L cooretL
598'¥01 SLISP+L
9£G'SH0L 9¥LT6+1
BGZ'¥G0L REAL 0¥8'ShOL 68°C26+1
. . ZHs9v0L 00'0Z6+1
168538t BRI TH0'Ly0L 8G/L6+1
7644901 Lelvel TH9'LY0L COCLE+L
LZsv501 06'L0+1
8992701 2T06+1
Qu . . +
N 8884501 00°007+1 £0006+1 se6Lrol 00006+
2% L¥0'SS0L 05'965+1
8602701 8776841
. ‘L6c+
80'L6C+H! 000°SS01 80'16E+1
£96'%501 £G'98C+1
LL1'SS01 THzec+H! wmw.w% Tw.mmmﬂ
710'5501 00°085+1 C szooi0l P
$58'4501 SGLIS+HL
0995501 [S0L8+) L eorol errogtl
IH o ., + H
0904501 A Le95h0l on.mg+_
699°550} 6E90+1 £ eer 6848Lt  3
000°£S01 LIYSE+HL 2 19G°RY0L LLZS8+L
Sy LS0L $6'06C+1 NMQ m.vﬁ.w.vﬁv— No.omm+ l
3 5089501 COBYE+1 % 85L:8101 jagett
) 5N
(0 4 n . .
(% 618'950! 00°0¥E+1 9T 18+l 0LTL¥0L 00°0¥8+1
0Z'SeE+l 10S"£S01 66°C55+1
24871501 10'LEE+)
649501 STCTSH
) W
980'9501 000z54 1 HIZ'Gh0L 00'028+1
stgssnt gBalet} £2TSHOL Y118+
9955401 L6°L08+1
1999501 0£'L08+1
S11s81 v 0£6'570L 00°008+1
S61°9701 1Z'¥6L+L
“ 0v6°L¥0L LLZ6L+L
<X
2 8L£°6v01 518+
Sroeeh 7881501 SV O+ : [ ygosor yaoiat
910'8501 00°082+1 ¥9°08L+1 E g50'idol e8I+
9v1'8501 [8'9/T+)
040501 68°TLL+L
B£8'8501 T0LT+H
ZLE'650L LYIT+H 6£0°2501 £EV9L+1
2816501 0009Z+1 £96'2501 00°09/+1
L15°6501 80'95/+1
y N
5916901 807257+ verEsol BoehLtl
25r8eBt yearca8, +  gesTsol 90 Lh+L A
4+ L0L'6S0L SLEhTt) F mmwwmmw mwwmﬁ =
6600901 00101 T ]
0g'8eT+ C P6r080t yEestt
000'%501 YGZeL+L
VS TELF ) .
689°1901 06'62Z+1 6vv 4501 YE6TL+L
0£90901 LZSTe+ £60°4501 60°42L+1
v o e, T H w1
60%°1901 20612+
g0
@ 612°290} S0'60T+H &81-vent (- Jeis
PN 242901 15'90Z+1 . )
% T 6922901 L6°502+} 997501 0T'S0L+1
680+ 86+°¥501 00°00/+1
ZL1Z901 6£°66L+1 - 145%501 L6°169+1
L6169+1 822°%501 29'569+1
895290} LLOBI+ SEaSht sogeet}
Sh/ 1901 80'98L+1 ceLesal L9°GBO+1
81£%501 00°089+1
£71°2901 99'8L1+1
TR o§ohg
=+ - L : 4 + H + m
FOHEM8 H MW T 2 ST 8148 R
P7
2N . 099+
2 — p— 16571501 00°099+1
v 9644901 86'9G1+1
: —_—
Ve 10£°€901 TG+
- E2s 9151901 98'159+|
i orls 28 170+1 04§ 1901 00'079+|
Kt 9981t
arsonp e T
99901 89'8T1+1
5599901 £8'GTI+ 951901 49'CT9+L
$06'9901 8y'zzL+ . .
750°2901 00°029+1
GL'/901 00,071+ I : A
BpLo90l gttt 68°L10+1 » 000901 BRLIGH!
g8t At ad
S/1'8901 PELLL+L sc07901 oro00t1
$£0'6901 SHSOL+L $9£°1901 87¥09+1
A
S N [ (O S S S SO SO SUUUPUUN SUPURUPE SRR PR . 009+
5\@ C09°6901 p— Nﬁ.%e 8.08 !
4 598'6901 62°L60+1 950°6501 81'965+1
: ) 050'6501 88°765+1
£TT60+1 seeLo £e60+ 2662501 85°6RGH1
X 8801
S48 8o8801
£L0'%L01 60780+ ) .
oLLv/0L 00'080+1 62L°9501 096G+
S8L¥L0L §T'9L0+1 7519501 8GVLGH
RA
! anct
Q«W 05895ET 0009501 06'895+1
’ sl e
A e - 29L'5501 00'09G+1
Srosott T el LS80+ $£9°5501 88'G5G+1
= . ‘LoO+ 3
T BEept it 1 |
L AT S £ 950501 £OGHSH T
o
- 9wt wastt 1 9 B 6892501 00'0¥G+1
+ 2 205'c501 ¥G'LEGHL
- Z 19601 9V'GEG+HL
6£07L01 L0°450+1 | qwow L £15501 £926G+1
& 190'v£01 Y0'LE0+1 o $2°08G+1 Ly GGe'ecol G606+
%) i . . .
S 6662L01 120+ M 861620t (374
7 596°ZL01 SHHZ0+1 S
e 0ot 4 < - :
- F 9ol welo+]  § * 8950 §VBLGHL
eC'610+1 — £0z°Z801 Y6516+
1808201 0velot] O 00£°¢501 C0'CLGHL
(@]
Z
= $£6°7501 #1°G06+1
oL o84 creoott z 951°¥501 00'00G+1
162°080} 7 00°000+! ©
I T T T T T T T T T T T 1
I T T T T T T T T T T T 1 Rﬁw % Vov % © % % % m P R..w % ....mw
R 83 3 2 3 R 2 3 2 2 R 23 3 = = = = = = 3 3 S =4 8 3 3
p = e b = = t= = b= = =) = e - = - - - - - = = = = = =
—~
—~
E £
X ~
~—~ ~ \.m/ L
ok & e~ 2
= < = =
= o AWn %2} M <<
pits I
Ll 1 (&)

°
°

CONSULTANT




80" I¥v+C

12°66£+2

9¢'6Ye+e
ﬁ,
2%
Qom\
16°L62+C
2D
D
.wom\
r'ese+e
£
o
2
(2%
«wom\
eC¥8I+C
D\
@
uvom\
26 eLI+e

66°C90t¢

Lig

L g

b

-

0vEZ101
£6£C101
olLeziol

68v'clol
£9£°7101

gegretet

1cgiiol

9z¢°L101

6GE°LLOL
¥or'110L

cz6Llol
000°ZLOL

£¥2T101
¢L8TI01

18l
vivziolL

0S8°LLOL
6ee-ziol

857101

G010l

YLyTI0L

o¥z'ziol

6Sv'CLOoL
997101

26EE101

0L0%101
[YA% 413

9£6°G101

196°¢Z01
165201

29172201

190°¢Z01
GLLET01

818¥201

8074201
C¥9°9¢01

¥86°9201
8G6°L201

9/4°8201
Q0L-8720 W

£0079¢0

¥61°0201

gRatot
£reto

LL6°Cl0L

9.0°¢101

60z¢lol

cZ8TI0l

o
615CLOl
0S¥¢lLol

880%101
£33 410]3

8£RGLOI

£¥6°9101
0¥¥°L101
0£1°0Z01

+01°9201

6106201
¥L1°6201
L¥576201
L0576201
LLL8T01

K87-6281

960°0£01

£6£°0£01
L£T°0£01
888°0£01
leLigol

cLezenl

000°¢£01

Ga1°ee0l
¥81°ee0l

6LE°ee0lL
600°¢£0L
eeeeol

£9¥°6£01
0892201

fob &8t

098°¢£01

LI0YE01

L6L°€€01
LLL$E0L

162'9¢01L

00°006+¢
¥8'L6V+C
G8'G6Y+C
90'88Y+¢
¥eesv+e

A

YA ZA 4y

11°69%+2

B0’ Lyv+C
1888412

60°Z2V+Z
00°0Cv+2

1266542
6'¥6E+2
BofEte
LiL8EHe
Ov'EBE+e
00'086+2
ThaLsHe

¥1°69¢+C

00°09¢+¢

0°see+C

LS'156+C
9T'6vE+e

00°0vE+e

651€€+C
0g'LTe+e

00°0ze+e

00°00£+¢
16°L62+C

60’162+
£0'e82+¢
00°082+¢

/A 7x4rA

445444

1

Cr'6EC+e

€921t
A

¥8'802+¢

00°002+2

£¢°061+¢

£S¥BL+C

0008L+¢
80°'81+¢

61¥91+C
0009L+2

Ly'6vI+Z

00071 +¢
9L'SeL+¢
leigi+e

00°0ZL+¢

1091 1+2
¢SELLHT
¢6'011+C
1280142
87'901+¢

eBts
L6°C60+C

£0'880+¢
98'¢80+¢
00°080+¢
L6'GL0+C

90°0L0+2

66'290+2

00'090+¢
66°'LG0+2

99'¥50+2
84'260+¢
61°0G0+2

SL'Sy0+C
69.£%0+C

bbr8te
TTT04T

00°0z0+¢

£0'600+2
91'900+2

00°000+2

EXISTING
LEVEL (m)

CHAINAGE (km)

.00

2+000.00 - 2+500

CHAINAGE

£0°666+¢

L9TY6+T

¥9'888+¢C

8L7Ct8te

1094L+C

8l'6¢L+¢

G8'Y/9+C

£9'8¢9+7

89°LLG+C

¥S¥es+e

r 1130

~ 1120

~ 1110

~ 1100

~ 1090

— 1080

~ 1070

~ 1060

~ 1050

~ 1040

~ 1030

+ 199010} H 00000+
+  0££0I01 H  c0G66+3
+  z58101 H 00086+
=+ 191EL0L H  SBU6+T A
I whciol B 60647 7
F= 495101 B cL0/6+ o
T+ gl H  8clge+ o
=+  GlOTIol H V56S6+¢ o
+ zoeciol H  6v¥S6+2
+  sgeeiol H  zveeetz
+  8eetiol H 9T+
+  8¥9cI0l H  000v6+e
+  00v'¥I0L IS'ee6+
I wvlol ¥9'086+4C
+ 967101 H  cL9te+s -
+  9IgSI0L H  000c6+T
= 01600 F O ovieete §
+ 1£7510L H /80642
T L£0GI0) H  bL°06+C o
T ssvi0l T 00006tz
T B 8 48
4 -+ m
- X ¥ + -
I 651701 90'988+7
*  gz9'siol = 90'088+Z o
=+ ¢8I0l 00'088+2 4
E 0 Gup 3
+ G001 H 8098+
F zsuol = 00c98+Z T
+ gL H 00098+
+  Ze9°T101 ShIse+s
T g69zI0l w6v8+T
+  €59°0101 H  oLove+s
+ 908110l H  000¥8+Z
+ 1297101 H  69e8+2
+  G/67T101 H  90eee+e A
+  LGF¥I0L H  co/ze+s A
+ 0006101 H izt A
¥ ocgviol B oooze+z 7
+  zoLviol H  06'Ll8+Z
+  9SvioL H 70608+
= 661Z10! 00008+ o
= q9idiol A TR YA
+  IEKSL0L H  8l'e6/+ -
—+ 6528101 H  clregi+z
=+ 9ze0201 08'78/+T T
E3 g '08/+ E
pu g Q[+ 3
T G g ret I
+ 9697201 H 109+
T riezol LT
T B r8rts 3
+  G9Igeol H  y[6[+¢
+  viezzo0l H 000942
— o Ll " + -
T RN ®  BEEE A
F  goLizol = 99'6v/+Z T
+  G95°1Col H  SUvi+e A
+  [69'610) H 000+ A
+ 1Sl A VAT AN
+  698'8I0[ H  60¢Ci4+C
+ 000020} H  8L6c/+e A
+  [58'6101 H  000c/+ -
+  ¥BL6L0L H 6661+
+  YIC6L0L H  #ou+e A
+  U8LI0L H 0000+
+  6£G'LIOL H  $G/69+C -
+  080'LIOL H 10269+
=+ 289910l H  /2689+7 o
T es/9l0l T ig/e9+c T
T a8l el 3
4 . 9/ 9+ s
= . 579+ E
4 y 070+ m
== + =
4 o | + -
¥ zegiol 1£799+2 7
+ g0l H 06689+
+ sl H 69950+
+ 1202101 H 12059+ -
+ T8I0l H  969v9+7 -
+ 967101 15T+
+  I5iSloL 000V9+Z 7
I ugsiol 689+ T
= 9yT9I0l 7 ¥8'609+ o
+  6ELGIOL H  20ve9+s
T uzolol £GBl9+T
+  668'GL0L wrlete A
F  GrrSI0L 9+ o
+  89z9l0l H  80'609+2
I coo'Llol H 70609+ 3
= g1z7LI01 = 79709+ 9§
+ 6950101 H 00009+
T meEl8t mo s6%eE 3
+ algviol H 00066+
+ €860l H  z0/85t
F /596101 B qleeste 7
+ 620610l H 0008+
+ 9957101 H  89/6+7
+ loegclol H 20006+ A
<+ 181TL0 H 00095+
+ SIS0l H 0955+
F 98zl £6'16G+T T
+ 51Tl H  y0'6¥5+C -
+ €801 H  oBeys+s
+  L0S°110L H  o0ovs+z
=+ 0Ll H  zoeestz A
+  60L'LLOL H  $97e5+z
+  CI60101 H  ¥5¥25+c -
+  96C°110) H  0002s+s
+ 190101 H  ooplg+z
+  (Bl2I0L H 9005+
T+ ovciol H  oo0oostz 3

I I I I I I I I I I I 1

] = 8 2 2 = 3 3 = 3 < =4

pan = = =3 2 2 2 2 =4 =3 2 2

—
E
X
S—r
~~
ok by
= <C
= — =
BM =
I
=S o

2+500.00 — 3+000.00

CHAINAGE

DATE

PL-03

SHEET NUMBER

PROFILE
2+000 — 3+000

°
o

CH

1000

1

SCALE

.
.

DRAWN BY

SURI KHOLA HYDRO POWER PROJECT oo &

°

CONSULTANT

°




6L06v+C
D
>
[y
%
lgigvie
X £
<C
%
@o@
BY9LTHE
@
K2
2
%
AT

V8'65C+E

YLL6L+E

[A* Ry 45 2Y

V1°060+E

£9°0£0+¢

— 1130

~ 1120

~ 1110

~ 1100

— 1090

~ 1080

[N

r”?

3

>

000°5901
£21°G901

812°9901

2E€°L901
G98°£901

289'8901

1GG°2901
SG1°£901

061°£901

T€L'9901
€1€'9901

€£6°9901
0182901

§26:3301

¥¥EL901

Sik38t

2918901
£87°8901

8928901

£99:0£01
L68°0£01

8TT’LL0L

¥06°0L0L
9888901

€68°9901
11671901
6£2'8501

960°¢S01
87v'0601

8€L°8V01
929°LY0L

VLLYV0L
€61¥+0l

89¢°L¥01
110°6¥01

000°LS01

8L£°0501

102°6%01
JATA: 1))

9L1'8¥01

8506401
90601

GG8'6+01

¥51°S501

0000501

000°8+01

29€°CH01
896°CH01

0L8°2+01

G8Y'0101
rel'geal

2

099°L£0L
6£8°0£01

<0Q°LE0L
S¥9°0£01

CLO0L0L

§8¢'9¢01

£88°¢201

018'€c0l
LLzeeol

$£9:7¢01
80671201

LL€°T201
101°2201
0£€220!1

659'2201
16L72Z01
9267¢01

0¥2£201
$68°CC01

Rl

£9£°7201

<0¥'6101

gcslol

609'%101
690'G101

186°¢101
€L9°L101

99/°L101
6£6°0101

£99°0101

66°C8Y+¢

00°087+¢
60'BLY+E

€6'LLY+E

00°09¥+¢
LY'GSh+e

8Y'BrY+E

Yrerv+e
9v'6EV+E

L9 Lev+e
Sy LTvte

6688h+E

SOGIYHE
A

00°00¥+¢
10968 +¢

62'16€+¢

98 18¢+¢
00°08¢+¢

£9'GLE+E

8T'lLe+E
99'BIE+E

11°Geg+¢
L9'6GE+E
68'GSE+E

BL'6YE+E
C6'GveE+E

60°Cre+e
00°0vE+E

GT'GeE+e
89°0gL+E
£6°CTE+e
00°0ze+e
GZGlE+e

¥6°80£+¢

00°00£+¢
¥S'L6C+E

9G'BBCHE

00°08¢+¢
10'8Lc+e

16°CLT+E

¥8'65C+¢

00°0vC+e

00°0ze+e

00°00C+¢
YLL6LYE

0£°'e6L+€

£G°/8L+¢

€9'6LL+E

anat]

00°091L+¢
96'9G1+¢

£8'GyL+E
SerL+e

00°0vL+¢

00'0cL+E

68 CHI+E

¥8'801+¢
85 ¥0L+¢

¥6.101+¢
00°00L+€

89°060+¢
12°880+€
¥6°580+¢

8G'6L0+¢
GE'LLO+E
6¥¥L0+E

82'690+¢
L8°190+¢

R

68'GS0+¢

G¥'ovo+e

00°0v0+£

8£'620+¢
68'¥20+¢

00°0c0+¢
BS'LI0+E

88'900+¢
66°C00+€

00°000+¢

3+000

1130

1120 —

1110 4

1100 —

1090 —

1020 —

1010 —

EXISTING
LEVEL (m)

CHAINAGE (km)

.00 — 3+500.00

CHAINAGE

[ ) e}
~ © '3
- - -
| ] ]

+  99g6llL 1T  06'GBE+E o
4+ L8 4T GEEEEHE o
4+ UYL [0[86+E A
4+ 9IE9lL T LgYBEHE o
4 0PI 4 00086+€ o
- X H "’ + -
Te96TT £8E°901 1 £5'006+¢
T eercoll H O 90'686+€ T
4+ R0 4 LL'SSEHE A
4+  0Z¥'860L T [T6VEHE o
= 9460l T 00OKEHE T
T wozeor  H 90vee+e
4+ 690060l 1+  £8'086+E
<+ I6v060L H  ©6BCEHE o
4+ $/9%680L 1 LY'9Z6+E o
T zoiesol  H oo0zete
=+ [BY/S0L = [OLI6HS o
T iecmor H oeeviete
4+  80L/80L 4+ ELDIEHE A
+ 067980l {1+  89'C06+E o
4+ 716S80L T OL'E06+E o
+  095¥801 00006+¢ -
: x y '/68+ =
81'g68+ T B H o SReRBIE ]
4+  T20%80L 4+ Z0'LBBHE o
4+ 980080l 1 99'/88+¢
4+  869°C80L 1  97'€88+E o
I 9z6%80L T 00088+E T
4+ 819980l 1T 89'G/8+E
4+ 16680l T 99°T/8+E A
4 0L'980L {1  68'69B+C
T+ zoreeor H cergste A
T 908480l 00098+¢ 3
4+ T9L€80L T t8958+E o
O
D T ocp'e0l  H 99°0S8+¢
‘ > 4 ewesor  { ezueie
% +  [91€80L  H  ETTHEtE A
CYR+
ceevee 4+ 9gl'e80l 4+ 0008+E o
4+ 601’80l T 88'0f8+E o
+  GRO€B0L 4 [S'EEt+E o
4+  G6oCR0L 41 08'6T8+E o
4+ $61'€B0L 1 LBTZeHE o
+  ©fGeR0L  fr  89'6IE+E o
4+ $0Z%BOL T SL'GIBHE o
4+ 86V¥B0L T LLTIBHE A
4+  [STS80L T 99'L08+€
<+  8L1'980l £6'L08+¢ -
F 9189801 IC66L+E
4+  18TL80L 4+ TCEBLAE A
T 665L80L T 88'/8l+f T
4 6zL80L H  S8eR/+f A
8Y°18L+¢ T yecsol H ooosLte
4+ 6BY'9B0L 1 LO9L/+E A
4+  806'€80L 1+ VISLLHE A
4 L0180l T BYBILHE o
4+ 9IEL0L  Hr EV99+E A
T+  ozeoor  H 0009+ 4
4+ B6Y'SL0L T LLYSLHE A
4+ SITSO0L 4 9YO0SLHE A
4+ WYL 4 90OWi+E A
*  coge/ol 000VL+E 3
I [BSEI0l 9I'8E[+E
= 91470l P TOELHE o
4+ 9600000 4+  000CL+E A
4+  1Z¥'690L 4 €8'0L+E o
£891L+¢ =  666'8901 T C8VLI+E -
............ 4 0000690, 4+ 00°00L+E A
T go5e90l  H 66'89+C
- ! o + -
T Ifrasst R T
4+ 980°8900L T £O'DLO+E A
2)
)
) +  ¥S6901 £8'C90+¢ -
RN F 85001 001099+ 3
IIS9%E 4+ 000l VLG9S A
4+ 1€9'690L T 8TS9+E o
= $91'690, ¥  0C'OV9+¢
4+ L40890L T 000K9+E o
4 10£L90L 4+ [8'GE9+E A
T oczr990l  FH O vI6T9+e T
4+ 0S6%90L 4+ 9T'TT9+E
T svv90L H 00009+¢
mw.m.
RN = Bt ® ORISR S
o
% 4 000990k 11  68'909+¢ o
68'009+€
+  0Zv's90L  H  ©8'66G+E o
4+ L1£690L T S¥'LBGHE A
4+  80TS90L 1+ [8'YBSHE
4+ 0/8€90L T  89°98G+E o
4 [BIT90L T bIEESHE o
TN ©mo QREIE 3
4+ 099660l 1+ 9TE/SHE A
4+ L0l T [6'G9SHE o
+  620°T60L  H+  0009S+E o
4+ [BS'€S0L T 9G'6SE+E o
4+ VIS¥S0L 4 SLISSHE A
4+ 9786601 4+ 90'8KGHE A
8z8/501 Snovm“”n
T 81£'8501 TL'185+E
4+ 8BYBCOL T LYTESHE o
+ 1856500  H+  9C'6TS+E o
T RSl QRgretE 4
4 BELE0L 4 VILIGHE A
4+ GhE¥0L 4+ SO'BOSHE A
4+ L60°S90L T 66W0S+E o
................... - nmﬁ.*mow H oocom-—.n -
[ I I I I I I I I I I I 1
R 3 3 2 23 B 2 3 2 23 R 23 3
= = = = = = = = =4 =4 =3 =4 =
~—
=
X
N~—
—~
ok &
= <C
= =
(%) M =
I
o fet (&}

3+500.00 — 4+000.00

CHAINAGE

DATE

PL-04

SHEET NUMBER

PROFILE
5+000 — 44000

°
°

CH

1000

1

SCALE

.
.

DRAWN BY

SURI KHOLA HYDRO POWER PROJECT oo &

°
°

CONSULTANT




PL—-05

SHEET NUMBER

DATE

PROFILE
44000 — 54000

°
°

CH

1000

1

SCALE

.
.

DRAWN BY

SURI KHOLA HYDRO POWER PROJECT oo &

5+000.00

4+500.00 —

CHAINAGE

© [7< © © o @0 © [7=] [T © o
o [=2] (v} ~ o [Te} <+ M o~ — (=] w0 W0
= = = S S g = E: 2 g = 8 S
L | | | | | | | | | | | |
+  £S¥'686 4+ 00005+ -
T 80B'686 1 Lgcev+ ]
T oig6686 F  Lleshty I
+ 70886 1+ SLS8yHY -
+  9[/86 4 SLSerth -
T Gl § W 3
F 151886  FF  6LS+H T
2 + 0896 1+ 80CLpHh -
D) +  e8y'886 1+ 6LO0Lk+h -
% +  1LT986 o STeHy -
«%Os
4 - 4+ wigee H 96Nty
96297+ 1 wems  H ovosrr -
+ 60286  H  29°9Sp+y -
4+ yeéI86 H  SIShH -
+ L1861 STERHY -
+ T8 1+ 000Vt -
T 062°686 T 0L'SEy+¥ B [} ) o) [} ) M ) ) e}
g & 8 8 % 8 8 &8 & 3 g g 8
L | | | | | | | | | | | |
-+  0l6086  fr STy
1 MMM”MM | HHH ] m m m m m m m m m m m : (2 S
: : : : : : : : : : : : CoF 41960l T 0TS66+H
P | T : : : : : \ : : : : :
(S 1 - -
T ; 86t
986301 opi 244
F  e6c066  FH  L890v+y I wwmm@ o %wwm# ]
I X " 186+ 7
+ 961626 1+ OVTOMty - T sczolor H osal6ty
4+  $06886 1+ 0000F+y -
4+ 099/86 1+  SUL6SH - T oegeiol FF O CVeety T
1 . U cecty 4 - = 96010} PF COL6H o
61986 sLEBEY SelLety 4+ 96800L  r  GO'696+ o
F 1800l FF  88'996+y T
T RUER 0o e 1 =+ 9267000 M C9T96ts o
T €0Z000F FF 00096+ o
1 seo0e6  {}  oovse+yr o T gesee g eglsedw
+  ovo0es  ff  eCLSH I (Gevie6 [ [EGG6H 7
F 16666 T 662G6+F T
4 Bsc066  H  6TSISHY - T ”mmmmw I mm.%mﬂ ]
+ z1e086  ff  SEBOSHY - T 8086 T 6896y 3
T [¥E166 4 6EL9EH o 4 L8 T SYeety o
T 896066 ke L9Y9ety = HEHER E= N 14 s A
4+ 9c9'686 4+ 0009+ - 4 . ‘cchty o
+ 076886 pYLSEH - 9:9°086 casEey
4+ 105886  H  69SGEHy -
= ¢€Z0'¥66 H OF' LSS+ 3 » T 9LV'LLE T 66876+
4 696066 H  COEFEH - 66'826+7
o
T GZL°G001 B LE'CYE+Y 1 <@ -4 99416 H 00°026+¥
2 + szLolol H 000VE+y m T V886 T leLiety
> 4+ W08YloL A LLUSSH - 1 . .
) T sz H o oizees 1 3 A S | LA 344
RN + eezzzol  f+  sreseHyr A |
" gz T Yorer @ XL 1 o : : : : : : : : : : : : C1 9SEEL6 T 9606+
e 9z'106+r ¢ : : : : : : : w w H : ©F soeee H 00006+
F  cemgor o0ty : : : : : : : : : : : : S Y0WL6 1+ £9'068+Y
+ wo0f0L  H veLISH o T
< 4 v80me  H vL1esty
.. 4+ ivl6 1 08688+
4+ EE0SE0l 4+ SL60EH A Ly 4 0SV¥L6 1+ BO'9BRHY
-+ $01°9¢01L H ye'L0S+HY — M 4 mmmwmm 1 mmmmmﬁw 4
T OBee w1 = T vve o osasts 7
4+ USoW0l 4+ 00008+ 4 T
+  90TW0l 1+ €8Tty o O
4+ 186KPH0L 4T 8L'eeTHY -
[ I I I I I I I I I I I 1 . .
w [7=] (=] w w (=] [7=) 0w w [7=) [7=] w [7=) T th *Nm I *w *wm-—-*
e g 8 B g B8 3 5 & 3 g 8 8
= = =4 =} =4 e =1 e = = = + 2966 G668+
E
=
—~ — 4+ S6Y96 1+ OVTEstHy
oL w 4+ 0996 H  000¥8+HK
= <
= = 4+ ssye6 H L6YESHY
2 I
Hl_ (&}
4+ LIZSL6 1+ 00028+
4+ W6+ 00008+
v 4 0006 1+ BSIBLHY
8578L+y +  000€L6  1F  00°08L+Y
4+ BGO'M6 1 OV
= 680696 T LTTOLHY
4+ L1896+ 0009+
8 3 Q 8 8 Lol 3 8 8 2 8 8 g T 96996 qf  STLLH
= = = = = = = = 2 2 2 2 = T 65996  F ovvLtH
L | | | | | | | | | | | |
T 41996 H  sescs+y
S s s S S SR S R s S s o : 18615501 QrcezHr 4
0006S01 60VRZHy - + 660896 1+  SO'6TLHY
¥66°9501 8IBLTHY T
4 ieeee H 000zt
: L0Z'190} LVSLTH 3
: : : : : : : : : ; - : : 0003490+ 6L°0/ZHY 3
6L0ZH m m m m : : : : ; / : : 69¢'5301 $C89¢+y
. : : Z01'8901 oIgozH -
Z60°0L0} 00092+ 3
LBL°TLOL 85°SSZ+HY A T  786'89% T 0000+
BY6'SLO0) C00SZH T
6v9°LL0L 09'9KTHr |
$L¥'6L01 6LCHHY 3
. 7ey o
: : : : : : : : : : : : : WMNWWMW mmmww%m ]
£ : : : : : : : : : : : : : X : . + 198696 1+  69'6/9+
< : : : : : : : : : : : : : 609'£801 08vecHy I g I -g79+
2 : : : : : : : : / : : : : BCva0L T 687’63 ROty
| N N v A A
: m : : : m m : : : : : : 2668881 etety 1 1 evemes  {}  ooceet
. 68¥°0601 2S°61LC+Hy b
1162601 JIRTATR =+ 69896 Tt  LL'6S9HY
4+ 40896 1+ [SVS9+
. . . . . : . : . . . . : 082'960} 09'902+y o
......... ......... ......... ......... ......... ~ ........ ........ ~ ......... ......... ......... ......... ......... ~ #&%mmm # mmmmmﬁw m
: : : : : : : : : : : : : T 916996 +H 00°0¥9+¥
: : : : : : : : : : : : -+ €02'996 T 90°L£9+Hy
Fowvsort L9063
4 folvoll fp IGe8lHy - 4+ BWV96 869+
T esgv0ll  H oesegity
1 |l 4 4 S¥6'€96 1+ B6'STOH
A T eava0ll  H  oocesi+y T
K T L0¥96  {f 000Z9+
)
(v4 . .
T +  BBEBOME  ff VB9 o
4+ W@OTHL 4 0009+ -
4 80[V96 1+ 00009+
4 118%96  +  08'96G+
4+ 969'L96 T ¥¥T6GH
4 08976 1+ 9L'e8stH
+  EWLLL  00OhkH - 4+ 16596 1+  L¥E8SH
4+ 0sgBIlL 4 ZG9SLH - 4+ 96686 1+ 00°08SH
+ 8986l 4T L6TELHY -
4+ L1986 T+ BYE/SH A
+  f0G'€86  t  OVLGH o
41 . 4 Q7 |+ - * 8 =g '29G+ =
T MMW.MM_#. m b MM.MMﬁ+M 1 e i -
* : e ety 3
4+ 000€ZHk 9T+ - 4 S0/YB6 1+ 00°09G+
99+ . .
+ : /GGH
F  ogeecll FH O 680LLHY T T BREE o PhésEd
4+ e 1 oVeolHy -
4 900686 T+ bLLSH
+  e¥S0ZIL 6660+ -
4+ wzien H oweseory T leLses gr o 000vSHy
T es0zzik  H  eTle0+y T
4+ 690ETIL T PIYBOH -
T ezl H o680ty T
1 U 4 Fouess o 86AUSH T
T ool HOosieoHy
4 uTsziL LS00 A 4 . Lot
ToWE o usy i p - sveisw
§8'G90+ I cemn B ocon 1 4+ oyees6  H vC80SH A
+ BT 4 00090+ - X S 45
LA TA T S S T cove86  H  00005+r
4+ 3 H 0G0+ .
T . 1 4 A
mmmwm: m%mmww [ I I I I I I I I I I I 1
m L2} [\l M M M M el M 2] M M M M
N o ~ (<] wn = m o™ -— [=] [=2] [~} ~ (<3
w3 S S = = s = S 2 = S > > >
(o))
+ suwn H{ oooworr { Y
g
+ esosait H veorr H =
1 . 1 . H 1 o )
4 g H 4 4 (an]
3 et ¥ owwn 18 o =
2 +  eSSEl 4 sisodr 4 S =~ e
& =+ ¥egszil 00'0zo+y 4 + = =
<5 (9]
% 4 U 4 - 2= =
£6'910+ T eyl H O osrsiory 3 .. S 5
L
O
4+ sevennk Loty =
+  BISTIL  ff  80S00+F | =
I
+ sze0zil 4+ 00000+ o ©
[ I I I I I I I I I I I 1
n n [Te) n un w [Te) n wn n n wn [Te)
© wn <+ M ] -— (=] [=2] [} ~ [7<3 w <+
= f = = = = = = = =} =1 =4 =1
~N
IS
X
N—r
—~
oE &
= <
= =
=Y S

°
°

CONSULTANT




1L18h+S

¥0'0CH+S

1L7298+G

£€°162+G

91'¢vZ+6

~ 1119

— 1049

88981 +¢

06'8E1+G

1021 +G

16"8G0+G

¥8'600+G

£96°G901

97G'9901

€1L9901

PRaga6t

9¥6'G901

SEg S0l

986901

0£2°2901
658'v901

916901

BOG'€90L
£TL72901

£1077901
£60°C901

V1£°2901
B88E"C901
92L°0901

690°0904
o 8e8t

VS£'8G0L

98G°8G01
B9E°0901L

9/£°2901
BS¥'2901

65€°2901
996°1901

fd {361

B0O'1901L
64571901

+25°1901
+05°1901

+69°1901

6002901
881901

¢eL 1901
6¥L7190}

200°£901
LE¥'2901

GEGEI01

00172901
9¥5°1901

0080901

9/G°0901

105438

9/L°¢901L
L9190}

Be8 836

L0£°£901
26Z2'8901

06£°€L0L

2957901
£9L°9L01
0¥0°LLOL

LLT’LLolL

i

V1L'8L0L

99%'6L01
085'6£01

9¥¥'6L01

Rl
BEFzt

VS¥°'LLOL
GIG'9L0L

969'vL0L

Bhe ezl

¥6¥°1L01
GZ¥'0L01

68,8901

8169901
0009901
61¥'¥901

BLE°0901
LL£°6G01L

296'/G01
0¢S°ZS0L

9¥1'9S01
€£9'9501

G¥1'9G0L

¥56'7S01L
BLY'¥S01L

B6:580t
0510501

ZLBY0L
LI¥'Ly0L

¢L0'8¢01
086201

ELL°OVOL
BSL'GYOL

000°%+01L
cTLevol

6v£°0Y01

fEg:3)
6¥6'¥£01
¥88°7L01

960°1£01

¥G2°0€0L
L18'6201

9769201
B¥1'9¢01

e

L0'66V+S

05°¢6Y+S

¥7'G8Y+S

bbb

YA 4]

V:78ie

91°Gor+g
29°B5+G
25°96h+G
YhTGh+S

LLvrb+S
00°0F1+5

YLGEYHS
0L7CEV+S

1£°Ger+a
00°0Z¥+5
0L YLy+S

ZE60P+S
683K+

08'88¢+4
16'C8C+G
68'6L£+G
8LTLE+S
8Y'0LE+S

¥0'99€+G
LL'T9e+S

f70ed

SI'BYE+S
29'GYe+S

00°0¥c+S
16°LEE+S

16'92¢+S

¥8CE+S
00°07¢+9

Gr'olets
LLEIES

29°20¢+S
0L'867+S

£e°160tS

LLY8TtS
00°08¢+9

Ov'yLet+S

[AR:TA"
HRgeee

88'€GZ+S
99’ 1G0+G

aqyeie

91'Cchet+s
00°0¥2+S

LT'8TCtS

00:022+5
86'LI¢tS
08'GlT+S

68CIC+G

yrageie
2866145

£6'v61+6
9026115

22981+
Teagtie
EetttE

98'CLI+S
25'691+G

ELYOI+G

28t

Gy'egl+g
8Y'1GI+G

68Ly1+G

08°CYI+G
06'8€1+S
GTGEI+G

91'LZ1+G
09'%Z1+S

00:07 14§
sceli+8

8rvLI+S
Y901 L4G

80'901+§
8£'660+5
£7'960+9
g feg1g
0z°L80+S

09'280+G
00°080+S

YEvLO+S
19°1L0+8

££'990+5
98'C90+S
15'850+S
10'¥S0+S

01°9¥0+5
b bIgHE
LE'YE0+S
LL°0g0+S

68°G20+G

1£°220+G
86°6L0+§

Ly'elo+s
¥8°600+5

b

5+000.00 — 5+500.00

119 o

EXISTING
LEVEL (m)

CHAINAGE  (km)

CHAINAGE

£9'€66+G

90°Ccy6+S

L9°068+5

87°CE8+S

CLGLLAS

S9'CTLHS

12'699+8

ﬂV
Q
2
Z.
%

8e° 12946

90'GLG+S

8L'¢TG+S

E5E30t

8YC'£901

S

G9¥'6501
188'6501

910°0901

0v6'8501
909°£501

YeLLSOL
8.8°LS01

080°8501

0v2'8501
0968501

9/6°6601
82.°6501
0886501

L¥£'6501

950°6501
0L£°6501

£99°6501
G60°0901

81£°1901
1622901
£18°¢901

¥78°9901

§ET-620t

1GL°1L0L
000°ZL01

BeE Tl

66£°8901

§06-738

CLE'1901

£60°LG01

9¥£'6G01
9050901
£94°1901

gEE5%01

9¥6°9901

£L¥°6901
8¥¥0L01

0S2°GL01
¥1E°GL0L
9£8°9L01

682101
SO¥°LLOI

feeift

Y’ LLOL

TLS'SLOL
[ AT1V]3

9L¥"€L01
¢6T°TLOL

1€€°0L01
6v.'8901

6£2°5901

¥Sb'e901
8281901

£€€0°0901
1600901

8oz 0801

G66°1901
GSC'E901

<y9'e901
£08°¢901

061°G901
£16°G901

1609901

62L°£901

1£2°0L01

0£9°2L01

2340)
yl

LZ1°6L01
166,01

gl

207801

il

L6%'6/0L
€06'8.01

0S1°LL0L

016°€L01
£2¥°9901

RN.Nwo_
€9¢°1901

8578501

98/°¢501

86C 501
6£L¥S01
964501
961°G501

£98%501

£2€°0901

6187901
9294901
0009901
£96°9901

¥86°5901

G9£°G901
L£1°S901
¥£0°G901

£36'%901
8L1%901
££8°7901

¥1G71901

288°1901
10272901
G0¥°7901

9097901
1092901

£16°7901
902°€901

¥¥S'e901L

99¥°¢901
£6£%901

8.¢°5901

praggse

£9'C66+G

Bk

1£'786+G
00°086+S

¢S'9L6+G

£2°696+G
06'6G96+G

G1°'296+S
¢8'656+5

£'GG6+G

10°056+S
O¥'Lv6+G

90'2v6+6
00°0%6+G
19°££6+G

0g'¥£6+G
16°0£6+S
¢L'8T6+G
¥0'€26+G
09'616+G
L8¥164G

6L°CI6+S
GL'606+G

€L'¥06+G

aRgte

0Z'¥68+G
L9'068+G
i
9228846

sardte

BE'CLB+G

98'998+6

86'€98+G
8’19846
GC'658+G

§aegic

£5'9v8+4G

CC'ev8ts
00°0v8+6

19°7£8+G
£6'828+G
60°G28+S

62 128+9
09°618+G

§rldie
66'608+S

G9'G08+G
16°¢08+G

00°008+6
€9'L6L+G

¥8°C6L1S
86'88L+G

00°08L+G

CVGLLYS
S8'LLLYS

69°29L+G
00°09L+G

fekeris
SV'6vLtS
LO'9VLG

80'6£L+G
8V'GEL+G

GO'ETLAG
00°0ZL+4S

CIELLAG

88°L0L+G
0000£+G

6C°169+5

frofsis
Bordde e

£6'G/9+G
£0'EL94G

Gs:

€LY99+5

ge8a818

L6'6£9+G

£Y'eE9+G
12°629+S

66129+
00°029+5

LS¥194G

99°£09+6

¢8'109+6
99'665+G
£¢'G6G+G
9C'C65+G

61°88G+S

CTeRs+S
00°086+G
99°L/G+G
90'GLG+G
LO'TLSHS
¥6'895+G

£5'95+G
00:095+5
¢1'86G+G

0€'€86+G
60°16G+G
L9'8VG+G

¥TSHetG

00'0¥5+G
86'9£G+G
OV'¥EG+G

91'976+G
BL'CTGHG
00°0z6+6
€TLIGHS

G8'605+G

£2°606+6
68'20G+5
00°006+G

Ll

1083 —

EXISTING
LEVEL (m)

CHAINAGE (km)

5+500.00 — 6+000.00

CHAINAGE

DATE

PL—-06

SHEET NUMBER

PROFILE
0+000 —

6+000

°
°

CH

1000

1

SCALE

.
.

DRAWN BY

SURI KHOLA HYDRO POWER PROJECT oo &

°
°

CONSULTANT




2

2
LY

D
2

/4
2\
4

81'G8v+9

6£°0¥¥+9

8L°¢6¢+9

11°668+9

L¥'10g+9

06°06¢+9

6C71c+9

65°091+9

L6°0LI+9

89'G¥0+9

— 1150

~ 1140

~ 1130

~ 1120

— 1110

~ 1100

— 1090

— 1080

~ 1070

— 1060

~ 1050

— 1040

4  sygocor H zesytr9
+  9eClf0l 1+ SG96V+e o
4  LETEOL 1 09'CEV+9 o
4 eeze0l H ZVLeR A
T s96ze0l FH ovesv+e
+  609YE0L  tf  BIGBY+9 o
+  96£'8%0L 1+ 00°0BV+9 o
+  [6LWOL 1 BLSLHE
+ 2670l 06ZLh+9 o
T evachol [60v+9 3
4 66'GY0L tF YECOVH9 o
+  zegmol  H  cosy+e
+  608'8¥0L  tf  YOGSH+e o
+  e51TS0L T LF6hRt9 o
= PSSO T 00OWPH o
+ 65850l 1 000Z¥+9 o
+ 1Z®LS0L 1 Y560V o
+ 86650l  tf  L9SOV+9
T 9sresor H O oooop+e
T /el 58618 1
—+  ¥0V990L  tf  000BSHd
+ 8567901  tf  BY'SISHe
= vore0t H O ozzusts 3
T oee00 FH O oeevocts
+  €00G0L 1 00009S+9 o
4  GHTOLOL T LIGSE+9
+ LSOl 1 DOOVEHS
—+  S¥EBOL tf 19SEE+9
+  vhv080L 1 [SLTSHe
I 90v080 0L1EEH
T g0s0l £68ISHy 3
+ 87080l [9°0IS+9
F  6LI080L ST80c+9 T
T ge0z0b  H O 0000s+9
4 99VLO0L  H YFL6T9
T wWve0L  r BLEEZ+9
I . o N5 M.

gt R I2E]
T+ eLesL0L 000082+9
+  0£5G/0l G6'LITHe
+ 658660l 1 SO0GLEH9
T oerstol H O ovTere T
+ 0680l 1 Y0'SOTH9
-+ 60G°yL0L s 10°29Z+9 =
T ovCvlol F 0000c+9 T
4+  000°cL0l 060SZ+9
= [eTVL0l \6LYT+9 5
+  YO¥SI0L tf EBSKZHY
<+ IGGS/0L M flevits A
+  969G/0l 1f 000WCHd
+  Y06G0L 1 E69ECHe o
T MHadt § A
+  99vl0l 1 BLSZTZHY
T eoevLol 66'81Z+9
T 080%L0l $£91Z+9 3
+ LBLELOL 1 BCYICHE
4 ¥8TEOL 1 0L0ITHY
T owzor  H O orsozie 7
+  9WLTLOL 1 BEEOCHY
T serLL0l Gog6I+e
F 195001 [£°961+9 T
~+ 026%%0F 1+ 09'L6I+9
+  97z'8%0l 1+ 66'88L+9 o
+  708'/%0L 1t  Z698I+9
T B n sl 3
T Ol 7§ ey S
+  829¢0l 1 9SCLI+9
+  980T90F  tf  BCLOLHE o
I . 1oL+ 3
= B! Bebdite 3
+  L¥99S0L  tf  BG9SL+E o
+  sczesor  H ogei+9 3
+  66CS0L  tr LOBWLH9 o
T+ sooesor H O vowvite A
+  950%50i Wity A
T 990%50! 000VI+9
T pIGeS0L FF SKLSIH9 T
4 WPTS0L HF EEYEIHe o
4 V¥SBIS0L 1 BEIEIH9
F  [0V0S0L Ff ETYZIHe T
T it AR (R
TomE oA B
4 H + 4
T : X85 .
+  18T0L 1 189049 A
T O&RES m R -
+ /€S0l T ELYE0+
+  758'€S0L  tf  99'L60+9
+  £¥5YS0l 156809 o
T 1205504 70/80+9 7
= 725650l M 000080+9 =
T zozssor  H esc0+
T Y0L¥S0L 10 ep°1L0+9 7
T ceewvsor  H greoot9 7
—+  ¥8CYS0L 1r  B¥'990+9
+ LBl 1 OFY90+9 o
T OGER T Ae% 3
= W0VYS0L  FF  CO6K0+9 T
T @l o R o
4 H + 4
T T e -
=  68/LS0L FT  000V0+9 T
F  SL8'6501 08°1£0+9 T
=  0/8'650! 69°620+9 =
T OGRS B OETAE 3
~4 €860l 4+  00020+9
+  T69°0%0F 1 [SYI0+9
=+ S0l  t  BTLIOH o
+  6EET0L  tF 08T00+9 o
+  70z€90L 1 000000+9

I I I I I I I I I I I 1

2 3 I 2 8 2 8 2 2 23 < 2

pa = = = = =3 =4 =] =4 e = =]

€
<
€ L
o= | &
NM =
5 S

6+000.00 — 6+500.00

CHAINAGE

3
<
%

£6°098+9

09'8£8+9

25°98L+9

{SCL+9

G0'8LL+Y

02°0L9+9

96'7Z9+9

£8°/8G+9

V6°0£G+9

— 1083

~ 1073

— 1063

~ 1053

— 1043

~ 1033

~ 1023

— 1013

— 1003

- 993

- 983

~ 973

11046
G00'0L6

088'696
£GL'696

08¢'696

112'896
¥06°L96

9Z¥'L96
050596

0BL'¥96
£92°¢96

962°£96

61£996
0Y1'896

1S¥'LL6

8¢

C96°2L6

GBI'GLE
790'8.6

1£1°086
000°186

£6¢°186
806’186

CLL'188
091°286

929'C86

T0Z°c86
9¢9'¢86

BY"€86
99/°¢86
BY'E86

99186
000286

859'286
¥L1'v86

96¢'986

Ov¥'L86
¥59°886
920'686
8£1°066

095°166
1¥t°€66

£59'566
L6966

il

¥LG€00L

o
R

8LY'¥001

ol
S

SE6°0101
ooo'L1ol

sl

68¢'8001
8789001

683818t
¥LS°110L
SSY'TI01

Bl

¥60°¢10L
299101
606°€101
99¥'v101

L82°G101

¥10°£101
682°8101
0678101

629°0201

9862201
9252001

0¥S¥20l

¥0b°S20L

ikl

61’201
£6¥'8201

202°6201
17001

£6°098+9
18°968+9

£L°9¥8+9
10+¥8+9

09'8¢8+9

Gy'0£8+9
8'L78+9

69°¢2B+9
00°028+9

9¢'vy18+9
G.0L8+9

10°v08+9
00°008+9
65°L6L19

06°16L+9

3 2

V6'8LL+9

98°c/L+9
£L'69L+9

9Gv9.+9
[ARA TR ]

00°09.+9
89°[GL+9

LLYSLH9
v6'6vL+9

YivhL+9
00°0vL+9
96'9¢L+9

L0°'1€L+9
LS°LTL+9
CLETLHI

00:0¢/+9
G0'8LL+9

16°01L+9
LS'LOL+9

€2'669+9

G1'269+9
V5'L89+9
65°¢89+9
+¥9'6/9+9
09799
0Z°0£9+9

LT'G99+9
00°099+9

05-£68+8

i

£6'729+9

e
0¢'819+9
L1'919+9
G9'019+9
69'909+9
ol

+

009+
86°L6G+9
Ly'665+9

1548643
VL'985+9
L£7785+9

L

06°0£5+9
+£'896+9
96'G9G+9
L5'296+9

66'655+9

09'65G+9
L9'£GG+9
89'1GG+9

¥0'9¥S+9

18'6£5+9
6L°L£G+9

6°0£G+9

1§'6Z5+9
16:8e+8

¥2'016+9
98'906+9

9£'C06+9
00°005+9

EXISTING
LEVEL (m)

CHAINAGE (km)

6+500.00 — 6+860.53

CHAINAGE

DATE

PL-07

SHEET NUMBER

PROFILE
6+000-064860.09

°
°

CH

1000

1

SCALE

.
.

DRAWN BY

SURI KHOLA HYDRO POWER PROJECT oo &

°
°

CONSULTANT




Annex B — Design and Construction Data



Suri Khola Hydro Power Project
CEPAD Hydro Consultants Pvt. Ltd.

CEPAD Hydro Consultants Pvt. Ltd.
Suri Khola Hydropower Project

33 kV Transmission line
Dolakha, Nepal

Pole Location (cordinates)

. i Altitude )

S.No. Label Easting Northing m) Chainage | Pole Type
1 PPO 423289.2290 3070817.8750 | 1113.31 0 H
2 PP 1 423244.4490 3070859.1610 | 1118.26 60.91 H
3 PP 2 423214.5992 3070874.1620 | 1113.21 94.32 SP
4 PP 3 423178.1190 3070892.4950 | 1130.23 135.14 SP
5 PP 4 423107.9960 3070920.5010 | 1139.22 210.65 H
6 PP 5 423063.3910 3070916.7865 1112 255.41 SP
7 PP 6 423013.1210 3070912.6003 | 1111.22 305.86 SP
8 PP 7 422955.7636 3070907.8238 1123 363.41 H
9 PP 8 422910.4081 3070929.1031 | 1116.26 413.51 SP
10 PP9 422869.0276 3070948.5174 1113 459.22 H
11 PP 10 422838.5909 3070974.8386 1101 499.46 SP
12 PP 11 422818.2921 3070992.3927 | 1095.47 526.29 SP
13 PP 12 422797.8111 3071010.1043 1089 553.37 H
14 PP 13 422749.0948 3071030.2138 | 1091.33 606.07 SDP
15 PP 14 422712.7488 3071049.1864 | 1090.44 647.07 SP
16 PP 15 422680.7497 3071065.0892 | 1084.33 682.81 SP
17 PP 16 422608.5092 3071094.4429 | 1093.51 760.78 SP
18 PP 17 422564.6546 3071108.8218 1091 806.94 SP
19 PP 18 422529.0468 3071120.2295 | 1089.38 844.33 SP

20 PP 19 422497.5324 3071129.2307 | 1087.48 877.10 SDP
21 PP 20 422442.9593 3071138.9661 | 1086.96 932.54 SDP
22 PP 21 422395.7686 3071157.7821 | 1080.55 983.34 SP
23 PP 22 422362.5636 3071171.6615 | 1075.42 | 1,019.33 SP
24 PP 23 422324.7853 3071187.9127 | 1072.75| 1,060.45 SP
25 PP 24 422296.1317 3071201.6505 | 1071.32 | 1,092.23 H
26 PP 25 422252.7006 3071243.7426 1063.3 | 1,152.71 SP
27 PP 26 422215.8962 3071279.4123 | 1062.27 | 1,203.97 SP
28 PP 27 422191.0225 3071303.5191 | 1060.19 | 1,238.60 H
29 PP 28 422146.8841 3071309.5673 | 1057.88 | 1,283.15 SP
30 PP 29 422095.3192 3071316.6330 1057.2 | 1,335.20 SP

44




Suri Khola Hydro Power Project
CEPAD Hydro Consultants Pvt. Ltd.

31 PP 30 422039.9626 3071324.2184 1055 | 1,391.08 H
32 PP 31 421967.8904 3071308.9389 | 1055.67 | 1,464.75 SDP
33 PP 32 421901.9085 3071308.0931 | 1053.38 | 1,530.74 SDP
34 PP 33 421864.6056 3071316.1430 1056 | 1,568.90 SP
35 PP 34 421816.7115 3071326.4783 1062 | 1,617.89 H
36 PP 35 421793.0520 3071322.5220 | 1061.52 | 1,641.88 SDP
37 PP 36 421739.2886 3071306.5453 | 1054.55| 1,697.97 H
38 PP 37 421705.8248 3071315.2309 1054 | 1,732.54 H
39 PP 38 421657.9373 3071310.7432 | 1050.85| 1,780.64 SDP
40 PP 39 421597.4578 3071315.2073 | 1047.57 | 1,841.28 SP
41 PP 40 421538.8095 3071318.6572 1048 | 1,900.03 H
42 PP 41 421486.4155 3071339.6448 1041.7 | 1,956.47 SP
43 PP 42 421436.3770 3071357.3036 | 1033.79 | 2,009.54 SP
44 PP 43 421384.8481 3071371.4976 1033 | 2,062.99 H
45 PP 44 421334.4070 3071368.4500 | 1029.17 | 2,113.52 SP
46 PP 45 421264.1638 3071358.0039 | 1012.82 | 2,184.53 SP
47 PP 46 421196.0260 3071347.8710 | 1028.48 | 2,253.42 SP
48 PP 47 421152.0810 3071344.2970 | 102455 | 2,297.51 H
49 PP 48 421100.8203 3071351.3533 | 1012.65| 2,349.26 SP
50 PP 49 421051.3327 3071358.1655 | 1012.24 | 2,399.21 H
51 PP 50 421014.5992 3071338.0745 | 1011.36 | 2,441.08 SP
52 PP 51 420977.3491 3071317.7010 | 1012.36 | 2,483.54 SDP
53 PP 52 420937.6625 3071307.4010 | 1010.91 | 2,524.54 SP
54 PP 53 420886.2280 3071294.0520 | 101457 | 2,577.68 H
55 PP 54 420843.0463 3071251.0258 | 1015.27 | 2,638.63 SDP
56 PP 55 420814.1538 3071229.1977 | 1017.32| 2,674.85 H
57 PP 56 420789.2189 3071180.9280 1020 | 2,729.18 SDP
58 PP 57 420757.5838 3071146.3904 | 1022.66 | 2,776.01 SP
59 PP 58 420723.7101 3071114.1511 1015 | 2,822.78 H
60 PP 59 420662.1802 3071090.6432 | 1015.08 | 2,888.64 H
61 PP 60 420621.3204 3071055.2951 | 1013.34 | 2,942.67 SDP
62 PP 61 420586.9291 3071015.8108 | 1010.33 | 2,995.03 SDP
63 PP 62 420571.3571 3070983.8040 | 1015.61| 3,030.63 H
64 PP 63 420528.9883 3070939.2146 | 1022.18 | 3,092.14 SP
65 PP 64 420492.1016 3070903.4450 | 1030.64 | 3,143.52 SP
66 PP 65 420453.1757 3070865.6980 | 1042.97 | 3,197.74 SDP
67 PP 66 420404.1490 3070827.5770 | 1055.15| 3,259.84 SDP
68 PP 67 420364.5027 3070788.8746 1051 | 3,315.25 H
69 PP 68 420310.7103 3070759.2018 | 1071.25| 3,376.68 SP
70 PP 69 420262.6120 3070732.6700 | 1066.57 | 3,431.61 H
71 PP 70 420224.0560 3070687.7739 1065 | 3,490.79 SDP
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72 PP 71 420199.7675 3070647.6186 | 1058.32 | 3,537.72 SP
73 PP 72 420163.9666 3070588.4304 1066 | 3,606.89 H
74 PP 73 420121.1530 3070561.0080 | 1070.41 | 3,657.74 SDP
75 PP 74 420082.3753 3070516.4154 | 1069.42 | 3,716.83 SP
76 PP 75 420039.9550 3070467.6340 | 1087.79 | 3,781.48 H
77 PP 76 419983.6428 3070442.2809 | 1083.17 | 3,843.23 SP
78 PP 77 419933.5434 3070419.7250 1084 | 3,898.18 H
79 PP 78 419868.7256 3070411.3966 | 1106.38 | 3,963.53 SP
80 PP 79 419815.7637 3070404.5915 | 1125.24 | 4,016.93 SP
81 PP 80 419767.2360 3070398.3562 | 1124.22 | 4,065.85 SP
82 PP 81 419717.2394 3070391.9322 1123 | 4,116.26 H
83 PP 82 419670.5733 3070365.8130 11094 | 4,169.74 SP
84 PP 83 419621.7482 3070338.4855 | 1087.78 | 4,225.69 SP
85 PP 84 419582.9198 3070316.7530 1064 | 4,270.19 SP
86 PP 85 419532.5892 3070288.5829 1024 | 4,327.86 H
87 PP 86 419453.0280 3070254.6250 | 991.843 | 4,414.37 H
88 PP 87 419408.4230 3070235.3475 | 987.814 | 4,462.96 SP
89 PP 88 419362.3560 3070215.4381 988.1 | 4,513.15 SP
90 PP 89 419311.1233 3070193.2962 | 983.847 | 4,568.96 FPS
91 PP 90 419117.6892 3070102.6488 974 | 4,782.58 FPS
92 PP 91 419085.9636 3070061.0330 | 976.458 | 4,834.91 SP
93 PP 92 419044.5011 3070009.2316 | 973.858 | 4,901.26 H
94 PP 93 419018.3590 3069999.9830 | 977.176 | 4,928.99 SP
95 PP 94 418977.4715 3069989.3147 1011 | 4,971.25 SDP
96 PP 95 418943.5800 3069970.8630 | 1036.15 | 5,009.84 H
97 PP 96 418907.5372 3069938.1582 1044 | 5,058.51 SP
98 PP 97 418870.5134 3069899.5397 1056.4 | 5,112.01 SP
99 PP 98 418850.8747 3069881.1640 1066 | 5,138.90 SP
100 PP 99 418815.8399 3069848.3822 | 1079.45| 5,186.88 SP
101 PP 100 418775.4777 3069810.6156 | 1067.31 | 5,242.16 SP
102 PP 101 418739.5720 3069777.0190 | 1063.53 | 5,291.33 H
103 PP 102 418678.5400 3069739.9940 | 1061.97 | 5,362.71 SP
104 PP 103 418631.7090 3069706.9370 1062.4 | 5,420.04 SDP
105 PP 104 418586.0810 3069665.4400 | 1066.05 | 5,481.71 SDP
106 PP 105 418547.1591 3069649.4695 1062.6 | 5,523.78 SP
107 PP 106 418499.7181 3069630.0034 1066 | 5,575.06 H
108 PP 107 418459.3139 3069607.3573 1062 | 5,621.38 SP
109 PP 108 418417.5935 3069583.9735 | 1081.45| 5,669.21 SP
110 PP 109 418370.1017 3069557.3549 | 1065.19 | 5,723.65 SP
111 PP 110 418326.1786 3069530.5119 | 1063.45| 5,775.13 SP
112 PP 111 418277.4281 3069498.8080 1074.6 | 5,833.28 H
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113 PP 112 418236.2157 3069458.8728 1072 | 5,890.67 SDP
114 PP 113 418208.5454 3069415.5637 | 1059.58 | 5,942.06 SP
115 PP 114 418180.8540 3069372.0640 | 1063.25| 5,993.63 SP
116 PP 115 418152.7553 3069328.2421 1055.5 | 6,045.68 SP
117 PP 116 418113.7903 3069275.8624 1053 | 6,110.97 H
118 PP 117 418094.1253 3069230.3035 | 1058.52 | 6,160.59 SP
119 PP 118 418068.8726 3069182.9041 | 1073.79 | 6,214.29 SP
120 PP 119 418051.6623 3069150.6005 1073 | 6,250.90 H
121 PP 120 418001.7410 3069142.4910 | 1077.06 | 6,301.47 H
122 PP 121 417966.4249 3069182.8595 | 1076.25| 6,355.11 SDP
123 PP 122 417936.4868 3069207.3437 | 1061.57 | 6,393.78 SDP
124 PP 123 417897.4456 3069232.8021 | 1053.68 | 6,440.39 SDP
125 PP 124 417857.2006 3069252.4563 | 1034.61 | 6,485.18 SP
126 PP 125 417815.9360 3069272.2360 | 1024.54 | 6,530.94 H
127 PP 126 417778.6986 3069315.2420 | 1011.38 | 6,587.83 SP
128 PP 127 417754.8220 3069343.6849 | 1002.05| 6,624.96 SP
129 PP 128 417725.6301 3069378.2375 | 993.441 | 6,670.20 SP
130 PP 129 417695.5540 3069415.4534 983 | 6,718.05 SP
131 PP 130 417667.7903 3069450.1970 981 | 6,762.52 H
132 PP 131 417646.0987 3069460.4721 | 972.905| 6,786.52 H
133 PP 132 417594.1554 3069464.2444 969.38 | 6,838.60 H
134 PP 133 417572.4595 3069467.4194 | 970.113 | 6,860.53 H
FPS: Four Pole Structure
H: H Pole Structure
SDP: Single Dead End Pole
SP: Single Pole
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Length of the Transmission Line, Span between Poles and Conductor required

Height Difference Total Length of
S.No. Between Span (m.) g (m) Conductorg(m.)

1] PPO PP 1 60.91 4,95 61.11
2 | PP1 PP 2 33.41 (5.05) 33.79
3| PP2 PP 3 40.83 17.02 44.38
4 | PP3 PP 4 75.51 9.00 76.05
5| PP4 PP5 44.76 (27.23) 53.04
6 | PP5 PP 6 50.44 (0.78) 50.45
7| PP6 PP 7 57.56 11.78 58.76
8 | PP7 PP 8 50.10 (6.74) 50.55
9| PP8 PP 9 45.71 (3.26) 45.83
10 | PP9 PP 10 40.24 (12.00) 42.03
11 | PP 10 PP 11 26.84 (5.53) 27.41
12 | PP 11 PP 12 27.08 (6.47) 27.85
13 | PP 12 PP 13 52.70 2.33 52.76
14 | PP 13 PP 14 41.00 (0.89) 41.01
15| PP 14 PP 15 35.73 (6.11) 36.26
16 | PP 15 PP 16 77.98 9.18 78.52
17 | PP 16 PP 17 46.15 (2.51) 46.22
18 | PP 17 PP 18 37.39 (1.62) 37.43
19 | PP 18 PP 19 32.77 (1.90) 32.83
20 | PP 19 PP 20 55.43 (0.51) 55.44
21 | PP 20 PP 21 50.80 (6.41) 51.21
22 | PP21 PP 22 35.99 (5.14) 36.36
23 | PP 22 PP 23 41.13 (2.66) 41.21
24 | PP 23 PP 24 31.78 (1.43) 31.81
25 | PP 24 PP 25 60.48 (8.02) 61.01
26 | PP 25 PP 26 51.25 (1.03) 51.26
27 | PP 26 PP 27 34.64 (2.07) 34.70
28 | PP 27 PP 28 44.55 (2.31) 44.61
29 | PP 28 PP 29 52.05 (0.69) 52.05
30 | PP 29 PP 30 55.87 (2.20) 55.92
31 | PP 30 PP 31 73.67 0.67 73.68
32 | PP31 PP 32 65.99 (2.29) 66.03
33 | PP 32 PP 33 38.16 2.62 38.25
34 | PP 33 PP 34 49.00 6.00 49.36
35 | PP 34 PP 35 23.99 (0.48) 23.99
36 | PP 35 PP 36 56.09 (6.97) 56.52
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37 | PP 36 PP 37 34.57 (0.55) 34.58
38 | PP 37 PP 38 48.10 (3.15) 48.20
39 | PP 38 PP 39 60.64 (3.28) 60.73
40 | PP 39 PP 40 58.75 0.43 58.75
41 | PP 40 PP 41 56.44 (6.30) 56.79
42 | PP 41 PP 42 53.06 (7.91) 53.65
43 | PP 42 PP 43 53.45 (0.79) 53.45
44 | PP 43 PP 44 50.53 (3.83) 50.68
45 | PP 44 PP 45 71.02 (16.35) 72.90
46 | PP 45 PP 46 68.89 15.65 70.67
47 | PP 46 PP 47 44.09 (3.93) 44.27
48 | PP 47 PP 48 51.74 (11.91) 53.11
49 | PP 48 PP 49 49.95 (0.40) 49.96
50 | PP 49 PP 50 41.87 (0.88) 41.88
51 | PP 50 PP 51 42.46 1.00 42.47
52 | PP51 PP 52 41.00 (1.45) 41.03
53 | PP 52 PP 53 53.14 3.65 53.26
54 | PP53 PP 54 60.96 0.71 60.96
55 | PP 54 PP 55 36.21 2.05 36.27
56 | PP 55 PP 56 54.33 2.68 54.40
57 | PP 56 PP 57 46.84 2.66 46.91
58 | PP 57 PP 58 46.76 (7.66) 47.39
59 | PP 58 PP 59 65.87 0.08 65.87
60 | PP 59 PP 60 54.03 (1.75) 54.06
61 | PP 60 PP 61 52.36 (3.01) 52.45
62 | PP 61 PP 62 35.59 5.28 35.99
63 | PP 62 PP 63 61.51 6.57 61.86
64 | PP 63 PP 64 51.38 8.46 52.08
65 | PP 64 PP 65 54.22 12.32 55.62
66 | PP 65 PP 66 62.10 12.19 63.30
67 | PP 66 PP 67 55.40 (4.15) 55.56
68 | PP 67 PP 68 61.43 20.25 64.77
69 | PP 68 PP 69 54.93 (4.68) 55.13
70 | PP 69 PP 70 59.18 (1.57) 59.20
71| PP 70 PP 71 46.93 (6.68) 47.41
72 | PP 71 PP 72 69.17 7.68 69.60
73 | PP 72 PP 73 50.84 4.41 51.03
74 | PP 73 PP 74 59.09 (0.99) 59.10
75 | PP 74 PP 75 64.65 18.37 67.26
76 | PP 75 PP 76 61.76 (4.62) 61.93
77 | PP 76 PP 77 54.94 0.83 54.95
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78 | PP 77 PP 78 65.35 22.38 69.19
79 | PP 78 PP 79 53.40 18.86 56.73
80 | PP 79 PP 80 48.93 (1.02) 48.94
81 | PP 80 PP 81 50.41 (1.22) 50.42
82 | PP 81 PP 82 53.48 (13.60) 55.21
83 | PP 82 PP 83 55.95 (21.62) 60.13
84 | PP 83 PP 84 44.50 (23.78) 50.85
85 | PP 84 PP 85 57.68 (40.00) 71.55
86 | PP 85 PP 86 86.51 (32.16) 92.49
87 | PP 86 PP 87 48.59 (4.03) 48.76
88 | PP 87 PP 88 50.19 0.29 50.19
89 | PP 88 PP 89 55.81 (4.25) 55.98
90 | PP 89 PP 90 213.62 (9.85) 213.90
91 | PP 90 PP 91 52.33 2.46 52.39
92 | PPO1L PP 92 66.35 (2.60) 66.40
93 | PP 92 PP 93 27.73 3.32 27.93
94 | PP 93 PP 94 42.26 33.82 55.79
95 | PP 94 PP 95 38.59 25.15 46.78
96 | PP 95 PP 96 48.67 7.85 49.30
97 | PP 96 PP 97 53.50 12.40 54.94
98 | PP 97 PP 98 26.90 9.60 28.61
99 | PP 98 PP 99 47.98 13.45 49.86
100 | PP 99 PP 100 55.28 (12.14) 56.61
101 | PP 100 PP 101 49.17 (3.77) 49.32
102 | PP 101 PP 102 71.38 (1.57) 71.40
103 | PP 102 PP 103 57.32 0.43 57.33
104 | PP 103 PP 104 61.68 3.65 61.79
105 | PP 104 PP 105 42.07 (3.45) 42.21
106 | PP 105 PP 106 51.28 3.40 51.39
107 | PP 106 PP 107 46.32 (4.00) 46.49
108 | PP 107 PP 108 47.83 19.45 51.78
109 | PP 108 PP 109 54.44 (16.26) 56.87
110 | PP 109 PP 110 51.48 (1.74) 51.51
111 | PP 110 PP 111 58.15 11.14 59.22
112 | PP 111 PP 112 57.39 (2.60) 57.45
113 | PP 112 PP 113 51.39 (12.42) 52.90
114 | PP 113 PP 114 51.57 3.67 51.70
115 | PP 114 PP 115 52.06 (7.75) 52.63
116 | PP 115 PP 116 65.28 (2.50) 65.33
117 | PP 116 PP 117 49.62 5,52 49.93
118 | PP 117 PP 118 53.71 15.27 55.88
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119 | PP 118 PP 119 36.60 (0.79) 36.61
120 | PP 119 PP 120 50.58 4.05 50.74
121 | PP 120 PP 121 53.64 (0.81) 53.64
122 | PP 121 PP 122 38.68 (14.68) 41.46
123 | PP 122 PP 123 46.61 (7.89) 47.28
124 | PP 123 PP 124 44.79 (19.07) 48.85
125 | PP 124 PP 125 45.76 (10.07) 46.87
126 | PP 125 PP 126 56.89 (13.16) 58.41
127 | PP 126 PP 127 37.14 (9.33) 38.31
128 | PP 127 PP 128 45.23 (8.61) 46.05
129 | PP 128 PP 129 47.85 (10.44) 48.99
130 | PP 129 PP 130 44.47 (2.00) 44,52
131 | PP 130 PP 131 24.00 (8.10) 25.37
132 | PP 131 PP 132 52.08 (3.52) 52.20
133 | PP 132 PP 133 21.93 0.73 21.94
Total Length of Conductor: | 6998.48 m.
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List of Particulars:

CEPAD Hydro Consultants Pvt. Ltd.

Suri Khola Hydropower Project
33 kV Transmission line
Dolakha, Nepal

Cost Estimate

S.No. Description Unit | Quantity
1 Supply and Delivery of 13 m. long B27 type Steel Telescopic Poles
complete with pole fittings and Accessories
a) Single Pole (Pin Type) Set. 67
b) Single Dead End Pole Set. 23
c¢) H Pole (Double Dead End Pole) Set. 42
d) 4 Pole Structure (Dead End) Set. 2
2 Supply and Delivery of 0.10 Sqg. Inch ACSR Conductor "DOG" km. 42
3 Supply and Delivery of Porcelain Insulators
a) 33 kV Pin Insulator with Spindle Set. 816
b) 33 kV Disc Insulator (3 nos. of 11 kV Insulator Assembly) S 804
complete with Tension Set et
c) Stay Insulators no. 115
4 Supply and Delivery of Line Materials
a) 8 feet long 7/10" dia Stay set all complete (Turn Buckle, Stay rod, Set 115
Thimble, Stay Plate: 400x400x6 mm.) '
b) 7/10 SWG Gl stay m. 2070
¢) Aluminum PG Clamp suitable for 0.10 sq. inch DOG conductor no. 402
d) Copper Plated Earthing Rod (2 cm dia, 2 m. length) no. 134
e) 10 SWG Aluminum Binding Wire kg. 100
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Annex C — Bill of Quantity
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Suri Khola Hydropower Project

33 kV Transmission line

Dolakha, Nepal

Cost Estimate

Delivary Site: Dolakha

Job: Supply and Delivery of Line Materials for Construction of 33 kV Double Circuit Line from Powerhouse to Singati Substation, Singati,

Dolakha
S.No. Description Unit | Quantity | Rate (NPR) | Amount (NPR) | Remarks
1 Supply and Delivery of 13 m. long B27 type Steel Telescopic Poles
complete with pole fittings and Accessories
a) Single Pole (Pin Type) Set. 67.00 33,500.00 2,244,500.00
b) Single Dead End Pole Set. 23.00 | 42,500.00 977,500.00
¢) H Pole (Double Dead End Pole) Set. 42.00 85,000.00 3,570,000.00
d) 4 Pole Structure (Dead End) Set. 2.00 | 134,000.00 268,000.00
) Sub Total (1): ) ) 6,792,000.00 | .
2 Supply and Delivery of 0.10 Sq. Inch ACSR Conductor "DOG" km. 42.00 | 100,000.00 4,200,000.00
) Sub Total (2): ) ) 4,200,000.00 | _
3 Supply and Delivery of Porcelain Insulators
a) 33 kV Pin Insulator with Spindle Set. 816.00 1,500.00 1,224,000.00
Sgi%B#;;S%rs]cslerlsulator (3 nos. of 11 kV Insulator Assembly) complete Set. 804.00 1.200.00 964.800.00
¢) Stay Insulators no. 115.00 1,750.00 201,250.00

Sub Total (3)

2,390,050.00
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Supply and Delivery of Line Materials

a) 8 feet long 7/10" dia Stay set all complete (Turn Buckle, Stay rod,

Thimble, Stay Plate: 400x400x6 mm.) Set. 115.00 2,350.00 270,250.00
b) 7/10 SWG Gl stay kg. 690.00 150.00 103,500.00
¢) Aluminum PG Clamp suitable for 0.10 sq. inch DOG conductor no. 402.00 80.00 32,160.00
d) Copper Plated Earthing Rod (2 cm dia, 2 m. length) no. 134.00 800.00 107,200.00
e) 10 SWG Aluminum Binding Wire kg. 100.00 200.00 20,000.00
Sub Total (4) ) ) 533,110.00
Supply and Delivery of Cement, Sand and Aggregate Lump 1.00 | 200,000.00 200,000.00
Sub Total (5) 200,000.00
Total (Sub Total 1+2+3+4+5) 14,115,160.00
VAT @ 13% 1,834,970.80
Grand Total 15,950,130.80

(In Words:Fifteen Million Nine Hundred Fifty Thousand One Hundred and Thirty Rupees and Eighty Paisa)
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CEPAD Hydro Consultants Pvt. Ltd.
Suri Khola Hydropower Project

33 kV Transmission line

Dolakha, Nepal

Cost Estimate

Job: Construction of 33 kV Double Circuit Line from Powerhouse to Singati Substation, Singati Dolakha

S.No. Description Unit Quantity Rate (NPR) Amount (NPR) | Remarks
Erection of 13.00 m. long steel telescopic poles (B27
type)including transportation from the site store to the construction
1 site, excavation of the footing, making pole vertical and placing in
footing, back filling, ramming of soil for strengthening, concreting
and fitting accessories (Channels and angles) all complete.
a) Single Pole (Pin Type) Set. 67 3,500.00 234,500.00
b) Single Dead End Pole Set. 23 3,500.00 80,500.00
¢) H Pole (Double Dead End Pole) Set. 42 7,000.00 294,000.00
¢) Four Pole Structure Set. 2 12,000.00 24,000.00
Stringing of 0.10 Sg. Inch ACSR Conductor "DOG" with proper
9 tension using PG clamp aqd jointing sleeves bmdmg wire along Kkm. 42 45,000.00 1,890,000.00
with transportation from site store to the construction site all
complete (per 3 wire)
Installation of 8 ft long stay set including pit excavation and back
3 filling, stay wire and stay insulator fitting along with transportation | Set. 115 1,700.00 195,500.00
from site store to the construction site all complete.
Grand Total Including VAT 2,718,500.00

(In Words: Two Million Seven Hundred Eighteen Thousand and Five Hundred Rupees)
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Job: Construction of 33 kV Double Circuit Line from Powerhouse to Singati Substation, Singati Dolakha

CEPAD Hydro Consultants Pvt. Ltd.

Suri Khola Hydropower Project
33 kV Transmission line
Dolakha, Nepal

Cost Estimate

S.No. Description Amount (NRs) Remarks
1 Supply and Delivery of 33 kV Line materials 15,950,130.80
2 Construction of Line all complete 2,718,500.00
Total: | 18,668,630.80

(In words: NPR Eighteen Million Six Hundred Sixty Eight Six Hundred and Thirty Rupees and Eighty Paisa)
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Annex D — Technical Drawings (Steel

Telescopic Pole)



Annex E — Technical Drawings

(Hardware and Insulators)
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