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CHAPTER - |

SALIENT FEATURES
i. Location
1.1 | State Kerala
1.2 | District ldukki
1.3 | Thaluk Thodupuzha
1.4 | Panchayath Vannapuram
1.5 | Access
a. Road 30 km to Mullaringkadu from Thodupuzha,
then 3 km jeep road to PH site
b. Rail Kochi
c. Aimpont Kochi
d. Harbour Kochi
1.6 | Geographical Co-ordinates
Latitude 9°59.5' N
Longitude 76°49.5'E
2. River
o1 | Aiver Kotamangalam thodu, a tributary of
Kotamangalam Ar.
2.2 | Basin Muvattupuzha
3. Hydrology
3.1 | Catchment Area 3.5 sq. km.
32 | Mean annual rainfall 4163 mm
3.3 | Nearest rain gauge station Thodupuzha (Malankara Plantations)
3.4 | Nearest river gauging station Karimanal
4. Component Structures
4.1 | Diversion Structure
i Type Gravity Weir with un-gated overflow portion
i. Length of weir 30m .
(a) Overflow portion 15m
{b) Non Overflow portion 10m length on Left side and 5m on right side
of overflow portion
iii. Deepest Bed Level 379.50
iv.  Excavated level 375.00
V. Top width of non -overflow
portion . 1.00 m




vi.

Snhape of the overflow Ogee (Parabolic with verical u/s face)
portion
vii. FSL +382.50
viii. Energy Dissipaters Type i Stilling basin (IS)
ix.  Height of Weir at deepest
bed level at overflow portion | 5.00 m
Xx.  Top level of Non-overflow
portion +196.30
xi.  Size of river shuices and gate |0.5m dia, on right bank, with 1.00 x 1.00 m gaie
4.2 intake
i. Location On Left bank non overflow portion of weir
i. Sill level! at intake +480.25
i Size of Intake gate itx1m
iv.  Control gate Electrically operated vertical lift gate (i.5x1.5)
V. F.S.L +482.50
vi. M. D. D. L. +481.37
vii. C/L of penstock intake 480.64
4.5 | Penstock Pipe-{Steel Pipe)
i.  Number 1 No.
ii. Diameter & Length 0.40m dia & 850 m long
iii. Thickness of pipe 8 mm unifomm
iv. Design discharge 0.1778 ms
v. No of feeder lines Main penstock line bifurcating at PH end to
feed 2 turbines (2 Nos. 30cm dia)
vi, Max. velocity 1.42m/sec
4.6 | Power House
i. Type Over Ground
ii. Head (Net Head) 3777.00 m
ili. Elevation of C/L of turbine +96.50
iv. Floor level of M/C hall +95.80
v. Tail water level (normal) +85.38
vi. Size
i. Length 7.0m
ii. Width 8.0m
i, Height 8.0m
iv. Instailed Capacity 250 kw
v. Turbine type Horizontal Peiton turbine
vi. No. of units & capacity 2 ¥ 250kwW




4.7 | Tail Race Channel
i. Shape Rectangular with rubble masonry sidewalls
i. Length 15m
iii. Size Tmx1m
iv. Sill level of channel at exit +94.88
4.8 | Power Evacuation

i. Transmission lines

ii. Local distribution

Power Generated will be transmitted through

11KV line for 2 km length
Approximately 2km of L. T line

5. Power Benefits

5.1 | Annual Energy generation 2.733 Mu

6. Financial

6.1 | Total Cost of project Rs. 280 Lakhs (incl. of distribution lines)
6.2 | Cost per kW installed Rs. 58330 /-

6.3 | Cost of generation/ unit Rs. 1.42 (incl. of local distribution lines)
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CHAPTER - Ii
INTRODUCTION

Edathanalkuthu waterfall is located in Kotamangalam thodu stream originating
from Mannankavu Mala at an altitude of 842 m. The stream drains into one of the main
iributary- of Muvattupuzha River. The Project site is located in Vannapuram Panchayath
near Thodupuzha town - about 33 kms. The site is characterised with its high head and
reasonably good summer discharge of approximately 0.18 m¥s. The gross head of this
site is estimated to be about 386m. The design head after deducting the losses comes
to 377m. Further an additional head of about 35m is also available down stream portion
of the present powerhouse site. This area is in forestland. To protect the thick growth of
forest-land and to get easier environmental clearance the present site is selected for
this project. |

The Panchayath is electrified leaving apart from a few locations similar to the
one near Munaringkadu where this project is located. In addition there are a few Pico
hydro equipments by individuals run on motorbike dynamos with batteries. The total
population of the Panchayath is around 15,000 out of which 20% of the population
belongs to scheduled tribe category.

Exposed rock available is through out the stream. An overflow type weir is
proposed to be located in the stream at about 2km away from the road from
Mullaringkadu to Paitayakudi a tribal settiement from where there is a foot path up to
the weir site. The spilled water will not make any problem because the water emerges
after energy dissipation. The project will not cause any forest submergence with the
proposed weir having a height of 4 m from the river bed level. The Intake position is
fixed at left bank in the Non-overflow block. A. Scour sluice is also provided to remove
silt accumulated in the reservoir.. Regarding the water conductor system, a Low
pressure pipe is proposed to carry water in to the forebay. The alignment of this Low
pressure pioe is located in the left bank of the stream over the rock out crop. The
forebay of the project and part of the penstock are also aligned along the route
mentioned above. The power house location is fully in private land. The tail water is it
in to the existing valley stream, which is in forest land. This project envisages 11kV
power evacuation line with around 2 km to distribution locations.



The capacity of the scheme is 2 x250 KW. The capacity is selected after detailed
study of the availability of water in the stream by correlating the discharge reacings
obtained from the nearest catchment of the Lower Periyar Hydroelectric project.

Investigation of the site has been done and many alternatives have been stuciec
for fixing the weir location. The weir is fixed at a suitable location 2km away from the
present jeep track which is presently used for transport from Muilaringkadu (o
Pattayakkudi. The project area is selected in such a way to avoid forest completely. On
detailed study it is seen that another fall is also available after the powerhouse location.
But for this project this head cannot be utilized due to the special nature of the terrain.
This fall can be considered as a second stage in a later stage if necessary.

This scheme proposes to utilize the waters from Kotamangalam stream alone by
constructing a Gravity type weir, a Penstock and a Power House. There is no foreday
tank proposed for this project. The weir itself has a live storage capacity ¢
approximately 250m>. From the weir a penstock having a length of about 850m, 4Ccm
dia have to be installed for the generation of power. The turbine selected is Hori: Peiton
turbine to suit the available head and discharge. The machines selected are witn
denomination of 2 x 250kW, as this is the optimum size, which can cater to a lean flow

in the dry seasons as well.

The total estimated cost of the project is 2.80 Crores and cost per kWh is Hs.
1.42 with a pay back period of 11 years. This is economically viable and betier to
impiement at the earliest. There is no eviction and 0.60 Ha of private land is involved in
the power house and water conductor system. A simple intake with vertical lift gate is
oroposed on the left bank of the river through the non-overflow portion of the weir. A
scour sluice is also provided in the left bank of the river adjacent to the intake structure
to remove the silt, which may be deposited near the intake. The hydrology of the
scheme is worked out based on the rainfall records and also by comparing the inflow
available from the nearest catchment of Lower Periyar HEP. The total catchment arez
cf the stream is 3.5 km? and average annual rainfall is 4063 mm. The hydrological
celculations are made based on the data availed Karimanal Gauging station owned oy
KSEB and that of the rainfall details availed from Malankara Plantations, Thodupuzne.



For computing the summer discharge attempt has been made tc correlaie the
measured lean period discharge at Mullaringkadu.

An approach road up to the powerhouse site and about 50m away from the weir
site are available.

The main components of the structures of the project are

1. Concrete weir of length 30m. The overflow 'portion is 15m and Non-overiiow
portion of 10m on left and 5m on right bank.

2. A gated intake having an opening of 1.00x1.00m is provided at the Left bank,
through the non-overflow portion.

3. A gated out let arrangement having 50cm diameter is also provided to remove
silt accumulated in the reservoir portion.

4, A penstock having a dia of 40cm and thickness 10mm having a length of 600 m
is to be provided and bifurcated near to the powerhouse.

5. A powerhouse having a size of 9 x 7x 8 m is {0 be provided

8. A tailrace channel of length 15 m have to be cut and lined for the safe flow of

water back to the river without being affected by the high flood conditions




CHAPTER - it
SURVEY AND INVESTIGATICN

Reconnaissance survey was first conducted along the course of Edathanalkuiny stream.
This susrvey revealed that the stream upstreamn of the weir site is passing through mcderate siope
to steep slope terrain. The contribution of the high head potential due to this waterfall in the
stream is the unique advantage for selecting this portion of the stream for hydropower generation.

The idea behind the field investigation was to utilise the water availability and the head
potential to the optimum extent possible, after taking into consideration of all factors affecting the
project, such as engineering, environmental, social, economical and especially forest. The
position of powerhause selected in such a way to avoid forestland compietely. The additional
head available has been sacrificed in order to avoid thick forestland

A detailed investigation was carried out independently for this project after conducting
preliminary field investigation and environmental studies. Taking into account of possible impact
on the forest, it was decided to carry out construction activities in private fand.

The 1and lying on the right bank of the stream is privaté land. A p-ortion of the lanc nas
veen kept unutilised, since the area is lying near the boundary of Thodupuzha Reserve fores:,
The private area is owned by the people in and around Mullaringkadu. This land is being used for
cultivating pepper, rubber, areca nut and other cash crops and other agricultural produces by
farmers. Data collected through reconnaissance study, reveals that the water conductor system,
and powerhouse etc can be located on the Left bank of the stream, without having any impact ca
the forest, the tribal people and settlement system.

Since no level benchmark is established at this site, an arbitrary benchmark vaiue
assigned at the top of the waterfall by using digital altimeter. This value confers with the spot
level value shown in the Survey of India topo sheets as well as the reading taken at the weir site.
A preliminary topography survey is carried out covering the project area which is purely on ine
right bank of the stream. The level difference of the ground at the top of the waterfall and ihe
powermnouse site comes to 385 meters, i.e., {483.00 - 97.b0). Alternate propesals with weir sie
and P.H site at varicus levels were stugied and it is concluded that the present propossi is ine

cest without disturbance of forest.




Topography survey covering the whole project area was completed. A copy of the survey
drawing is enclosed. Survey conducted along the alignment of water conductor system in the right
bank. Alternate routes for the water conductor system wete studied and a penstock is proposed to

conduct water up to the powerhouse.

Cross section cf the stream at welr site, ang powerhouse sites are laken. A suivey of the
pensiock route is aisc conducted. The powerhouse site is easily approacheble with pedestiian

frack of 50m from tarred road.

Preliminary property survey conducted revealed that there is no necessity of eviction and
also no resettiement requirement due to the project. The project area is partly in private land and

vestead riverine forests.




CHAPTER = IV
HYDROLOGY

Mullaringadu is located in Vannapuram Panchayat in {dukki District. This
place is about 33 km distant from the Thodupuzha and approachable by good
tarred road. Mullaringadu stream is a tributary of Muvattupuzha river. The stream

is formea by two other streams cailed Edathanalthodu and Balanaduthodu.

Edathanalkuthu Mini Hydro electric Scheme envisages the uiilisation of
water from Kotamangalam thodu stream, the primary tributary of Muvattupuzha
River originating from Mannankavu Mala at an altitude of 842 m. The
Edathanalkuthu stream flows in the north-west direction before joining to
Balanthodu and thereafter flow westwards. A temporary river gauging was
established -in the in the stream after its confluence with Balanthodu. The rain
gauge readings available are, rain gauge station maintained by Malankara
Plantation at Thodupuzha. The monthly rainfall readings of rain gauge station at
Malankara Plantations, Thodupuzha from 1985 to 2003 were collected & attached
i Table-1.

The Hydrology of the project has been arrived after considering the
hydrology of Malankara Mini hydro project which is at Thodupuzha sanctioned by
Kerala Government recently for implementation by private owner for captive use,
for detailed study in correlation with data availed from Lower Periyar Hyde! project
of KSEB. A rainfall run-off correlation was arrived based on the rainfall data at
Malankara and that at Lower Periyar and thereafter the regression eguations were
compared with the gauge data at Mullaringkadu downstream of Edathanalkuthu.
Based on these comparisons the gauge data coliected were roughly matching with
that of the 50% dependable year. Hence the gauge data at site of year 2000 was
used for the power potential studies.

Project site is located very near to Mullaringkau by about 4 km. The site is
characterised with its high head and reasonably good summer discharge of

aporoximately 0.18ms.




The discharge in the stream has been computed proportional to the
catchment areas based on the inflow readings as explained above is tabulated in

Table-Il. On computation.from the monthly discharge it can be seen that

The average discharge of six months (monsoon period) is
1. For 10 years (1897 to 2008) = 0.85 m¥s
2. 50% dependable year (2000) = 0.81 m¥s

Considering the lean period discharge and the a factor for evaporation
losses and other utilisations, the power potential study has been conducted for
50% dependable year and the installed capacily is fixed as 500kW. Considering
10% overloading of turbine & generator the required discharge will be 0.178m*/s.

Maximum flood estimation

Flood estimation is done using Ryve's formula, Qua = C(A)**.

This project site is at about 80km from the seacoast. Hence the coefiicient is taken
as 8.45. Therefore Qmax = 8.45 x (7.25)° = 31.65 m%s. This gischarge is

considered for the design of overflow portion of the weir.

Water utilisation

On cbserving the present condition of the river it is seen that water is available in
good quantity during monsoon period and very small quantity during summer
months. The average discharge during summer month is 0.18m%s. The water after
power generation is let into the same stream. No hindrance will be brought down

on the inhabitants after commissioning of the scheme.

Water quality and sedimentation

Since the project is designed as a run of the river scheme no problem due o
siltation will be expected. However silt exclusion arrangements have been made in
ihe dam body near the intake portion. Water is of good quality and peopie are

using this water for drinking purposes directly.

<>



Climatological parameters

The climate is generally moderate, with normal temperature of 28°C. The average
annual rainfall is 4163 mm. Good Rainfall is available from May to November. This
scheme is a run of the river scheme.and power generation is intendec during

monsoon season only.
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CHAPTER-V
GEOLOGY

The project area belongs to the typical formation of Western Ghats. The rock type in
these ranges belongs to metamorphic nature, with more presence of Granitic Gneiss &
Charnokite.

The dominant rock type at the weir site is gneiss. Exposed rock is seen at weir site and
also and also along the portion of Penstock. The bed of the waterfall is solid rock with small
potholes due to the effect of falling water. Hence no geological exploration by core boring is
carried out at weir site. The powerhouse is proposed on the right bank of the stream. Here the
stream flows through a moderately level bed. Hence the riverbank is formed by the
accumulation of river cobbies and pebbles carried through the water in flood. In powerhouse
area also rock is expected at a reasonable depth.

General geology is suitable for weir site, Fore-bay, powerhouse site and waler
conductor system. Borehole details have to be obtained before the construction of fore-bay,

and Power house.



CHAPTER - Vi
NEED & NECESSITY OF THE PROJECT

Idukki District in general and the project area in particular is one of the most exquisiie
ecological and natural resource regions in Kerala. It is one of the natural resource regions
where hydrological, forest and agricultural resource systems symbiotically co-exist, providing an
optimum and adequate opportunity for initiating comprehensive sustainable development
initiatives. As far as the agricuitural potential and bio-diversity is concerned, the project area
presents a dynamic and encouraging scenario/picture. It is also encouraging to note that the
agricuitural and forest ecosystems of this area together provide an enduring support base for 2
variety of medicinal plant wealth. The agricultural cropping pattemn is especially compatible with
developing different value added micro/small industrial/ enterprise systems. However, the fuil
developmental benefit/potential couid not be realised due to the non-availability of electricity.
The existing electricity distribution network which is six km away, in an extremely unduiating
topographical background, could not be extended to this project settlement region because of
prohibitive infrastructural and investment cost.

Even though the project impact settlement system is a robust ecological region, in the
summer months water scarcity is a serious problem. It is paradoxical that when water as a
basic resource is physically available, it could not be made use of for agricultural operation
because of the peculiar topographical formations. If electricity is made available, the locally
available water resource could be systematically channelled towards agricultural and human
welfare/development objectives.

It is most disturbing that a major parnt of agricultural produce {especially vegetables anc
truits) and milk is destroyed due ta the lack of opportunities for electricity-based preservation
and value-aadition.

In the context of heaith, education and cultural development, especially the project
impact area suffers significantly as no electricity based support system could be develcped.
The main beneficiaries are tribal population (40%) who are below poverty line. Absence of
. electricity supported social, economic and infrastructure (like home and street lighting sysiems,
milk, vegetable and fruit preservation systems, value added processing using locally availabte
rubber, fruits and vegetables etc.) as such became a permanent bottleneck in the development

~of this region. The non-availability of electricity also became a barricade in people living in the
settlement region getting the cultural, educational, health and psychological benefits of modem
technology. If electricity is made available to this region it could lead to optimum sustainable
ytilisation of these resources through preservation and value added processing iniiiatives.
Such value added programmes and production of new plant based medicines wiit glso heip ic
improve the nutritional and health status of the people.

LN



The reconnaissance survey and personal discussion which the Engineers of EMC hagd
with the local people also reveal that the avaitability of electricity will significantly help
develop/initiate micro/small enterprises like rice mill, flour mill, oil mill etc. including facility for
semen preservation and artificial insemination for veterinary development. Further, the
availability of electricity could help/develop eco-tourism in this area, resulting in an overall and
comprehensive socio-economic, cultural and educational development of population especialty
the poverty stricken tribal who are facing seasonal unemployment and perpetual under -
employment.

EMC-UNIDO-RC team has also identified that the absence of electricity to a greaier
extent prevented the process of providing the people residing in this settlement with adequate
health and educational facilities. The team further found that the non-availability of electricity
became a limiting factor in deriving the full advantage of health and educational facilities to the
peopie of the settlement region. Also the absence of electricity became a stumbling block in
providing the benefits of information and entertainment to the people of the project impact-area,
which ultimately tumed out as a permanent bottleneck in the process of cultural and
educational advancement of the people.

Therefore, the reconnaissance survey and social contact programme (socio-economic
and ecological/environmental} organised by the EMC,UNIDO-RC categorically identify that the
development of the two mini-hydel systems (Balanthodu and Edathanalkuthu) will result in
comprehensive sustainable development of the project region.

This report is the result of a sparkling example of such an effort from UNIDO. The
Edathanalkuthu Mini Hydro Scheme is located In Vannapuram Panchayath, Thodupuzha Block,
in laukki District. The two streams Balanthodu and Kotamangalam thodu join at Mullaringkau,
and thereafter flows on to form the Kotamangalam Ar which merges with Muvattupuzha River
as a tributary. The capacity of the scheme is 500KW with an energy generation of 2.733Mu.
Considering the importance of energy especially in this region the project have to be
implemented early.




CHAPTER - VI
CONSTRUCTION MATERIALS AND PROGRAMME

{a) Materiais

For the construction of this project, the materiais that are locally available as well as
materials to be transported from elsewhere in the State can be utilised.

Source and availability

Rubble is available at the project site. An aggregate processing plant is proposed to be
established near the Power House site. The coarse aggregates and fine aggregates can be
produced at the plant using the rubble quarried here. Even though river sand is available in
some part of the river, in the light of the environmental impact, as for as possible sand mining
¢an be avoided. Hence crushed sand is proposed for construction pumose.

The project area is accessible through road and there will be no difficuity to convey
Cement and Steel materials by Lorry. Tor-steel for reinforcement of concrete and steel plates for
the fabrication of control gates, sluice gates, trash-racks and Penstock pipe and structural stee!
section for switchyard, etc can be brought from Kothamangalam or Kochi by lorry.

Turbines and generating equipments if to be imported, these can be shipped tc Cochin
Port. From there, these items can be brought to site by lorry.

(b) Programme of Construction

Edathanalkuthu Mini Scheme is proposed to be constructed under the guidance of
UNIDO-RC and the work can be executed on contract basis. The proposed execution will be
either a tumkey contract or separate contract for civil woik, penstock fabrication & Erection
work, Fabrication of Gates and its erection, Purchase and erection of Hydro mechanical
Equipment etc. The quality control and the supervision for the entire work will be under the
guidance of UNIDO-RC. _

A Bar chart showing the starting and completion of various activities connected with the
implementation of this project is attached with this project report.

The main activities involved are
‘. Project Sanction including Finance
2. Marking Project Profile and fixing boundaries



3. Detailed design of the component Structures

4. Land acquisition

5. Preparation of tender documents

6. Tendering and award of Contract

7. Preliminary works, Access roads and infrastructure facilities.
8. Procurement of construction materials

. Excavation of weir and intake.

w0

10. Excavation of Penstock and anchor block.

11. Excavation of Power House, Tail Race and Switch Yard etc.
12. Concreting of weir

13. 1* Stage Concreting and roofing of Power House

14. Concreting of Anchor block and Erection of Penstock

15. Concreting of Tail Race & Switch yard

18. Supply and erection of T & G equipments, substation equipments etc
17. Erection of Machinery 1% stage

18. PH second stage concreting

19. Supply and erection of Gates and valves.

20. Fabrication and erection of Penstock

21. Final Erection of Machines

22. Construction of 11 KV transmission line.

23.Tes'ting, Balancing & Commissicning

It is targeted to complete the construction activities, erection of T & G equipments and
caenduct trial running of the generators within 18 months from the date of awarding contract.

Multi-face activities are proposed. All the civil construction works will be carried out
simultaneously to achieve the target. The entire aclivities of the project implemeniation will

have to be monitored by an expert team of engineers.



CHAPTER - VI
ENVIRONMENT AND ECOLOGICAL ASPECTS

Edathanalkuthu M H P is formulated as a run off the river scheme. As such no pondage
(reservoir) is envisaged in this scheme. The minor storage proposed is to accommodate the
power intake for taking water safely to the Channel.

The detailed engineering investigation of the project were carried out such that no
submergence, no diversion, no disturbance for the public, will occur. Therefore no impact on
environment and ecological aspects is expected due to this project. Also, no resettlement and
rehabilitation is required for this project.

Total project area is in private land. The construction of the project will be in such a way,
that the disturbance of fbrest due to this project is totally eliminated by selecting the position of
the power station. This Project report is s¢ formuiated taking into account of all the aspects to
avoid the impact on environment due to this project. The water after power generation is let inio

the same stream.
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CHAPTER - IX
COST OF THE PROJECT

Abstract of Costs

Civit Works

A. Preliminary (L.and, Building efc.)
B. Civil Works — Diversion structures, Water conductor
System, Forebay, Powerhouse and Tail Race efc.

Electrical Works

i. Power plant equipments, accessories switchyard equipment
ii. Transmission lines

Establishment charges including Project Management, Audit
and Accounts, Running cost of vehicles, Welfare to workers,
Inspection of UNIDO and other Experts and Officials,
Maintenance of roads during the d'onstruction period, Camp
equipments, forest and other clearances efc.

Contingencies, consultancy, quality control, etc.

Total

Year wise planning

The project is proposed o be implemented within a span of 2
years.

Expenditure for ist year

Expenditure for 2™ year

Total

ifn Bs. Lakhs

8.6C

101.40

145.00
5.00

7.00

12.06
280.00

Rs. 155.00 lakhs
Rs. 125.00 lakhs
Rs. 280.00 lakhs



CHAPTER - X |
BENEFITS AND FINANCIAL ASPECTS

Edathanalkuthu Mini hydel Project proposed to be implemented under the guidance of
UNIDO for the generation of energy to meet the power requirements of the local people in and
around Mullaringkadu & Pattayakudi area.

Direct benefit of this project is the availability of 2.733 MU of hydropower after deducting
auxiliary consumption.
For the analysis of the financial viability of this project the folfowing calculations are
made.
. Deprecation of the component structures of project and average depreciation
constant _
2. Interest to be accrued on the capital 'during the period of construction. This amount
is to be capitalised at the end of project construction.
3. Annual recurring expenses include (a) Interest 10% (b) Depreciation 2.3% (c) O&M
charges 1.0% etc.
4. Dividend on Equity is 10%
5. Equity/ Loan ratio  25:75

The cost of generation of energy is found to be Rs 1.42/kWh. A financial analysis
statement showing the capital expenditure, phasing of expenditure, recurring expenditure, cost
of generation efc prepared and attached.
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FINANCIAL ANALYSIS STATEMENT
Name of Project: - Edathanalkuthu MHP
INSTALLED CAPACITY - 0.50 MW

Total Cost of project = Rs. 280.00 Lakhs §
Period of implementation of project: 2 years §
Source of financing of project: 25% Equity, 75% loan N
Eguity = 70 Lakhs Loan =210 Lakhs \\‘\\R:‘:
Phasing of . | 25% Equity 75% loan ‘ Total \\\\\5\Q
R

expenditure \\\‘§
1% Year Rs. 70 Lakhs | Rs. 85 Lakhs | Rs, 944 Lakhs .
20 Year ~ Rs.OLakhs | Rs. 125 Lakhs Rs. 100 Lakhs _

Interest on loan = 10%
Interest During Construction
1st Year=  85x(10%)/2 = 4.25 Lakhs
2nd Year =  125x(10%)/2+85x10% = 7.38 Lakhs
Total = 11.63- say, Rs. 11.65 Lakhs

Interest during construction is capitalized. Hence total Joan = Rs 221.65 Lakhs %\
Total cost of project on completion will be 70 + 221. 65 Rs. 291.65 Lakhs N

.
e

ie., Cost per MW = Rs. 583.3 Lakhs L
L
Annual recurring expenses “Qf
{a) Interest on loan @ 10% p.a = Rs. 22.17 Lakhs \ N
(b) Operation and maintenance expenses @ 1% of Project cost = Rs. 2.8 Lakhs :
(¢; Depreciation @ 2.3% of project cost = Rs. 6.44 Lakhs %\
(d) Dividend on Equity at 10% = Rs. 7 Lakhs N
(e) Total expenses = Rs. 38.41 Lakhs
Total power generated from the project =2.733 Mu N
Deducting ‘3:1%
i. Power for auxiliary use @ 1% of generation = 0.02733 say, 0.03 Mu ‘§
it. Transmission and wheeling N
Net power available = 2.703 Mu
Cost of generation of power per unit = 38.41/{2.703x10] = Rs. 1.42 i‘\\\:
The repayment and interest are to be made at a flat rate of [22.17 + 11.09] = Rs. 33.26 Lakhs (every year f
for complete repayment of loan + interest by 11 years) -

Fiit

Presently incentives & Subsidies are available from MNES. But this has not been
considered in the financial analysis, owing to the reason that this amount is a variable subject
to availability of fund. '
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CHAPTER - X
WATER AVAILABILITY & POWER POTENTIAL STUDIES

Edathanalkuthu MHP scheme envisages utilisation of water in the stream z
tributary of Kotamangalam river in Muvattupuzha basin for power generation of
500kW. The scheme is designed as a run of the river scheme with no storage

Drovisions.

Average rainfall

The monthly rainfall readings of rain gauge station at Malankara Planiations,
Thodupuzha from 1985 to 2003 were collected for the hydrological studies. The
average annual rainfall in the rain gauge station is 4163 mm. A rai.n'fai! Tun-oft
correlation was arrived based on the rainfall data at Malankara and that at Lower
Periyar and thereafter the regression equations were compared with the actual gauge
data at Multaringkadu downstream of Edathanatkuthu. Based on these comparisons
the gauge data collected were roughly matching with that of the $0% dependable
year. Hence the gauge data at site of year 2000 (50% dependable year) was used for
the power potential studies.

The catchment area of the stream at the weir location is about 7.25 km?,

Rainfall Details in mm at Malankara Plantations Rain Gauge station 1995-2003

Year Annual Rainfall
1995 4015.2
1996 4395
1987 4325,1
1988 4872.3
1989 4362.5
2000 3427.5
2001 4032.5
2002 3514.6
2003 3585.4
Average 47163

25



The net head available for power generation is worked out as below.

1. Fuli reservoir level

2. Bed leval of stream at welr site

3. MDDL

4. Level of ¢/l of runner

5. Max Head available

6. Net design head allowing a head loss of 8 m

For a Power requirement of 1000 kW
Power, P = 8.Q.H

i000= 8xQxH

H =377m

Then power draft, Q = 1000/8*107 = 0.324 m¥s
Power draft for various capacities of turbines from 100kW to 550 kW are as

follows
100 KW 0.032 m%s
200 kW 0.065 m*/s
300 kW 0.097 m*/s
400 kW 0.130 m%s
500 KW 0.162 m%s
550 kKW 0.178 m*/s

+482.50
+478.50
+481.50
+86.50
386 m
377 m

The power generation possible with turbines of capacity from 100kW to 55C kKW

{(10% overload of 500 kW) are worked out and attached. For optimum power utifity, it

is proposed to have two generators of 250 kW each. The power potential study has

been conducted and attached. The Annual energy generation will be 2.733 Mu.

N
n




Power potentigl calculation for Edathanalkuthu MHP project

for 50% dependable vear — 2000

@@mpuﬁ@d Maximum
Diseharge at Power {i
Dot | cagthanaliouth Generalabiy | with iy | Wuiday
(e owaer (kW)
1-Jan-00 0.02 27.22 0.00 0.000
2-Jan-00 0.02 27.22 0.00 0.000
3-Jan-00 0.02 27.22 0.00 0.000
4-Jan-00 0.02 27.93 0.00 0.000
5-Jan-00 0.03 31.16 0.00 0.000
6-Jan-00 0.02 27.93 0.00 0.000
7-Jan-00 0.02 27.93 0.00 0.000
8-Jan-00 0.03 29.19 0.00 0.0C0
8-Jan-00 0.03 29.46 0.00 0.000
10-Jan-00 0.03 29.45 0.00 0.000
11-Jan-00 0.03 29.48 0.00 0.000
i12-Jan-00 0.03 29.48 0.00 0.000
13-Jan-00 0.03 29.46 0.00 0.000
14-Jan-00 0.03 30.29 0.00 0.000
15-Jan-00 0.03 30.29 0.00 0.000
i8-4an-00 0.03 30.29 0.00 0.000
17-Jan-00 0.03 32.03 0.00 0.000
18-Jan-00 0.03 32.03 0.00 0.000
19-Jan-00 0.03 32.03 0.00 0.000
20-Jan-00 0.03 33.01 0.00 0.000
2%-Jan-00 0.03 33.01 0.00 0.000
22-Jan-00 0.03 33.01 0.00 - 0.000
23-Jan-00 0.03 34.06 0.00 0.000
24-Jan-00 0.03 35.17 0.00 0.000
25-Jan-00 0.03 35.17 0.00 0.000
26-Jan-00 0.03 35.17 0.00 0.000
27-Jan-00 0.03 35.35 0.00 0.000
28-Jan-00 0.03 37.54 0.00 0.000
29-Jan-00 0.04 41.93 0.00 0.000
30-Jan-00 0.04 41.93 0.00 0.000
31-Jan-00 Q.04 41,93 0.00 Q.000
1-Feb-00 0.29 332.89 332.89 0.008
2-Feb-00 0.29 332.89 332.89 0.008
3-Feb-00 0.29 332.89 332.89 0.0C8
4-Feb-00 0.29 332 8% 332.89 0.008
5-Fen-00 0.29 332.89 332.89 0.008
8-Feb-00 0.29 332.89 332.8% 0.008
7-Feb-00 0.29 332.89 332.88 0.008
8-Feb-00 0.18 205.41 205.41 0.005
9-Feb-00 0.18 205 41 205.41 0.005
10-Feb-00 0.18 205.41 205 .41 0.005
11-Feb-00 0.18 205.41 205.41 0.005
$2-Feb-00 0.18 205 .41 205.41 0.005
13-Feb-00 018 21178 211.78 0.005
14-Feb-00 0.18 205.41 205.41 0.005
15-Feb-00 0.16 175.66 175.66 0.004

Caichment Area = 7.25%0°
Head = 377 m




@@mpuﬁ@d Maxirnum
Discharge at i Power (kW e Caichment Area = 7 .25’
Date Edathanalluthu (%@nemiﬁbﬂ@ with 23&]22 Mufday Helﬁad?iqg%'qm
(m/s) awear (kW)

16-Feb-00 0.16 175.66 175.66 0.004
17-Feb-00 0.16 175.66 175.66 0.004
18-Feb-00 0.16 175.66 175.66 0.004
19-Feb-00 0.16 175.66 175.68 0.004
20-Feb-00 0.16 175.66 175.66 0.004
21-Feb-00 0.16 175.68 175.66 0.004
22-Feb-00 0.16 175.66 176.66 |  0.004
23-Feb-00 0.16 175.66 175.66 0.004
24-Feb-00 0.16 175.68 175.66 0.004
25-Feb-00 0.16 _175.66 175.66 0.004
26-Feb-00 0.06 65.93 0.00 0.000
27-Feb-00 0.06 65.93 0.00 0.000
28-Feb-00 0.06 65.93 0.00 0.000
29-Feb-00 0.00 1.01 0.00 0.000
1-Mar-00 0.098 103.37 103.37 0.002
2-Mar-00 0.09 103.37 103.37 0.002
3-Mar-00 0.09 103.37 103.37 0.002
4-Mar-00 0.09 103.37 103.37 0.002
5-Mar-00 0.02 17.07 0.00 0.000
6-Mar-00 0.00 1.06 0.00 0.000
7-Mar-00 0.05 55.58 0.00 0.000
8-Mar-00 0.00 1.12 0.00 0.000
9-Mar-00 0.28 292.48 292.48 0.007

10-Mar-00 0.09 103.37 103.37 0.002 -
11-Mar-00 0.06 62.38 0.00 0.000
- 12-Mar-00 0.00 1.19 0.00 0.000
13-Mar-00 0.00 |- 1.19 000  0.000
14-Mar-00 0.00 1.19 0.00 0.000
15-Mar-00 0.00 1.12 0.00 0.000
16-Mar-00 0.01 7.09 0.00 0.000
17-Mar-00 0.01 7.09 0.00 0.000
18-Mar-00 0.03 35.39 0.00 0.000
19-Mar-00 0.03 35.39 0.00 0.000
20-Mar-00 0.03 35.39 0.00 0.000
21-Mar-00 -0.03 28.34 0.00 0.000
22-Mar-00 0.03 29.85 0.00 0.000
23-Mar-00 0.03 31.53 0.00 0.000
24-Mar-00 0.03 35.39 0.00 0.000
25-Mar-00 0.08 85.73 0.00 0.000
26-Mar-00 0.08 85.73 0.00 0.000
27-Mar-00 0.10 117.60 117601 = 0.003
28-Mar-00 0.10 117.60 117.60 0.003
29-Mar-00 0.10 117.60 117.60 €.003
30-Mar-00 0.01 14.85 0.00 0.0c0
31-Mar-00 0.62 705.48 550.00 0.013
1-Apr-00 0.60 675.73 550.00 0.013
~ 2-Apr-00 0.60 675.73 550.00 0.013
3-Apr-00 0.43 486.63 486.63 0.012
4-Apr-00 0.49 550.37 550.00 0.013
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D?;ﬁgggiﬁ Maximum Power (kwj Catchment Area = 7.25km’
Date | Edathanalkuthy | Generstable |\ opi0g | MWdaY | i grm
ms) ower (kW)
5-Apr-00 0.57 643.86 550,00 0.013
6-Apr-00 0.57 643.86 550.00 0.013
7-Apr-00 0.43 486.63 486.63 0.012
8-Apr-00 0.46 518.50 518.50 0.012
9-Apr-00 0.51 58012 550.00 0.013
10-Apr-00 0.46 518.50 518.50 0.012
11-Apr-00 0.51 580.12 550.00 0.013
12-Apr-00 0.54 611.69 550.00 0.013
13-Apr-00 0.57 643.86 550.00 0.013
14-Apr-00 0.57 643.86 550.00 0.013
15-Apr-00 0.51 580.12 550.00 0.013
16-Apr-00 0.49 550,37 550.00 0.013
17-Apr-00 0.51 580.12 550.00 0.013
18-Apr-00 0.54 611.99 550.00 0.013
19-Apr-00 0.54 611.99 550.00 0.013
20-Apr-00 0.54 611.99 550.00 _0.013
21-Apr-00 ‘ .35 391.01 391.01 0.009
22-Apr-00 0.45 518.50 518.50 0.012
23-Apr-00 0.51 580.12 1 . 550.00 0.013
24-Apr-00 0.57 643.86 550.00 0.013
25-Apr-00 0.57 543.86 550.00 0.013
26-Apr-00 037 422 .89 422.89 0.010
27-Apt-00 0.16 176.97 176.97 0.004
28-Apr-00 0.07 76.55 0.00 0.000
29-Apr-00 0.33 371.89 371.89 0.009
30-Apr-00 0.15 172.85 172.86 0.004
1-May-00 0.32 357.95 357.95 0.008
2-May-00 0.05 53.69 0.00 0.000
3-May-00 : 0.05 53.69 0.00 0.000
4-May-00 0.08 88.82 0.00 0.000
5-May-00 0.17 191.70 191.70 0.005
6-May-00 0.07 76.75 0.00 0.000
7-May-00 0.11 127.96 127.96 0.003
8-May-00 0.18 207.65 207.65 0.005
9-May-00 0.20 223.57 223.57 0.005
10-May-00 0.25 28519 285.19 0.007
1§-May-00 0.28 317.06 317.06 0.008
12-May-00 0.28 317.06 317.06 0.008
13-May-00 0.28 317.06 . 317.06 0.008
14-May-00 0.28 317.06 317.06 0.008
15-May-00 0.31 348.93 348.93 0.008
16-May-00 0.34 380.80 380.80 0.008
17-May-00 0.36 410.55 410,55 0.010
18-May-00 0.36 410.55 410.55 0.010
1§-May-00 0.38 444 55 444 55 0.011
20-May-00 0.25 285.19 285.19 0.007
21-May-00 0.31 348.93 348.93 0.008
22-May-00 0.36 410.55 410.55 0.010
23-May-00 0.34 380.80 380.80 0.008

NS
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D?s?éﬁg;ﬂ;zd;ﬁ Maztimum Power (kﬁ) Catchment Afea = 7.25km"
Dae Edathanallwuthu genemﬂable with 2125 Mulday Head =377 m . .
(ma /s) ower (kW)
24-May-00 0.36 410.55 410.55 0.010
25-May-00 0.39 444 55 444 55 0.017
26-May-00 0.42 474,29 474.29 0011
27-May-00 0.42 474.29 474,29 0.011
28-May-00 042 474.29 47429 0.011 .
28-May-00 0.45 506.16 506.16 0.012
30-May-00 0.45 506.16 506.16 0.012
31-May-00 2.24 2531.04 550.00 0.013
1-Jun-00 2.52 2845 .51 550.00 0.013
2-Jun-00 2.71 3066.48 550.00 0.013
3-Jun-00 2.77 3130.22 550.00 0.013
4-Jun-00 1.77 2005.79 550.00 - 0.013
5-Jun-00 0.40 452 46 452 46 0.011
6-Jun-00 5.29 5883.94 550.00 0.013
7-Jun-00 3.20 3614.92 550.00 0.013
B-Jun-00 5.62 6357.62 550.00 0.013
9-Jun-00 6.05 6845.62 550.00 0.013
10-Jun-00 1.43 1618.31 550.00 0.013
11-Jun-00 329 - 371562 550.00 0.013
12-Jun-00 3.46 3816.38 550.00 0.013
13-Jun-00 3.46 3916.39 550.00 0.013
14-Jun-00 3.46 3916.39 550.00 0.013
15-Jun-00 3.46 3916.39 550.00 0.013 |
16-Jun-00 3.46 3916.39 550.00 0.013
17-Jun-00 2.21 2502.98 550,00 0.013
18-Jun-00 1.22 1375.76 550.00 0.013
18-Jun-00 1.17 1319.36 550.00 0.013
20-Jun-00 ] 2.00 2259.31 '550.00 0.013
21-Jun-00 1.67 1886.36 550.00 0.013
22-Jun-00 1.56 1767.23 550.00 0.013
23-Jun-00 0.92 104055 550.00 0.013
24-Jun-00 3.46 3916.39 550.00 0.013 ]
25-Jun-00 - 2.32 2619.16 550.00 0.013
26-Jun-00 3.46 3916.39 550.00 0.013
27-Jun-00 3.46 3916.39 550.00 0.013
28-Jun-00 3.46 3916.39 550.00 0.013
29-Jun-00 3.46 3616.39 550,00 0.013
30-Jun-00 2.77 3127.66 550.00 0.013
1-Jut-00 277 3127.66 550.00 0.013
2-Jut-00 277 3127.66 ' 560.00 0.013
3-Jul-00 277 3127.66 550.00 0.013
4-Jul-00 277 3127.66 5560.00 0.013
5-Jul-00 0.46 515.18 51518 0.012
6-Jul-00 0.78 877.02 550.00 0.013
7-Jul-00 0.72 813.83 550.00 0.013
8-Jul-00 0.76 859.64 550.00 0.013
g-Jul-00 0.82 1036.52 550.00 0.013
10-Jul-00 0.55 621,92 550.00 0.013
11-Jul-00 .45 508.04 506.04 0.012

(b ]



Compuled

Mastimmasm

Discharge at Powar (i
Date Ea]a?ham%mﬁhu ?;en@m&abie with zéﬂ gg Mulday
(mls) ower (M)
12-Jul-00 1.19 1341.76 550.00 0.013
13-Jul-00 0.97 1004.77 550.00 0.013
14-Jul-00 1.44 1634.15 550.00 0.013
15-Jul-00 1.82 2057 43 550.00 0.013
16-Jul-00 2.48 2807.78 550.00 0.013
17-Jul-00 2.77 3127.65 550.00 0.013
18-Jul-00 2.77 3127.66 550.00 0.013
19-Jul-00 2.77 3127.68 550.00 0.013
20-Jul-00 2.01 2275.59 550.00 0.013
21-Jul-00 1.67 1884.82 550.00 0.013
22-Jul-00 1.26 1424.82 550.00 0.013
23-Jul-00 i.14 1284.83 550.00 0.013
24-Jul-00 0.50 565.37 550.00 0.013
25-Jul-00 0.55 617.68 550.00 0.013
26-Jul-00 0.36 409.28 409.28 0.010
27-Jul-00 0.75 843.31 550.00 0.013
28-Jul-00 1.09 1230.98 550.00 0.013
28-Jul-00 i.44 1624.95 550.00 0.013
30-Jul-00 1.20 1360.86 550.00 0.013
31-Jul-00 0.04 48.35 0.00 0.000
i-Aug-00 0.07 78.87 0.00 0.000
2-Aug-00 011 124.79 124.79 0.003
3-Aug-00 0.12 131.62 131.62 0.003
4-Aug-00 0.09 102.18 102.18 0.002
5-Aug-00 0.11 122.32 122.32 0.003
6-Aug-00 0.08 95.76 Q.00 0.000
7-Aug-00 0.11 119.49 119.49 0.003
8-Aug-00 0.12 138.98 138.98 0.003
9-Aug-00 0.13 152.28 152.28 0.004
10-Aug-00 0.14 159.31 159,31 0.004
11-Aug-00 0.14 158.31 159.31 0.004
12-Aug-00 0.14 159.31 169.31 0.004
13-Aug-00 0.14 183.42 153.42 0.004
14-Aug-00 0.08 99.91 0.00 0.000
15-Aug-00 0.06 70.41 0.00 0.000
16-Aug-00 0.05 54.41 0.00 0.000
17-Aug-00 0.06 64.94 0.00 0.000
18-Aug-00 0.05 60.36 0.00 0.000
19-Aug-00 0.09 103.79 103.79 0.002
20-Aug-00 . 010 111.43 111.43 0.003
21-Aug-00 0.11 122.95 122,95 0.003
22-Aug-00 0.11 121.30 121.30 0.003
23-Aug-00 0.15 172.93 172.93 0.004
24-Aug-00 0.19 21847 218,47 0.005
25-Aug-00 0.26 295.38 295.38 0.007
26-Aug-00 0.19 216.29 216.29 0.005
27-Aug-00 0.20 22413 22413 0.005
28-Aug-00 0.34 380.50 380.50 0.009
29-Aug-00 707.61 550.00 G.013

0.83

Catchment Area = 7.25km’

Head =377 m



Computed

iy Maximum \
Discharge at Pewer (k atchme =7. 2
Date ‘ Edaﬂhanaﬁgkuthu genemtable with 2)§? 3‘2 Mu/day I(-!;eac:1| r=n B%Ar:]ea 725
(mls) ower (kW)
30-Aug-00 . 0.30 335.35 335.35 0.008
31-Aug-00 0.40 453.45 453.45 0.011
1-Sep-00 0.37 - 419.47 419.47 0.010
2-Sep-00 0.44 497 .14 497.14 0.012
3-Sep-00 0.47 531.22 B53.22 0.013
4-Sep-00 0.46 518.93 518.93 0.0i2
5-Sep-00 0.45 508.41 508.41 0.012
6-Sep-00 0.46 514.80 514.90 0.012
7-Sep-00 0.54 615.27 550.00 0.013
8-Sep-00 0.50 570.33 550.00 -0.013
9-Sep-00 0.50 557.18 550.00 0.013
10-Sep-00 0.43 48876 488.75 0.012
11-Sep-00 0.36 411.76 411.76 0.010
12-Sep-00 0.22 253.90 253.90 0.006
13-Sep-00 0.31 355.10 355.10 0.009
14-Sep-00 0.41 467.16 46716 0.011
15-Sep-00 : 0.39 439.62 439.62 0.011
16-Sep-00 0.36 411.76 411.76 0.010
17-Sep-00 0.32 361.47 361.47 0.009
18-Sep-00 0.20 1015.67 550.00 0.013
19-Sep-00 0.13 148.81 148.81 0.004
20-Sep-00 0.14 158.84 158.84 0.004
21-Sep-00 0.05 60.26 0.00 0.000
22-Sep-00 0.08 1086.75 106.75 0.003
23-Sep-00 0.15 167.88 167.98 0.004
24-Sep-00 0.16 185.22 185.22 0.004
25-8ep-00 0.18 208.43 208.43 0.005
26-Sep-00 024 273,93 27393 0.007
27-Sep-00 0.35 ) 385.55 395.55 0.009
28-Sep-00 0.35 402.70 402.70 0.010
29-Sep-00 0.42 475.96 475,96 0.011
30-Sep-00 1.10 1238.96 550.00 0.013
1-Oct-00 1.22 1378.26 550.00 0.013
2-0ct-00 1.35 1521.55 550.00 0.013
3-Oct-00 1.356 1524 .21 550.00 0.013
4-0ct-00 1.35 15624.21 550.00 0.013
5-0Oct-00 1.35 1524.21 550.00 0.013
8-Oct-00 1.35 1524.21 550.00 0.013
7-Cct-00 1.35 1524.21 550.00 0.013
8-Oct-00 1.35 1524.21 550.00 0.013
89-Oct-00 1.35 1524.21 550.00 0.013
10-Oct-00 0.42 474 81 474.81 0.011
11-Oct-00 1.35 1524.21 ) 550.00 0.013
12-Cct-00 1.31 1481.84 550.00 0.013
13-0ct-00 1.35 1524 .21 550.00 0.013
14-Cct-00 1.35 152421 550.00 0.013
[ 15.0ct-00 1.35 1524 21 550.00 0.013
18-Oct-00 1.35 1524 .21 550.0C 0013
| 17-0ct-00 0.58 655.25 550.00 0.013

4]
N




Computed

Maximurm

Discharge at Powar (I
Date | yohanaiuih SGenerataile | witn a:gﬂg? Why/day
(m'fs) awer (W)
18-Oct-00 1.28 1444 03 550.00 0.013
19-Oct-00 1.35 1524.21 550.00 0.013
20-Oct-00 1.35 1624.21 550.00 0.013
21-0Oct-00 1.35 1524.21 550.00 0.013
22-Oct-00 1.35 1524 21 550.00 0.013
23-0Oct-00 0.94 1066.97 550.00 0.013
24-Oct-00 .35 1524.21 550.00 0.013
25-Qct-00 1.35 1624 21 550.00 0.013
26-Oct-00 .35 1524.21 550.00 0.013
27-Oct-00 1.35 1524.21 550.00 0.013
28-Oct-00 1.35 152421 550.00 0.013
28-Cat-00 1.35 1524 .21 550.00 0.013
30-Oct-00 1.35 1524 21 550.00 0.013
31-Oct-00 0.78 886.02 550.00 0.013
1-Nov-00 0.84 945.75 £50.00 0.013
2-Nov-00 0.84 945.75 550.00 0.013
3-Nov-00 0.83 94355 * 550.00 0.013
4-Nov-00 0.84 945.75 550.00 0.013
5-Nov-00 0.68 772.48 550.00 0.013
6-Nov-00 0.76 855.82 550.00 0.013
7-Nov-00 0.82 923.67 550.00 0.013
8-Nov-00 0.82 923.67 550.00 0.013
g-Nov-00 0.84 945.75 550.00 0.013
$0-Nov-00 0.84 94575 550.00 0.013
11-Nov-00 0.84 84575 550.00 0.013
12-Nov-00 0.84 945.75 550.00 0.013
13-Nov-00 0.84 945.75 550.00 0.013
14-Nov-00 0.84 845.75 550.00 0.013
15-Nov-00 0.84 945.75 550.00 0.013
18-Nov-00 0.84 '945.75 550.00 0.013
17-Nov-00 0.84 84575 550.00 0.013
18-Nov-00 0.84 845.75 550.00 0.013
19-Nov-00 0.84 945.75 550.00 0.013
20-Nov-00 0.84 945.75 550.00 0.013
21-Nov-00 0.84 945.75 550.00 0.013
22-Nov-00 0.84 94575 550.00 0.013
23-Nov-00 0.84 945.75 550.00 0.013
24-Nov-00 0.84 945.75 550.00 0.013
25-Nov-00 0.84 94575 550.00 0.013
26-Nov-00 0.84 94575 550.00 0.013
27-Nov-00 0.84 945.75 550.00 0.013
28-Nov-00 0.84 945 75 550.00 0.013
28-Nov-00 0.84 945,75 550.00 0.013
30-Nov-00 -0.01 8.72 0.00 0.060
1-Dec-00 0.01 8.84 0.00 0.000
2-Dec-00 0.01 8.95 0.00 0.000
3-Dec-00 0.01 9.20 0.00 0.000
4-Dec-00 0.01 8.45 0.00 0.000
5-Dec-00 0.01 10.01 0.00 0.00C

Catchment Area = 7.25km?

Head =377 m



Qompuﬁ@d Maxdmum '
Discharge at Pawey
Date Eda&hama?kmhu genem&ama with 2}5‘%‘2 Mulday
(ms fe) ower (kW)
6-Dec-00 0.01 10.81 0.00 0.000
7-Dec-00 0.01 10.81 0.00 0.000
8-Dec-00 0.01 11.15 0.00 0.000
9-Dec-00 0.01 11.98 0.00 0.000
10-Dec-00 0.03 32.53 0.00 0.000
11-Dec-00 0.01 12.60 0.00 0.0C0
12-Dec-00 0.01 12.84 0.00 0.000
13-Dec-00 0.01 13.44 0.00 0.000
14-Dec-00 0.01 13.88 0.00 0.000
15-Dec-00 0.01 13.89 0.00 (.000
16-Dec-00 0.01 15.12 0.00 - 0.000
17-Dec-00 0.01 13.89 0.00 0.000
18-Dec-00 0.01 13.98 0.00 0.000
19-Dec-00 0.01 13.89 0.00 0.000
20-Dec-00 0.01 14.18 0.00 0.000
21-Dec-00 0.01 14.18 0.00 0.000
22-Dec-00 0.01 14.49 .00 0.000
23-Dec-00 0.01 14.81 0.00 0.000
24-Dec-00 0.01 14.81 0.00 0.000
25-Dec-00 0.01 15.46 0.00 0.000
26-Dec-00 0.01 15,83 0.00 0.000
27-Dec-00 0.01 16.83 0.00 0.000
28-Dec-00 0.01 16.21 0.00 0.000
29-Dec-00 0.01 16.61 0.00 0.000
30-Dec-00 0.01 16.61 0.00 0.000
31-Dec-00 0.11 128.01 128.01 0.003
Yearly power generation Mu 2.733

Catchment Area = 7.25km?
Head =377 m
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CHAPTER~XII
DESIGN CRITERIA OF MAJOR COMPONENTS OF SCHEME

General

The river-bed is at primary stage. The flow in the river is very heavy during rainy
seasons and as per hydrologic details available, there have been flash floods. During the
monsoon seasons, heavy flow is available for about 5 months. In monsoon seasons in order
fo cater the flood with high velocities an overflow type diversion weir is adoptea. The height ¢f
the weir is minimised in order to cater the intake provision to avoid cavitations, and to keep the
maximum water level below the maximum fiood level of the stream. The height of the weir at
the overtlow portion is thus kept as 3.0 m |

The diversion weir of Ogee type is proposed with overflow portion having a length of
15m. The maximum flood discharge is 31.65 m*/s. The lowest bed leve! of the stream at weir
site is 183.

The Edathanalkuthu mini hydel scheme is designed as a run of the river scheme with
the following main project components.

1. Gravity weir

The weir is constructed across the stream Kotamangalam thedu, at about 4km from
Mullaringkadu. Total length of the concrete weir is 30m and u/s side protecied on either banks
with DR masonry. This concrete weir will be having an ungated overflow section for a length of
15m and non-overflow sections of length 10m on left bank and 5m on right bank.

2. Water conduclor system
a) A Trash rack structure will be constructed on the left bank of weir at the intake
b) A gated river sluice of dia 0.50 m to flush out the silt, settling down near the intake
end. ‘
¢) An intake bell mouth located with center line elevation +480.76 m in the right bank
non-ovetflow portion of the weir.
d) 1 No. Penstock pipes of diameter 0.40 m and length 850m.



3. Power House

A surface powerhouse of size 7 m x 6 m to house two units of generating equipment of
250 kW capacity

4. Tailrace
A tailrace channel of length 15 m to discharge water back into stream (size 1m x 1m).

GRAVITY WEIR
The maximum height of weir at the overflow portion is 3.0 m.
According to Ryve’s formula, Maximum flood discharge, Qpa = C.A®®
Catchment Area, A = 7.25 sq.km.
In Ghat region for area between 24 km to 161km from coast, C= 8.45
Qmax= 8.45 x (7.25)*° = 31.65 m%fs, is adopted as the design flood discharge, Q.
Provide a of overflow section 15m length.
Taking Cq as 2.2, ky=0.1, L=15 m and
Q=Cyx Lx {H)* -
Hg=0.973 m.
A design head ot 0.8 m is adopted with ievel of non-overtlow portion 1.5m above the
overflow portion with free board of 0.6m. Top of Non over flow level 484.00
Effective length of spill way, Lc = L-2 (Ka X Hg)
L = 14.82m, with Hy= 0.9m
Q=Cqx Lo x (Hd)s'r2
Q = 59.90 m¥sec > 31.65 m¥sec, Hence okay.
Theretore Hy = 0.90 m,
.Hence a spillway length of 15 m and height of non-overflow portion above spiliway
crest of 1.5 m is adopted. The excavated bed level is taken as +479.00

Welr Profile
The upstream face of the weir is kept vertical.

Downstream Profile
x‘.ﬂb - 2 X Hd 0.8y x Y

Xo= K H' Y




Equation for the Ogee profils for upsiream face vertical 3 X =2x H,*¥ x ¥

Ho is taken as 1
Hd
D/s slope of the weir below the point of tangency is given a slope of 0.75 Hto 1 V.
Equating Yy = —_we get Co-ordinates of point of tangency = X = 1.362 and Y = 0,658
dx 075
Ca-ordinates of Ogee Profile:
X 0.138 0.545 0.817 1.080 1.226 1.362
¥ 0.014 0.178 0.377 0.641 0.797 0.968

Upstream Profile

Equation for upstream profile
_ 0724 (X+0.27H,)'®
- Hd Q.85

Xmax = -0.27 Hg = -0.243 and corresponding Ymax= 0.113
g = discharge/unit width = C4 x1 X Hy ° taking Cqas 2.2,

Y + 0.126 Hy - 0.4315Hy “¥75(X+0.27H,)*

Discharge intensity, g = 2.11 m¥s/m

q=v Xd

Velocity over weir, v =,/2x9.81 (H-0.5xH,) =8.23m/s

¥,=0.256m, y,=1.75m

Froude No=5.19 > 4.5 Hence the flow is super critical Type -l stilling basin as per Indian
Standards is selected as the energy dissipater.

Length of stilling basin =5.18 m

Maximum downstream water level = 479.50 + 1.75m = + 481.25

River Sluice

A 0.50 m dia river siuice is provided at the right non-overflow portion of the diversion
weir to pass through the sili, settling down near the intake end. The sluice is controlied by a
manually operated gate arrangement of size 1m x im.

Stability Analysis for Overflow Section

Height of dam, H=3.00 m

Uplift pressure factor, ¢ = 0.30

Average shear strength of concrete, g = 70.00 t/m?
Specific weight of water, w =1.0 ¥m®

Specific weight of weir material, s = 2.400 m®




Specific weight of silt submerged, ysu = 0.480t/m*
Specific weight of silt saturated, ysx = 1.480 t/m®

Coefficient of friction between base and soil/rock,
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Trashrack coefficient = 0.25, (Coeff related to the partial clogging of the trashrack screen: no
automatic raker i.e. 75% clogged) _
Assumed velocity of flow through the trash rack, v = 0.75 m/s

Required area of trash rack == —!—(Hb]—g-- _1 =1.14m°
W\ b Jy, sina

Assumed wioth of trash rack = 1.8 m |

Required height of trash rack = 0.63m, provide a height of 1.80 m.

Therefore provided area of trash rack = 1.80 m? > 1.14, hence safe.

Actual velocity with provided area = 0.475m/s < 1.5m/s, hence safe against vorticity.

Box type trash rack arrangement with three panels of 0.6m length and 1 m depth are provided
with a frame made up of 50 mm angle iron, having vertical flat plate bars of 10 mm thickness.
The bars are welded to the outer frame made up of angle irons. The trash rack chamber is
open at the top except for the R.C.C slab connecting the supporting columns of the panels.
The supporting columns will have a cross section of 0.5m x 0.5m. The panels will be inserted
into the slot provided in the concrete columns. The semicircular arrangement will have a
radius of 1m. The tiow through velacity in the trash rack will be 0.475m/s. The floor level of the
trash rack cabin is at +480.00

The intake sill level of the penstock bell mouth is fixed at +480.25

Reservoir capacity and Penstock Bell mouth.

To provide sufficient water cover above the penstock bell mouth and to provide sufficient
capacity of water to sustain in situations of sudden closures/ stoppages of the turbines a
suitable reservoir should be maintained. | '

Discharge required for an installed capacity of 500 kW with 10 % overload = 0.178 m¥/s

A minimum of for statutory 3 minutes storage, i.e., 3 x 60 x 0.178 = 32.06 m® is to be above
the MDDL. The reservoir formed due to construction of weir pravides storage of approximately
125m°, which is more than sufficient for the minimum storage requirements.

The top of the bell mouth transition is to be at least 0.6H, below MDDL.
Bell mouth design details

The penstock intake will have a transition from rectangular to circular using a bell
mouth transition .The bell mouth is designed in such a way that the penstock takes off from
the forebay horizontally. A penstock of 0.5m dig is adopted.

&= ( - axis horizontal

As the axis is horizontal, height of opening, H, = hy +h; =a + 2 b, and D = $.40m




Praofile of ellipse (top & bottom), in case of transition from rectangular to circular section
is f—j+§—§=1 wherea=1.1D& b=029D
Length of transitiona=1.1 x04 =044 m
‘b’ =0.29%x0.4=0.12 m.
e=0.67+2x0.12=067m
Provide height of bell mouth opening as = 0.70m
Minimum water cover above bell mouth = 0.60MH, = 0.60 x 0.70 = 0.42m
Width of transition = 1.43D = 0.57 m say 0.60m
Size of intake opening — bell mouth =0.70m x 0.60 m
The crest of bell mouth opening will be kept at 0.75m above the lowest bed level.

Therefore depth of water below the MDDL up to bed level of the stream at the weir site

is 0.42+0.7(_)+0.75 = 1.87m. The centreline of belt mouth is at level +480.64 and MDDL is

fixed as +481.37. Full supply level is fixed as +482.50. The depth of water above the MDDL ai
full reservoir condition will therefore be 1.13m.

The provided weir height effectively creales a reservoir capacity of 125 m® above the
minimum draw down level, which is more than the required minimum storage capacity.

PENSTOCK PIPES

From the forebay the water is conveyed through penstock to the turbines. The lengih
of penstock is 850m. it will be bifurcated near the Powerhouse to supply for two turbines of
250 KW capacity each.

The penstock diameter from the forebay to the bifurcation points for feeder pipes is
0.40 m with a velocity of 1.42m/s for the 110% load at the rated design head of 377m for &
maximum output of 550 kW. -

The maximum drop from the centre line of the intake bell mouth at the forebay to the
machine centreline is 386 m. The penstock wall thickness arrived is 8mm after allowing for
corrosion and handling aflowances. There will be ten bends in total for the penstock line
inclusive of compound bends. A Stop log with electrically operated hoist is provided at the
entry of the penstock for the maintenance of the penstock and valves.

Standard expansion joints will be provided for the penstock line at suitable intervals.
Necessary anchor blocks are provided where there is a change in the direction of the
pipelines along its alignment with suitabie saddle supports in between.




Design of penstock pipe.

The rating of each of the two turbine generator set selected is 250 KW at the generator
terminals with & provision for 10% continuous overioad.

Maximum design discharge per turbine for 100% foad at a rated design head of 107 m, for
obtaining a generator terminal output of 125kW, that is for a turbine output of 131.25 kW =
0.136 m?s. The maximum discharge for each turbine for obtaining 10% over load is 0.15 m¥s.

Diameter of penstock:

A penstock dia of 0.40m is taken as design diameter.

Length of the penstock = 850 m

Velocity of flow through the penstock, v = VA

Where, Q = design draft of the penstock = 0.178 m%s.

A = area of the penstock =(T/,)d® = 0.126m?

The corresponding flow velocity is 1.42 m/s at maximum power draft, which is within
acceptable limits as far as the losses are concerned.

The walt thickness is selected as 8mm.

Feader Pipes

The main penstock will be bifurcated longitudinally to feed the two turbines. The diameter of
the two feeder pipes supplying to the 125kW machines is fixed as 0.30m to with velocity of
flow as 1.26 m/s.

Head loss in penstock
Dia of the penstock = 0.4 m, Length of the penstock = 850 m

Velocity of flow through the penstock, v = 1.42 m/s

2
Velocity head = ~— = 0.102
2g

2
(a) Loss of head at bell mouth entry in forebay h, = &, ;—g

ko= 0.16
~h, =0.16x0.102=0.02 m
{b) Loss of heaa due to friction, Ay = .f_lf_
2gd

1= 0.0125 (tor steel pipe with smooth surface)
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_ 0.0125x386x1.42%
T 2x9.81x0.4

(c) Loss of head due to bends (10nos in total}

=2.72m

2
Head loss due to, bends A= ;—QZ ks =0.102 x 0.858= 0.10m

(d) Loss of head due to gradual contraction at PH end.

2
hge=0.18 2%:0;18xo.102:0.02m

(e) Loss of head due to butterfly valve.

2

v
he=02 5-=02x0.102=0.02m

- Total head loss in penstock = 0.02+2.72+0.10+0.02+0.02 = 2.88m

Adding bifurcation losses and other losses in bifurcated pipe and valves, the total head loss is
taken as 9 m for design purpose.

Full supply level of forebay tank = +482.50

Centre line level of turbine = +480.64

Normal tail water level = +96.50

Gross Head= 482.50- 86.50 = 386.00

Net Head = 386-8 = 377.00 A design head of 377 m is adopted.

POWERHOUSE

For making the final design of Powerhouse, details from the manufacturer / supplier is
necessary. In the absence of foundation details etc., a tentative design is made which will be
modified on getting details from the supplier. Powerhouse will be located on the Left bank of
the river.

Gross head in meters = 386.00

Conduit head loss at rated flow meters = 8.00

Rated net head in meters = 377.00

Rated discharge = 0.178 m¥s

Total power plant capacity (Including 10% overoad) = 550 kW

Plant capacity factor = 0.624

Total Generator unit output = 500 kW |

Required turbine out put = 525 kW

Number of turbines = 2

Design Discharge, Q per turbine, with 10% overload capacity = 0.09 m¥/s



Sizing of Generator

No of poles provided = 4 poles or, 2 pairs of poles
Frequency = 50 Hz

Generator speed = 1500 rpm

Sizing & Design of Turbine

A Pelton turbine arrangement is selected for the project. At 1500 rpm the rotational
speed of generator the specific speed of turbine will be close to 15 rpm, for single jet
Pelton, which is in allowable range.

Hence, No of jet proposed =1

Assumed Sp. Speed = 15.00, so as to get a rotational speed of approximately 1500
- pm with one jet. Adopt rotationa! speed of turbine as 1500 rpm for synchronized
operation with generator. Then Gear ratio of speed increaser = 1.00, i.e the turbine will
be directly coupled to the generator.

Actual specific speed/ jet =14.97, > 12 & < 26 hence okay

As per IS for selection of turbine and dimensioning of Power house

Dia of circumference tangent ,PCD
Assume, d/D ratio = 0.0555

Qs =0.342

As per IS, Pitch Circle Dia, PCD = 0.56m

Distance between C/L of Penstock and C/L of Turbine = 2D =112m
Distance between. C/L of Turbine & top of servomotor = 3.7D =2.08m

Width. of Turbine Chamber =2.5D=1.40m
Distance between C/L ot M/cto TWL= 2D =1.12m
Tail water pool Depth= 2D =1.12m

Jet Dimensions

Velocity of Jet at nozzle, ven= 83.42 m/s
Diameter of each jet = 0.037m

Nozzle Diameter = 0.041 m

Bucket size in radial direction = 0.131 m
Therefore, runner inner circle Dia, D = 0.43
No of buckets = 20

Ldy



Relevant elevations

C/L of Runner=  +96.50

Tail water Level = +85.38

Tait water pool floor level = +94.25

Powerhouse dimensions.

Total length of powerhouse, excluding offices = 7.00 m.

Powerhouse width=6.00 m

The powerhouse building proper will be having a size of 7m x 6m x 8 m. The roof proposed is
with aluminium or G.|. sheets supported on steel trusses. The size and spacing of the R C
columns and machine foundation blocks of the powerhouse will be finalized based on turbine
manufacturer's drawings.

The 440 kV generation is stepped up at the switchyard to 11kV and will be taken to the
distribution centres at a distance of about 2 km from the powerhouse.

Drains will be provided inside the powerhouse and connected to tailrace channel. Dewatering
pumps are provided for draining water from the tailrace channel for repairs after closing draft

tube gates.
TAILRACE CHANNEL

The water coming out from the turbine after power generation will be let back in to the river
through the tailrace. The channel will be with fength of about 15 m with a size of 1m x 1m.
Protection with rock riprap is provided between the powerhouse and the stream. The design
takes care of the high flows during flood season so that it does not cause erosion downstream

of the tail race portion.
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CHAPTER - XIH
COST ESTIMATE CRITERIA

The estimate cost of this project is prepared following the guide lines for the
preparations of project estimates for hydro electric project” issued by the Céntrai Eleciricity
Authority. All the estimales under the detailed head “Civil works” are based on quantities
worked out from aetailed survey and preliminary design'of component struciure oi the preiscy,
The project is to be executed either on “turhkey execution basis” or separate coniract

arrangements. As such the rates are worked out as detailed below

1. Labour rates: The current labour rates followed in the department is “Schedule of rates
2004, '

2. Rates for materials: As stated in Chapter Vi construction materials, such as rubble,
coarse and fine aggregates are produced locally. Since sand mining in rivers is prohibited,
crushed sand is proposed for the work and is being produced in the crushing plant. Non-
levy cement only will be available for this work. Cost of cement at railhead at Kochi is
taken and the cost at site is arrived by road transportation. Similarly, the for stee!
structural steel, steel for Penstock pipes are to be procured from steel yard at Kochi and
transported to site by rail and road.

3. Rate for conveyance: For manual head load conveyance the rates are taken from ihe
present Schedule of rates. For lorry transport, the usual rate prevailing in this area is
considered Special transportation charges are worked out and provided in the estimate for
conveyance of Penstock pipes, trash-rack structures, vertical lift gates, hoists efc, as these
items are very heavy and require extra care for transportation.

4. Use rate for consfruction equipments: Mechanised woik is proposed for earthwork
excavation, rock blasting, concreting etc. The use rate for various construction
equipments are worked based on the present day value of machines and the ouinut
{capacity) of equipments as given by the manufactures of equipments.

5. Electro-Mechanical part: The estimate for electro-mechanical item, is worked out basec
on the budgetary offer received from reputed firms, manufacturing these item. For the
transportation the rates are worked out separately taking into account the difficulty of ihe
job.




6. Estimate for ransmission lines: The estimate for the transmission lines is worked out
based on the standard rate collected from the Chief Engineer, Transmission. K S E Board.

For all civil works the contractor’s profit @ 10% and overhead charges @ 10 % are
provided. Amenities to labour @ 30% is provided for labour part of the item, as stipuléted i

the guidelines.

4



CHAPTER - Xiv
COST ESTIMATE - CIVIL WORKS

L] Weir & Intake
i.1 Clearing the site 4000 m* | 170/100m* 0.088
1.2 | Temporary giversion arrangements LS 0.122
i.3 Common excavation for foundation of weir, 5
o 54 m* 150/m 0.081
Energy dissipating arrangements efc.
1.4 | Rock excavation for foundation of weir, 3 3
o 62 m 300/m 0.180
Energy dissipating arrangements etc.
1.5 | Foundation preparation 105m® | 520/10m* 0.055
16 |Cement concrete Cup-Miss for the
foundation of overflow, non overflow,| 70m® 3500/m® 2.450
intake, body of overflow portion etc.
1.7 | Cement concrete Coo-Maxo for overflow,
intake energy dissipating arrangements and
o gy_ p_ J _ J 39 m® 3600/m® 1.404
tfraining walls including piers & beams of
intake
1.8 Providing contraction joints with copper
, . i8m 2650/m 0.477
sealing strips
1.8 | Providing reinforcement rods for the
foundation of weir, spill way training walls, | 2 Tons 46000/T 0.820
oges portion, etc.
Fabricating and installing intake gates, and
$.10 ) ) _ _ 2 Nos LS - 3.50
river sluices efc including erection.
1.11 | Contingencies 0.043
Sub Total 8.3C8
2 Penstock
2.1 Common excavation for track cutting, ' s
2000 150/m 3.00
saddle supports, anchor blocks etc
2.2 | Rock excavation 250 300/m° 0.75
2.3 {Cement conciele C20-Mxo for saddle s N
240 m 3600/ m 8.64

supports and anchor blocks
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2.4 | Providing reinforcements for the concrete '
8T 45000/T 3.60
works
2.5 _
Fabrication and transportation of Penstock
pipes :
. . 73T 70000/T 51.10
Straight pipes
Expansion joint pipes 35T 80000/T 2.80
Bend pipe 45T 80000/T 3.60
2.8 | Erection of Penstock pipes including x-ray [ 78 Ton 6000 /T 4.68
testing etc ‘
2.7 | Painting the pipes 750 m* 600/10m* 0.70
2.8 | Contingencies 0.13
Sub Total 79.00
3. Power House
3.1 | Clearing of site & Site levelling 200 m* 170/100m* 0.003
3.2 | Common excavation for P.H Building and 5 3
. ) 95m 210/m 0.200
machine foundation
3.3 | Rock excavation for P.H. Building and » 5
. . 30m 380/m 0.114
machine foundation
3.4 | Cement concrete My Cyo for the foundation . ) .
: 8.5m 3300/m 0.281
of column
3.5 |Cement concrete My Cx for columns
gantry beam, slabs etc in Power House | 22m? 3300/m* 0.726
building
3.5 |Cement concrete My Ci for machine s s
) 12m 3300/m 0.396
foundation
3.6 | R. R masonry in CM 1:5 for the foundation a
e 38m’ 1750/m* 0.665
and basement of Power House building
3.7 | Brick masonry walls in CM 1:5 for the
- 26 m’ 2730/ m® 0.709
Power House building walls
3.8 | Supplying and fixing steel doors, windows
and ventilation with glazed shutters and Ls 0.600
other fittings
3.8 | Flooring with cement concrete Mis Cpo for | 45 m7 3%00/10m° 0.175

45




15 cm thick including plastering with
cement mortar two coats
3.10 | Steel structural for gantry girder, roof beam, ’
. o , 45T 65000/T 2.825
efc. with fabrication, conveyance & erection
3.11 | Providing reinforcements to concrete bend
. . " : 3.7 40000/T 1.480
tied and placed in position.
3.12 | Roofing the power house building with Gt
108 m? 433/m? . 0.458
sheets over steel trusses
3.13 | Finishing works like Plastering, Painting, etc L 2 60
s .
including rofling shutters and doors |
6.14 | Providing water supply and sanitary facility L 0.35
S .
in PH building
3.15 | Providing Electrification inside, the power L 0.35
s .
house and switch yard
3.16 | Contingencies Ls 0.148
Sub Total 12.190
4. Tailrace Channel
4.1 Clearing site Ls 0.01
42 | Earthwork excavation in ordinary soil, s s
) _ 45 m 210/m 0.095
mixed with boulders
4.3 | Rock excavation 5m’ 380/m° 0.019
4.4 | R.R Masonry in cement mortar 15m3 1750 0.263
4.5 | Concreting the bottom and sides of tail race 3
15m 3300/m” 0.495
channel
4.6 | Contingencies 0.028
Sub Total 0.210
Grand Total (Civil Works) 101.00

%]
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CHAPTER - XV
COST ESTIMATE - ELECTRICAL WORKS

Specifications

Turbine Horizontal Pelton

Number of units and rating 2 Nos. 250kW

Rated turbine out put 526 kW

Continuous overload capacity 10 %

Rated speed 1500 rpm

Generator Horizontal Synchronous

Rated output 250 kW x 2

Rated voitage 415V

Govemor Electronic

Valve

Butterfly valve (400 mm) -

Rem

Amount
(Rs Lakhs)

E & M Equipments and auxiliaries

Cost of Design, manufacture, tests at manufacturers works,
supply, delivery at site, erection and commissioning of hydro
turbine generating sets and auxiliaries as per the above
requirements and as per standard specification, including Civil
and structural works of switchyard including Eaﬂhment, fighting
arrester. Switchyard accessories, connection hardware,
communication and fire fighting equipments. Emergency
lighting, ventilation and air-conditioning of control room, cable
oucts, power cable Termination kits and all other accessories
as per specification etc. complete inciuding taxes, duties,
insurance and provision of escalation etc.

135.00

Sub Total

- 145.00

Transmission works

Constructing 11 kV line from the switchyard of power house
to distribution locations = 2 km @ Rs. 2.5 lakhs/km

5.00

Sub Total

5.00




CHAPTER - XVI

COST ESTIMATE -DEVELOPMENT AL WORKS

2 . Preliminary

ftem Amout
{Rs Lakns)
i Construction of approach roads 2.5 km @ Rs 2.5 Lakhs/km 8.25
ii. | Establishment charges including Project Management, Audit
andg Accounts, Running cost of vehicles, Welfare to workers,
inspection of UNIDO and other Experts and Officials, 7.00
Maintenance of roads during the construction period, Camp
equipments, forest and other clearances etc.
iv. | Contingencies, consuitancy, auality control, efc. i2.00
Total 20.25

b. Cost of land

The forest land required for the project may be taken on Ibng-term lease from Forest.

em Armount
(Bs Lakhs)
i Private land required - 0.60 Ha 3.350
Totai 3.350




CHAPTER - XV
ABSTRACT OF ESTIMATE
I. Civii Works — water diversion works, water conductor system, Power House

and tailrace channel

. Weir =2 Rs. 9,30000

ii. Penstock pipe > Rs. 79,00000

i. Powerhouse civilworks = Rs. 12,19000

iv.  Tailrace channel 2 Rs. 91000

Total Rs. 101,40,000
Total Rs.101.40 Lakhs

I Powerhouse T&G Equipments, Switchyard

i. Electromechanical Equipments = Rs. 75,00,000
Rs. 145.00 Lakhs

e Tmnsmissﬁonbf power

i. Transmission line works and LT distribution = Rs. 5.00 Lakhs
IV Developmental Works
i. Prelim: expenses, cost of land, approach roads & buildings = Rs. 28.60 Lakhs

GRAND TOTAL Rs. 280.00 Lakhs
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