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EXECUTIVE SUMMARY

Govt. of Himachal Pradesh have entrusted to Lucky Power Projects Co-operative Society
Ltd., New Shimla for the development of Power potential at Dhar-Chayma (Charroli} in
Dists, Shimla of Himachal Pradesh.

It is proposed to develop the small hydro scheme at Dhar-Chayma ( Charroli) DPR has
been prepared after in-depth study of hydrology, topography, geotechnical investigaiions
and detailed discussions with equipment suppliers.

Project details are summarized below :

Available gross head in 214.00 m

Rated discharge is 1.25cumecs

Net head corresponding to the above discharge is 20N m
Total installed capacity is 2. 10MW

Horizontal Axis Pelton Turbines having synchronous’ [Induction generators
directly coupled to the turbin.

Power shall be generated ar 3.3 kV, stepped-up to 22 KV and evacuated via the 22
KV outdoor pole mounted step up transformer and switchgear to match the
existing 22 KV grid of HPSEB,

Cost parameters are given below:

- Capital cost Rs. 1404.42 lacs
- Project cast fincluding Rs. 1512.62 lacs
escalation & interest on loan, Financial charges LADA)
- Cost per KW Rs. 72,030/~
- Sellable Unirs 10.26GWh
Implementarion Schedule
- Pre-construction activities = 6 months
- Construction period = 2dmonths



CHECK LIST

NAME OF THE PROJECT

Tranha Charroli
Small Hydro Electric
Project

LOCATION

i) State Himachal Pradesh
it} District Shimla

i} Village Charroli
CATEGORY OF THE PROJECT As per CEA

classification, it is a
=“mall Hydel Project.

PLANNING

Haz the overall
development of Lhe
Stream/canal been
prepared and slages of
development discussed
briefly,

Yes

Have Lthe allernative
proposals been studied and
their merits and demerils
Discussed.

Yes

Have the detailed
topographical surveys been
carried out for Lhe
following items and
drawings prepared as per
prescribed Scale.

i) Stream

Yes

ii) Head works surveys
(weir or diversion

Yes




structure)

iii) Plan sile & Camp sile Yes
iv) Water Conductor Yes
system
v) Power House, Yes
Switehyard, tallrace
vi) Penstock Yes
vil) Communication elc Yes
GEOLOGY
Have the pgeological surveys|: |Yes
for head work, power house
and tail-race etc. Been
carried out and report on
general Geology of Lhe area
and on geology of the sites
of principal structures
appended?
FOUNDATION INVESTICATION
Have the foundation Yes, Additional
investigations for the major investigations by
civil structures and of the drilling proposed at
schemes etc. been carried detailed design
out ? stape.

HYDROLOGICAL & HETEQEHLIDEIE&L INVESTIGATIONS

Have the hydrological and
meteorological Investigations
been carried oul, and
statuzs of date discussed in
report ?

Yes

i) Rainfall in the | :

catchment

Discussed in chapler
5

iil) Gauge and discharge
data of the stream

Discussed in chapler

i)

HYDROLOGY
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equipment

v) Communication facilities Yes

POWER BENEFITS

Have Lthe following points

been discussed?

i) Total energy production Yes
and installed capacily
of the grid system.

ii) How does Lhe scheme Fower generated
fit into overall shall be fed in the
development of power existing grid
of region? (1f
applicable).

1ii) Energy Generation from
the projecls firm power,
seasonal power and
lotal power

Estimated energy
generalion based on
TH% dependable
dizcharge 15

estimated at 1026
GWh.

iv) Proposals for |: | The Generator
transmission and/or Transformer shall
conneclion Lo Lhe be conneclted to the
existing system ete. existing 22 kV

(Wherever applicable)

syslem of HPSEB via
proposed 3 km. long
transmission line .

Cost of Project per KW
installed per kWh generated
as compared to the various
micro hydel projects and
various gervices in the
region Lo justiry the,
economic viablily of Lhe
scheme.

Cost of project per
KW is working oul
as Rs, 72030/,
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CONSTRUCTION PROGRAM

Are the major components|:

of work proposed to be
done departmentally or
through contractor ?

Through contractor

Have the vear / monlth wise
quantitiezs of the following
items been worked out for
various components of the

praject

i) Excavation - soft and Yes

hard strata.

ii) Earth - work in filling Yes
(wherever applicable)

iii) Stone for masonary Yes

iv) Coarse aggregate for|: |Yes
concrete

v) Steel of various sizes|: |Yes
and types of
Reinforcement

vi) Cement Yes

vii) Other materials, P.O.L Yes
Eleclricily

ESTIMATE

Iz the estimated prepared ?
Have the analysis of rates
for wvarious major items of
works for Lhe i jor
components of the project
been furnished, with the
basis of analysis and Lhe
price index at which the
estimate 1= based.

Yes the estimate
has been prepared
based upon the
analysed rales and
based on market
rates for material
and skilled / semi
skilled worker's
applicable wages in
the Project area




CAMPS AND BUILDINGS

Has the planning of Lhe
camps,/buildings been done?

Yes

SOIL CONSERVATIONS

Has the planning of the soil
conservation measures  1n
the project been discussed 7

Nole applicable




SALIENT FEATURES

i) Slale Himachal FPradesh
13 Distriel Shimla
iii) lacalion IY0 km from Shimla Lown
and localed on Haripurdhar
kupvi road
v) Geographical coordinales
of Projecl aren
i) longiludes E 77" 925" Lo Ey7°1000"
ii) Latitudes N31T03'45" Lo N31°047407
2.(a) | RIVER CATCHMENT
1) Calchment Churdhar Tarahn
i) Stream Tarahn
3. HYDROLOGY
i) Catechmenl area of 316 Sq.km
stream uplo power house
i) Catchmenl area of Lhe 14.71 Sq.km
diversion sile
iii} Rependable yicld Mol applicable
{(wherever applicable)
iv) Climale dale Moximiim  Minimouim
Atmospherie Temperalure | 35°%C arp
(“C)
4, MEDIUM HEAD ECHEME
fa) Diversion Struclure
i) Type of Struclure Trench Weir across Tarahn
slream
i) Lenglh 17.5% m




iii) Dezign Discharge L25 cumecs
i) Garlos I neos, al Inlake & 1 ne. al
Mumber of gales [Follom Cubicel
Type ol poles Verlical Lill Cales
Size of gales Intake 1.20m x LBSO m
{B) | intake
Langlh 2.00 m
Size L20m x 2.5m
Bed Level El  1819.656m
3 Faler-Conduclor Svalem
RCC Hox .Open Channel/Pipe
Type Box Lyvpe. Open channel/
circular
I.F.nEth A000m Lotal IFrL_ELh
Sine L20mxL40m /S 1.20m dia.
H Forebay cum de-gilting
chamber
Size of lorebay 4.6 m X5 m
Hed lLevel of lorebay EL 1808.33 m
Maximum forcbay FSL EL 1813.53 m
Overflow Slruclure (escape
channel}
Cresl of spillway cscape EL 1813.53 ' m
Lenglh ol =pill way G300 m
Maximum discharging .23 cumecs
Capacily
4. Penstocks
Kumber 1 no.
Diameter and Lhickness TOO mm dia. & mm Lo 10
mim Lhick
Lenglh 325 m
B POWER HOUSE
i) |Type Surface
ii} | Head {m):
Grogs 214.00 m
Design =00.00 m

i}

Sizge of power house

a) Lenglh (m)

2450 m




b)  Widlh (m)

18 m

) Height (m){Truss Level)

H m

il } Machine Cenler line El. 1608 00 m
lovel
iv) | Inzlalled capacily 200 MW
v) | Turhine
Type Horizonlal Fellon
Number 2 no
Capacily L.O% MW [each)
vi} | Type of Generalor Synchronous, Induclion
vii) | Power house crane / lifling HOT Crane, 20/5 T
Lackle capacily capacily
T TalLRACE
i) Shape Reclangular RCC ducl
emanaling from unit
i) Length from cenlre line of 60 m
urial
H, POWER
i) Installed capacity 210 MW
ii) | Seasonal (max.) power 231 MW
lii} | Total Annual energy
all% Dependable Year 13.038 GWh
0% Dependable Year 11.142 GWh
0% Dependable Year 0. 768 GWh
a, SWITCHYARD
i} Voltage level 22 kY
ifi) | Type Pole mounted wilh 22 kY

swileh gear




CHAPTER-1
INTRODUCTION

GENERAL

=mall hydro power has generated a great deal
of inlerest because they are easily available
source of energy and asz a moderate investment
method for providing electricity to far flung
areas in the hilly regions. Generation of
electricity Lhrough small hydro electric projects
is environmental f[riendly as compared to most
other planls run by fossil fuels and therefore it
can play an important rele in protection of
environment and in mainlenance of ecological

balance specially far Lhe isolated hilly areas.

Himachal Pradesh has been endowed with
numerous perennial rivers viz. Satlu) ., Yamuna
, Chenab ., Beas , Ravi wilth consistent flows,
These perennial rivers are bhoth snoew and
rainfed and are prolected by fairly extensive
cover of nalural vegetation. The steep slopes of
their courses and series of loops and bends on
the way, offer potential siles for development of

hydropower. The present report deals with



1.2

*‘Tranha Charroli® Small Hyvdro Electric Projecl in

Shimla of Himachal Pradesh.

POWER POTENTIAL

At presenl, 185 small hydro power plants up to
3 MW capacity exist in India with a Ltotal
installed capacily of 13346 MW while additional
plants having cumulative capacity of 246.69 MW
are presently under construction. Out of these.
about 75 existing plants are located in the
nerthern hilly region having total installed

capacity of 50 MW,

In Himachal Pradesh, there iz an estimated
potential of about 1200 MW in the small
hydropower sector. Under the UNDP-GEF Hilly
Hydre Project, Alternate Hyvdro Enerev Centre
[IT. Roorkee, has so far identified hydro project
— Master plan. having 458 sites (upto 5 MW
capacity) with cumulative installed capacity of
764 MW capacily with 75% dependability. HP
State Electricity Board has also prepared a
Master Plan in 1994 identifving 147 project sites

in  the state. Tranha Charroli Small  Hvdro
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Electric project is envizaged on Tarahn =lream, a

tributary to Sainj khad.

FROJECT SPONSOR

State Govt. of Himachal Pradesh has entrusted
the task of development of =amall hydropower
schemes up te 5 MW capacities to HIMURJA
(Himachal Pradesh Govt. Energy Development
Agency) and has appointed it as a nodal agency

for Lhis purpose.

HIMURJA has allotted 262 small hyvdro projects to
various private investors in different phases. The
lotal installed capacity of these projects
estimated as 758.51 MW, The Tranha Charroli
small hvdro electric project has been awarded to
M/S Lucky Power Projects Co-operative Society
Ltd.New Shimla, for development on Build, Own.
Operate and Maintain (BOOM) basis for which
purpose a Memorandum of Understanding (MOU)
was =igned belween HP Govt. and M/s Lucky
Power Projeclts Co-operative Sociely Ltd. New

Shimla on 11" June, 2009 conveved vide letter
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No. HIMURJA /SHP - Tranh Charroli{Lucky
power),/2009-5417 Daled 11" June, 2009

M/s Lucky Power Projects Co-operative Sociely
Ltd. New Shimla has appointed M/ S V.G
Engineers and Consultant Majra, Disll. Sirmour as
consultant. for carryving out the relevanl studies
and preparation of Delailed Project Reports (DPR)

for Tranha Charroli small hydro electric project

GOVERNMENT OF [NDIA POLICY

Keeping in view the Government overall thrust on
liberalizalion and private sector participation in
power development, various f[iscal incentives are

avallable for small hydro seclor -

. Schemes involving capital investment upto
Rs. 2500 million needs no prior clearance

from CEA, even though under MOU route.

{ud

A scheme involving capital investment up
te Rs, 500 million needs no environment
clearance

o

3. Income Tax holiday for lten vears
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I. Terms loans al concessional rate through
IREDA
g -
. Concessional customs duty.

&n

MINISTRY OF NEW AND RENEWABLE ENERGY(MNRE)

Government of India had entrusted the with the
Ministry of New & renewable Energy Lhe of
overseeing the development of small hydropower
up lo an installed capacity of 5 MW that
signifies the thrust attached to this aclivity by
the Governmenl. Following incentives schemes
have been announced in respect of Small Hvdro

Projects in Private Sector.

Fromotional Incentive to carry out DSl works

and preparation of DPR

supports lowards Lhe cost of survey and
investigations limited to Rs. 1.75 Lac up to 1 MW
capacity projects, Rs.3.00 lac for project with in
range of 1.00 to 3.00 MW capacity and Rs. 5.00
lac for project having capacity of 10 to 25 MW
i5 being allowed by MNES after completion of

stipulated codal formalities.

Capital Subsidy
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Az per Hydro Policy Document 2006 released

n

by Govt. of HP, MNRE is allowing capital subsidy
for =etling up of commercial small hyvdro power

prajects as under:

- Up to 100 kW, 45% of project cost limited
to Ks. 80,000 per kW.

- From 101 kW te 999kW, 45% of projecl
cost limited to Rs. 30,00 lac plus Rs
21625 per kW

- From 100 MW to 25 MW, 45% of project
cost limited to Rs 2,00 crore plus Rs

30.00 Lac per MW.
Incentives by Lhe H. P. Covernment

The following are Lhe terms and conditions

stipulated by the Himachal Pradesh Government:

i) H.P. State Electricity Board shall purchase
power from Private Investors and lJoinl Seclor
companies setting up small hvdro power =stalion

@ Rz 2.95 per unit

ii) H.P. State FElectricity board will allow
Wheeling for captive use at a fee of 2%
{including system losses) within the =state

boundary whereas the same =shall be 10%
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(including svstem losses) in case of sale

captive use of power oul side the slate.

ii) H.P. Slate Electricily Board will also allow
banking of energy as per prevailing rules and

regulations

iv) Third party sale of power with in the state

shall net be allowed.

v) Rovally on water usage in shape of {free

power to the Slate shall be charged as follows:

6% rovally for a period of first twelve vears
reckoned after 30 months from signing of IA of

the project .

Beyond 12 years. Lhe royalty will be 15% for
next 18 vears and bevond that il will be @

24 5.

vi) The developer shall be permitted to Build,
Own. Operate and Maintain the project for 40
vears and the date shall be reckoned after 30
months from the =signing of [A. Thereafter the
project shall be reveried Lo the state govt Iree

of cost and free from all encumbrances.

vii) Interfacing including transformers, panels,
kiosks, protection, metering HT Lines from Lhe

point of generation to the Board's nearest HT
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substalion as well as maintenance will be
undertaken by the developer as per the
specifications and requirements of the Board for
which he will bear the entire cos=t. Alternatively,
these works and their maintenance could be
undertaken by Lthe Board, at charges to he
decided by the Board and payable by the

developer.

viii) If augmentalion of the capacily of sub-
station is required only to feed power generated
by the Private Investor into the grid, the
expenditure for such an augmentation shall be
borne by the Private Investor. However. cost of
increasing line capacity beyond Lhe sub-station
will be borne by HP Z2tate Electricity Board and
preference will be given by the HP State
Electricity Board to Mini Hydel Power Projects for
using the existing capacity of both Lhe sub-
slation and transmission lines, over other bigger
power projects in private/ joint sector.

ix) Any industrial unit which is a consumer of
HP Slate Elecltricity Board and which establishes
a power generating unit from non- conventional
energy sources will be given exemption from Lhe

demand charges for its own use to Lhe extent
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of J0% of the installed capacity of Mini Hvde
Project

x) If the applicant does not take the effective
stepz to undertake the DSl works within a
period of three months from lLhe date of signing
of MOU, the MOU shall be automalically
terminated and the site shall be handed over to

some other agency.

xi) The Implementation agreement will be
signed within 30 months from the date of
zsigning the MOLU.

xii) Income accruing from the Mini-hydel power
project shall be exempted from income lLax
for tem years (30 % exemplion for [five
years Lthereafter) for all projects set up
te 31.03.2003.

xiii) Applications shall be disposed of within a
period of 45 days from Lhe dale of
application (which should be complete in all
respecls with full information required by
the Screening committee). If the Screening
committee clears the application, a MOU
will be enlered inte with the entrepreneur
within a period of one month from Lhe

date of clearance of application
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xiv) Facort services shall be provided by HP
Stale Electricity Board or HIMURJA as the case

may be.

xv) H.P. State Electricity Board will clear all
dues of a private party on account of purchase
of power within one months fram the receipt of
bill, failing which penally at the rates of 1.5%
per month will be payvable by HP State

Electricily Board.

COST

Estimate of cost have been made for civil
works of the projeclt including penstock and for
generating plant and related equipment of the
power house as also the cost of transmission.

In case of hydro electric projects. even small

ones, a considerable quantum of civil work is
involved forming nearly 60% of the total cost
eslimale. Cosl of various components of civil
works have been assessed based on DPR level
designs of the works and Lhe prevailing rales.
Estimates of cost of generating plant and
transmission lines and the allied equipment are
based on enquiries from Indian suppliers and
prevailing rates for other items. Details are

given in Chapler 13 - Estimales of cost. The
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financial analysis/ evalualion has been carried

out in Chapter 14.
JUSTIFICATION FOR PROJECT

Small hydro electric power projecl is a greatly
favoured renewahble energy source wilh
negligible environment impact and minimum
disturbance to population and olher related
facters, while helping reduction of fossil fuel
consumption for electricity generation The
magnitude of power generation at any individual
small hyvdro electric project is quite small and
presents no difficulty in easy absorption either
locally or in the state grid. The expected peak
demand of Himachal Pradesh in the vear 2010
=011 1is eslimated in the 17" Electiric Power
Survey (EPS) as 1451 MW, which at end of 11th
plan would rise to 1611 MW. Small hvdro eleclric
power projects of the nature of the proposed
Tranha  Charroli =mall hydro  project will
contribute to a small extent in improving the
power supply conditions of the surrounding
areas of Llhe project and will ensure reliable

and gquality power to Lhese consumers.



CHAPTER-2

NEED OF THE PROJECT

2.0 INTRODUCTION

Tranha Charroli Small Hyvdro Electric Project is
an run of-lhe-river developmenl harnessing
water of Tarahn stream in Shimla distt. of H.P
The project will feed power in the Northern
region which comprises the states of Uttranchal,

U.F.. Rajasthan. Haryvana, Punjab, H.P., Delhi.
2.1 Hydro Power Potential of H.P.

HP.is endowed with a sizeable hydro power
potential of the order of 21000 MW As per CEA
the Llotal idenlified hydro polential of HP s
11578 MW at 60% load factor.

The present inslalled capacily in the medium and
major projects in HLP. is 6045 MW _Break up of
the tolal hydre potential that has either been
harnessed alreadv, or is under execulion. or for
which detailed project reports are ready or those

which are under investigation is as under—
Harnessed so far G045 MW

Under Execution 344250 MW
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For which DPR ready 267.50 MW

Under investigation 2004.5 MW
Himurja 750.00 MW
Tatal 20786.50 MW

Himachal Pradesh, blessed with vast hydro power
potential has a =ignificant role lo play in

mitigating power shortages in Northern grid.

Development of Hydro Power Demand in

Northern Region.

Present Status

The Northern Region., already under severe power
deficit, 1= likely to continue to face power
shortage even after counting the benefits from
the ongoing projects and also from other
schemes cleared by CEA most of the states 1n
the Northern Region have been experiencing
energy shortage of Peak Power of varying
degreez. Actual power =upply position in the
Northern Region during the year 2004-05 has

been as under
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STATE

PEAKR DEMAND

PEAK MET

Chandigarh | 210 220

Harvana 34 60 2850
Punjab 5740 1660
0 6500 5300

Future Forecast

During the
2006 07,

capacity

10th plan period
31

are

i.e. up to the year

projects with an aggregale inslalled
of 13280 MW

scheduled

implemented in the Northern Region.

Further, as per the 16th
published by CEA. Lhe electricity

Lhe country is likely

G.41%.

The Power
the period 2011 to 2012

and country as a whole considering the benefits

supply and demand scenario during

the Northern

to grow al

Electric Power Survey

demand of

the rate of
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arizing out of the

ongoing

schemes would be as

follows source (17" Electric Power Survey)

Description india Northern region
204 -05 | 2004 -05 | 201112

Energy Demand(MU)| GOZ787 181203 294841
Energy Demand(MU)| 5589884 | 165350 | 248731
Surplus/Deficit(MU) 2476 -~ 39352 58797
Surplus/Deflicit % 12.9% 17.30% -19. 05%
Peak Demand(MW) 90221 27759 48137
Peak Avai (MW) HO1HY 25050 35073
Deficit in MW 14178 2873 1460
Surplus/Deflicit 2 12.3% -17% -289. 4%

Necessity and Justification for

Project

Comparing the

implementing the

projected growth of peak demand

and anticipated increase of new projeclts proposed

and /or under

10 and 1t

Five vear plans,

construcltion /consideraltion

it is

evident

during

that

there is a dire need to provide additional power

te the Northern

Grid to

meel

the

increasing




demand of power. New schemes have to be taken
up immediately and implemented to derive timely
benefits. The most importanl source of power
development in the Northern Region is Hydro
Electric Project located mm H.P., Uttaranchal and
Jammu and Kashmir. Thus. implementing Lthe
Tranha Charroli small hvdro electric project is
clearly justified. Power from Lhe project is
expecled lo be [ully absorbed in Llhe power

ztarved Northern Grid.
2.4 ECONOMIC SCENE OF HIMACHAL PRADESH

The per capita consumption of electricity in
Himachal Pradesh is low and is far below Lhe
national average of 612 KWh. The standard of
living of people and status of industrialization of
the stale largely depends upon the extent of Lhe
usage of electricity. In order lo achieve higher
per capita consumption of elecltricity, concerted
efforts are being made by the Government of
Himachal Pradesh for enhancing substantially the
power generalion both in medium and large =ize
hydro schemez as well az in several small =size
hyvdro  schemes. The  primary objective of

especially the small hydro projects up to 5 MW



was to meel

remote and

With the availability
developmeni works
regions in the
increase in the use
purposes

the

demand of electricity of the

far flung households and villages.

of more funds for various

in the backward and hilly

state, there has been gradual

of electricity for wvarious

including starting of cottage industries

based on local produce and such other industries

which

have

special

significance considering the

climatic conditions and availability of labour al

economical rates

2.5 PLANNING FOR

Il iz estimaled

Year Plan.

Lthe

INCREASED POWER POTENTIAL

Lhal

by the end of the 11" Five

Slate’s requirement will be as

follow in different vears.

YEAR PEAK LOAD ENERGYREQUIREMENT
(GW) !

2008-2009 | 1.176 6.909

20092010 | 1.306 7.684

2010 2011 |1.451 8.545

2011 2012 | 1.611 9.504




The above shows thal the =late has to go a long
way in harnessing Llhe available hyvdro- polenlial
in its major and minor rivers and stream®- i’:‘ir..]1
the iIncreased emphagsiz by EState Government in
harnessing Lhe available potential in  =mall
streams ’ khads, nallas through private
participation, the contribution from a large
number of =small schemes iz expected lo be
substanlial . Tranha Charroli small hydro eleclric

zcheme is one such scheme.

2.8 OBJECTIVES OF THE SCHEME

The central focus of the stale planning is te
ensure that the needs of the ordinary people are
met and the quality of their life , specially in
the rural areas ., i1s improved. The state plan
seeks to promote rapid overall development and
diversification of the economy and also to
strengthen Lhe infrastructure base specially in
the hilly region and far flung areas where the
pace of development has been veryv slow
Implementation of Tranha Charreli small hvdro
eleclric  project will help to improve the

infrastructure facilities and as a result .the local



economy will zet the much needed boost, thercby
improving the quality of life . Significantly, this
scheme will have negligible environment impact
and minimuam disturbance to population and

olther related factors.



CHAPTER 3
INFRASTRUCTURE FACILITIES

3.1 LOCATICN OF THE PROJECT

Tranha Charroli project a small hydro electric
project 1s planned on Tarahn stream. The
scheme is fall under the Survev of India
Toposheet No.53F/9 (3W Quadrant) and is
located in belween the co-ordinates, Longitude
77V09 25" ta 77" 10" 00" E and latitude 317 .03
45" to 31" 04' 40" N. The proposed sile is about
170 Km from the Shimla located on Shimla -

Zolan -~ Haripurdhar -Kupvi road

3.2 ACCESS

The =scheme is located near Dhar-Chayma
(Charreli) village in Chopal Tehsil of Distt
shimla in Himachal Prade=h and i=
approachable by on all weather road. Solan is a
narrow gauge railway ( Northan Railwav) station
which 1s connected with all weather road & rail
line with the rest of the country. From

project site, Seolan is alt a distance of 125 Km
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3.3

3.4

ROADS IN WORK AREA

The scheme is approachable through out the
vear through all weather motorable reoad. For
approach to diversion weir & power house about
900m and 700m of a path will have to be
constructed taking off [rom Lthe  exisling

metalled road

The water conductor sysiem will require
development of mule path of suitable width for
transportation of men & materials along the
proposed alignment of Lthe channel up to

forebey localion
AVAILABILITY OF LABOUR

Only unskilled labour is available in the nearby
villages Suitable skilled workmen and
technicians for various important works at the
diversion weir, inlake, forebay cum desilting
tank, penstock, power house elec. are not likely
to be available in project area and may have
to be brought from neighbouring areas such as

of Haryana Punjab etc.



3.5

3.6

AVAILABILITY OF ACCOMMODATION

At Kupvi lhe availabilityv of accommodalion for
the wvarious categories of stall/supervisory
persaonnel  is not adequale Some rented
accommodation is likely te be available al
Kupvi about 3km away from Lthe projecl
location. The project execuling agency will have
to make their own arrangement for tentage and
tin shed accommeodalion for Ltheir staff to be
engaged for construction and operation of the
various works of Tranha Charroli project. The
accommodalion required for the skeleton D&M
staff may be constructed at Dhar-Chayama
(Charroli) village from where daily commuling

by Lhe staff may be possible.

AVAILABILITY OF ELECTRICITY

Power lines of HPSEB are running in Lhe
vicinity of the .pmject component works and
electric power can be taken from HPSEB for
lichting, welding, dewatering and various other
construction works ol Lhe scheme VIZ.
fabrication of sleel penstock and sleel gales
ete. required for convevance and regulation of

waler [or generalion of power.
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3.7

COMMUNICATION FACILITIES

No telephone facility is available at the pl‘ﬂjm‘l.‘
localion. The nearest telephone exchange 18
located at Haripurdhar town which is about

20km from the project site
OTHER SERVICES AND FACILITIES

The nearest town of Haripurdhar lacaled at a
distance of about 20km from the project
location has market, hospital, schooling and
other facilities. There are bank and post ofifice

available in Haripurdhar town.



4.1

4.2

CHAPTER-4

SURVEYS AND INVESTIGATIONS

GENERAL

M/S Lucky Power Projects Co-—operative Society
Ltd. New Shimla have done preliminary
identiflication of lavout at =ite in association
with Engineers of Lheir consultants, M/s V.G
Engineers and Consultant. The components of
the projecl viz. diversion weirs, intake, water
conductor svstems. forebay cum desilting tank,
penstock alignment and power house site have
been carefully selected. Subsequently, various
visits were conducted for carryving oul hydro
meteorological, topographical surveys and (o
freeze Lhe lavoul alt sile and establish the

fea=sibility of Lhe project.
DETAILED TOPOGRAFPHICAL SURVEYS

T{J-l_‘lLJ_E'_ r‘.'_-np}iivu] SUrvevs far the acheme wWere
carried oul by engaging *M/s Norlhern =Survey

Agency Chandigarh”, a well Known Surveyors

engaged wilh topographical and geotechnical
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surveys of hydro power projects in and areund
H P There team of surveyors and helpers under
the supervision of consultants carried out the
survevs by total station for horizontal and
vertical control. The surveys were carried out
between upstream of Lthe proposed diversion
sites and the downstream of powerhouse sile
The survevs were carried oul in three stages.
In first stage control survey was done to fix
horizontal and vertical control, In second stage
detailed topographical surveys were carried out
for various structures. The third stage =surveys
contemplated the pgeoltechnical appraisal of the
scheme: The field surveys in all the stages

took about thirty days for completion

The topographical surveys for all project
components were carried oult in accordance
with guidelines and practices generally followed
for small hydroelecliric projects. The project
was mapped on a scale of 15000 with Im to
odm contour interval. The detailed topographical
surveys for inlake areas, forebay cum desilting
tank, penstock and power house area were
carried out on scale of 1:500 and contour

interval of Im to 5m. Delailed topographical



surveys were carried out and following maps

were prepared:

General layoul map of the projecl area on

seale 1@ 5000.

Intake area on a scale of 1:500 with I1m

conlour interval

Waler Conductor System survey on Lhe scale

of 1:500 wilh Im to 5m conlour interval.

Project survey of Diversion ,Forebay cum
desilting tank. Penstock and power House on
Lhe scale of 1: 500 and conlour interval 1m Lo

Sm.

Slrip survey for forebay cum desilling tank
and penstock on a scale of 1:500 with 1 m.

contour interval.

Powerhouse area on a scale of 1:200 with |

m. contour interval

L-seclion of penstock alignment on a scale

af 1:500

L-=zeclion of Tranha Charroli =lream on a

scale of 1: 5000

X—section of inlake area on a scale of 1:200.



4.3

HYDROLOGICAL SURVEYS

M/ /s Lucky Power Projects Co-operative Sociely
Ltd. New Shimla the developer. has established
a discharge measurement site down stream of
the propesed diversion site. A flat reach ol Lhe
stream was identified near the diversion site to
have laminar [flows throughoult the vyear. A
rectangular weir was econstructed at Lthis sile
by placing wire crates along both banks of Lhe
stream. A pgauge-discharge relationship has
been established for measuring the flows. The
site had evenly distributed stream flow in the
entire width., The measurement was done by
float method. Discharge observations have been
made from January, 2008 te March, 2011, ie.
for Lwo lean seasons as per codal requirement
of Himurja/MNKES. The discharge observalions
are being continued to confirm the derived flow

series,

The gauge was ob=erved once a day in Lhe

morning al 10.00 hrs



4.4

4.5

METEOROLOGICAL SURVEYS

There is no rain gauge station located in the
catchment area of Lhe project sile. Distribulion
of rainfall in the close vicinity of the project
area indicates thal most of the rainfall occurs
during the months of July to September whereas
a little rainfall, accompanied with snowfall, occurs

during the winter months of October te February,
GEOTECHNICAL SURVEYS

Geological appraisal were conducted by
“Geological Wing of the Directorate of Industries,
Udyog Bhawan, Bemole, Shimla”, The project
area has moderate relief and rugged
topography. Geological investigations including
geological mapping of the project has been
carried oult and geological sectiongs were
developed for the proposed engineering
structures.  No irial pits  and exploratory
lrenches  were undertaken at this stage.
However, adequate geological explorations, as
per actual requirement., will be carried outl
during pre-construction stage to establish the

design parameters.
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4.6

4.7

CONSTRUCTION MATERIALS

The principal construction materials required

for the projecl are:
- Coarse and fine aggregales for concrele.

- Slone/boulders for masonry works and

pitching.
- Cemenl for concrete and masonry.

- SHteel for reinforcement. water conductor

system, gales, penslock ete.

- Explosives, detonators ete., for rock

excavatlion.

Since coarse and fine aggregate are nol
available. same has to be procured from
crushers al Renukaji aboul 65 km away, to
cater Lhe actual demands. The olher malerials
like steel. CGI sheels are available in Lhe

market at Kala Amb or faclories and will be

transported to Lhe site,

LOAD SURVEY

Lload Survey for assessing the exiting load and
future load projections was carried oul in the

villages surrounding the projecl area. The laad
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demand is assessed to be around BO00OKW during
the peak hours. The expecled increaze in load
demand during peak hours in next five vears is
expecled to 1000kw. There iz no industry in the
area. Therefore, Lhe power station cannot work

in izolation to cater to lecal load.
FOWER EVACUATION SURVEY

Power evacualtion of the generation shall be
made Lhrough a 22 kV line connecling te a

nearby 22 KkV feeder of the HPSEB.
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CHAPTER -5

HYDROLOGY

GENERAL

The hyvdrological studies of the Tarahn stream
have been carried out in order lo determine the
optimum techne economic power potential of the
zsite, to work out the design flood discharge and
other related issues in respeclt of the Tranha

Charroli HEFP.

This= chapler o1l hvdrology deals with
study of the hydro-Meleorological
characteristics of the basin in the
vicinily of the Tranha Charroli Small Hydro
Power Projecl and the Meilhodo logy
adopled for establishing various hydro-

meteorological parameters which will form
the Dbasic inpuls for project Planning and

design purpose.

Keeping n view of the above, Lthe
hydrological investigation and analysis have

been carried oul for Lhis projeclt Lo
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ASSEss the feasible power ceneration by
eztablishing a long lerm =series of average
monthly discharge for Lhe projeci gite,
study Lhe hydraulic behavior of Lhe
stream regime and to establish design flood

for the safe design of intake works
CATCHMENT AREA

Tarahn stream is Lhe Llribulary of Sainj khad

The main source of Tarahn stream 15 Lhe
monsoon run-off as well as the run-off on
accounl of snow melling The elevalion of
catchment area of the Tarahn stream varies
between 3600 meter to 1610 meter and it lies
in the Shivalik ranges in Shimla Distt. of
Himachal Pradezh. The entire catchment
comprises mostly of mounlaineous terrain wilth
steep hill slopes bul generally of forest cover,
being primarily a very less populated area. The
flow of the Tarahn stream are low during Nov.
to Feb. bul starts increasing frem February
onwards wilh high flows during Julv to October

due to monsoon rain fall

It has a medium size fan shaped catechment area

of 14.71 2q. km. up to the proposed diversion
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5.4

weir. The index location map and calchiment

area map is enclosed.
PRECIPITATION

The precipitation in the eatchment of Tarahn
stream had tlake place in the form of snow &
rain. The higher reaches experience snow f[all
whereas the lower reaches experience heavy
rain during monsoon Le. from June Llo Sep.,
which occasionally extends up to early October
due to south west monsoon. Rain fall is
negligible during winter and spring season (Oct
to marech) which is generally due Lo wesltern
disturbance that pass over the North-West part
of the country. During winter, Lhe precipitation
is either in the form of snow or rain
depending upon the altitude & other

metrological conditions.
SEDIMENT LOAD

This stream carries significant sediment load
during monsoon consisting of silt and
suspended particles. In the winter, walter 1is
quite eclear and free from all kind of

impurities.
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However, dezign of the scheme will ensure thal
rolling bed load as well as s=ill does not enter
the lurbine. Intake has been designed to keep in
check all floating substances and desilting Lank
has been designed so as lo exclude silt particles
greater than and up to 0.25 mm size with aboul

96% efficiency.

STREAM FLOW DATA

Discharge observations have been recorded on
Tarahn stream at Charroli village since
January 2008 to March 2011. This data is
available for two vears. The discharge have
been measured by float method and average
ten daily observed data is appended in

Annexure 5.1 for Lhe above period.
EXTENSION OF FLOW DATA

The present scenario presents a grim picture
when it comes to planning of s=mall/ mini
hyvdro projects on acecount of non availabilily of
stream flow dalta over a long period. Records
which are available are of short duraltions and
do not meel the reliability index in as far as

planning of such small projecls are concerned
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Project planning and deszign necessilates al
leasl len years of historical data. [t i also nol
feasible to collecl data over such long periods
for planning the project and therefore arises
the need for estimalion and extension of

stream flow dala.

It iz therefore certain that meteorological
characteristies of this  preject catchment
resembles within acceptable limits, with those
of Sainj Khad catehmenlt. This data of Zain)
Khad has been [urlher reduced on calchment
area basis for the establishing of run-of series
to carry out preliminary hydrelogical and power
studies in case of Tranha Charreli hydre power
project. The average ten days daily discharges
computed on catchment area basis w.ef 1977
to 1983 and 2002 to 2005 has Dbeen shown In

Annexure 5.3,
DEPENDABLE YEAR

Diversion of Tranha Charroli small HEP has
been designed Lo divert the flow by building
diver=sion structures in Lhe form of trench weir
on the Tarahn stream. The net discharges from

this stream are available for power generation
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and as shown in Annexure 5.3 have been
consgidered for carryving oul power studies in
respect of this project. As per CEA standing
guidelines, for dependabilily analysis, Lhe year
wize unrestricted energy generation from 1977
to 1983, 2002 to 2005 and 2008 to 2011, has
been used by arranging the same In descending
order. Based on data available as contained in
Annexure- 5.3, analysis has been carried out to
identify the ©G50%, 75% and 90% dependable
years. The guidelines for establishing project
capacilties in respecl of small hydro up to 25
MW requires to adopt the 753% dependable
discharge, for this project, 75% dependable
flows are considered The results so oblained
for identifying Lthe dependable vyears are

indicated in Annexure 5.4 te Annexure- 5.8
CONSISTANCY OF FLOWS

It is necessary lto establish the consistency of
observed discharge alt Sainj Khad site which is
in vicinity of the proposed weir sites. The
consistency check sludies [or flows may be
carried out in either of the Tfollowing two

methods;
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5.7.2

Flow consistency with respect to rainfall,

Flow consistency with respect to discharge

of other calchment

An  analysis of Discharge dala of Sainj Khad
with flow of Tarahn stream has been carried
out to ascertain the degree of ils co relation.
The resulls so obtained indicates an acceplable
degree of consistency . Accordingly, it has been
found thal 1981 discharges have a 90%
dependability, while the year 2005 has a
dependability of 75% However, for this project
75% dependability is being used for [ixing the

slation capacity.

CATCHMEKT AREA

The catchment area of Tarahn stream al

discharge sile have been compuled as
below .

Tarahn Stream Charroli village (dizcharge
gite ) = 1471 sq. km.,

Sainj Khad upto Sain]

= 135 =2q.km

Modification Factor = (14.71/135)3/4
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DESIGN FLOOD DISCHARGE

DESIGN CRITERIA

The proposed diversion struclure s &
trench weir type . In the event of
failure of =uch a structure, it would
not cause any loss of life or damages
to the properties downstream of the

weir. A flood discharge due Lo a a0

Vear retur

storm rainfall i=

period

considered sufficient. Design flood has been

worked out by following methods -
Dicken's Empirical method.

Unit Hyvdrograph Method.

DESIGN FLOOD (BY DICKEN'S EMPIRICAL METHOD)

The catchment area of this =Stream i

very small e 1471 sq. km. and therefore,
use of  empirical formula has been made
to  access the design flood. The design

flood for Tarahn Stream wilh 1 in a0



years probability works ol Lo 105, 16

cumecs as computations below

Max. Flood Discharge Q max, = € X A%
Calchmenl Area Aw = 14.71 sq.km
Constant for hilly area *‘C’ = 14

Max.Flood Discharge Qmax = 14 x (14,71)%4

= 10516 cumecs

f 5.8.3 DESIGN FLOOD ( BY UNIT HYDROGRAPH METHOD)
-

J Calchment area at Diversion site (4) = 14.71
! sq.km

-

r :

r Qtp = L747¥ A}

™)

~) Where

| Qtp Peak load discharge per em of rainfall excess
T A Catchment area in sq.km

r Qlp = L747 x {14.71)>78

|

1 = 1312 cumees,/cm

1l te = 2,078 x (A/Qtp)*o

|

.
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2078 x (14.71/13.12)*

= 2:30 hr

Desiocn Flood 50 years , 4 hours
Point rainfall = B0 mm

Area rainfall = 1.02 x 80

61.60 mm

Peak of 50 vears

Flood Hydrograph = Qtp % Area rainfall
= 13.12 x 8.16
= 107.06 cumecs

DESIGN FLOOD NEAR POWER HOUSE SITE

The tail race channel from Lhe power

house  discharges inte Tarahn Stream.

oulfall point 15 about 3.5

downstream eof the Tarahn Stream diversion

weir site (along Lhe river) , where

catchment area is 34.15 sqkm. The

discharge Qmax at the weir site where

the calchment area 1S 14.71 =q km



TRANHA CHARROLI HEP [ 2 MW)

MY OROLOGICAL DATA OF TRAMAH KHAD

Agvuzury 5.1

MontH  |PERIcD 2008 2009 2010 011
| 11 15 bl ] 22
JAMLIARY i 1 15 10 22
i 13.2 16.5 11 242
| 12 15 B.5 20
FEBLIRARY I 12 15 o 20
]} Ga 12 AT 18
I 1 15 10.8 ]
MARCH I 1 14 9.5 20
[} 121 143 a9
1 11 121 a
LAPREL n 105 1.8 ]
11} 1 11 E
i 10 104 8
A 1] a 9.5 11
1] 6 ar 1"
| ) ] 12
JUNE ] ] ] 135
(1} 138 8 0
i 22 13 i
JUILY [ | 5 5 40
L] 44 a5 A4
I 40l 25 40
ALGUST I 40 ] 4
m 44 i 44
1 35 248 i
I1SEPTEMBER Il i 24 1]
[} a0 4 1]
i 25 = 25
COCTOBER 1] 5 ) 25
i 278 24.3 275
I 20 17.5 24
MOVEMEBER L] &0 15 24
i} 20 15 24
| 20 12 2
DECEMBER ] 20 2 23
in 105 12 253




TRANHA CHARROL HEF [ 2 NW)

BVERAGE 10.-DA8Y MMSCHARGE OF SaiW. KHAD

Annemure 5 2 { 1ol 2)

CATCHMENT AREA = 135 S0KM
iHﬂHT“I-I PERIOD 1977 1978 1879 1860 1581 1882 1583 2002
1 142 138 284 272 33 1.87 253 aATh
AMILIARTY L] 14 204 301 51 55 .08 LI 3AT
] 14 23 485 255 2868 147 FAg 150
1 1.42 F .78 2E4 247 L] .51 & O
|FEBLIRARY ] .51 258 288 283 282 7.6 5682 &
(] 1 54 154 261 7688 337 aThH 813 ERF)
| 1,54 a8 183 a7 153 1381 [ 187
[MARCH L] 1.58 AT 24T o7 285 12 14 828 ]
" 1.85 325 1482 288 0.8 L EC ] 582 ]
i 1.66 239 265 247 42 817 947 473
AT i 1.8 i 283 168 269 ] CCE] 413
il 138 345 F 1.81 159 1053 T.06 .79
i 321 382 F ) 1,44 4 1104 722 4,12
MAY i A4S 184 282 21 503 120 bE T 385
L] 148 3.4 26T P 7' 3 54 13 AN 1214 140
i 184 139 ao1 28 240 1488 CF T 1.74
INE i are 208 12 2.73 218 168.82 350 1688
L] L) 3.24 3,35 408 2431 1823 1823 1218
i LK 433 avs 609 T4 Fa i Faelre) 11.56
JULY il 13 6,57 458 1907 192 17,06 17.08 14 37
m 14,38 T.05 g.54 16.36 &1 18,4 191 15 43
i 155 1187 f.34 898 (8] 14 50 14,50 47T
ALGUST i B4 1258 58 2502 B 57 1525 1595 12
m 15.74 1838 4832 1263 443 1587 5487 1043
i .33 14,78 175 732 43 1143 1142 BTE
|SEPTEMBER il 1754 e 387 & 5D 353 TR T G8Z
n 10,21 T 54 4.48 430 33 11 f ] G 45
| 148 T.05 £ 4 354 503 LT 4,83 556
|OCTOBEER ] B 4B S5E1 437 axa 4.1 412 4.2 §.24
L] 471 358 4713 28T 3153 344 140 482
[ 3,68 TS i T4 255 g3z 31 358 457
(NOVEMBER [ BAG &1 437 178 421 412 £12 578
L 2,67 347 35 24 424 T4 a7 a3
[ 29 31 .+ T8 388 191 &6 16T
DECTMBER [ ] 213 33 103 Z13 34 1.9 4.1 342
L 25 145 184 185 1.78 .77 3 708




i an | 2004 k]
21 4.13 Loz
245 3 95 338
2 48 163 3.80
24T ime 477
333 FED 634
7106 357 489
12 68 Fl-) 486
13 85 287 541
748 TES 517
L 241 3. 11
623 28 &2
525 £.36 2.3
572 2.4 .04
5 A6 T52 LKL
S0z 411 1.78
234 243 1.83
2812 252 174
13 54 k) 73
16 e 188 .53
1828 1147 1047
15 88 .21 13,38
77 17 12.57
1204 18.52 1038
18 B8 B.0E TA
11.03 .58 §.49
&N A.18 8.87
1867 LAY 10.58
1375 G.07 707
3225 LBR 5.0
1874 518 ar
0.0 4.0 2.T8
778 &.44 25
BTy d.27 218
524 414 420
477 308 ATl
4.44 421 335

Annexure 5.2 {2 of 2]



Arngoure 5.3 (1 of 3)

TRANHA CHARROLI HEF | 2 MW)
CORELATING DISCHARGE BASED ON CATCHMEMNT AREA BASIS

CATCHMEMT AREA [SAIM KHAD) . 135,00 50, KM
CATCHMENT AREA TARANH : 4T BOL KM
Multiplying tactor 0.1897

|monTH PERIOD W 1578 1978 1580 1981 1962 1583 2002
| 02655 0262 i0.558 0518 OE3 0.374 0480 0,711

JANUARY Ii {.256 n.3a7 0571 0476 0.4R4 0.%31 0.4 0.734
il 0. 266 D418 0503 044 0504 0.753 0514 0,738

i 0.268 078 0523 0501 0,506 1.887 1.045 0765

FEBLURARY i 02 0.508 0508 0556 {0554 1.510 1123 1.145
] 0392 0.358 0405 0504 0630 1285 1.163 nam

I 022 0451 0347 0.2 0743 2581 1551 1512

MARCH n 302 0.707 0 48R 0,582 0,503 2302 1.181 1.282
I [ETE 0635 0.245 0561 1821 1.803 1.904 1,138

i 0316 0.453 0,454 0408 oTer 1,739 1.738 0.8a7

APRIL ii 0,351 0 554 0458 0.3v2 510 1.870 1675 88
il 0453 0654 0512 0205 0.700 2073 1339 n.71g

I 060K 0724 0529 0273 0823 2208 1.371 0.7

MAY ] 0554 0.72a 0.554 0432 0654 £278 1.685 0652
11} 060 0645 0506 0421 0671 2429 2. 0.660

I o7 0624 [ Erg | 0534 0472 2.786 1239 0.330

JUNE [] o713 0.588 nA1 0518 0410 1152 0787 3108
n 0.a29 0814 0816 0770 0438 3647 A 547 2.0

I 1,536 0802 Rl ] 1.4 520 aTes e 2102

JULY il 1,386 1237 0853 asy 0.743 3.2 3235 2735
i 2rna 1.508 1817 3103 0555 62 v 2 924

I 2540 2213 1.210 5.450 0520 2767 2,767 2801

AUGLST i 1523 2388 1.008 4745 1.237 2852 2 853 2 240
il 2973 1.960 B84 .35 0.840 a0z 1029 1.576

I 4614 2803 i 1489 0816 2147 2147 1 655

SEPTEMBER 1] 13m 1.709 0753 1438 ] 1475 1.479 1.293
1T} 1938 1.448 0850 (el (] &2 1350 1.380 1.2

I 1.420 1339 (e ] 1| {554 0918 0916 1.054

OCTOBER Ii 1,208 1.064 (i ] 0 &2 0798 a7E fL.7a1 0954
il 0893 [\ 173 082 0.506 0,845 0662 0652 0

I 0,700 o 0 530 0.587 1.0080 .58 0675 0867

HOVEMBER ] 1225 1.084 0.8 0,624 0,758 0781 0.7 1,066
[T} 0487 0645 0,654 0408 0.808 0.5M 1.188 a.7a7

i 0434 0643 0,456 0467 0738 0,352 0905 0656

DECEMBER Il 0404 r v ] 0.575 0 404 0. 545 0,350 0778 0 848
Hi 0483 0652 0.349 0503 0.338 0.33% 051 0585




2003 2004 2005
0514 0,783 0.573
0455 0. 745 D18
0457 0.745 073
0484 o7ia D905
053 0EEg 1.210
1334 0658 0.EAD
2405 0.548 0.622
2827 0508 1.0@5
1418 0484 0.
1,243 0487 0550
1.1432 0444 el T
0.5 0448 0436
1.085 0455 0577
10365 0.ATE 0,358
0952 Q.77h 0.%34
EET] 0.451 0347
4 G54 0478 i . ]
2644 GE1 0578
a7 148 1202
3854 2175 1,986
aoar 1074 2534
1480 3.243 2.8
1.283 as2 1565
2658 1684 1479
2082 1.244 1041
1.578 1.168 1872
3730 1.730 2.008
2608 1.151 1.341
5116 1.077 1.003
3.554 0874 Q.70
1.814 B4 (1] 0523
1478 0.842 0474
1288 0.810 0413
0.5 0,785 0812
0.535 0751 o.For
0842 0784 0B35S

Arnnaours 5.5 20f 2 )



TRANHA CHARFTL| HER - POWER AND GENERATION [UNSESTRICTED}
HYDRALLIC YEAR
NET HEAD H 200 m
CVERALL CFFICIENGY n n&7
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TRANHA CHARFOL] HEP
IDEMTFYING 75% DEFENDABLE YEAR

YEAR  [ENERGH MWH |
1977 | 16004.46] a0sTiad] 2000
15978 1362250 29631111 2008
1979 985318 1808E.79] 2003
1680 | 1575343 JG548.89] 1982
1981 | 10754.43 2418256 2009
| 1582 | 2654889 23477.09] 1983
1983 | 23477.09 1&91&.5&! 2002 5%
002 | 1891466 16004.46] 1977
2003 | 2808279 15833.23] 2004
004 | 15833.23 15753.43] 1980
2005 14317.44 14317.48] 2008 758
2008 | 2963111 1362200 1978
204 4183 56 1075443 1961 L1
2010 | 30577.44 gas3 18] 1979
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CHAPTER-6

GEOLOGY

6.1 Introduction

The norithern =slate of India, Himachal Pradesh
has a hilly topography. The topography of the
state influences the weather which remains
more or less pleasant throughout the year. The
total area of Himachal Fradesh 12 more Lthan
55,673 sq.km. It is surrounding by landforms
from all sides. The topography of- the land i=s
hilly and average altitude of the region ranges
from 450m and 6500m above the mean sea
level. The elevation of the state increases from

weslt to easl.

The topegraphy of Lthe catchment is  hilly
because the project has been located in the
middle Himalayas. From the toposheet of 53F/9
contour can be located thereby measuring Lhe

altitude of various sites of the projectl.

6.2 PHYSIOGRAFPHY

The catchmenl area of the project is bounded by

the Churdhar mountain belongs to Shivalik
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range at an clevation of 3600m., On the ba=zsis of
marked conlour. 1l 18 observed thal Lhe upper
catchment area iz very steep. Slteep Lo un
dulating and rugged terrain iz the di=linguizhing
fealure of the area. Absence of valley and very
little probability of finding terraces confirm the
noe habitation and cultivation zone wilthin Lhe

catechmenl area above Lhe Lrench weir sile.

METEOROLOGY

a) CLIMATE

The climate of the catchment area is lemperale
Climatically, the year may be divided into four
season namely winter., from Dec. to March,
summer [rom April lo June, monsoon from July
toe Sep.and autumn, during Oct. to Nov. In the
winter season. the higher reaches of Lhe
watershed divider receives precipilation in the
form of snow. while moderate rainfall occur in
lower altitudes. The main source of winter
precipitation is the weather disturbance, which
approaches India from west through Iran,
Afghanistan and Pakistan. The Temperature in
the region varies from about Lhirty degree to

minus lwenly degree



b) RAINFALL

Seventy percent of rain fall is experienced

during month of July to Hep
6.4 GEOLOGY

6.4.1 Regional Geology

The =sub Himalava zone hetween lesser Himalavan
grealer Himalava which in turn iz made up of
the thrusted rocks of territiary. Mesozoic and
Cambrian era and demarked /separaled by plains
of lesser Himalaya. The bed rock of the area
undertaken for studies and surveys for geological
consideralion, consists of metamorphic rocks
such as gneisses, quartzite, schist and to some
extent phyllitic zone. The litho-unil of the lower
Himalaya include mela sedimentaries, central
crystalline. quartzite syneline and antlicline basic
intrusive and intercalated hornblende sehist,

kyanite bearing schist and gneisses

The intake area is marked by cobbles and
boulders, wherein the intrusion of quartz-vein
is prominent. The rounding of rock at surface

corners and edges 1= a direct result of

concentric wealhering and abrasion.
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= 6.4.2 Geological Setup

[

-

-

- The rock type mel within the area are having
- their phvsical order of superposilion as under :

| — Metamorphic/central crystalline Pre-Cambrian
e

~ Middle Shivalik Tertiary

r Granite,/Granitic gneiss Acidic rocks
=

s - Mela-sedimentaries Phyllite,Quartzite
-

r Unconsolhidated /semi- consolidated Recent

!

r Sediments

- - Anticline/Syncline,/Thrust /fracture --do—

-

~

- These beds are characlerized by deep sealed
( metamorphism  and  basic intrusions being
- strongly Lthrusted. faulted anticlines. svnelines,
windows and nappy are prominent

5. 6.4.3 Project Component

v i) Trench weir/Waler Conductor system

The intake area is surrounded by boulders and

. cobbles of varying sizes. Water Conduclor System



i the form of part box channel and part open
channel, shall travel a distance of 3000m upto
forebay area. The proposed slope of the water
conductor system will be 1 in 415m. Ne shear
Zzone 12 likely to be encountered in the course

of the waler conductor system.
ii Penstock and Power House

Penstoek will be installed in the hill slope with
a gradient of nearly fifty to sixty degree. The
penslock alignment is arranged along Lhe ridge
where =slides in porphyroblastic gneiss/schisi
may be encountered. The power house to be
installed is at elevalion of 1608m. At this site
the insitu rocks are vary well exposed which is
an encouraging condition for laving any type of
[oundation of the slruclure proposed Lo be

construclted.
6.5 SEISMICITY OF THE PROJECT AREA

The project area falls within Himalayan Seismic
belt and lies in Seismic zone iv of seismic map
of India as per I8 code 18932000 which
corresponding lo Lhe seismically active area in

India.
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6.6

SUMMARY OF GENERAL ASSESSMENT

The project lavoul has been conceived
judiciously and no major geological surprises are
expected Lo crop up. Further, no mineral of
economic importance is likely lo he submerged
due to reservoir and development of this project
1= not going to create any seismological aclivity

In the wvicinily of area.

No deforestralion is likely to occur
hence no resultant effect on environment and
compensatory afforestation will be done in the
low lying areas along the stream as per

requirement and availability of suitable land.
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CHAPTER -7

POWER POTENTIAL & PLANT CAPACITY

GENERAL

Tranha Charroli 3mall HEP is a run—of-river
scheme ulilising inflows of Tarahn stream far
power generation. The flow data for the
stream as measured with effect from January
2008 to March 2011, by the Promoter by
establishing a discharge observaltion station at
a suitable site iz available. This data covers
two lean and two flood season flow in Lhe

stream.

WATER AVAILABILITY

Hydrology data series for 50% 75% and 90%
dependability discharges of average len days of
throughout the year have been worked out (for

detail refer Chapter - 5, Hydrology).

Being a Small Hydre Project falling in  Lhe

category of ‘mini’, the power oplimization and
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1.3

the enersy calculations have been com uted for
=

V0% dependabilily discharge data.

DESICN HEAD

The net operating head, expected to be available
for power generation has been estimated by
deducting the total head loss from the gross

head on the basis of [ollowing design paramelers:

Weir crest level (FRL at intake)

EL 1822.0 m
Turbine centre line EL 1608.00 m
Gross head 214.00 m
Total hydraulic loss

From intake to forebay 8.47 m
From f[orebay to lLail race 2.26 I
Hence,
Design (net) head 200.27m
Adopted design head 200 m

Hydraulic loss compulalions are enclosed at

Annexure 8.10. Thus, for power potential studies



7.4

7. D

and power optimization study, a rated head of

200 m has been considered

EFFICIENCIES OF TURBINE & GENERATOR

The efficiencies are guaranteed technical
particulars of the manufacturer and would vary
with  variation of load. The pellon turbine
efficiency at rated condilions has been laken as
91% and that of the synchronous generalor as
896%. The overall efficiency adopted for the

calculations is being considered as B7%

POWER OPTIMISATION

The power oplimization for ¥5% dependable
discharge has been carried out for a range of
installed capacities slarling from 0.25 MW to 2.2
MW in steps of 0.25 MW upto 2MW, each installed
capacity has been worked out separately and
details are enclosed at Annexure 7.1

Bach of the computed energy for different
installed  capacities  is  then plolled against
respective  installed capacity. The ecurve =0

obtained depicts a definite trend (refer Annexure
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7.0.1

7.2). It iz eobserved from the curve thal beyond a
given capacity, the incremental energy gem*rﬁtzﬁ.{l
decreases, indicating no further advantage Lo
raise the plant capaeity. Thus, point "A" which
corresponds to an installation of 2 IMW indicates
an oplimum potential below which the available

potential is underutilized and beyvond which
Lthere is noe economical advantage in raising the
plant ecapacity. Therefore, Lhe oplimum capacilty
of the Project shall be 21 MW. The discharge
corregponding to this ecapacily is 1.25 cumecs
which iz adopted as the design discharge of the

Project

FOWER POTENTIAL

Corresponding to a design discharge of 1.25
cumecs and net head of 200 m, power polential
study has been carried out for 50% 75% and 90%
dependable year for 2.IMW rated capacity and is
appended at Annexure 7.3 Il is found that 13.039
GWh. [1.142 GWh and 9798 GWh of energy could
be expected for 50%, 75% and 90% dependable

discharge respectively.



7.6

CONCLUSIONS

The choice of inzlalled capacity is governed nol
only by power optimization but also by Lhe type
of facility proposed (base load or peaking
station), planned investments and olher factors
depending upon policies of the nodal agencies /
Government. Optimization study is only one of
the guidelines governing the choice of installed
capacity. It only helps in identifying a range
within which a project would yield attractive
returns.

It has been argued above Lhat an installed
capacily of Z IMW would be optimal. Hence, il 15
proposed to adopl an installed capacily of ZIMW
and design various components of Lhe project
accordingly. Further, it is proposed to install a
two units each of L05MW so that the plant

operales oplimally as per the incoming discharge.
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8.1

CHAPTER 8

CIVIL WORKS
GENERAL

The main objeclive of Lhe Tranha Charroli Small
Hydro Eleclric Project iz to generate power
economically and expeditiously utilizing the
local available construction material and labour
te the extent possible, using the design
paramelers and studies for a simple and cost
effective eivil works. The eivil structures
have been planned to  utilized a design
discharge of L23 cumecs which is
proposed to be diverted from Tarahn
slream utilizing a net head of 200 m Lo
generate 2. IMW of power in a  surface
power house. The scheme is envisaged to
utilize additional discharge also whenever
available n the stream during the monscon

period and the machines are expeclted Lo

operate albt 10% overload. The main civil
slructures of Lhe project COMprises a
Lrench Welr Aacross Tarahn stream. Walter

conductor system localed on the left bank

of Tarahn stream. The waler conductor



syslem comprizes ol a 3000 m of cut and
cover R.C.C. box, circular M.5. Pipe and open
channel =eclion upto the forebay cum
desilting tank. Wherever the Waler Conductor
system inlercepts nallas, suitable Cross
drainage structures have been provided. A
small forebay cum desilting tank is provided

al the end of Lhe water conductor.

The [lushing operations at the desilting tank
shall have to be carried out frequently during
the monsoon season when water is turbid and
availability is more than the design discharge.
During the non monsoon s=easzon, water will be
normally clear and free from sedimenls and
therefore, may not need frequent flushing
operations. Flushing pipe with valve shall also
be provided at forebay tank to flush out any

2ill or coarse material.

The forebay cum desilting tank provides
for an opening from where a single
penstock  takes off and bifurcating into two
penslock to feed Lhe two generaling unit
of 1.05 MW each. An auntomatic fUrpassing

spillway fitted with falling shutters has



8.2

been provided adjacent Lo the f[orebay
cum desilting, A short tallrace leads t e
discharge from the Power House back to

Lhe stream.

The wvariouz component of the project is as

under :

TRENCH WEIR

Diversion structure iz required across the
slream for diverling itz discharge for power
generation which should be least expensive and
as simple as possible, This iz a run -of- river
type scheme and i1t is nol possible to provide
storage because of ils inherent fast filling
tendency. A trench type weir is considered
suitable for Lhe sile. The Ltrench lype weir =hall
be capable of diverting all the lean season flow
and the structure shall alse be capable of

passing flood,

Trench type weir is a simple lrapezeidal trough
made up of R.C.C provided wilth sloping
structural sleel trash rack over the full width

of weir on the top. The criteria for determining



the length of the Lrench weir is that it should
be capable to pass the design flood discharge
In our case, length of the trench weir has been
kept as 17.50m o pass the design flood
discharge of 107.06 cumecs with HFL at
EL 1825.00m.The bed of trench weir has been
provided with a slope of 1 in 17.5 in the f[low
direction so that sufficienl veloeity is generated
to carry away small stones and heavy silt upto
edmm size thal may find entry into the weir
through the trash rack openings. The d/s edge
of the trench weir has been kept at
EL.1820.15m.The width of trash rack is proposed
ag 1.£20m, which is fabricaled using 50x10 M. S
Flats along the direction of flow with 25mm
clear spacing in between the flats. The intake
structure is located on the lefl  bank
sufficiently away from the midstream =o
Lhat the Fegime of the river 1= nolt
affected during normal high flood level
conditions. Two  openings are provided In
Lhe intake  structures ., one of L20m x
1.OOm  for carrying the design discharge
through Lhe water conductor system andd

the other of 0.40m dia. for carrying
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directly the shingle collected 110 the
trench weir Lo a suilable location in the

stream downstream . The Inlake opening is

designed to carry digscharge of 1.375
cumecs lo allow for Lhe additional
requirements [or flushing silt . Entry te
Lhese ducts are controlled by gates

operated from the top of the intake
structure . The intake structure permits
the release of waler Lo the desired
extent. The top of the intake structure
has been kept at EL 1825.50m which is
above the maximum high floed level EL
1825 00m The  proteetion works in the
river bed both upstream and downstream
of the weir consist of wire crates
1500x1500x1500mm  with a topping of 100
mm concrete M20. The concrete prolecls the
wire mesh from tearing . These extend
6.00 m on upstream and 5.00m on the
downsgtream . Concrele toe wall , one on Lhe
upstream and one on the downstream of
the trench of 2.00m height serve as a
safeguard against dislodging of the blocks

and consequent  erosion.
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8.3

Plan and Section of the Diversion weir iz shown

in the Drg. No. TC - 2 and 3.
WATER CONDUCTOR SYSTEM

The waler conductor system consisls of a
combination of cut and cover section and open
channel section. Rectangular open channel
section 1s provided in reaches where topography
and geological strata is  suitable. Where
excavalion are in geologically unstable strala, a
reinforced concrete cul and cover section has
been proposed. The water conductor system has
been designed for a discharging capacily of
L3375 cumees uplo forebay cum desilling tank.
A free board of 400mm has been proposed for
both cut and cover and open channel section.
The bed slope for water conduclor system to
provide for the friction losses and other losses
iz 1 in 415 and [low velocity is about 1.42m/sec
to carry a discharge of 1.3%2% cumecs. This
velocity 18 considered adequate to prevent
deposition ef sill in the system. The water

conductor system shall be free f[low type

Section of the Water Conductor sysltem is shown

in the Drg No. TC - 4.
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8.4

FOREBAY CUM DESILTING TANK

The hilly streams generally carry appreciable
quantities of coarse silt and sand during Lhe
monsoon season. It is, therefore necessary Lo
provide  desilting Lank lo  exclude coarse
particles so as to minimize the abrasion to the
turbine runner or buckets especially in high
and medium schemes where abrasion effecl
hecomes more proncunced. A desilling tank is
proposed to exclude the coarser particles of
size exceeding 0.20mm.The desilling tank is of
surface Lype open basin 9.50m long 5 0m wide
and 3.0m deep, lo keep the velocity wilhin
desired limil. The horizontal velocity of flow
and the seltling velocity of flow are 0.09 m/=sec

and 2.86 cm/sec respectively.

The main function of the forebay is le provide
adequate depth of water at the penstock intake
to prevent vortex formalion and avoid the air
entry intoe the penstock and also to meel Lhe
immediale water demand for generalion. The
FSL in the forebay iz kept at El 1812.53 m and
providing a free board of 0.40 m, the top of
the forebay is kept at El 1813.93 m.
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Water seal of 042 m 12 provided beltween the
Minimum Draw Down Level (MDDL) at El 1810.52 m
and penstock top level at ElI 181011 m s
considered adequate to prevent vortex formation
and entry of air inlo pensltock. The forebay is
proposed to be lined with 300 mm Lhick RCC wall
of MZ20 wilh reinforcement to prevent water
seepage losses and water logging. At the penstock
intake, a trash rack is provided to prevenl entry
of debris  or floating material inte the
penstock. Provision of air vent pipe has been
made in the penstock al first anchor block for
release of entrapped air in the penstock. A
butterfly valve iz provided near the penstock
intake for controlling the water discharges into

the penstock from the forebay.

In order Lo achieve the objective of meeling the
immediate water demand for starting Lhe
generating units and fluctuations in energy load,
three minutes slorage capacity of 216 cubic
meler has been proposed in the forebay tank,
One 100 mm dia flushing pipe with a manually
operated valve is provided at the end of central
silt gutter for flushing out the unwanted material

which may collect at the floor ol forebay in due
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course of time and passing Lhe same into the

=pill channel on downstream end

Plan and seclion of Lhe Forebay cum desilting

tank are shown in the Drg. No. TC - 5 and G

PENSTOCK

Penstock alignment has been finalized after a
careful study eof Lhe wvarious proposals and
adopting the one, which requires minimum
excavalion as well az minimum number of bends.
Surface penstock has been provided as per Lhe
suitability of the topography of the area. One
number penstock pipe of high Lension steel
confirming te [5-2062 grade B, 700 mm diameter
has been provided from the intake with its
center line at EL 1809.41 m. The length of
penstock i1s 325 meter. It will be bifurcating near
the power house to Tfeed Ltwo units separately
having appox. length of 30 m each, 350 mm dia.
The penstock shells are proposed to be fabricated
at site from structural steel plates and properly
welded. Radiographic and ultrasonic testing of
each welded joint shall be carried oul besides

the hydrostatic pressure testing which shall be



carried out at random on some of the ferrules.
The welded pensztock =hall have lesz hydraulic
losses besides ease ol transportation and

erection.

The plate Lhickness of penstock has been
proposed as Gmm and 10mm. This has been
calculated taking into account the water hammer
pressure as 10% of nel head and corrosion
allowance of 1.5 mm. Flow velocily of 3.25 m/sec
in the main penstock has been considered to
reduce the losses. The tentalive head loss of 5. 26
m. have been estimated to be occurring in the

penstock =ystem.

The surface penstock will be anchored al hoth
the horizental and vertical bends to resist the
unbalanced hydrostatic forces due to change in
the direction of flow and to prevent movement of
penstock on accounl of vibration or water
hammer effect. All anchor blocks will be of RCC

and their s=stability has been checked as per

relevant IS codes.

The =urface penstock i= supported between the
anchor blocks by the saddle supports. The

spacing of saddle supports has been kept as 10
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m. The saddles =shall also be constructed in RCC
a¥ the head of waler acling on the pipe is very
high, flexible sleeve tvpe expansion joint has
been proposed down side of each anchor block
in the surface penstock Lo permil expansion

conlraction due Lo temperature variations. This
shall also facilitate in erection of penstock on

the slopes.

L-Section of Penstock has been shown in Drg
No. TC-7 whereas delails of anchor blocks and

saddle supports has been in drg. No TC- 89,10
FPOWER HOUSE AND TAIL RACE CHANNEL

The proposed power house building is 24.50m
meter long and 18.00 meler wide for housing two
number Lturbines, generating units, control
panels, store cum workshop, baltery room ete.
The heighlt of powerhouse from the floor up to
the truss level has been kept as 9 meter. The
sidewalls shall be made of stone masonry and
RCC columns. Beams, foundalions of generating
units shall be laid in RCC M20 grade The floor
of ballery room shall be laid in acid resistant
finish, whereas the other [loors shall be laid in

terrazzo fimish. The roof shall be constructed of



tubular trusses with CGl sheets. Provision has
been made for 20/5 MT capacity EOT crane inside
the powerhouse. The lail race channel 15 designed
for carrying .20 cumecs discharge. The tail race
waler is carried through a 60 m long free [low
cut and cover channel at a slope of 1 in 100 up

to Tarahn Slream.

Plan and section of the power house and the tail
race syslem are shown in the Drg. No. TC - 11

and 12, respeclively.



ANNEXURE 8.1

DESIGN CALCULATIONS

DIVERSION STRUCTURE (SHAMRI NALA SIDE)

1.1 Design Features
Design discharge 1.25 cumecs
Add 10% for silt Mushing 0.125 cumecs

1.375 cumecs

Add 15% for shingle flushing 0.206 cumee

AT EEEE S .-

Total Discharge drawn 1.58 cumecs
Pond level 1822.00m
High Flood Level 1825.00m

Average bed level at diversion site  1821.50m

1.2 Calculation of size of Trench Weir
Bg -QIE!xEEanEIxi'EEE

Bg = width of trash rack for complete withdrawl of flow
3 = [/CX b

Where © =  Diverted discharge = 1.58 cumecs
C = Coefficient of discharge for board crested weir =1.53
L = Length of the trench weir = 17.50 m
El = Area of opening / total area of the trash rack surface = 0.50
E2 = Ratio of arca of opening in the trash rack io be clogged =
.50

Cl = Coeflicient of discharge in Trash rack opening = 0.46



E = [1.58/1.53*17.5]"" = 0.154

= 1.58/0.50x 0.46x 0.50 x 17.50 x v (2x9.81x0.154)
=045 m

L
|

However, provide By= 1.20m and length of trench weir as 17.50 m.

DEPTH OF TRENCH WEIR
0.85 m at right abutment end sloping down
to .85 m at intake end near lefi abutment

Length of water way = 17.50 m
Design discharge = 1.58 cumecs
Top width of Trench Section (Bg) = 120 m
Let water depth along any section

of the channel = dm
Area of the trench weir =  Bgxd

= 1.200 x d
Velocity Head at the end
of the trench h, - O oK &

n+l 2T

Where
n= arbitrary constant n = L3l

depending upon bottom profile of
channel

Velocily head h, = | 0.50/1.50] x [d2x1]
= d



The corresponding discharge is given by

Q = Av2ghv
= 120xdx v2x 981 x d/6
= 2.17xd™?
= |.58
d = [ 1582177
= 0.810m
Say = 085m

However provide water way 0.85 m depth at start inereasing o 1.85 m at
the intake. This gives a bed Slope of | in 17.5

Average Depth = (0.85+1.85)2
= 1.35m
Q = [ln]xAxR¥®xs"%

= /0018 x 1.20x 1.35 x [ 1.20 x1.35/ 1.2+2 x 135" x | 1/17.5]"3
= (10018 )x 1.20x 1.35 x 0.56 x 0.239
= 2,05 cumecs > 1.580 cumecs

The trench will have adequate capacity even if 50% of it was
clogged with gravel for which the discharge, will be

Q =__ 1 x120x068x[ (1.20x0.681(1.20+2 x 0.68) ] ** x [1/17.5]'"
0.018

= (10018 )x 1.2x 046 x 0.352 x 0,239

= 2.58 cumecs > 1.58 cumecs



1.4 INTAKE/CONTROL STRUCTURE
Size of opening provided for entry to water conductor .

Width 1.20m
Depth of water 1.00 m
Area 1.20 sgq.m
Discharge |.58 cumecs
Velocity 1.32 mfs
= 1.58/1.20 |-

Size of Shingle Flushing pipe at Intake leading to the river -0.40 m diameter

Design discharge for Shingle Flushing pipe = 0.206 cumecs
( 15% of design discharge)

Hence , invert level of intake opening works out to as follows.
Pond level 1822.00 m

H.L. at the junction oftrench 182015 m

Weir and intoke structurc

Diameter of Shingle flushing pipe| 0. 40 m
Water cushion above 0.50 m
Crown of intake opening

Sill level of intake structure 181065
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2.0 Water coducter System ( Box Type )

Upto Desilting Tank

Discharge in W.C.S 1.375 cumecs
Width .20 m

FSD 1.00 m
Rugosity CoefTicient D018

Area of section (A) 1.20 sq.m
Wetted Perimeter (P) 3.20m

Let us provide Slope (S) 1:415

Velocity {v‘ﬂ- (Unxs"™x (A/P)™°
(10018 Jx(1/4150.5x(1.20¢43. 207
1418 m's

Let us provide Velocity (V) 1:42 m/'s

Hence Provide a bed slope of | in 415 in box channel section
from intake to desilting tank .
3.0 DESILTING TANK

Discharge 1.375 cumecs

Particle size to be excluded 0.25 mm

Settling velocity 3.10 em/fsec

Width proposed 5.00 m

Depth proposed 3.00m

Flow through velocity 1.375/3.00 x 5.00
=0.09 m/sec

Settling length

{Flow through velocity)Settling velocity x depth
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Moderation of settling velocity | (0.132) x v/vd
(0.132 % 3.10 W3 = 0.2365 cm/sec

Moderated settling velocity 3.10-0.2365 = 2.8635 cm/sec

Settling length (0.09 x 3.0) /0.02863 =9.50m

40 FOREBAY TANK

410 Forebay Tank Capacity

FSL at Forebay

1813.53 m

Min. draw down level

1810.53

Depth of water bet. FSL and MDDL 3.00m

Requirement for 2,75 min. i:ipa::it'y in 1.25 x2.75 x60
Forcbay during sudden demand condition | = 216.00 m”3
Area of the forebay tank 72.00 sq.m
Size of the forebay tank 5.0x 14.50
4.2  Setiling of Intake Opening
Opening height of Penstock 1.40 m
Min. draw down level 1810.53

Less water cushion above top of intake opening 0.30 x 1.40 = 0.42m

Less height of opening up to o/l of intake opening | 1.402 = 0.70

C/L of intake opening

180941m  (1810.53-0.42-
0.70)

430  Swrplus escape at Forebay

Design Discharge 1.25 cumecs
FSL at forebay 1813.53 m
Height of automatic falling shutters | 0.40 m
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Crest of surplus spillway escape 1813.53
Length of Spillway CLH™ =125
1.70 % L x 0.40™% = | 25
=300m
5.0 Penstock
5.10 Design Features
Design Discharge 1.25 cumecs
Diameter of Penstock proposed | 0.70 m
Velocity 3,25 misec.
Length of Penstock 325.00 m
5.20 Design of Steel Liner
Tl_ﬁign Discharge 1.25 cumecs
FSL at forebay I1813.53m
Lowest C/L elevation of penstock | 1608.00 m
Head 20553 m
Add 10% water hammer pressure | 20.55 m
Max. design head 226.08 m
Thickness of steel liner 22.61 x 0.7/2X1050
=7.53mm

Provide steel liner thickness varying from 6 mm at the top to 10 mm at the

Power House end ifc allowance for corrosion,
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£30  Hvdraulic Losses in Penstock

Friction Loss

(FxLx V)}/2xgxD
(0012 x325%x3.25°)/2x9.81 x 0.70

= 3.00m
(iher losses | entrance loss, 226m
bend loss, losses in reducer pipe etc.)
Total Losses in Penstock = 526m
6.0 Power House
Calculation of Design Head for Turbine
Pond Level 1822.00
Entrance loss from intake to water | 0.5 x 1.14°2
Conductor syslem =031m
Friction losses in water conductor | 0.0024 x 3000
system =7.20m
Other miscellaneous losses due o | 0.96 m
Transition etc.
Total Losses 847 m
F5L at Forebay 1813.53
C/L of unit 1608.00 m
Gross Head 205.53 m
Hydraulic losses in Penstock 5.26m |
MNet Head 200.27m
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CHAPTER 9
ELECTRO-MECHANICAL WORKS

General

The Tranha Charroli small hydro electric project
is localed on the Haripurdhar- Kupvi road . The
nel head available to Lhe machine is 200 meter,
An installation of 2.1 MW comprising of two units
each of 1.05 MW is proposed to be provided in
the surface Llype power station located on the

left bank on Tarahn stream.

For the available discharge and head, impulse
turbine is appropriate and being proposed. The
main advanlage of proposing a pelton turbine is
its relalive simplicity and capability to operate
under low flow conditions. The turbine will be
coupled to the synchronous generalor and Lhe
configuration will be horizontal. The particulars of
layout of the power station equipment and of Lhe
turbine, generator, switchgear, control and the

other related equipment Lo be installed in the
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power  ztation and outdoor swilchyard are

deseribed in this chapter.

Fower house and equipment lavout

The generating unit will have a horizontal shaft
arrangement. The unit will have a lengitudinal
arrangement parallel te the lengthier axis of the
power house. The duct from the unit  will
discharge waler directly into Tarahn glream. The
service bay is placed from where access is
available from the contemplated path to the

power house.

Hydraulic turbine

The turbine shall be horizontal shaft, 1mpulse
Lurbine, suitable for coupling lo the horizontal
shaft synchronous generator of 2.1 MW capacity.
The Lurbine shall be capable of giving higher
than the rated output te mateh 10% overload
capacity of the generator The specific speed of
the generator shall be as per the best practices
and with proven design and operation. The

turbine  will be provided with suitable electro



hvdraulic governor to ensure speed control under
all operating condilions. Speed response elements,
resloring mechanism and load limiling devices

will be integral parts of Lhe governor system.

The turbine =shall alzso be provided wilth safely
devices, nslrumentalion., compressed air etc. A
relatively moderale speed of the turbine shall be
selected =0 as to help in controlling erosion
damage. The turbine design shall permit for
quick and easy replacemenl of worn out parts,
including runner and the components shall be
interchangeable. Malerials and composilion shall
be resistant to wear,

The turbine runner =hall be of 3% chromium
and 4% nickel stainless steel having buckets
integrally cast with the inner central dise. The
distributor =hall be fabricaled from weld able
steel plates and shall have suitable sections for
ease of shipment within transport limitations. The
discharge of Lhe unitzs shall be regulated by
needles. The material of nezzlez and needles shall
be of the best qualily =stainless sleel as per

prudent practice
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The Lurbine particulars shall be as follows:

Number of turbine 2

Type Horizontal Pelton

Rated autput 1260 kW
Rated head 200 meter
Nominal discharge .25 cumecs
Maximum pressure rise 20%
Maximum speed rise S0%
Generators

The generalor shall he horizontal shall,
allernating current, synchronous/ induction

generator type, directly coupled te the turbine on

a common generator shaft.

The particulars of Lhe generators shall be as

follows:

Number of generators rrd
Rated oulput 1050 kW
Cont. Overload capacity 10%
Rated vollage . 3KV+ /- 10%
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Frequency 20" Hz.

Raled frequency variation : 3%
Inertia constant Nol le=s than 1.0
Short circuil ratio Not less Lhan 1.0

A= in the case of turbine, nearest standard
rating of the manufacturers shall be considered.
if financially advantageous. The generator shall
be star connected and all the main leads, phases
and neutral, shall be broughlt oul for grounded
operations. Necessary CTs and PTs, surge
protection and the neulral grounding equipment
shall  form  part of the generator supply.
Brushless shaft driven excitor system shall be
provided with Lhe generators together with all
equipment required for voltage control, output,
power factor etc. along with the required
instrumentations. The generator winding as well
a5 rolor shall be provided class F insulation.
However, the temperatlure rise for normal
operalion shall be limited to that of class B
insulalion to ensure long life of the machinery.
The generator shall be npatural air cooled. self
ventilated type provided with cooling svstem

based on closed circuit circulation principle. The
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9.6

cooling svstem =shall be complete with
temperature and flow indicators, thermostats,
relavs. alarms, annunciation devices eto.
Provisions of compressed air operaled brakes

shall be provided.
Fly wheel and field poles

Necessary fly wheel effect shall be incorporated
with the rotating parts of the generator and
shall be determined in consultation with Lhe
turbine manufacturer The field poles shall be
provided with adequale damper windings to

improve stability under fault conditions.

Stator

The stator frame shall be of fabricated steel
construction. The frame shall be degigned to
withsland bending stresses and defleclions due to
its  self weight of the complete core to be
supported by il. The stator core shall be built up
of segmental punching of low loss The design
and construction of the rolor shall be in

accordance with the hesl modern practices
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Adequate factor of safety al maximum runaway
speed based on yield point of the material shall
be ensured by the manufacturer and shall not be
less than 15, The stator winding shall be of the
type which will minimize losses and healing due
lo circulaling currents. The slrands shall be of
annealed copper, free from splinters, flaws, rough
spots or sharp edges. The end porlion of the
colls  and the connections shall be rigidly
supported and braced to prevent vibration and
dislortions under stress caused by the mosl
severesl short circuil conditions te which the

generator may be subjecled.

Generator shaft

The generator shaft =hall be made of the best
quality forged carbon steel properly heat treated.
The shaft shall be of adequate size to operate at
all speeds including maximum runaway speed and
capable of wilhstanding shorl circuil slresses
withoult excessive vibration or distortions. The
generator shaft shall have provisions for
mounting of the turbine. The generalor bearings

will be suitably designed to withstand safely all
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9.9

9.10

the working forces withoul abnormal lemperalure

rizse.

Penstock

A single penstock from the forebay will carry
water and it bifurcating into two parts al a
distance of nearly 30m from the power house
and will feed water to the pelton turbine

controlled by an inlet valve,

Inlet valve

Butterfly Lype inlet valve of modern design shall
be used as a closing device as this will be
operationally more simple and economical. The
inlet valve shall be activated by pressure from
the hydraulic servomolor and counter weight. All
accessories shall be provided including remote
operation from control panel A sluice valve shall
also be provided before the inlet valve for ease

of maintenance and smooth operalions.

Electrical power scheme
Power will be generated at 3.3KV  which is an
economical voltage for generators in the capacily

range being proposed for Lhis stalion Unit

L
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system  layoul of the generating unit and its
auxiliaries has been adopted for the station. The
generating unit will be connected to a 3.3 Ky
indoor bus. There will be a single step up
transformer of 3.3kV/22 KV of a suitable
capacity.

The 3.3 KV and 22 kV swilchgear will be the
main control cenire at the power station, on
which the required «controls and moniloring
equipment will be installed. The unit
synchronization will be done on 3.3V indoor bus,
The power shall be stepped up te 22 kV by a
step up transformer, located in the outdoor
switchyard, with power flowing inte the HPSER

systemn through a 22 KV transmission line.

Control and protection

The control logic to be adopted in the station
shall be semi-automatic, for unit starting,
stepping and load management frem a centralized
control board. Manual synchronizing arrangement
shall be provided for the generating unit and the
22 KV feeder. All necessary controls. indicating

instruments,/ =ignals and safety devices shall be
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provided. The following control and relay panels
complete with auxiliaries shall be provided al the

station control desk.

Panel | Generalor turbine Unit |
Fanel 2 3.3 kV indoor bus panel
Panel 3 Generator - Lurbine Unit [l
Panel 4 “tep up Transformer panel
Panel 5 22 kV feeder panel

Panel B8 22 KV incomer feeder panel

Quldoor switchyard

The outdoor switchyard is located adjacent to the
power =slalion on the erection bay side The
swilchyard equipment shall comprise of one 23
MVA step up transformer, 22 KV circuit breakers,
<2 KV bus and line isolaters , Bus PTs. CTs bus
bars, Las. There will be an incomer breaker on
the 22 KV Chheonra feeder and a feeder breaker
to connect to the HPSEB grid In addition, there
will be a station transformer.100 KVA 22/0.415KV
installed in the switch vard for taking station

supply from Lhe HPSEB syslem for stalion

auxiliaries,
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9.14

Transformer

The =lep-up peneralor Iransformer with a
capacity of 3000 kVA. 22/3.3kV. shall confirm to
IS5 standards. Its oulput voltage, BIL ete. shall
allow for de-raling faclors as applicable for

altitude corrections.

415 V switchgear

The 415 V  swilchgear, for the station/ unit
auxiliaries, shall comprise of the required number
of Incomers and outgoing circuils for unil and
station auxiliaries. Motor contrel of equipment
shall be suitable for 415 V +/- 10%, 2 phase, 50
Hz grounded system having a fault level capable
to withstand the faull currents. The motor
control unils  shall be self standing metal
cubicles  of comparimentalized constructlion,
complete with isolating switches of interlocking
type. Bus bars shall be placed in separate
compartments al the top of the circuit breakers,
which shall be Air break, 23 pele  indoor type,
consiructed as per latest practice. All accessories

such as iselating switches, safety features,
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9.16

inslruments, controls, protective relavs shall be

provided

Battery and DC Board

A 1O V DC baltery, 30 AH capacity, mainlenance
free shall be provided at the power station for
controls and protection, emergency lights,
communications ele. A ballery charger of suitable
capacity and a DC distribution board for
incoming and outgoing circuits shall be provided.
All  outgoing circuits =shall be provided with

necessary instruments and meters.

Power and control cables

The 3.3 kV connection from the generating units
and thereafter to the step up transformer shall
be made using single phase cables. Copper cables
shall be used for econnections of all conlrols,
instruments, PTs, CTs. For the 415 V or the 230
V. circuils, PVC  insulated, PVC shealhed power
cables shall be used. The cables used shall be

capable of withstanding the short circuit ralings
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Earthing system

Power house zhall be provided with ground mat
The ground mat shall be suitably designed to
control the step and touch potentials and shall
comprise of MS flats/ bars confirming to IS 3043
The size of the ground mat and its depth of
laving . size of Lthe flats and bars etc. =hall be
made according to the design based on the
measured soil resistivily. Earthing buses of flals/
bars, shall be provided at all locations where

equipments are Lo be installed.

Illumination

Indoor area of the machine hall shall be
illuminated with high efficiency luminaries Lo
provide Lhe desired illumination level as per
standards. Rooms and other locations shall be
provided wilth fluorescent light. OQutdoor areas
shall be illuminaled wilh sodium vapour lamps or

other suitable luminaries.
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HOT ecrane

The machine hall of the =tation shall have
provision for an HOT crane of 10 Tonne capacity
for meeling the handling needs of the plant and
equipment during installation and subsequent

maintenance.

Fire fighting equipment

Portable COz flire extinguishers will be put up
for fighting electrical fires, supplemented by
portable foam type for oil fires and sand
buckets to be provided at suitable locations. Dry
powder. non-toxic type fire extinguishers will also
be provided for electrical equipment. In addition,
suitable [fire prolection will be provided at
strategic locations with flexible hose pipes for

water spray,

Power evacuation

The power generated at Tranha Charroli power

station will be transmitted by a three kM long 22
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KV Llransmission

feeder of HPSEB.

line to the adjoining 22 kV

HV



CHAPTER - 10
CONSTRUCTION PROGRAMME

10.1 GENERAL

Tranha Charroli Small Hydroe Eleclric Project iz a
run-—of-the-river scheme in Shimla district of
Himachal Pradesh The project has been
contemplaled comprising following main civil

siructures,

. Mverszion wei
. Intake structure
. Water Conductor System
. Forebay cum Desilting tank
. Penstock
- Power house
10.2 CONSTRUCTION TIME AND WORKING SEASON

Construction programme, selection of methodology
and equipment has been planned with the aim of
commissioning the project within Eighteen months
with the expectalion that working season shall be

available round the vear.
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10.3

10.4

APPROACH ROADS AND LOCATION OF THE PROJECT

The project iz located at aboul 170 km from
Shimla town on Shimla Solan Haripurdhar
Kupvi motorable HPPWD road and 1= linked to the

nearest rail head at Solan by a 70 km long road.

A small patch of approach road will have to be
constructed te link the exact location of lorebay

and power house, as per requirements,

To link the intake area (Tarahn stream) aboul
900m long road has to be constructed bifurcating
from existing HPPWD road at Bridge crossing.

along Lhe slream itself on left bank.
DUMP AREA

Excavaled material from intake works., water
conductor system, forbay cum desilting tank,
penstock and power house area. shall be dumped
in the identified dump areas, located within a
distance of about 500 meter from the respective
sites. Dump area shall be located much above
the highest flood level of the stream and shall
he prolecled wilh relaining walls and wire

crates etc:
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FRE-CONSTRUCTION FACILITIES

Pre construction facilities such as Setting up of
reference marks bench marks arranging and
marking of the delailed lavout of different
structures in the field; land acquisition for
labour huts, plant areas, stores, residential and
non-residenlial buildings, approach roads, paths,
construction of bridges in the project area,
construction power; slope protection works in the
diversion weir and water conduclor system,
forebay cum desilting tank, shall hbe made
available in the firsl yvear, to facilitate
construction of the project Most of Lhese
activities as well as other activities relating Lo
project infra-structure shall be completed prior

to commencement of major project components
SEQUENCE OF WORKS

Following works are proposed lo be executed in
the project completion schedule of 24 months.
since the area's localion shall permit round the
vear working,

Excavalion in diversion weir, waler conductor

system, forebay cum desilting tank penstock
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trench, power house complex and tail race

svslem.

All stone masonry/ RCC (lst  stage) works.
penstock, anchor blocks and power house

complex

Construction of power house building. bench

for switch vard.

Placing of order for generaling equipments
and other auxiliaries including transmission

and swilch vard equipments

Fabrication of M8 pipe for Water Conductor

system and penstock

Excavation and concreting in diversion weir

(2nd half)

All stone masonry and R.C.C. works (2% stage)
in  diversion weir, intake structure waler
conductor system. forebav cum desilting tank,
penstock. anchor blocks. saddle supports and

power house complex.
Complete erection of penstock

Complete ereclion/construction of water
conductor svsiem, penstocks, other hvdro
mechanical works including gates, lrash rack

and valves elc,
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10.7

10.8

Supply and ereclion of generaling equipmenls

and other accessories.

Completion  of all Electrical and Hvdro
mechanical works mncluding ereclion of
machines ete

Testing and commissioning of units.

The detailed schedule of Lhe above works has
been shown in the Construction Programme Bar

Chart {(Annexure-10.1)

MATERIAL PLANNING

The malerial requirement such as sand and stone
aggregate etc. shall have to be sourced from
Renukaji. Other items such as cement. steel,
special steel plates for penstock ete shall be

procured from Kala Amb.

MAN POWER PLANNING

As the work is proposed to be executed Lhrough
local petty contractors. the labour required for
the same shall be arranged by them from the
villages in Lhe vicinily of Lhe projeclt area where

sufficient semi =killed and unskilled labour force



10.9

prevails However, zkilled labour and for
supervision and proper execution of works,
manpower shall be broughl from other areas
Lhrough local emplovment exchange and other

designated human resources agencies.

The operation and maintenance staff shall be
accommodated in the colony near the power
house area and inlake area., al a reasonable

distance

MODE OF EXECUTION

All the civil works are proposed to be executed
through petiy contractors, works relating to
hyvdro-mechanical will be fabrication and
installation and again will through sile
fabrication, while works relating to E&M package
will on EPC contract . The works shall be

awarded in following packages :
= Civil works
Hydro-mechanical works

Electro-mechanical works
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11.1

11.2

CHAPTER - 11

ENVIRONMENT AND ECOLOGY

GENERAL

Tranha Charreli small hvdro electric project is
proposed ‘to be set up on the left bank of
Tarahn stream in a location adjoining Kupvi
Tehsil Chopal and DisL. Shimla Project
components do not fall intoe anv habitated areas
and the villages in the surrounding vicinity on

the mountain slopes are sparsely populated.

SITE SELECTION AND CONSTRUCTION

=ite selection of Lhe scheme has been done
keeping in view the ecological setting of the
area. Being a run-of-river project, no land
submergence iz invalved and unlike dam based
projects, it is free from associated problems of

water logging, =salinity and rehabilitation of

population,
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11.3

Project components are planned to be
constructed with foundations firmly embedded in
the rocks or In ground. Hence, there is no
danger of anv erosion or digsturbance to hill
slopes. Project construction would neither affect
nor bring any significant changes to the phyvsical
aspects of Lthe projecl area Soil stabilization
measures will be a parl of Lhe design crileria
Excavaled material from Lhe various work sites
will be suitably carried to the designated
dumping areas and adequately settled / secured.
The infrastructural facilities to be created for
the construction aclivities  will  be  mostly
temporary in nature. Land acquired for
temporary site office and labour colony shall be
returned in its original shape after ,completion of
project by taking adequalte preventive

corrective measures.

NATURAL RESOQOURCE BASE

Project activities will not affect the natural
resource base in the project area in short term
or in the leng lerm. Project does nol envisage

any consumptive use of water. Thus, the resource
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for irrigation is not affected. Waler flows [rom
other =mall =lreams and nalaz joining Lthe Khads
downstream of the diversion weir, coupled with
the s=sacrificial discharge is considered to be
adequate to meel all downstream requirementls of

waler for irrigation, as and when required.

Also, there will be no adverse impacl on aquatic
wildlife or fish wealth. Il is generally only due to
large dams that the fish migration patterns
change. In case of small hvdro schemes such as
the one being proposed, there is no significant
change in the velocilies of waler current and
hence no changes in the ambient conditions for
the aquatie faunas. The fish migrate to higher
elevation during summer months and at that
time, there will be plenty of water in the khad/

nala.

PUBLIC HEALTH ASPECT

Being a small hydel scheme, public health aspect
will not be alfected. The EPC ,/ Turnkey,/ piece
meal contractors would ensure to adopt and

take suitable measures. Safe drinking waler
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11.6

arrangements shall be made and seplic lanks
shall be constructed to take care of public

health requirements

ESTIMATION OF MEASURES

Following measures with adequate budgetary

provisions have been considered:

. Provi=ion ol =afe drinking waler fercl
sanitallon

. Provision of kerosene oil to labourers

. Restoration of temporary land acquired for
site office and labour celony to its original
shape

. Plantalion of trees in project area as well

as powerhouse area.

. Anti- poaching measures shall be enforced
by educating the work force
SEISMICITY

The project area lies in the region susceptible to
damage due to earthquake. The area as per
classilicalion falls under Zone IV. Therefore,
adequate =seismic co—efficienl shall be derived for

adopltion in the structure design of the project.



) LR )

Ty By ey e o O =y =y =y L=y = A = = ey T Ty Ry i =y A= e LR T 3 Y M= IR~ Y mee vy

117

CLEAN DEVELOPMENT MECHANISM

Under Kkvoto protocol, it has been decided to
intreduce Clean Developmental mechanismm to
bring down the green house gas emissions. The
estimated support from such a mechanism.
besides making the project financially viable,
shall help in the preservalion of environment. Ac
zeparale chapler 15 has been devoted on this

important subject.



CHAPTER - 12

RATES FOR DIFFERENT ITEMS OF WORK
TRANHA CHARROLI HEP
Rates for vanous items of work are analysed on the basis of labour rates and
material basic rates already derived on the basis of current market rates applicable
at site of project. The rates so worked out are as under -

Sr.No__ |DESCRIPTION OF ITEM UNIT_| RATES
1 Cament MT 70148
2 Sand Cum 1829.00
3 Coarse Aggregate 20/40 mm cum 2139.00
q Cement Concrete M-10 cum 4854 00
5 Cement Concrete M-15 cum 5390.00
6 Cement Concrete M-20 cum 6226.00
T Supply of steal reinforcament MT 45087.00
B Supply of structural steel MT 44016.00
a Supply of Penstock steel MT 55573.00
10 L CC M-15 in superstructure UM T30u4.00
11 PiL CC M-20 in superstructure LI B140.00
12 PIL CC M-10 in superstructure cum 67E88.00
13 Fab. and errection of stesl reinforcement MT 57834.00
14 Fab. and ermection of Structural Steel MT TB247.00
15 Fab. and errection of Penstock steed linaer MT DoOST.00
16 Dewatering KWh 43.20
17 |Fab. and emection of Stop log /Gates MT | 122825.00
18 Stone masonary in CM 1:3 CLIm 3402 .00
19 Wire Crates cLm 1630 .00
20 Excavation in lppse rock / overburden LI 279.00
21 Rock Excavaton CLAT 522 00
22 |Rock Balting m 551.00
23 Boulder Filling (Hand Packed) UM B25.00
24 |Plastering 6mm thick in CM 1:3 sq. m 83.50




ANALYSIS OF RATES - MATERIAL AND ITEMS OF WORK
CEMENT
Diescripdion Linit Oy e Arnind
‘Cost of cement &1 Chanoh MT ] G400 400,00
Carnage of cament from shoeideal
I Ehis projic] shors in Km a
Rate of sruck per km 35.00
Load carrying capacity of 8
Hh trick i AT
Carmage chanes upls proeet sie 13125 1313
Undcading & Stacking # siorm LS 100000
Sub total {arrbre) 651313
Shorage charges @ I 195,30
Cartiage by mannul abowr b e work sie
taking average lead of 1 km
rale &8s per HPSR-2009 MT | 17268 17d. 68
Total GAGT 20
Supsivision chasgas. @& 13782
G-Toial To18.82
COST PER MT Tnaaz
COST PER BAG 350.84
Say A51.00
SAND
Drescrpilion Linit Lty  Rae Arncunt
mﬂmnmﬂﬂumq Sum i 800 BO0U00
cmﬂuﬂmmm
io e project siore in km 65
Rate af fruck per km 3500
Load camying capacity of arr
the Brisck i oL
Carmiage charges upo propct site 0345 603 45
Unlcading & Stacking at site 100,00
S-Total {a+b+c) 1503 45
Blorage charges % 45.10
Camiage by mannual labou & e work sie cm 1 34236 342,35

taking average kead of 1 km
rate as per HPSR-189%
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Total 1850.50
Superwision changes {5 2% araz
G-Total per Cum 1628 72
162904
COARSE AGGREGATE 2000 mm
Descnption Ui Oty Faw A
Cost of sggregale at crusheniquarny site U royaly cum 1 1000 100800
Carriage of aggregate irom crusheniquarmy sie
b they progect sbore in ke E5
Riate of truschk; par om 35,00
Laad carrying capacty of arn
thae truck in cum
Carnage changes upto propsct aite 603 4483 603 45
Linkcading & Stacking af sie 10000
5-Total (a+b+g) 170345
Slorage charges A% £1.10
Camriags by rrannual lbour o the work site curm 1 34238 34235
taking average ead of 1 km
rabs ag por HPSR-2008
Tatai 2088 &0
Supardnion charpes & % 4194
Ci-Torial e Ciien 213684
2138.00
CEMENT CONCRETE M-10
ILhnit Oty Fata JArnnunt
Maianai
Cement Bags 483 351 1605.33
Sand “um 045 1829 BEE.05
Coarse aggreqgais 40 mfm nominal size CcLimi ] 2138 TE2E.10
Waber LS 10.00
B fung LS 100,00
Tital 4550 46
m&uqﬂmm 280 Itr. Capacity 186,00
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Labour charges per cum LS 70,00
Fate per cum 4854 48
By 455400
CEMENT CONCRETE M-15
Desciption Unit Gty Rate Amcunt
Maaral
Cement Bags 8.3 381 2211.30
Sand cum 045 19259 BSB8 05
Coanse aggregala 40 mrn nomnal sis Caim 0.9 2138 1825 10
Wabar LS 10.00
Auirriiine LS 120.00
Tiokal 5134.45
Biatching and mixng charges 280 Ir. Capacity 186 00
CONCrats mnenwith Usa rale par cum
Labour changes por cum LS TO.00
Rliale par cum 530045
Say 5380000
CEMENT CONCRETE M-20
Deacription Unil Oty Raim Amount
Matnral
Ciawmun| Bags AEY 351 2887.01
Sand cufm 045 1629 8688.05
iCoarse aggregate 20 mm nominal sine LT og 2138 1825.10
Vil aer LS 10.00
Hdmibture LE 180,00
Total 5970,16
Batching and meang charges 280 by, Capaciy 158 00
COMNCrte Mixensith use rete por cum.
Laiour changss per cum LS 000
FR.abe pér cum E2068.16
Sy B216.00



SUPPLY OF STEEL REINFORCEMENT

Description — Uni Oty Rale Amount
Cost of Stesl at markel it taxes MT 1 42000 4200000
Cariage of stesl from marked
i thx prosact sione in km ar
Raiw of tnick per km 35.00
Load camying cagacity of 8
@ MUK in Guam
Carriage charges uplo prosect site 424,375 474 3
Unioading & Stacking o sile 100,00
S-Toobal {a+bree) 42524 38
Sterage charges. i % 127573
Carriagps by mannual labour 1o he woark s8e MT 1 k=R 38310
taking average wad of 1 Km
rabe 88 per HPSH-F000
Totad A4 18321
Supanasion charges & 2% BE3.6E
G-Tokal per MT 45066 87
5067 00
SUPPLY OF STRUCTURAL STEEL
Lind City Hale Arowrit
mu Kala Amb e taes MT 1 41000 41000.00
Carmiage of steed from Kata Amb
I Hhe prodect slors i km a7
Fate of truck per km 38,00
Lead carrying capacity of &
i Inuck m cum
Carriage charges uplo project site 474 375 42478
Lindasng & Stacking i sils TO0.00
5-Totad (a+béc) d1524 38
Siomge charges (& 3% 1245.73
Cariage by mannual labour o the work site MT 1 3831 38310
taking svermge ead of 1 km
rali as par HPSR-200%
Todad 43153 21
Supenvision charges & 2% B, O
G-Total per MT 44018627
Say &4016.00



SUPPLY OF PENSTOCK STEEL

M Unit Rate Aarein
sl of Sie al Kala Amb Vo tEmes MT 1 52000 5200000
Carriage of sleal from Kala Amb
i the project siom in km o7
Rate of truck par km 35,00
Land samying sapasy of A
thes tnpck in cum
Carmage changas upto project sile 424,375 424 38
Unicading & Stacking al ste 100.00
S-Tobal {a+brch 53534 R
Sherage charges @ % 1675.73
Camage by mannwal labour to the work site MT i 3834 38310
taking average wad of 1 km
rale B per HESR-2000
Total 544831
Supervison chaiges & Fa ] 10849 68
G-Total par MT G55T2.ET
Sany EEET3.00
PLACEMENT OF CONCRETE M-15 (SUPERESTRUCTURE)
Lini Oty Rata Armcunl
MATERLAL
Cost of ponsrein at Concrote Mier Cum 1 5300 £390.00
CARRIAGE AND PLACEMENT CHARGES
i} Labsour to be dhegslenrend for placement of concrede
and providing chifes sic.
Mason 0.25 & 304,00
Beidars 3 & 160.00
Bhanh 025 & 180,00
B00.00 00 (0
Agd S0% above for hidden cost of labow 5% 0000
Taotal 80000
¥ Compaction charges LS 15,00
i} Catwaiks and otfer s LS 2500
i) Cheanang slunny and curing sic LS 40,00
W) Oitheer L Bores e B L3 15.00
Hut-Totl 28500
Sharthering compliyin in all respact LS £, O
Prima Cosd (&+B+C) BEE5.00
Adad 20% for overhesds and contracto profit st 20% 319.00
o primeE Cos] cnsept cosk of camant 156500 Gross Tolad por ciem T304.00
Say T304.00



PLACEMENT OF CONCRETE M-20 (SUPERSTRUCTURE)

—_—

Lini Oty Rl Amount
MATERIAL
Cost of concrede 5t Conenels Mo Curm 1 6228 G600
CARRIAGE AND PLACEMENT CHARGES
I Laibour 1o be deployed for placemant of concrete
and prowvading chuies alc
Mason 0325 a8 20000
Bokdars 2 & 150,00
Bhhh 025 & 15000
00,00 0000
Add 507% above Tor doen cost of Ebour S0 A00.00
Todal 200,00
i) Compacton charges LG 1500
i) Catwalkos and other aids L 2500
b} Cleaning shurry and curing et LS 40,00
v) Deher unfosesasn fams LS 18,00
Sub-Total SE5.00
Shuflering compleyie in all reapacts LS G000
Primae Cost (A=B+0) TE21.00
A 0% for crverhsads and contrecio profit stz 20% 319,00
on pnme cost except cost of camant 1585.00 Giross Total per cum B140.00
Say B140.00
FLACEMENT OF CONCRETE M-10 (SUPERSTRUCTURE)
E_euﬁm Uit Oty R Amount
MATERIAL
iCost of concrete ai Concrate Mier Cum 1 &A54 485400
CARRIAGE AND PLACEMENT CHARGES
i) Labaur b be deployed for placement of concrels
and providing chutes aic.
Mason 0,25 a 300,00
Baldars i & 150.00
Ehiahti 025 a 150,00
00,00 600,00
el 50% siberes for hidden cost of kabaur B0 300,00
Tokal a0, 00
i} Compaction charges Ls 15.00
i) Catwaks and othor aids LS 2500
ivil Clnaning shurry and curing eb: LS 40100
v O unforesaen ilems LS 15.00
Sub-Talal B55.00
ShuBianng compleyis in all mepocts LS B0 (i
Prima Cost {A+B+T) B445 00
Add 30% for overheads and contracks profit afc 20% 318,00
on prime Cost extipt cos! of cement 1585.00 Giroas Tolal per cum 6768.00
Say 678800



FABRICATION AND ERRECTION OF STEEL REINFORCEMENT

%{_ Lni City Raln Amowsnt
MATER
Cost of Stesl 8l project ste MY 1 45087 45087 .00
Haiil 2 5% ToF wastage ahc 7 50% 1126 68
5-Totbal 45183 88
Hiancbrg and Placing
i1 Banding and culbng i 6% of -8 277162
iy Handling & 5%, o -A 2300 B8R
iii} Placing and Waelding g 5% of -A 230958
iv) Birding wire and cther misc. 5% of A 230068
bl chams
Total ST00.6T ar0067
Prrire comd A=) 55884 35
Agd 20% as overhead charpes on B 20% 194013
G-Total per MT 5783448
Say 5T634.00
FABRICATION AND ERRECTION OF MLS. PIPE AS WATER CONDUCTOR SYSTEM
'D_cﬁgm' Unit Oty Rate Amount
MATERIAL S
Cost of struciuralBiesd &l project sile MT 1 4016 44016 00
Add 2 8% for wasingo ple 2 B0% 110040
S-Total 45116.40
FABRICATION
i] Marking of plates 25% of -A 127
i} Cutting & A% of -A, 1353.48
i) Bendng ard roling @) 6% of A 270698
i} Placing @nd VWekding i
a. Electrodes sic. A%, of -4 380831
b Labourslacinc changes @ 10% of -A 451154
¢ Handling chaiges @@ 5% of -A 2285 82
d. Temponany Fitures & B of A 608 .31
T ot Wielding Cost 13686.08
Sub- Total Fabncation cost 18174 4T 1817d &7
ERRECTION
Transportation of material cut of workshop.emeciing, handing
placing in positan, final matching, fiskd wedding. hield priming
mﬁmﬁmnmumnl Ot redated warkl
complate in all respects 3 15% of -4 BTET. 45 G767 46
Pime cost (A+B+C) T1088.33
Add 20% a8 everhaad changes on (B+C) 20°% Se48 34
G=Total per BT TEHZE T2
Say TEIT.00



FABRICATION AND ERRECTION OF PENSTOCL STEEL LINER

D_-.ﬁﬁ: Lnit Oy Rate Aencund
A

Coamt of struciuraifies al prosect sile MT 1 BE5T3 5557300
Add 2 6% Bor waslage eic, 2.50% 138923
5-Total 56362 33
FABRICATION
i} Marking of plaies & 2 5% of A, 1127 99
i} Cattirg @& 3% ol -8 135344
i) Banding and rolling &) B% ol -& 270698
iily Placing and Weiding &
a. Elecirodes sic. 8% of & 3608.91
b. Labourelectric changes 0% ol -4, 4511 64
& Handing changes @ 5%, al -A 25582
d. Temporary Fodures B%. of -A 609311
Total Welding Cost 13585 08
iv) Radiographcal & Ulrasonic 109 of -3, 457164
testing
Sulr Tobal Fabrication cost 23685 11 238611
ERRECTION

Transpartation of malertal out of workshop.smecting, handling
Plascingy b peos e findl muslching, field welding, Neld testing
preparation of steel supports and all other redated works

cormplata in all redpescits 20 of A 11382 .47 11362 47
Prime cost (A+B+C) E2040. 50

Fudd 20% a8 overhead charges on (B+C) 20% e

GrTotal per MT Ba05e 62

Say BE0ST.00



DEWATERING

Descriptin ok cby R s
Pump Charges
Lt ratis of 10 HIP Pismp por bl howr 1 1085 196 00
saib- Botad 186 00
Fipe Accessories
Depreciation Charges
i) 150 m pipa 100 men dea & Re 150 per m m 1ED 180 2FE00.00
i) & Mo, MS bands 100 rmem dia Mo 5 110 85000
i) Fool vaha Mo 1 800 BO0.00
¥ Shilce vale Mo 1 1780 178000
Wi Ot spanes & 10% of i) LS 10% 2250.00
saib- fotal T 0
Raled e = F0000 howns
Dapreciation changas per howr = 0,9 Matenal costRated il 1.26
Rapar And Maintenanos Charges (3 50% of deomcialion charges 063
Labour Changes
One Mo, helper i 3500 por month 3500
Diingcl chargpes 3500
Hiddan cosl @3 50% of direct charges 1750
Total labour chaspes E350
avraga Mo, of working hours par manih = 150
Labour charges par haur as 3500
Msc. Changes.
Mo changes § 50% of nepxer changes Si% 031 0
Total {a o d) 3T
Making Sump for Placing pipes
Labour Charges
O HedparfBaddar ) 3500 per month 3500
intal dinect changes 800
Add for hioden coal @ S0% of direct charges 1750
Tatal labdir changas 5250
averppe Mo of working hours per month = 150
Labauar chirpes par hour a5 3600
ABSTRACT OF CHARGES
A Purnp Changes 18600
B Fips fnd Accessorios 3T
c Makong sump for placing of pipes 3500
Prirne cost tatal PBE20 26820
Add fior overhead and depaitrental charges & 5% of pime cosl B3y
Grand Tl 321.84
3F2.00
Feate of dewaleding charges per hour for 10 HP pump = 28TH0°0 744 4315
Say Rs 43,30 pe howr



FABRICATION AND ERRECTION OF STOP LOG /GATES

D_-%%-._ Unit Oy Faw Amourt |
MATERIAL

i} Comst of struchiralSies| at prosect sie MT 1 44018 £41016.00

Add 7 5% for wastage eic. 2.50% 1100 40
sub iotal 4511640

i) 150 cim acyteing & Fs 16007 cam 1800

i} 7.5 cun Coygen (i 850 / cum BETS

i) 200 Mo alectredes @ Fs 117 aach 2200

w1 12 kg un metal ingots &1 165 7 kg 1860

wi) Rubber seal 2 8 m @ 175 per m 4375

vil} Misc. maderial such as nuts and bole,
SCrewes, paind, patiern wood, hard coke abc

@ a% ol 225582
Total 15448 32
Total A B0564 T2
LABOUR CHARGES
) Fabneation including custing, weiding 13534.02
and markirg (@& 30% of siesl coat
i} Machining iz tuming,driling, thraading, e
bonmg, teeth cuting @ 20% of stewl cost
i) Casbng (& 20 % of sheel cost = ek e
i} Smithy and Forging charges & 15% of G7ET 46
Slesal cost
W) Misc labour changes @) 5% of ssesl cosd 225582
Tokal isbour Coss 40604 TR 40804 T

TRANSPORTATION AND ERRECTION CHARGES
i} Transportation of Stop log /Gates to the site of work

@ 10% of steel cost 451164
ﬂmummwmhmmw&u
mmmmmﬂmmmaﬂumm B7ET 45
Suly total 1127810 11278.10
Primms cost (A+B+0) 112448 58
Al 0% 88 overhead changes on (B+3) 20% 10378.77
G- Tokal per T 12782535

Say 122825.00



STONE MASONRY 1N CEMENT MORTAR 1:3

Unit aty Fatn Amound
MATERIAL
0 1.10 cum of glones w'c collection, moyaity and Cum 11 Bl BAO0O
cafriage o the sile ol work
ii) Ciamant bags 306 351 1074.06
i} sand LI i e 1525 Taa02
Tolal Malerial changes 268708
LABOUR CHARGES (For 100ct)
1) Labsour bo be daployed for placement of concrete
and providing chiles elc.
Masan 15 e 000G
Baidars 2 ("] 11867
Bhighy 1 il 200.00
Totai G16.67 51867
Add B0% above for hidden cost of labour 505 308.33
Tolal labowr chagas B2 00
Labour chargpes per curn = B50°35. 31/100 32662
Prirne Coost | Labows and Maberial) I3To
Add 20% for overhead charges 20% 387.94
Total Cost por cum 3401 .63
Sy 340200
WIRE CRATES
m Lina Oty Rale Amount
i1 1.15 cum of slones sc collechion, royalty and Cum 118 800 F20.00
carmiage |0 tha side of work
Wire o for crates 3.2 ko/ cum @ Rs 35 per kg g 32 35 112.00
Toad Malerial charges 103200
LABOUR CHARGES (For 100cit)
i} Labour 1 b daploved for placement of concrete
and providing chutes sic,
Mason ] 4 ] 30:0.00
Baidars 2 & 118.67
Blamith 1 & 200.00
iolal B1EET BB ET
Add 50% above for hidden cost of labour 50% 833
Tedal labour chargees 2500
Labour charges per cum = 775%35.31/100 326,52
Frime Cost | Laboue and Matsnial) 1358 62
Add 20°% for ovarhead chamas 20% 27172
Totad Cost par cum 163034
Sy 1630,00



EXCAVATION IN LOOSE ROCK | OVERBURDEN

Descnphon Lini
Avnrage wad 08 km
Diesel hydrawlc excavalo DE1 cum
ldesal procicla pai i 130 cum
Ataking angle of seing & dapth of cud 068
Achual production per o 1056 cum
Efficancy 0B
Job managemsnd acior 065
Ol i of excavalor per hour 58,20 cum
Tipper 4.5 cum
Sweall fnchor 0TE
Body capacity 338 cum
MACHINERY CHARGES
i} Hydraulic Excanator {Shavel)
Lise rade per working hiow in Rs 1350
Faba pér cum in Ra 18
i) Tipper 4 5 cum capacity
Tokal cycle bme b iaading, 20.45 mn,
spolting, urming ebc
Mo, of inps par working hour 244
of S0 min,
Ot put of Bpper par working e, B24 cum
Liga rate of tippe: par hour 1243
Fae par cum in 1S, 150,83
i) Crawlesr Dazer [SOHF]
Azsuming that ona doger will work
with ane ehoved hence oufput of
aaRar 528 cum
Lise rafe of dorer per hour 1865
Fale par cum in s a3
Total machinesy Chasges

Eleciric energy charpes 2% of machinery charges
Marlenance chames of haul rosds @ 5% of machnery changes
Liveding and trimming of waste earth £ 5% of machinary changes
Prifrea coal
Add oveitiead and departmental changes [ 0% ol prime cosl
Grand Total
Say Rs
Hancs rate par ciem

amn
20780
4.16
10.38
1039
3z
46.55
27028
2ro.0g



ROCHK EXCAVATION

n_e.g% Uil Oty Raw Arncunt
For 100 cum
Drilling and Blasting Charges
Huoi sira 38 mm
Spacing of holes 1.52°1.52 m
Araa ped hole i sg m 23
ity of rock per lnear mof R 231 cum
Duapth of driling Tor 100 cum 4328 m
Add for pull effect etc & 50% 2184
Toial drifing for 100 cum 64 52
Rarte of drillng par hour 23 m
s rake of lack Hammes | hour 452
il Cost of drilling with Jack 12758.64 100 cum
Hammaer = B4.92° e rale2.3
i) Cosl of drill siesl (@ Rs1dim e
i) Costof basting
Gelafing 28 kg 1566
Deslonators 26 No 300
Blasting battieries [ 150
50% of sbove
Slmmiming @ 40% 120
Sub-Total 2186
Total changes forriling and blasking 15637 AR
Agid seconaany drlling etcl 10% of abowa 1583, 388
(Grass hotal 1741728 17491728
Carrlage Charges
Avaraga for poce and biasted rock BE cumihour
Depth of cut and angis of Swing factar 088
Baucket fill facior ousg
Job management factor 0.8
Cunput of excivaliceh per o 46 63
a3y 47 00 eurmour
Machinery charges
Shovel  Ues raie per hour 1350
Rate par cum 2872
Tippear Rt par cum (as 156093
iy e N 25 alboradl)
Crawier dozes
Rife par cum 4181
Totad machinery chages per cum 22146
Canmiage chasges far 100 cum 2214597 22145097
Total rate for 100 cum o
Add for glectnic charges £ 2% off A#B) Ta1 28
A for meinbanancs of haul roeds & 5% of (A+B) 197616
Anid Tor lewiling and trimming chames @ 3% of [A*H) 1165 80
Prirme Cost 4351956
Ad] for dvedhead chirges ) 20% on pime cost B703.61
Grand tolad X2z 47
Fale of excavaton per cum = 47281100 R& 522 25
Say Rs. B22.00
Hence rata par cum Rs. 52200



Rock Bolting
‘Descrpion

Unit Oty Feate Amount
m
Supply and making the bit
ij Rock bolts 28 mm da ) 3150 par kg 124,43
o 3.85kg par m
il Wastage and cutting i 2 5% of above 3.1
#Cutiuing and making tips LS 15
i} Troading of boks LS 15
vji Huis & washers, resm caps. sic, LS 20
Sub-inkal 17754 177.54
Dl
i) e rate of Jack Hamimes per hour 452
Erverage raba of drlling per howr 23 m
Rata of driling par m 196 52
i) Cerst of driling rod for one metne LS 15
iif) Labeour, lighting & scalf g 605 of (§) -
iv) Vantlaten and shop chapes ) 40% ]
226 52 226.52
s talspton.
i) Placing the belts & poailion LS il
i) Grousng of rock bolt LS 20
i} Misc. works LS 15
Sub-tobal 55.00 5500
Prirma Cost Total (a+B+C) 455 06
A overhisad charpes @ 20% of prime cost g1.81
Grand Total S50.87
Say Rs §51.00
Hance rate of rock boltig per running matre §51.00



BOULDER FILLING [HAND PACKED)

Descripson Linit Cty Rato Admount
' Collection and carmiage charges eum 1 &0 400,00
B Hand Packing
Bekdars each 05 11687 5833
[ Sub total 45833
. Add 50% abowe for hidden cost of labour 50% 22917
Prrime Coosd BAT &0
Addd 20% a5 owerhead on prime cosl 137.50
J Girand total 25 00
W Henco cost per cum B25.00
i FLASTERING Bmm THICK IN C.M, 1:3 {1 CEMENT : 3 SAND)
| Description Une Oty Fiate Amean
For 10 ag m
- MATERLAL
| Camant bag 0.73 ast 256.23
Sand cum 0ary 1929 148 53
I
Sub total A04.78
I Labour chargses
Maoson dnd class aach 04 30000 12000
, Bresiclar mach 04 11887 4667
Bhizht ancn 08 20000 100.00
5 Sundnes LS 2000
| Sub totsi 208 &7
. Totad (A+8) &1 43
{ Add & 50% for hidden charges on 'B’ 143,33
Coast of 10 sqm B34 TE
f Cosl per 39, m. E34E
Say Rs. B3.50
-
I'
-
-
r
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13.1

CHAPTER - 13

DETAILED ESTIMATE OF COST

GENERAL
Basis of Lhe Estimate

The estimate has been prepared to arrive al the
capital cost of the TREANHA CHARROLI Small
Hydro—electric Project (2.1MW) and is of feasibility
level of accuracy. The price level of the estimate
is July, 2012. It is presumed that major civil
works shall be executed through contractors. The
following factors have not been considered in this

estimate:
1. Escalation after July, 2012
I. Interest During Construction (IDC)

Detailed estimate of cost of Unit-1 civil works is
based mainly wupon various designs/drawings
finalized for appurtenant structures and the
rates for principal items of work as [urnished in
the projeet report Some rates for minor items
of works and lump sum provision has been made

on  Lhe basis of experience gained at similar



13.2

13.2.1

ather projects currently  under execution. A
provision of 5% has been made for contingencies
for preparation of estimale. Guidelines for
Preparation of Projects Estimates’ Ilssued by
CEA, during March 1997, have generally  been

followed for formulation of this estimate.
DESCRIPTION OF ITEMS
UNIT-1 CIVIL WDRKS

Under the heading civil works, provision has been
made for the various components of the project

A% detailed as under.
A—=Preliminary

Under this head provision has been made for
surveys and investigations conducted or ta be
conducted, to arrive at the optimum designs of
project components. Provision under this sub
head amounting to Rs, 10.00 lacs has been in the

es2timate.
B-Land

This covers the provision for acquisition of land
for construction of the project  components,

colonies. offices. store complexes, compensation
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for lrees and standing crops. The presenl revised

cost works oul to Rs. 42.86 lacs,
C— works

This covers the cosl of lhe civil engineering
structure viz. Trench Weir and Intake. The

revised cost works out of Re 26.46 lacs
J=Power Plant

The provision under this sub- head covers Lhe
cosl  of civil works of Desilting tank. Water
Conductor  System, Forebay, Penstock, Power
House and Tail Race. The aclual provision to Lhe
tune of Rs 0568.74lacs has been made. The
provision  for protection works of all  the

slructures has been made under this sub head.

K —Buildings

Buildings, both residential and non -residential,
have been grouped separately under permanent
and temporary construction In the permanent
category, all Lhe buildings  which will he
subsequently used for the running and

maintenance of project ulilities,  have been



|
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grouped. The cost has been worked on the basis
of plinth area rates after allowing allowable
premium on the vardstick approved by the state
PWD department Provision under this sub head

has been kept a=z Rs lﬂ.ﬂﬂ.!ﬂtsrﬁ.
M-PLANTATION

This covers the cosl of plantation and protection
of plants to be planted along project roads
colonies and in the project area. Provision under

this sub head has been kept as Rs.1.58 lacs
P—MAINTENANCE

A provision under this head has been made for
meeting cost of various items listed therein.
Provigsion under this sub head has been kepl as

K=.6.49 lacs,

- Miscellaneous

A provision of Rs 15.B0 lacs has been made for
meeting cost of various iltems listed therein. The
increase is due lo inadequale provision for some

items as detailed in the eslimale,

Q@ - Special T & P,



Provision of Rs. 18.35 lacs for special tools and
plant= is based upon Lhe detailed requirement of
machinerv. Provision for receipl and recoveries in
conformity with CEaA suidelines, has also  been

=

made under Llhis sub head
R— Communication

Provision under this sub head covers the cosl of
roads and bridges. There iz a provision of Rs
17.00  lacs under this head to  provide for
approaches lo the project componenls, colonies.

lab facilities, stores etc,
X-Environment

A provision of Rs 4.00 lacs under this head has
been made for maintaining / improving Lhe
environmental and  ecological status of the

project area.
I — Establishment

The provision of Rs 24.79 lacs under this sub-
head has been kept @ B% of the cost of |

works less cosl of B-land. as per CEA norms.

V~ Receipts and Recoveries



13.2.2

13.2.3

This' provision of Rs. 28.15 lacs under Lhiz sub
head covers estimated recoveries by way of
resale value of Special T & P and Temporary

Building= etc.

UNIT-II GENERATION

The «cost of electro-mechanical plant and
equipment is based on indigenous sources. The
prices ol auxiliary equipmen! are as prevailing in
the market. The cosl under this sub head has

been worked out as R= 590.00 lacs.

UNIT— III TRANSMISSION

The provision of Rs 46.42 lacs as estimated cost
of lransmission line, =sub station and other allied

works, has been covered under this sub head.

The delailed estimale has been worked oul

hereinafter



GENERAL ABSTRACT OF COST

Sr. No Description Amount Rs. In lacs
Unit-1 |Chil Works 768.00
Unit - Il |Electre- mechanical Works
{ P-Production) 590.00
Unit - Il |T- Transmission 46.42
Total cost of Generation (At power house bus bars) 1358.00

Groas Total { Generation and Transmission)

1404.42




DETAILED ESTIMATE OF COST
LUNIT - | CIVIL WORKS

Sr. NO, Description Armicunt
A} DIRECT CHARGES
|| Works
1 A - Prefiminany 10.00
2 B - Land 42 86
3 C - Works
31| Trench Weir 2845
4 J - Power Plant (Civl Works) 568,74
41| Desilting Tank 39.84
4.2 |Water Conductor System ars.ar
4.2|Fwabay 20.90
4.3 |Penstock Toe2
4.4 |Power House &5.15
4.5|Tail race 6.35
Sub- Total (C-Works & J-Power Plant) | 587.20
5 lx-em{wmmmmsy 13
] M - Plantaticn 1.58
7 O - Miscellaneous{ Restricted to 4 % of I-Works) 15.8
8 P - Maintenanca 65.49
9 Q- Special T&P 18,35
10 R - Communications 17
11 |X - Environment & Ecology 4
12 | Losses on stock @ 1/4% lworks 1.52
Less A - Preliminary, B-Land,
Q-Special T&P
Total of | - Works 727,719
L. Estabishment
(Restricted to 8% of - Works) 5479
M. |TAP@ 1% of Warks 728
n Receipts & recoveries on capdal cost (-) 2815
Sub-Total {I+1-10 3242
Total of Direct charges 760,71
B) INDIRECT CHARGES
1} |Capiaised value of abatement of kand
revenue @@ 5% of the cost of cullurable 0.50
land
2). |Audit & accounts (1% of Warks) 7.28
Total of Indirect charges T.T8
Total of Direct & Indirect charges TGE.49
Say Rs. TE8.00
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A - PRELIMINARY

Sr. Mo. DESCRIPTION UMIT QTY RATE AMOUNT
As. in Lacs
1 Consulancy charges and fiekd suneys LS 1.00
and other investigations
2 Deasgn and Dedalied Project Report LS 500
3 |Fidng bench marks and Layout of LS 0.50
the project
4  |Hydrological obsenvations LS 1.00
] Consnuction materinl Sunoys L3 0.50
L3 Cobection of relevant inputs! data LS .50
T Pre- site alotment Expensas LS 050
2] MO Expenses LS 0.50
g Misc. Expenses LS 0.50
Tokal 1004
B - LAND
51, No DESCRIPTION lunm JaTy  [RATE AMOUNT
Ra. Rz in Lacs
1 JLand acquisition - Govi. and Private tand
tor project comg., job fcilties elc,
a) Cullivated Land @ 15% Hect. 05 20 10
b) Mon cullivated land @ 85% Hect 2 12 24
2 |Golatum Charges @ 30% of culti tand 3.00
3 |Legal Charges LS 05
4 |interest Charges @ 9.5% on #em no. | 323
5§  |Establshment charges for land 213
BoquEion @ 825 on item No. |
Total 47 B
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ABSTRACT OF COST C- WORKS

Sr. No. DESCRIPTION AMOUNT
Fs. In Lac
1 |Trench Wew and intake works 28 46
Tatal 2548
TRENCH WEIR AND INTAKE WORKS
Sr. No. DESCRIPTION [umim  JaTy  [RATE AMOUNT
R, As. In Lacs
1 |Sie Clearance LS Job 0.5
2 |Excavation
a) Over burden/ lnose rck cum 10 279.00 003
b)) hard rock (=171 &5 62200 044
3 Cement Concrete
a) M-10 cum 10 BTEE.00 088
bj M-15 cum 20 T304.00 1.46
c) M-20 cum 115 | 8140.00 8.38
& Cemen] Plasber 0. m 150 B35 013
5 Reinforcemeant siesl MT 8.490 57834 00 399
&  |Fab. & errection of intake gates MT 15 |12282500| 1.84
7 |Trash rack over irench weir intake MT 04 | 7624700 | 030
B |instalation of gate hoist LS job 1.5
8  |Wire crates cam 50 1630.00 0.82
10 |Stons pitching alang the siopas sq.m 20 825.00 0.17
1 Dewatenng durng constucton KW, ED 43 20 0,03
12 |PVC Water stop m 50 780 0.38
13 |Graded Filler cum 10 855.00 0.09
14 |Plateform for winch for gates LS job 1 0.5
15  |Non Retum Vahe for sit flushing pipe No. 1 04 0.4
16 |Rock Boltf Anchors m 50 551.00 0.28
17 |SW Pipe for ushing m &0 5000 3
18 |Earh f cum 100 5725 0.06
18 |Misc. charges @ 5% of above sxcept Sub fotal 2593
L5 items 23.43 117
Total 27.10
Add 5%, for contingencies 1.36
G-Total 28.46
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ABSTRACT OF COST J- POWER PLANT (CIVIL WORKS)

Sr. No, DESCRIPTICM AMOUNT
RE. in Lac

1 Desifing Tank 20,84

2 WWaler conduchor systam 7587

a Farehay 20.00

4 FPensiock, Anchor Blocks and Sabile Supports ez

5 Power Housa 5515

i Tad Race 6.35
Tota BEE, 74
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DESILTING TANK

Sr. No. DESCRIPTION LM aTy RATE AMOUNT
Hs, Hg In Lacs
i Excavadion
a) Ornver Burden | bose rock cim 50 274,00 0.14
b) Hard rock CART 100 522.00 0.52
<} Earth fil AR 5B KT 258 003
2 Comant Concraba
a) M-10 cum 1825 6768.00 11,00
b) M-20 cum 121 140,00 9EBS
. Rainforcement sieel MT T.28 STEM4 420
4 SW. Flushing Fipa m 40 G000 2
g Shiice vaka Mo, 1 50000 0.5
& PWC Waler Siop m 1060 T80 0.75
7 Sub surtace drainage works
8) Coarse maienal cum 40 2138 0.86
b} Fime Material cum B0 18258 154
| Fab. & emection of intake gates MT 1.5 122825.00 1.54
@ Sitone Masonary in GM 1:3 cam T4 2402 00 2.55
10 [Cement Plaster &0 m 100 B35 0.08
11 Dewalerng During Constructon k¥Wh 50 4320 002
12 Stone Pilching Q. m 30 B25.00 025
13 |Misc, charges @ 5% excepl on LS tems 36.13
181 Total A7 .54
Add 5% for contingencies 190
Gross Tolal J9.84
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WATER CONDUCTOR SYSTEM
5r No DESCRIPTION URIT  |aTy RATE AMOUNT
Fs. Rs. in Lacs
1 Excavation
A) Ower burdan / loose mck cum 2000 2,00 568
b) Hard rock cum B0 2 .00 418
c) Earth fill cum 1000 5725 057
2 Cement Concrele
a) M-10 CUm 540 GTEE.DO 1
b) M-2i CLimy 27RO B140.00 224 66
3 Fenforcemant sieel AT 1105 | S7TE34.00 83,81
4 Sione Piching s .m 150 825,00 1.24
5 Cement Flaster Eq). M 50 835 U0
8 Rock Boling m 50 551,00 028
T PYC Water Stop m T TED.00 053
8 Stone Masonany in CM 1:3 cum 100 2402 00 3.40
S-Todal 34053
] Misc. changesdly 5% except on LS bems 17.05
Total 35T 8T
Add 5% for continpencias 17.50
I Gross Tatal 375.87
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FOREBAY

Sr.No. DESCRIPTION UNIT  [QTY  |RATE AMOUNT
Hs Rz In Lacs
1 |Excavation

a) Orver burden | loose rock G ] 278,00 022
bl Hard mock Cum 10 82200 052
) Earth fil CIm a0 5725 0.2

2 Cement Concrabe
a) M-10 clm 1 | E768.00 0&1
By M-20 cum 063 B140.00 Ta4
3 Reinforcemant steal MT 674 S5T824.00 350
4 Rack Balting m 50 551.00 0.28
3 SW Flushing Pipe m 25 5000 1.25
(] Stone Masonary in CM 1.3 canm 50 3402.00 1.70
T Trash Rack MT 1.5 Th247T.00 1.14
8  |Raiing LS 1.00
B PG Wialar Seop im D ] 0.53
Sub-Total 1000
10 |Misc. chargesi 5% excepl on LS Hems LS 0.80
Total 16 50
Add 5% for contingencies 1.00
| Gross Tolal 20.90




PENSTOCHK, ANCHOR BLOCKS AND SADDLE SUPPORTS

gr. No DESCRIPTION LINIT ary [RATE AMOUNT
in A5, Rs. in Lacs
1 Excavation
a) Oer burden | laosa rock ELm 20 2T0.00 0Da
b) Hard rack LI 15 52200 008
c) Earth M CLim 10 5728 0
2 Carminl Concreds
a) M-10 CUm 8 675800 0 54
b) M-20 cum B E140.00 4.BB
3 Renforcemend sleel MT 2 5TB34.00 1.16
4 Fock Bo@ing m 40 551.00 022
T Chain Pulley Block System ko, 1 100000 1.00
a Stone Masonary in CM 1:3 CUm 200 3402 .00 560
10 [Cement Plaslenng &0.M 150 B35 013
11 Stone Pilching sq.m 150 B25.0d 124
12 |Fabnrcation and emection of MT 45 S8057 .00 44 58
Steal Liner TVAS0 mm dia, 8 mm thick
13 |N.G Rai Track MT 3.5 TE247 00 287
1d Buitermy Wb 0. 1 TOO00 o.ro
Sub- Toks 6405
15  |Misc, chargesdd 5% excepl on LS iems 3.20
Tolal 67 26
Add 5% for contingencias 3.36
| Gross Total T0.62
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POWER HOUSE COMPLEX
Sr. No. DESCRIPTION uNm  [aTY RATE AMOUNT
Ha Rs. In Lacs
1 |Excavation
a) Over burden / loose rock curm 15 279.00 0.04
b) Hard rock cum 30 522 .00 016
c) Earth il cum 10 5725 0.01
2 |Coment Concrete
a) M-10 LM 4ii BTER 00 271
b) M-15 Cum 80 SRE1.00 453
c) M-20 cum 180 8140.00 14 65
3 |Reinforcement sheel MT 126 | 57834.00 7.29
4  |N.G Raf track for transfommers MT 25 TE24T 1.91
5 |Stona Piching LS 1.0
6 |Shot creting LS 0.5
7 |Doors and Windows LS 15
B |CGIshest Roofing LS 1.5
8  |Sub station buiding LS 6.5
10 |Fencing of swilchyand LS 1.0
11 |Stone Masonary in CM 1:3 cum 150 3402.00 510
12 |Cement Plasierng sq.m 250 B35 0.21
14  |MS Chequred Plates MT a5 TE247.00 267
15 |Misc. charges@® 5% exceplon LS ilems | LS 1.26
Tetal 52.53
Add 5% for contingencies 283
| Gross Toal 5515
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TAIL RACE CHANNEL
Sr. No. DESCRIPTION UNIT @1y  |RATE AMODUNT |
£ =, Ra. in Lacs
1 |Excavabon

aj Over burdon [ loose rock cum 4000 2700 o.f1
b} Hard rock com | 000 522 00 0.00
¢) Earh f cum | 0.00 5725 0.00

z Cemani Concreta
a) M-10 cum 7 6768.00 D.47
|h]| M-20 cum 30 814000 2 44
3 Remlarcemen slael MT 2.10 57834 00 1.21
a4 PV E Waler Stop [11] 25 o 019
5 Stone Masonany in CM 1:3 £um 10 3402 .00 0.34
& |Cement Plastering sq.m 50 835 0.04
B |Vertical Gates al Outfal MT 15 1.00 0.00
8 |Hoisting Arangement for Outial gates LS 1.00
5-Total 581
10 |Misc. chargesd 5% excapt on LS Hems 024
Total .05
Add 5% for contingencies 0.30
| Gross Total .35
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K-BUILDINGS

Sr Mo DESCRIPTION AMOUNT |
1 Permanent Buikdngs 10.5
2 Temporary Buikdngs 2.9
Grand Total 13
Say R 13
COST ESTIMATE OF RESIDENTIAL BUILDINGS
Sr. No. DESCRIPTION |I.IHIT aTy RATE AMOUNT
Ha. R In Lacs
A PERMAMNENT BUILDINGS
i|Building - Plinth Anea &0. M 150 0055 825
ii|Waler supply and Sainiation @@ 10% 108 0825
fiil| Elecirical Instakation @ 7% % .58
| Site Cevelopment (@ 2% 2% 0165
¥ |Approach Roads i Colony & 2% 2% 0.165
wi | Land scaping in the colony & 1% 1% .08
Tokad 10,065
B TEMPORARY BUILDINGS
i|Buiding - Phnth Asea Q. m TG D024 18
i {Water supply and Saingation @ 8% B% 0144
i |Electrical Instakation & 5% 5% 0.09
v|Ske Development @ 2% 2% 0.038
v|Approach Roads in Colony @ 2% 2% Q.03
vi|Land scaping in the colony @ 1% 1% 0.02
Tokal 2124
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M - PLANTATION

Sr. No. DESCRIPTION LEMET Oty RATE ANCUNT
R 8. In Lacs
i Plantation cost of 5000 plants Na 1000 10 0.1
2 |Making pits of see 0.20m 0,30 m Ho. 1000 25 0.25
3 Cost of one Gardenar for bwo years rracsrilh 24 4500 108
4 Cost of protection of plants M 1000 15 .15
Tatal 1.58
O - MISCELLANEOUS
[Sr. No. DESCRIPTION [UNIT  [aTY  |RATE AMOUNT
s Hg. In Lacs
A CAPITAL COST
i|Construction Fower LS 1.0
if|Water Supply, Punfication LS 0.5
and distribution
iii | Sewerage Disposal and Storm Waier LS 0.5
Disposal
Sub-Total 20
B MAINTENANCGE AND SERVICES
i|Emcirification @ Fe.1.0 lBc per year yisr 2 1.0 1.0
for hwo years
ii {Vater supply, purification and year 2 0.5 05
Distribution for bwo years
il | Sewarage Disposal shorm waler year 2 0.5 0.5
dramage works for bwo years
iv| Recreation of the staff for bwo years pesar 2 0.5 0.5
v| Secuity Armangements fof o years year 2 0.4 0.8
wi| Medical assistance for two years i z 06 1.0
vil| Fire Fighling Amrangeament yoar 2 04 (1 F:]
wiil| UM of inspaction vehicles for two years 2 0.8 1.0
c OTHER ITEMS Suh—Tmﬂ 6.1
ijVisis of Dignitanies LS 01
il| Technacal records, pholegraghy records L3 05
il Inaugral ceremony LS 05
v|Compensation b workmen LS 05
w|Fencing of project area LS 05
wi[Ati Mataria measures LS 1.9
wil | R/t of rest house for two years yoar 2 0.8 1.8
vl | Modids and Exhibils LS 0.5
i | Retrenchrment Compensation LS 0.5
x| Herosinafusl woodLPG o workes/siaff LS 0.5
| Co-operabive slores LS 0.5
il | Library Faciies LS [ X1
xiil| Public panticipation LS (1]
Sub-T 1.7
G-Total (A+B+C) 15.8
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R - COMMUNICATION

Sr. No. DESCRIFTION [UNT  [@TY  [RATE  [AMOUNT
Rs. Hs. In Lacs
1 Coanstructon of Approach road o inlake, )  km 1.5 10.0 15.0
Foretay and Power houss
3 Constnuction of approach Paths LS 2.0
Toakal 170
% - ENVIRONMEMNT AND ECOLOGY
[ﬁ_ DESCRIPTION [UNIT  |QTY RATE AMOUNT
1 Ais. Fs In Lacs
1 Compansatony AMorestation LS 1.0
2 Treatment of Catchrment Area LS 0.5
3 compensation forT rees LS 1.0
4 Wire crales and relainmng walls in L& 0.5
Dumping aneas
& Restoration and Heclamation of Band LS 0.5
ol quesary sites and dumping aneas
& Cost of Emaronmiental Manibonng cell LS 05
Toial 4.0
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Q-SPECIAL T& P

Sr. No. DESCRIPTION [uNnIT  |aTY RATE AMOUNT
HAs. Rs. b Lacs
A [DRILLING EQUIPEMENTS
i|Jack Hammers 120 cfm Mo 2 018 0.38
il | Auster feed Mo 1 .08 008
il | Ar compressor Diesal 365 cfm Mo 0.5 6.00 3.00
Sulbs tolal .48
B EARTHMOVING EQUIPFEMENTS
i | Excarvaidor 091 cwin capaciy Mo a5 15.00 7.50
| Dumpers T MT capacity Mo 1 8.0 .00
Sub tolal 15,50
C CONSTRUCTION EQUIPMENTS
i| Groul Pumg Mo 1 2.00 200
| Concrete Mixer 14110 capaciy Mo 2 5.00 10.00
il | M st ibrton o 3 0.20 060
i | Air Wineh 5 MT Capacity Mo 1 2.00 2.00
Sub total 1460
D TRANSPORT EQUIPEMENTS
i|Miaterial Treck 10 MT Capacity Ho 1 T.00 T.00
il Jeep Mo 1 3.50 aso
Sub fotal 10.50
E DEWATERMG EQLAIPEMENTS
i|Sump Pump Ho 2 015 0.30
il PFumps 5-10 HF capacity Ho 4 0.20 0.80
DG, Set 100kVA Ho 1 350 350
Sub fotal 450
F WORKSHOP EQUIFEMENTS
ij\Welding sel Hao 3 0,50 160
ii | Dirillire Maching Ho 2 035 0.ra
il | Laikhvi Machine ahw ancillsary equip. Ho 1 1.50 1.50
Sub total 3.70
Gross Total 5238
Capital cosl of production onented construction plats and machinery
(other than franspod equipements) P 4188 lacs
Cost recoverable as hourly use rates (debiled fo works) = 0.TS P 31.305 bBics
Capial cost of transport equipements O 1050 lacs
Provision 10 be made under sub head O- Specal T&P
(=0.25P+0Q) 18.35 acs
Recoveries o be shown as Recepl and Recoverias 2878 lacs
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P - MAINTEMAMNCE

Sr. Mo, DESCRIFTION LIMIT ary RATE AMOLUNT
Ais. Rs. In Lacs
1% of FWorks
C-Works 2846
J=Power Flants 568,74
K-Buikdings 13
O- Mizcpllgnaous 15.8
R- Communication 170
M- Plantation 1.58
X~ Environment and Ecolodgy 4.0
Tatal G48.58
1% of todal - - Warks 645
¥- LOSSES ON STOCK

Frovision made @ 0.25% of I'Works less A-Freiminary, B-Land and Q-Special T&P
l.e. 0.25% of 152 s

Say Rs 152  lacs

¥V - RECIEPTS AND RECOVERIES

1 Credit on account ﬂmmmlﬂm&mhgu

(15% of cost of temporary buidings) 0375  I=scs

£ Credil on account of resale value of Spacial T&P
(75% of the deperciable value) 2878  lbcs
Todal 2515 lacs
aay Rs, 2815  lacs



TRANHA CHARROLI HEP —
P PRODUCTION
ELECTRO-MECHARICAL
WIORKS

5.Mo

Uri

| Cuantity

jFate {Rs. )

[Amourn (s}

| - Wiorks

P =]

TOOMEVY units, 2nod. comprisng

Turbing horizontal Palion type i

chestver 1000 Wiviiwath 10%
everiond capacity) o rabed head
of F00 m and compleie with
govesming Sysiem and al
eundlianng, insinsmonds, coninl
inket vabe, codling waler, one sel
o apecial ook and slings and
consumables and spanes for
hurksn | genetaor for 5 yean

Mia

160

|3

Synchnonous generalor, 1200
W 23 WV, 50 Cycles, 085
P Tacton with Brushless
ancbor, Dagital AVR, genaraior
prolecton pangl. nel sl
grounding eic. complets with
Bcceasones, special ook slings|
and sparss fof 5 ywars

180

2irelays el

kY swiichgear armd condral |
paneds complele with protection

3

Mos

Tranatonmer R kv, 6.0
KW Ky OMAN cooling

I,

4

F2 KV Vacuwn cincud breaker I

hics

5

Mos.
22 KV Control and relay paned I

B[22 KV Ighireng armestors |

Moa.

Ej

22 kY single phase, 3 VT's

o

Batiery 110V, 200 AH_
with siecimplyle plaies,
e, compele with bathery |
Charper, paned a0, and
distrignsticn board

11

LT switchgear complets with
medsuning, control and
profaction schams haang
incoming and eulgong fesders
hoe station mpdianes,

Seas

wilh 2 cone. 4 cove, 6 cone and

10 cones

cables [copper | 2.5 mm | St




COST AMALYSIS OF 1 KM OF 22 KV LINE WITH

Sha  |fem |uantty  [Rae (Rs)  [Amount rs )
1 [5TPoe 10 13500) 135000
2 Joamo 5 wooo| 7
3 |Ewacostol 2| 2000 4000|
4 |ascm 3.09] as000] 200850
5 |GS Earbwie 130] 55 7150
6 |Aminim joi 3| 25 75
T Exira costs I‘uil.ﬁ 5000 5000
B [Tres cutting cfLS 2000]

Total (1) 529075 |

B |Cartage of B.50% saze2 13
10 |Ermcsion charg 10% 52007 5]
Total (B+S+10) 632244 63

11 |Contingencied 3% 1896734
Total {10+11) B51211.96

12 |TendP@t 150% 0788 1)
13 [Audit and aco] 2% 13024.24
14 |Extra cost of protection works of ne 40000
|Grand Totai 74004 38

Say s Lacs/ 7.4
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TRANSMISSION LINE EVACUATION OF POWER O 22 KV SIC TRANSMISSION LINE

Aot
SHa Hem Cluaniity Rate (A5}  |(Rs. Lacs)
1| Construction of 22 kY kne from Powsrhouse (o The KM 7.4 7142
HPFSER o thr LILO powrl om 10 m long STF pokes wilf
SR conducios
2| Ceeattion of LILO bary ai the adisuning ane moiuding cost of | THio s 2%

aresion, CT and FTs circult breaker, power cominal cables.

mummm:ﬁm-ﬂmm.ﬂﬂm
e

Total




14.1

CHAPTER - 14

FINANCIAL APPRAISAL

Basic Crilerion

The financial analysis of Tranha Charroli =mall
hydro electric project has been carried oul based
upen following parameters:

Hydrology of Lhe project as worked oul under
Chapter 5 has been adopled.

Energy calculalions have been carried oul for the
dependable flow as described under Chapter 7. It
'is proposed to install two machines each of
1.O5MW  which would produce about 11.1420Wh of
energy annually in a 75% dependable vear.

Cost of civil works has been computed based
upon the quantities worked out [rom Lhe
drawings and multiplying the same with rates
analysed by using markel rates of materials and
prevailing rates of skilled/ semi-skilled workers
Cost  of electrical mechanical works has been
eslimated from our experience and discussions
with repulable equipment manufacturers.

Total Capital cost of civil, E & M works including

cost of Swilchyard equipment and lransmission
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14.2

line to HPSEB 22 kV syslem comesx lo Re 1512 62
lacs.

Conslruclion period of 24 monlhs has been
considered

Component of loan and Equily have been Kept as
7“0 30 respectively

Tax holiday for the first ten vears

Interest Rale on Leans has been considered at

12. 5%

Repayment has been considered at 10 vears,

Working criterion for financial analysis

The economic appraisal of Tranha Charroli
project is based on the proposed [financing
package for the development of this project
and also the standing Govt, of India policy
guidelines for Ltariff calculation in small hyvdreo
sector. Power to be generaled at thiz power
station is proposed to be sold te HPREB on the
tariff fixed by Himachal Pradesh Electricity

Regulatory Commission.

The energy cost from hydro power generating
station =hall comprise the recovery of annual
capacily charges and energy charges Annual

capacity charges comprise interest on lIoan
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14.2.2

capital and depreciation, Energy charges
comprizes operation and maintenance expenses,
tax on income reckoned as expenses. return on
equity and interesl on working capital The
details of capital cost, the [inancial package.
cest of generalion. fixation of Llariff for =ale

etc., are discussed here in after.
Annual charges

Interest ® 125% on loan capilal computed

on outstanding loans.
Repaymenl period is taken as ten vears

Rate of deprecialion per annum iz taken as
3% of the lotal completed cost of the
project. The depreciation has been limited

to 90% of Lhe total cost of the project.

Energy charges

Operation and maintenance charges,
inclusive of insurance expenses for the
first full vear afler commissioning of Lhe
project has been taken as 1.5% of Lhe total
cost of Lhe project with escalation of 4%

annually.
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." 14.3.1

Income Lax has been calculaled on the
basis of presenl lax concessions available

under Lhe Income Tax Act
Return on equity @ 11% as been assumed,

Interest @ 14.50% on working capital
covering operalion and mainlenance

charges.

Receivables equivalent to twe months of

average billing for sale of electricity,
FINANCIAL STRUCTURE

The methodology for carrving out the financial
analysis 1s to find out the energy cost taking
into  account Lthe total project cost and an
assured relurn on equilty @ 14% Debt: Equily
ratio of 70:30 have been considered as 70% and

30 % of the total cost of the project

respectively.
CAPITAL COST OF THE PROJECT

The «cost of the project comprizsing civil,
eleclrical, and Llransmission works has been
estimated on the basis of the cost of the

similar projecls in the area. The capital cost of



14.3.2

14.3.3

14.3.4

14.3.5

Lhe project al July, 2012 price level, is shown

in Annexure—14.1

LOCAL AREA DEVELOPMENT AUTHORITY (LADA)
CHARGLES

Local Area Development Authority (LADA)
charges@ 1.0% on Lthe capital cosl has been
considered to be added in Lhe capiltal cost for
financial analysis as per HP Govl standing

immstructions.
PHASING OF EXPENDITURE

The project is scheduled to be completed within
two year from the date of finanecial closure of
the project and proposed phasing of the

expenditure has been shown in Annexure-14.2.
ESCALATION

Escalation & 4% on civil works and & 2% on
Electro- mechanical works has been considered
for one year working period and is shown in

Annexure 14.3.
CALCULATION OF IDC

The Govi. of India vide its latest guidelines has

permiltted the interest charges during the



14.3.6

construction period, as accrued, to be

capitalized

The calculations of IDC, based on suggested
phasing of expendilure and financing plan have
been carried oul as shown in the Annexure—

14.4.

The total capital cost of the project on
completion including Interest During
Construction (IDC). Escalation and Financial

charges works out to be Rs 1512.62 Lacs .

SALE RATE OF ENERGY

The sale rate of energy has been considered as
Rs 295 per unit fixed by the H.P. Eleclricity
regulatory Commission, even Lthough the tariff
shall be revised based on the enhanced project
cost parameters as well as the concurrent
interest charges. when the project is actually

taken up for execution.



14.5

14.6

iz observed that average taniff for first 10
vears 18 Rs. 3.10 per unit wherea=s the =zame for
full life of 40 years comes oul as Rs.2.16 per

unit.

The levellised tariff of the scheme for Lhe
complete life of 40 years works oul le Rs. 2.75

per unit.
COST OF GENERATION

The cost of generation in the first vear, from
this project works out as Rs. 218 per unit,
considering the annual charges @ 16% of the
capilal cosl and net energy generation in 75%

dependable year asz 10.26 GWh,

FINANCIAL EVALUATION

The present tariff of Rs. 295 shall be revised
upward after taking inte consideration the
increased capilal cost as also the cost of
money. The projeclt is also expected to receive
a GOl subsidy which shall make the project
financially justifiable, However, with the CDM/

carbon credit, the project will become bankable.
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| TRANHA CHARROLI SMALL HYDRO ELECTRIC PROJECT -2 MW
COMPLETE COST m___u THE PROJECT
|Sr. NojDescription | _|Amount =
| Rs. In Lacs o
Al - o
1 |Civil Works 768
2|E & M Works .. ; 590
3 Transmission Works 46.42 _
=  [Sub-Total (a) 1404.42 -
.8 =
| - .._.-_mﬂwﬂ.ﬂﬂz._ |I.MI._|.H@ =
2/Ipc =7 | eoo4
3 Financial Charges _ 10.53
1 0
E___.._.R._h..l_u.“_. ._ 9323
i [ Total (a+b) 1497.65
— 1
— | S
C) LADA @ 1.0% _ _ 14.08
| | L 1488 |
il i w ] | 151262
3 Loan @ 70% 105884 |
Equity @30% | 453.79

h—

..I_..M_.I.I_f.lnl.l|_I_|rlr_|

e



TRANHA CHARRBOLI SMALL WYDRO ELECTRIC PROJECT (2 W)

YEAR- WISE PHASING OF FUNDS

Anngure- 4.7

LAaDA ToOTaL
COET 21.0% COST
Uit | Gl Wiors 58 755 TT3E8 Lacs Linits 10,7 GWH
Uni-l  Producion 58000 580 £95 50 Lacs Chgn Cosl 137158 Lacy
Unit -l Trafidmiasion A8 43 L 48 88 Lacs
TOTAL g a2 1804 141048 Lacs
_1!._“-1:.-_ __.__-l.__ Chvil |Percamage (LWIT-B P: _u_-...n.!.-_..__n- __H!___!.-_
Year of vk works ol work Prod of work q.._....-___.____.._ﬂ!.____? Cost | Tran. Coal
i F 3 - & =] | T -] 8
. 5 Lol 3+5]  Col 3457
[T 15.00% 1.6 1000 5850 [ | FED 175 B Lk FT)
20.00% [LEEET 1800 [TEE] L ) @ 8| 244 53 FIT L
nd 20.00% 232 T I0.00% 1TA.TT 35.00% 1841 41147 427 B8R
35.00% F A% 00 26818 50005 F 53584 A2 08
[Tt TT5.88 59550 | 1371.58 141848
= |
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_ TRANHACHARROLI SMALL HYDRO ELECTRIC PROJECT (2 MW) [
| ESCALATED COST | Escaiaion on civi works 400%
=== | Escalaion on sledt, works 200%
[ | = Amt Rs.n Lac
| Escaisted | P | Escalated Escasad
Govil werin | Hand Cost |ProdMord | Hard Gost | T-Traes Hied Cost Garar. &
Yoar Morth Mardoost  |B4% 2 il {Hard cost. % Ganer Cosl |Tran cost
] =] 5 ) 8l 9
— = Col3+E |Col 3547 B
8 18IS 11888 50 5 8008 234] 237 1 EL |
2] s 1880 8038 80.27| 488 474 Maen| 2332 |
18| 27| @] a7a77]  weoss| 41| 1e87]  avres|  amay
24| amas]  2tess|  aeste|  atom2 2144 2268]  saTER| ST
Totsi 1 T8 &R 704 04! SE550) 80183 T 47 3% 136287 1e4033
v | =

Ard A A AR A A A TH T4 B Te (R A A AT (A A



| TRAMHA CHARROL SMALL HYDRO ELECTRIC PROJEST {2 Mw)

[ Arnemane 14.4

Fste ofiniareet- 12.80%
EQuiry W% = B
LOWN Tom|
COST OF THE PROJECT INCLUDING ESCALATION AND DC. =
Tlun...!r?_l!i!“_ - =
Facalaten interost @ = ==
[Hetvear |MardCost | Equity30% | LOANTD% [1250%  (Geoss Towl |TomiLoan  |Totsd Equity
i 2 3 4 § 8 7l B i
8 irmsa S35 13519 782  veAEs|  1301|  Eaas |
e 12 24848 THE| 173,84 10,87 284,28 18681 7454 I
! 41788 135381 2258 18.28 435,14 2078 12534
T w| st el 383.38 Zos|  s7iEs|  aoil, i
To 1382 87 a7 i o78 01 BOB4|  1453E1]  10MEgE a7 ae =
; L
Ko e e B e o i L, A A e R, R C R B R B S e s b

L

r.l



TRANHA CHARROL] SMALL HYDROELECTRIC PROJECT [ 2.10 MW)
CALCULATION OF TARRIF FOR T5% DEPEMDABLE YEAR (AT POWER HOUSE BUS BARS)
Loan Rate ofinteres  1250%  Saie rate of erergy/Unit = Rs
Amound ir (e 1DC) Bopaymment Annual CHM Charges 1.505% A Tariff for total 40 years =Hs
Loan 1058 84 10 anergy penerated in GWh 11.142 GWh Interest Rate on A Tarill boe 1t 10 years
ECHNATY 45379 yry Auxilary cons.incld. Transisimaton kbasesid RDE 14% Warking Capit.  14.50% Escadabian
Compilete 1512 62 1.00% Mat energy ge 11,031 nequirermand 2 maoniths billing
Dep. Cefi 1381.3621  Royalty & §%for first 12 year+1%Lada 10.26 GWh
Royaty & 15% after 12 years13%Lada 9.27 GWh
Rayalty @ 24%afer 30 year+1%Lada 827 GWh
Tax
Total Anngal a75%
[inzarest an Chasges Anmusl MAT fer 5 Tari#f in Rs./
_:s.._:. on imereston  [O&M Charges  [working [Col 2is  |Recer-able [Cash Years Tax Link
Crperatia [Equity Losar loan &81.5% lle capital & Depreciat- |Col Tiinc fengrgy x  [infow{Col. 8- |Holicay _c__._E_EE sol. (Col.BIC
n'rear |&14% mpayment (12 5% escalation & 4% [14 5% o @ 3% |IncomeTax [sale rste]  [Col B)) and then  [GWH al. 12}
1 2 3 4 5] ] T &l g 10 1 12] 13
1 8353 105 B8 120 35 22 BO 7.3 4084 7281 32 62 £8 6 gl  10.26] 363
i 6383 105 B8 118,13 23,60 7.31 40,84 350 28 30262 57 .66 ol 10.28] 3,81
3 83.53 105.88 105.88 24 54| 7.31 40,54 347.95] 302,62 A5, 37 o] 10.26 3.39
s 6353  ipsee G288 2852 T3 40,84 3574 0262 3311 o] 10.28] 327
5 63.53 105 .68 79.41 26.54 7.31 40,34 323 52 12,62 ~20,80 ol 19.28] 315
[ 8353 105 B8 B6. 18 27 81 7.3 40 B4 31138 02 62 £73 o] 10.26 3.04
7 63.53 105.68 5294 28.71 7.31 40,54 29022 302.52 3.40 i 10.28] 292
[ 8253 10588 30.71 20 86 7.3 40,84 ZH7.13 02 62 15 45 s|  10.28] 2.50)
§ 6253 105 68 26.47 31.08 7.3 £0.84 rs.09] 302.62 27.53 1] 1028 2 58|
10 8353 105.88 13.24 32 20 7.31 40,84 28310 30262 30 53] 14 100 2.56)
11 6353 0.00 .00 3355 .3 {84 148 27 62 157,35 55.07 1026 __..._m_
12 6253 0.00| .00 34, 7.3 4054 146 81 302 52 158 01 5450  10.26 1.43]
13 6353 0.00 0.00 36 1 4f) B4 148.04 2ru| 125 .33) d3 B8 5.27 180
14 £3.53 0.00 0.00 37.78] 7.3 4054 140 45 2734 123 87 43 35 .27 1,61
15 5153 0.00 0,00 15.20| T3 40,84 150.94 27334 122.36 42 83 8,27 1,63
18 8353 0.00 0.00 40 85 7.3 40,84 152 55 2T 120.7% 42,28 8.27 1.65
17 6353 0.00 0.00 43 50| 7.3 40.84) 154.18 27334 119.16 41,70 9.27 1.56
18 2 53 0.00 0.00 44 20 7.3 40,84 155 68 FIE L] 117,45 41.11 9.7 1.68
1) §3.53 0.00 0.00{ 45 56| & 4084 15765] 27334 11563 4048l 927 1.70]

Annswure = 14.5



20 83 53] 0,00 o | 47.80 EY 40,84 15046 27334 11385]  aaes 937 1.72
21 6353 0.00 0.00 49,72 731 4084 16140 27334 111 54 39.18 .27 1.74
22 A3 53 0.00 0.00 51.70 M a0.84 183,38  27am 109.95 38 48 §.27 1.78]
1) g2 53| 0.00 0.00 53.77 i3 40 84 185481 2734 107 88 3776 9.27 1.79
24 B3 mu_ 000 .00 LR 731 A0 54 16761 T3 34 10573 ar.01 8. &7 1.61
25 6353 000 0.08 58.18 ]| 40,54 185,84 e 103,49 s B 1.83
| 63.53 0.00 0.00 80.4% 7.39 a0 B4 17217 273 101,17 35 41 .27 185
Fid B3 53 0.00 .00} 6281 7.3 40.84) 17458) 273N 98.75 34,58 9 37 188
| 63.53 0.00 0.00 B85 43 7.31 40,54 177.11 27334 05 23 3 68} 9.27 141
23] B1 51 0.00 0,00 B804 7.31 40,84 17a72] 273 M| 5361 1277 9.27 1.94
] s3sa 0.00 0.00] 70.76 7.31 4064 18244] 2723 sogs]  aim 9.27 1.97
3 83.53 0.00 0.00] 73.59 731 4084 185.28] 24405 sa78| a0s7] a7 224
az 63.53 0.00 0.00] 76,53 7.3 4084 188,22 244,05 55 B 16 54 8.27 2.28
33 §3,53 0.00 | 79,60 731 40,84 191 .H._| 24405 £277 18.47 827 2.3
M 53.53 o.0a] 0.00] az 73] 7.31 13.61 187.2¢] 24405 76,81 2688 827 2.02
5 53 53 0.00f £.00 86.09] 731 0.00] 15603] 24408 §7.12 30,49 827 1.00]
36 6353 o.00] .00 [FEE | 7.31 0.00] 16038 24405 B3.57 i0.29 B.27 154
37 B3 53 0,00} .00 93.12 7.3 0.0 16306] 24408 B0.09 z8.03] 8.27 1 98]
38 B3 53 0.00] 0.00 98 A4 7.31 0,00} 157 68 244,05 78.37 36.73 827 203
3]  83s3 .00} 0.00 100.71 7.3 o.00] 17156 244,05 7245 2537  mzr 207
40| 63.53 0.00 0.00] 10474 7.3 [T 175.59 244,05 E8.47 2308l  az7 2.12

Totsl |  BsaTs 3878 1361.36 1047 B3 T 44 |

Cost of Ci 12%

Fresent WValue of Annual Payments. Rs.2 263 67

Present Value of Linits sold As 8235

Levalised Tarit Linit L] Ra 275

Mote -

The capital structure of the progact envsaged 305 equity and T0% lcan

The repaymant of kaan has been proposed in 10 squal anrual instalments



15.1

CHAPTER-15
CLEAN DEVELOPMENT MECHANISM

GENERAL

Since the beginning of industrial reveolulion.
excessive use of fossil fuels by the industrialized
countries has substantially increaszed the
atmospheric concentrations of green house gases

viz. Carbon dioxide, Methane, Nitrous Oxide, Hydreo

Fluorocarbens, per fluorocarbons, Sulfur
hexafluoride The rising concentration of these
gases is resulting in global warming It is

estimated that with present trend of earth’s
surface warming, the earlh’s temperature is
estimaled to rise by 1.4 Deg.C to 580 Dep.C. by
year 2100. The climate change of this order may
eventually lead to adverse effects on human

health and also on the natural ecosvstems,

Considering the global nalure of climate change,
the United Nations Framework Convenlion on

Climale Change (UNFCCC) was adopted for Lihe
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15.2

protection of global climale for present and
future generalions of human kind On  the
initiation of UNFCCC, the developed countries
where the emission level of green house gases is
higher, agreed to take a lead in combaling

climate change and itz adverse effects

KYOTO PROTOCOL

The UNFCCC defined broad guidelines and started
discussing and finalizing different modalilies to
achieve the largets of reducing global warming
by reducing emission of green house gases.
Eventually in a conference held in Kyoto, Japan,
known Kyolo Protocol, decided for stabilization of
green house gASes concentralions in the
atmosphere at a level that would net disturb Lhe
present Ecosystem. The Kyoto Protocol finally
came into force on 16W February 2005 which has
been ratified by amount 175 countries (except
USA and Australia), According lo this Protocol,
Lhe developed countries are required to reduce
their combined green house gases emissions by
approx. 5.2% below their 1990 levels during Lhe

commilment period of 2008 12 When the



Protocal is fully implemenled by 2012 il would
rezult in producing a reversal of upward trend in

) EImissions

Protocol’s emission reduction targels cover the

following six gases.

Warming potential

5 ) Carbon dioxide | !
L. 11} Methane 21
: iii) Nitrous Oxide 410
iv) Hydro flucrocarbons 14011700
! v} Per fluorocarbons GH00-9200
vi} Sulphur hexafluoride 23900

Developed countries can choose which of the
above =ix gases emission they would like Lo

reduce.

L The Protocol requires Lhe signatory developed
= countries toe bring down their emissions mostly
by their domestic actions. However, Protocol also
introduced three flexibility mechanisms viz. (i)
Joint implementation among developed countries

(ii) Emissions lrading among developed countries
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15.3

liii) Clean Develapment Mechanism between a

developed and a developing country
CLEAN DEVELOPMENT MEHANISM

Out of Lhree flexible mechanisms, Clean
Development Mechanism (CDM) is the only one
which involves developing countries and 12 of
interest to India. India signed the Protocol in
2002 as il offers a large potential for CDM
benefitzs because of an energy intensive industry
and high growth rate in commercial energy usage

to fuel the economic development and also an

enabling environment in the country.

The CDM was meant to enable developed countries
to  finance emission reduction projects  n
developing countries to meet their targets in
achieving their emission reduction commilments
under the Protocol For developing countries, it
meant access to finance and better technologies

helping them in achieving their substantial

development,



15.4

The Protocol does nol bind anv country to follow
any parlicular emission reduclion policy but has
given following indicatives for emission reduction

which may help in reducing global warming.

a) Enhancing Energy Efficiency

b} Protecting and enhancing of green house gas
sinks.

c¢) Promoting sustainable agriculture.

d) Promoting renewable energy development.

el Emall Scale Projecis which environment

friendly.

Renewable energy projects wilh output capacity
upte 15 MW have been categorized az small sale
projects and are eligible for fast track CDM

benefit procedures,

VERIFIED EMISSIONS REDUCTION - VER

Verified Emission Reductions are carbon ecredits
generated from Lhe environment friendly projects
and are sold to any person or organizalion who
wants to make their projecl carbon neutral. VFR'=

generated by projecls are assessed and verified
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15.5

by Lheir party organization and may nol vel met
the requiremenl for registralion, verification

certification and issuance of CER's.

After a successful VER validation. lhe project
developer can sell the emission reduction
generated by their project te the interested
buyvers in developed countries. Buyers of VER
assume all carbon specilic policy and regulalory

risks.

IDENTIFICATION OF PROIECT

A process of developing a project eligible for CDM
benefits slarts by identifying the type of project
thal will reduce green house gases emissions and
also where Lhese reductions will be additional and
sustainable, Further, it has to be assessed
Whether the project is of small scale nature (up
te 15 MW capacity) or medium, large scale
project as different conditions apply to small
scale project activilies. Once the project is
conceived and finalized. The developer should

begin searching four polential buvers. For this a
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15.8

project concept note mav be prepared and pul

up on website

Under the projecl development stage, developer (s
required Lo prepare project design document
which  centains organizalional and technical
activities of the project, [t is mosl important
document of Lhe CDM process and is a Key input
inte the validation, registration and verification of

the project.
CDM ELIGIBILITY CRITERIA

For a project to qualify for DM benefits, it
needs to satisfy Lthe clauses of additional and
sustainable  development The former is
necessary to make the project eligible from the
UNFCCC angle and later is required for Lhe host

country’s approval.

Only projects where the emissions are
measurable.  would qualify for DM benefits.
Measurement of emission red uction throughout

the project life iz essential and important.
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15.7

HYDRO POWER GENERATION

Hvdro power iz a renewable source of energy and
hydro  power generation projecls results in
continuous and long term reduction in emission
of green house gases which in turn helps in
reducing the global warming These project= are
very environment friendly Further. hvdro power
generation projectz  also met the National
priorities sel by Govt. of India in its Five Year

Plan for achieving sustainable economic growth.

Thus hydro power peneralion projects are eligible
for gelling clean developmenl mechanism

benefits.
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1. Al dimansions am in millimatres and Elevations & F.D%
in maires urégss spacified othersiso

2. Wa dimension shall be scaled oul .Only writien dmens
ona are ko ba Toliowed,

3. This drawing is for planning purpose cnly

-
- -

.....

y 3 3

5 LR
41 -“ iﬁg* 4 hoe 3

ANCHOR BLOCK § ANCHOR BLOCK 8

WS LUCKY POWER PRIVATE LTD

TRANHA CHARROL| HEP

COMPOMNENT - ANCHOR BLOCHK

DATE DRGMNOTC § =




[

...U. .n.w '

o - -|.__

SVATCHG

A
EaR ROCHY ....u _

RCOC n._u__._...___...zm
EERMICE mﬁz

OFFICE

NOTES:

1. All dimensions are
in mm.

2 This drawing is for
planning purpose and
not to be used for
eonstruction.

AT EMTFLAMCE

ms LucleT poweR R Lis))
TRAM WA CHARROLT imt_
PoweR. HolsE — FLAN |
oAt |PRaxe.TTE ] |




A

.r_.i P ETOSR

i A A P s

LSENIRNAN

HYDRAULIC PARTICULARS
§aarrmepaR:
LN, OF BrHEmCAL sl Eige.

TURBINE DETAILS

Mg Lockt PeWE R Rt L

TRANHA nf_m__.__ﬂ?a LT HEF

DowER MODSE ~SECTTe

BATE — DRg, He¥as _

|

_



NOTES

R WO SATING WATE A BEMTICA WAL MERMECT
L EEETMI B TN FRADET Wrihi, BE bk pom o

AL SARLEE Bl B AL P A L B e
8 AL BT Dl pewly B e s e

P I AT v L

B Sk FLARCS TO M UNED e, ) SRS | s e
Mo e

e T (R —

[ Mg Luclet PoweRRey
| TRANHA ChARROLT HES
SINGLE LINE DIA.




i
I

uuuuumyak'wjjﬁﬁll'?utﬂ_{ﬂ_




;

Eal”

— =

‘li—
|

i

|

|

.1,_
|

I

o2 fyd =
|

_

b

]

=
B
I U
_| i |

I I e S U

T S









