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20.11.2014EMC/S HP/P anamkut ty I DPFJ 2 I I 4

Mr. Rakesh Roy
Muringothil
Kambilikandam
Parathodu-Idukki Post
Idukki District - 685571

To whomsoever it may concerned

Sir,
Sub: Proposal to generate hydroelectric power at Panamkutty, Idukki District.
Ref: NOC from Konnathady Grama Panchayath -A5-33941i4 dated 15.1 1.14 and

your request dated 8.10.2014 to Power Department with a copy to this office and
your request for NOC to Konnathady Grama Panchayath on 5.8.2014

This is with reference to your letter to the Government for exploring the possibility of prepar-

ing a project report of a small hydro power generation scheme at Panamkutty, Konnathady

Grama Panchayath in ldukki District.

The Government policy for Small Hydro Power - 2012, clause 7.3 states - "" Small hydro

Power projects identified by private persons on their own land will be assigned to the owner

of the land subject to payment of the upfront premium specified ..."". The current upfront

premium per MW is Rs.15 lakhs. The promoter will have to take NOC from the Local Body

first and for implementation of the project, the proponent will have to take approvals from

Power, Irrigation, forest, etc. as the case may be.

This is to inform that you may proceed with the preparation of Project Report of the small

hydroelectric scheme at Panamkutty, Konnathady Grama Panchayath in Idukki District at

your risk and cost. After the submission of the project report to the Government and based

on the recommendations of the Technical Committee, Government may take suitable decision

as per prevailing norrns.

Thanking you,

conserue energy to consume forever

Yours
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Foreword 

The Government of Kerala had awarded Administrative Sanction for the Mukkudam Mini 

Hydroelectric Project (1 MW) to M/s Mukkudam Electroenergy Pvt. Ltd., Idukki, on 09.03.2018 vide 

G.O.(Ms) No.05/2018/PD, as an ”Own-Land Category Scheme” under the ‘Kerala Small Hydro Power 

Policy 2012’. This project is envisaged to be developed as an Independent Power Project (IPP). 

This site was lying unidentified by Government agencies and KSEBL and the developer 

happened to recognize its power potential in June 2014 and subsequently approached the Energy 

Management Centre and the state Government with an intention to implement a small hydro project 

here. As none of the Government agencies nor the KSEBL had conducted a hydrology analysis of this 

site, the project consultant established a hydrology model from the rainfall data of IMD’s Idukki station 

since 1996 till 2012. From this vague data, the original DPR was prepared and submitted to the 

Government in December 2015 with installed capacity as 1 MW, with provisions provided for a 

possible capacity enhancement in future. 

 

Mukkudam SHP is conceptualized as a run-of-the-river scheme to operate continuously during 

monsoon season and intermittently in lean flow period. The proposal is to harness the power potential 

from the mountain stream Parathodu flowing towards Muthirapuzha by creating a small pond with a 

broad crested weir at Mukkudam village of Idukki District. This is a typical high-head scheme with a 

gross head of 321 meters and this high head is the major advantage of this scheme as the catchment 

area is only about 8.85 square kilometers.  After power generation, the water will be let back into the 

Muthirappuzha and hence there is no net water diversion occurs as far as the downstream Lower 

Periyar HEP of the KSEBL is concerned.  

 

 The developer established a river gauging mechanism at the weir site of this project in June 

2016 and daily stream flow has been recorded since then. Year 2016 was a drought year, year 2017 

was a normal monsoon year and the year 2018 was a flood year. The analysis of the hydrology data of 

these three years clearly suggests that the optimum power potential of this site is 4 MW. The 

hydrology vetting report furnished by the Energy Management Centre too suggests for a higher 

installed capacity and hence this revised DPR has been prepared with installed capacity 4 MW. 
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EXECUTIVE SUMMARY & SALIENT FEATURES 

EXECUTIVE SUMMARY 

Mukkudam SHP is conceptualized as a run-of-the-river scheme to operate continuously during 

monsoon season and intermittently in lean flow period. 

The key details of the project are: 

1. Gravity weir across the stream with non-overflow portion having top EL 630.00m, crest EL 628.00m 

& MWL EL 629.36m. The deepest bed level is at EL 616.00m. The overflow section is 10.50m long 

with a depth of 2.0m and can carry a discharge of 35.94 m
3
/sec. The catchment area is 8.85 Km

2
.  

2. An intake and scour sluice block with gated arrangements for allowing water for power and scour 

pipe for disposal of silt. 

3. A water conductor pipe (penstock) made of mild steel 0.85 m diameter and shell thickness varying 

from 6 mm to 12 mm; 1339 m long from weir up to power house. 

4. Anchor blocks are provided at each bend of penstock. 

5. A surface powerhouse of size 21.00 m x 15 m, capable of housing 2 Nos of 2 MW Pelton turbines, 

both with 10% Continuous Overload Capacity. The substructure will be excavated up to EL 305.50 

m. Unit machine floor is kept at EL 307.00 m and service bay level at EL 311 m, outside the machine 

floor. Existing public road nearby the powerhouse area can be extended for approach road to 

Powerhouse and Switchyard. 

6. The E & M equipment mainly consists of two units of 2 MW Pelton turbines, both with 10% 

Continuous Overload Capacity coupled directly to their respective generators having 600 rpm 

synchronous type and other auxiliaries. 

7. A small tailrace channel to lead the discharge from the machines, back into the Muthirappuzha. 

8. A switchyard of size 10 m x 10 m is located near the powerhouse at EL 316.00 m to accommodate 

the Generator Transformer, Auxiliary Transformer and other Switchyard equipments for stepping 

up the voltage from 3.30 kV to 11.0 kV.  

9. An 11 kV covered conductor dedicated transmission line will evacuate the power from the 

switchyard to the nearest substation at the Neriamangalam Power Station, owned by KSEBL. 

10. The estimated average annual generation with 10% COL is 11.09 Mu 

11. The total cost of the project is estimated to be Rs. 27.80 Crores without IDC and Rs. 29.99 Crores 

with IDC 
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12. The cost of generation in the 1
st

 year is Rs. 5.53 (reducing to Rs.3.57 in the 13
th

 year) and the 

present generic tariff is Rs.5.91 per unit and is likely to increase when project is commissioned. 

13. This project does not interfere with any of the existing or future planned projects of KSEBL 

14. The developer has furnished an undertaking to the department of Irrigation that a minimum flow 

will be let out from the diversion weir to the downstream as environmental flow.  

 

SALIENT FEATURES 
1. LOCATION 

Sl. No. Description Particulars 

1 State Kerala 

2 District Idukki 

3 Taluk Idukki and Devikulam 

4 Panchayath Konnathady and Vellathooval 

5 Village Konnathady and Vellathooval 

6 Access Road 

7 Nearest Railway Station Aluva (98 Km) 

8 Nearest Airport Nedumbassery (102 Km) 

9 Nearest Harbour Kochi (124 Km) 

10 Nearest Substation Neraiamangalam Power Station (KSEBL) 
 

Note: The diversion weir and major portion of the penstock are located in Konnathady Grama 

Panchayath (Konnathady village, Idukki Taluk) and the Power House and Power Evacuation systems 

are located in Vellathooval Grama Panchayath (Vellathooval village, Devikulam Taluk). 

 

2. GEOGRAPHICAL CO-ORDINATES 

Sl. No. Description Particulars 

1 Longitude 77° 00’ 8.26” 

2 Latitude 9° 57’ 16.06” 

 

3. RIVER BASIN / CATCHMENT 

Sl. No. Description Particulars 

1 Stream Parathodu 

2 River basin Periyar 

3 Catchment area 8.85 Sq. Km 

4 Submerged area at MWL 0.097 Ha 

 

4. HYDROLOGY 

a. CATCHMENT DETAILS 

Sl. No. Description Particulars 

1 Total Catchment area 8.85 Sq. Km 

2 Free Catchment area 8.85 Sq. Km 

3 Flood discharge  35.94 m
3
/sec 
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b. RAIN FALL DATA 

Sl. No. Description Particulars 

1 Maximum rain fall 4906.80 mm 

2 Minimum rainfall 2601.50 mm 

3 Average annual run - Off 2632.43 mm 

 

c. HEAD 

Sl. No. Description Particulars 

1 Gross Head 321.00 m 

2 Net rated Head 312.00 m 

 

5. WEIR  

a. GENERAL 

Sl. No. Description Particulars 

1 Type of weir Concrete gravity weir 

2 Length 29.50 m 

3 MWL + 629.36 m 

4 Max. flood discharge 35.94 m
3
/sec 

5 F.R.L + 628.00 m 

6 Bed Level + 618.00 m 

7 Deepest foundation level + 616.00 m 

8 Height above lowest foundation 14.00 m 

9 Scour sluice 1 No. -  0.5 m dia. 

10 Gate size 0.9 m x 0.9 m 

11 Sill level of scour sluice + 618.00 m  

 

b. SPILLWAY PORTION  

Sl. No. Description Particulars 

1 Type  Ogee 

2 Length 10.50 m 

3 Crest level + 628.00 m 

4 Max. flood  35.94 m
3
/sec 

5 No of openings 1 

6 Bottom Width 9.396 m 

7 D/s Slope  0.7 in 1 
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c. NON OVERFLOW SECTION  

Sl. No. Description Particulars 

1 Total Length 19.00 m 

2 Left Bank 15.66 m 

3 Right Bank 3.34 m 

4 Top Width  2.0 m 

5 Bottom Width  9.860 m 

6 D/s Slope 0.7 in 1 

 

6. INTAKE ARRANGEMENTS 

a. TRASH RACK 

Sl. No. Description Particulars 

1 Location  Left bank  

2 Width 1.50 m 

3 Height 4.50 m 

4 Type of trash rack Rectangular 

5 Bottom of trash rack + 618.50 m 

6 Top of trash rack + 623.00 m 

7 No. of panels   3 

8 Size of panels 1.5 m x 1.50 m 

 

b. INTAKE GATE 

Sl. No. Description Particulars 

1 Sill Level + 619.40 m 

2 No. of gate 1 

3 Size of gate 1.50 m x 1.50 m 

4 Location  Left  bank non overflow section  

 

c. PENSTOCK 

Sl. No. Description Particulars 

1 No. of pipes 1 

2 Length 1339 m 

3 Diameter 0.85 m 

4 Shell thickness Varying from 6 mm to 14 mm 

5 Design Discharge 1.68 m
3
/sec 
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7. POWER HOUSE 

Sl. No. Description Particulars 

1 Type Surface 

2 Size 21.00 x 15 m 

3 Installed capacity 2 x 2000 kW + 10% COL 

4 Gross head 321 m 

5 Net head 312 m 

6 Type of turbine Pelton Wheel 

7 Machine centre line + 307.50  m 

 

8. TAIL RACE CHANNEL 

Sl. No. Description Particulars 

1 Type Rectangular 

2 Width  2m 

3 Length 25m (Approx) 

4 Bed Slope 1 in 500 

5 Max. TWL + 304.50 

 

9. LAND REQUIREMENT 

Sl. No. Description Particulars 

1 Water spread 0.097 Ha 

2 Weir 0.085Ha 

3 Penstock, Power House & Switchyard 0.80 Ha 

4 Total Land Required 1.00 Ha 

 

10. TURBINE 

Sl. No. Description Particulars 

1 Type of turbine  Pelton Wheel  

2 No of units  2 

3 Runner diameter  2 x 800 mm 

4 Rated capacity  2 x 2000 kW with 10 % COL 

 

11. GENERATOR 

Sl. No. Description Particulars 

1 Type  Synchronous 

2 No of units  2 

3 Rated capacity 2 x 2000 kW with 10 % COL 

4 Power factor  0.85  

5 Voltage  3.3 kV 

6 Frequency 50 Hz 

7 Speed  600 rpm  
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12. POWER HOUSE CRANE 

Sl. No. Description Particulars 

1 Type  HOT 

2 Capacity 12/4T 

3 Type of girder Double Girder 

4 Operation Hand Operation 

 

13. SWITCHYARD  

Sl. No. Description Particulars 

1 Generator  transformer capacity  6000kVA (6 MVA) 

2 Voltage  3.3/11 kV 

3 No .of generator transformers  1 

4 Capacity of auxiliary transformer  100kVA 

5 No of auxiliary transformer  1 

 

14. POWER EVACUATION  

Sl. No. Description Particulars 

1 Type of transmission lines  11 kV 

2 Length  2 Km 

3 Structure  Pole Structure 

4 Conductor  Covered Conductor 

5 Substation location  Neriamangalam Power Station 

 

15. GENERATION AND COST 

Sl. No. Description Particulars 

1 Annual generation 11.09 Mu 

2 Total Project cost Rs. 27.80 Crores 

3 Total cost including IDC  Rs. 29.99 Crores 

4 Cost/MW installed Rs. 7.50 Crores 

5 Loan Repayment Period 12 years 

6 Cost of energy in the first year after 

commissioning of the project 

Rs. 5.53/Unit 

7 Tariff (Replacement Cost) Rs. 5.91/Unit 

8 Internal Rate of Return  15.09% 
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ABBREVATIONS / SYMBOLS USED IN DPR 

  

EMC  - Energy Management Centre 

CEA  - Central Electricity Authority 

IMD  - India Meteorological Department  

SAIL  - Steel Authority of India Ltd. 

ACC  - Associated Cement Company 

IEC  - International Electro- Technical Commission 

IS  - Indian Standards 

IREDA  - Indian Renewable Energy Development Agency 

NGO  - Non-Government Organization 

USBR  - United States Bureau of Reclamation 

CWC  - Central Water Commission 

kW  - Kilo Watt 

MW  - Mega Watt 

kV  - Kilo Volt 

KVA  - Kilo Volt Ampere 

kWh  - Kilo Watt Hour (1 kWh = 1 Unit of Electrical Energy) 

LT  - Low Tension 

HT  - High Tension 

P.O.L  - Petrol Oil Lubricants 

H.E  - Hydroelectric 

T- G  - Turbine – Generator 

E & M  - Electrical and Mechanical 

H & M  - Hydro Mechanical 

DG Set  - Diesel Generating Set 

PLF  - Plant Load Factor 

km  - Kilometre (s) 

m  - Metre (s) 

cm  - Centimetre (s) 

23



Mukkudam SHP                                         Detailed Project Report (Revised) 2020 
 

Mukkudam Electroenergy Pvt. Ltd.                                                                                                             Page 11 

mm  - Millimetre(s) 

km/hr  - Kilometre Per Hour 

Cumecs - Cubic Meters per Second 

Cusecs  - Cubic Feet per Second 

m
3
/ sec - Cubic Metre per Second 

Sq.km  - Square Kilometre 

NA  - Not Applicable 

MDDL  - Minimum Draw Down Level 

HFL  - High Flood Level 

EL  - Elevation (Above Mean Sea Level) 

°C  - Degree Celsius 

RCC  - Reinforced Cement Concrete 

RD  - Reduced Distance 

FSL  - Full Supply Level 

DPR  - Detailed Project Report 

U/S  - Upstream 

D/S  - Downstream 

GTS  - Great Trigonometrical Survey of India 

G-D  - Gauge – Discharge 

RG  - Rain gauge 

T & P  - Tools & Plants 

IDC  - Interest During Construction 

Rs.  - Indian Rupees 

O & M  - Operation and Maintenance 

%  - Percent 

WDV  - Written Down Value 

SLD  - Single line diagram  
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        CHECK LIST AS PER C.E.A 

1.  Name of the Project Mukkudam Small Hydroelectric Project 

   a. State Kerala 

   b. District/ Taluk Idukki / Idukki & Devikulam 

2.  Category of the Project        Small Hydroelectric Scheme (2 x 2000 kW) 

3.  Planning  

  a. Has the overall development of the 

stream/canal been prepared and 

stages of development discussed 

briefly? 

Not applicable being diversion of water 

proposed is through circular conduits, for a 

limited length of the stream flowing along 

mostly private land  

 b. Have the alternative proposals been 

studied and their merits and 

demerits discussed? 
Yes.  

  c. Have the detailed topographical sur-

veys been carried out for the 

following items and drawings 

prepared as per prescribed scales? 

• Stream - canal surveys 

• Head works surveys (weir or 

• diversion structure) 

• Plant site and camp site 

• Water conductor system 

• Powerhouse; Switchyard, 

• Tailrace 

• Penstock, surge shaft 

• Communication, etc. 

       Yes. 

 

 

Yes, as necessary.  

 

 

 4.  
 Geology 

Have the geological surveys for Head 

works, powerhouse and tail-race, etc. 

been carried out and report on 

general geology of the area and on 

geology of the sites of principal struc-

tures appended? 

 

 

Exposed rock is seen at weir, near power 

house and tailrace. Water conductor 

system is through circular steel pipes of 

small size fully on surface. 

 

 5.  Foundation Investigation 

Have the foundation investigations 

 

Yes. Foundation investigation up to a depth of 
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for the major civil structures and of 

the schemes, etc. been carried out? 

10 meter was carried out at the weir site by 

drilling bore holes and the collected rock cores 

were subjected to Unconfined Compressive 

Strength (UCS) test and found that the rock 

foundation is of good quality rock. 

Surface investigation was done for penstock 

route and power house site which shows good 

quality exposed rock at these areas. 

 6.  Material Surveys 

Have the surveys and 

laboratory tests for construction 

material, like pervious and im-

pervious soils, sand, aggregate, etc. 

been carried out? 

 

Being small quantities, it can be bought 

from nearby sources. 

   7.  Hydrological & Meteorological 

Investigations 

Have the hydrological and 

meteorological investigations been 

carried out and status of data 

discussed in report? 

 

 

 

Yes. Available data from Govt. & Private 

agencies collected. 

Hydrology data collected from the weir site 

since June 2016 has been considered for 

this revised DPR. 

8.  Hydrology 

Have hydrological studies been 

carried out to establish the 

availability of water for the benefits 

envisaged, and what is the depen-

dability of the potential? 

 

 

Yes. Conducted analysis of all data collected 

since June 2016 at the gauging station of the 

developer, situated at the weir site of this 

project. 

 9.  Land Acquisition and Resettlement 

Have the provision for land 

acquisition and resettlement been 

considered? 

 

Have the socio-economic problems 

involved in resettlement been 

investigated and discussed? 

 

NA. Major part of land for this project is 

owned privately.  

 

 

Not applicable. 

10.        Design 

Has the layout of the project area, 
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viz. location of diversion structure, 

workshop sheds, offices camps, etc. 

been finalized? 

Yes 

11. 

 

 

 

Have the preliminary designs 

prepared for the following 

components? 

a. Diversion structure/ weir, etc.  

b. Penstocks and water conductor 

system, etc. 

(ic.    Powerhouse & Switchyard. 

dd.    Powerhouse equipment, 

LT/HT switching equipment and 

control and protection 

equipment. 

 

 

 

 

 

       Yes,  

12.      Power benefits 

Have the following points been 

discussed? 

a. Total energy production and 

installed capacity of the grid 

system. 

b. How does the scheme fit into 

overall development of power of 

the region? 

c. Energy generated from the 

project, firm power, seasonal 

power and total power. 

d. Proposal for transmission and / or 

connecting the existing systems, 

etc. (wherever applicable). 

e. Cost of generation per kW 

installed / as per Kwh generated, 

as compared to the various micro-

hydel projects and various 

services in the region to justify the 

economic viability of the scheme. 

 

 

 

 

This is a very small project contributing a 

very small portion of grid capacity 

 

        This is an IPP Scheme, power will be sold to       

        KSEBL.             

 

Yes 

 

 

Yes 

 

Yes 

13. 

  

 
Construction Program 

a. Are the major components of 

work proposed to be done 

departmentally or through 

contractor? 

 

          Through contractors. 
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b. Have the year/month-wise 

quantities of the various items 

been worked out for various 

components of the project? 

          Total quantities worked out.  

 

14.  
 Estimate 

Is the estimate prepared? 

 

Have the analysis of rates for various 

major items of works for the major 

components of the project been 

furnished with the basis of analysis 

and the price index at which the esti-

mate is based? 

 

Yes. 

          

         Yes, based on current budgetary 

         Quotations. 

 

15.  Ecological & Environmental aspects  

Is the area likely to have any                

environmental and ecological 

problems due to the altered surface 

water pattern and   preventive 

corrective measures discussed? 

 

 

 

        No Environmental or Ecological Problem is 

        involved. 

 

16.  
 Camps and Buildings 

Have the planning of the camps 

buildings been done? 

 

 

Not applicable – Staff to take rented 

accommodation. 

17. 
 Soil Conservation  

Is the need for soil conservation 

measures in the project discussed? 

 

       

         Not applicable. Almost 90% of the      

         project area is exposed rock terrain. 
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CHAPTER - 1 

INTRODUCTION 

Since there is no change to sections 1.1 to 1.6 of this chapter from the original DPR, they have 

been excluded in this revised DPR. Kindly refer the original DPR in annexure for these sections. 

 

1.7  Project Proposal 

 

 Mukkudam Small Hydro Project (SHP) is conceptualized as a run-of-the- river scheme to operate 

continuously during monsoon season and intermittently in lean flow period. Project is envisaged to 

develop as IPP as per the Central and State Govt. policy of involving private sector participation in 

power development under the self identified schemes category. The proposal is to harness the power 

potential from the stream flowing towards Muthirapuzha by creating a small pond with a concrete 

gravity weir near Mukkudam village of Idukki District. The Government of Kerala has already awarded 

administrative sanction for the original proposal (1 MW) of this project in March 2018. This revised DPR 

is for the capacity enhancement of the project to 4.0 MW. 

 

1.8     Promoters 

Mukkudam Electroenergy Private Limited has been incorporated with a vision to  harness the 

Renewable Energy resources available in Kerala, particularly Small Hydroelectric Projects. All the six 

promoters of the Company are B.Tech graduates and classmates from a prestigious institution in Kerala 

and each one is having more than 13 years of experience in different technological domains such as 

Small Hydro Projects, Thermal Power Projects, Oil & Gas Projects, IT projects and Mechanical Structure 

Projects.  

The hometown of the Managing Director is very close to the project location of Project; hence 

he happened to identify the potential for a small Hydro Project here and subsequently approached the 

state Energy Management Centre and power Department for the approval to set up the same. 

Since energy plays a crucial role in any modern society’s prosperity and its demand is climbing 

new heights day by day, it is the need of the hour to ensure energy security for our state. Mukkudam 

Electroenergy Private Limited envisages to extract the power potential available at this project site in 

an environmental friendly manner and it can provide minute contribution to Kerala’s electricity 

demand which will be beneficial for the Kerala State Electricity Board Limited as well and in turn, 

beneficial to each citizen of our state.  
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CHAPTER - 2 

SURVEY AND INVESTIGATION  

 

The promoters have done the reconnaissance survey and identified the potential in the stream 

Parathode. Locations for weir and power house were also identified considering accessibility from 

road. The power house site is close to the existing Panamkutty Power House of KSEB and two 

transmission lines are also passing not far from the power house site. Thus the site was prima facie 

suitable for hydro power development with a fairly high head. 

 

Detailed topographic survey with total station was carried out as required by the consultant 

and contours were plotted at 1m intervals. More spot levels were taken near weir site and power 

house site. As there was no nearby GTS Bench mark available fly level was taken from the nearby 

Kallarkutty dam of KSEB Ltd. This is considered reasonable and sufficient as the relative levels only are 

needed for a hydel project. 

 

Hydrological data model was developed for original DPR, viz rainfall data from IMD’s Idukki 

station, as obtained for Keerithode SHP which is the nearest rain gauge station, was collected for 18 

water years from 1995-96 to 2012-13. 17 calendar years 1996 to 2012 was analyzed from standard 

formulae to arrive at water availability.  

 

A gauging station was established at the weir site in the summer of 2016 and daily stream flow 

has been recorded since June 2016. The analysis of this gauge data for the three seasons 2016-17, 

2017-18 and 2018-19 has been carried out and its details are given in Chapter 3. 

 

Regarding geological investigation, bore holes were drilled at the weir site up to a depth of 10 

meters from the deepest foundation and rock cores were collected. Randomly selected rock core 

samples were subjected to Geo Technical Investigation in a geotechnical lab at Cochin and the test 

results were very much satisfactory. The details of this are given in Annexure-9.  

Exposed rock is found at almost all the penstock route and at shallow depth at the Power House 

site. The structures being small, and as good rock is exposed at many places, it is felt adequate to 

create suitable foundations for the works.  

It is also found that the project does not involve any rehabilitation as it is located in a very less 

inhibited area. There is no forest land involved in this project. 
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CHAPTER - 3 

HYDROLOGY 

3.1 General 

The hydrological input plays a vital role in planning, execution and operation of any water 

resources development project. For assessing the hydro power potential, having arrived at the 

possibility of head from topographical surveys, water availability is the second component. The 

hydrological studies are carried out at all the project stages starting from the pre-feasibility stage and 

are continued even during the operation of the project. Hydrological studies usually cover the 

assessment of quantities of available water and its time variation, estimation of design flood usually 

required for the hydraulic design as well as safety of the structures. It is now intended to prepare and 

update the hydrology of the project considering the site specific available data.  

Mukkudam Mini Hydroelectric project is located in Konnathady Grama Panchayat, Mukkudam 

village in a hill stream called Parathode that joins Muthirapuzha just 2km upstream of the existing 

Panamkutty Power House of Neriyamangalam HEP of KSEB. Project Hydrology studies for establishing 

various parameters that are basic inputs for project planning and design are presented in this chapter. 

Relevant meteorological & hydrological data collected from various sources are discussed below. 

Hydrological analysis has been carried out to: 

i)   Assess the availability of water for power generation & establishing long term stream flow 

series. 

ii)  Assess design floods. 

iii) Assess sediment exclusion needs. 

 

3.2 River Basin  

Muthirapuzha is a major stream joining Periyar River. There are various hydro electric projects 

upstream of this location belonging to KSEB Ltd established over last 80 years. Lower Periyar HEP of 

KSEB Ltd is located about 4 Km downstream of this proposed scheme. Mukkudam Small HEP is 

however tapping a minor hill stream called Parathodu having a catchment area of 8.85 Sq km up to the 

proposed weir site. There is no net water diversion occurs as far as the downstream Lower Periyar HEP 

is concerned. 

3.3  Data  

The topographic survey establishes the difference in elevation between the diversion site 

location and the power house site chosen from reconnaissance, considering the accessibility and 

facilities for construction etc as well as power evacuation.  

Regarding hydrologic data, this stream was being studied for the first time and no river gauging 

was done earlier at the time the original DPR was prepared. Hence the project consultant was forced to 

depend only on rainfall data. Therefore, the nearest available rainfall data of IMD’s Idukki rain gauge 
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station, obtained for Keerithode SHP was made use for this scheme. 17 years of rainfall data from 1996 

to 2012 were collected for finding out flow available for power generation with a reasonable plant load 

factor. Hydrology assessment of this project site was done using Inglis formula and modified Inglis 

formula and the installed capacity was fixed as 1 MW with provisions provided for capacity 

enhancement in future. 

A gauging station was established just downstream of the weir location of Mukkudam SHP in 

the summer of 2016 and daily stream flow was recorded for the three water years 2016-17, 2017-18 

and 2018-19. Because of site restrictions, the gauging weir was constructed at a non-ideal location and 

hence the approach velocity of the stream was very high and the gauge post was located very close to 

the weir crest. See the photos below for more details: 
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A team of Energy Management Centre Kerala had visited this gauging station in April 2018 and 

in their report (Annexure-3) on vetting this gauging station, the above mentioned drawbacks are 

clearly mentioned. Hence it is just to believe that the flow recorded at this gauging station was much 

conservative than the actual flow of the stream. However, the original hydrology data collected for 

2016-17, 2017-18 and 2018-19 have been analyzed here for determining the power potential of this 

project so as to be on safer side. 

3.4 Hydrology Data Analysis and Power Potential Estimation:  

The hydrology data derived from the river gauge records, the power potential of the site with 

net head 312 meter and estimated generation for 1 MW, 2 MW, 3 MW, 4 MW and 4 MW+10% COL 

since June 2016 to March 2019 are presented below:  
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2016.06.01 0.7 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.06.02 0.4 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.06.03 1.1 0.04 0.064532076 169.1257 4059.015934 4059.015934 4059.015934 4059.015934 4059.015934

2016.06.04 0.3 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.06.05 0.6 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.06.06 0.1 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.06.07 2.7 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.06.08 1.2 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.06.09 0.8 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.06.10 0.2 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.06.11 4.1 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.06.12 1.7 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.06.13 0.7 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.06.14 0.2 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2016.06.15 0.1 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2016.06.16 0.1 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.06.17 1.2 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.06.18 5.4 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.06.19 5.2 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.06.20 0.2 0.22 0.836900772 2193.35 24000 48000 52640.38903 52640.38903 52640.38903

2016.06.21 0.2 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.06.22 3.7 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.06.23 1.2 0.22 0.836900772 2193.35 24000 48000 52640.38903 52640.38903 52640.38903

2016.06.24 0.7 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.06.25 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.06.26 2.1 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.06.27 5.4 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.06.28 8.4 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2016.06.29 3.4 0.34 1.604746498 4205.72 24000 48000 72000 96000 100937.2709

2016.06.30 0.1 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

Total 52.2 Total 545886.6568 798061.7955 874941.1947 902464.0487 907401.3196

2016 June

34



Mukkudam SHP                                         Detailed Project Report (Revised) 2020 
 

Mukkudam Electroenergy Pvt. Ltd.                                                                                                             Page 22 

 

 

Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2016.07.01 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.07.02 0.1 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.07.03 0.9 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2016.07.04 1.1 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.07.05 1.2 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.07.06 1.4 0.15 0.471221566 1234.977 24000 29639.45954 29639.45954 29639.45954 29639.45954

2016.07.07 1.1 0.15 0.471221566 1234.977 24000 29639.45954 29639.45954 29639.45954 29639.45954

2016.07.08 4.9 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2016.07.09 3.7 0.32 1.465874586 3841.764 24000 48000 72000 92202.33879 92202.33879

2016.07.10 3.4 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2016.07.11 5.9 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2016.07.12 1.1 0.4 2.044834464 5359.102 24000 48000 72000 96000 105600

2016.07.13 0.5 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2016.07.14 0.4 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2016.07.15 0.2 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.07.16 0.9 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.07.17 3.2 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.07.18 2 0.42 2.198954765 5763.021 24000 48000 72000 96000 105600

2016.07.19 0 0.22 0.836900772 2193.35 24000 48000 52640.38903 52640.38903 52640.38903

2016.07.20 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.07.21 0.9 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.07.22 2.8 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.07.23 2.3 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2016.07.24 1.5 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2016.07.25 0.5 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2016.07.26 0.4 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.07.27 2.2 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.07.28 1 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.07.29 0 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2016.07.30 0.8 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.07.31 1.8 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

Total 46.2 Total 744000 1293932.398 1513268.869 1596721.703 1615921.703

2016 July
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2016.08.01 0 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2016.08.02 0.5 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.03 2.1 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.04 0.5 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.08.05 0.5 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.08.06 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.07 0.4 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.08 0.2 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.09 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.08.10 0.9 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.11 1.2 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.08.12 1 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.08.13 1 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.08.14 0.5 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2016.08.15 1.9 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2016.08.16 2.4 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.08.17 4.5 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.18 3 0.42 2.198954765 5763.021 24000 48000 72000 96000 105600

2016.08.19 0 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2016.08.20 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.08.21 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.22 0.5 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.23 0.9 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.24 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.25 0.5 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.08.26 1.9 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.08.27 2.4 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.08.28 0.4 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2016.08.29 0.7 0.22 0.836900772 2193.35 24000 48000 52640.38903 52640.38903 52640.38903

2016.08.30 1.9 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2016.08.31 0.4 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

Total 30.2 Total 744000 1217788.468 1294362.336 1330089.977 1339689.977

2016 August
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2016.09.01 0.5 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.09.02 0.2 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2016.09.03 0 0.17 0.568594001 1490.171 24000 35764.10777 35764.10777 35764.10777 35764.10777

2016.09.04 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.09.05 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.09.06 0.2 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.09.07 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2016.09.08 0 0.15 0.471221566 1234.977 24000 29639.45954 29639.45954 29639.45954 29639.45954

2016.09.09 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2016.09.10 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2016.09.11 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2016.09.12 0.3 0.13 0.380102553 996.1728 23908.1465 23908.1465 23908.1465 23908.1465 23908.1465

2016.09.13 0 0.13 0.380102553 996.1728 23908.1465 23908.1465 23908.1465 23908.1465 23908.1465

2016.09.14 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2016.09.15 0.5 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2016.09.16 0.5 0.11 0.295726161 775.0391 18600.93893 18600.93893 18600.93893 18600.93893 18600.93893

2016.09.17 0.1 0.11 0.295726161 775.0391 18600.93893 18600.93893 18600.93893 18600.93893 18600.93893

2016.09.18 1.6 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.09.19 0 0.11 0.295726161 775.0391 18600.93893 18600.93893 18600.93893 18600.93893 18600.93893

2016.09.20 0.2 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.09.21 0.5 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.09.22 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.09.23 0.1 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.09.24 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.09.25 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.09.26 0.4 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.09.27 0.7 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.09.28 2 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.09.29 0.4 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.09.30 0 0.11 0.295726161 775.0391 18600.93893 18600.93893 18600.93893 18600.93893 18600.93893

Total 8.2 Total 596471.2534 686592.3646 686592.3646 686592.3646 686592.3646

2016 September
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2016.10.01 0.4 0.11 0.295726161 775.0391 18600.93893 18600.93893 18600.93893 18600.93893 18600.93893

2016.10.02 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.10.03 0 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.10.04 0 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.10.05 0 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.10.06 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.10.07 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.10.08 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.10.09 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.10.10 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.10.11 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.10.12 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2016.10.13 3.6 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2016.10.14 2.1 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2016.10.15 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2016.10.16 0 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.10.17 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.10.18 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.10.19 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.10.20 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2016.10.21 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2016.10.22 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2016.10.23 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.10.24 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.10.25 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.10.26 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.10.27 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2016.10.28 0.2 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2016.10.29 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.10.30 0.2 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.10.31 0 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

Total 6.5 Total 350661.767 353384.6314 353384.6314 353384.6314 353384.6314

2016 October
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2016.11.01 0.4 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.11.02 0.2 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.11.03 0.2 0.09 0.218707541 573.1887 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2016.11.04 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.11.05 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2016.11.06 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2016.11.07 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2016.11.08 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.11.09 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.11.10 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2016.11.11 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2016.11.12 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2016.11.13 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2016.11.14 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.11.15 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.11.16 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.11.17 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.11.18 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.11.19 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.20 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.21 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.22 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.23 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.24 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.25 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.26 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.27 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.28 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.29 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.11.30 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

Total 0.8 Total 145599.6591 145599.6591 145599.6591 145599.6591 145599.6591

2016 November
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2016.12.01 0.6 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.02 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.12.03 0.2 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2016.12.04 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2016.12.05 1 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.12.06 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2016.12.07 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2016.12.08 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2016.12.09 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2016.12.10 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2016.12.11 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2016.12.12 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2016.12.13 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.12.14 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.12.15 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.12.16 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.12.17 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.12.18 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2016.12.19 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.20 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.21 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.22 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.23 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.24 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.25 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.26 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.27 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.28 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.29 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.30 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2016.12.31 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

Total 1.8 Total 88758.69313 88758.69313 88758.69313 88758.69313 88758.69313

2016 December
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.01.01 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2017.01.02 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2017.01.03 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2017.01.04 0 0 0 0 0 0 0 0 0

2017.01.05 0 0 0 0 0 0 0 0 0

2017.01.06 0 0 0 0 0 0 0 0 0

2017.01.07 0 0 0 0 0 0 0 0 0

2017.01.08 0 0 0 0 0 0 0 0 0

2017.01.09 0 0 0 0 0 0 0 0 0

2017.01.10 0 0 0 0 0 0 0 0 0

2017.01.11 0 0 0 0 0 0 0 0 0

2017.01.12 0 0 0 0 0 0 0 0 0

2017.01.13 0 0 0 0 0 0 0 0 0

2017.01.14 0 0 0 0 0 0 0 0 0

2017.01.15 0 0 0 0 0 0 0 0 0

2017.01.16 0 0 0 0 0 0 0 0 0

2017.01.17 0 0 0 0 0 0 0 0 0

2017.01.18 0 0 0 0 0 0 0 0 0

2017.01.19 0 0 0 0 0 0 0 0 0

2017.01.20 0 0 0 0 0 0 0 0 0

2017.01.21 0 0 0 0 0 0 0 0 0

2017.01.22 0 0 0 0 0 0 0 0 0

2017.01.23 0 0 0 0 0 0 0 0 0

2017.01.24 0 0 0 0 0 0 0 0 0

2017.01.25 0 0 0 0 0 0 0 0 0

2017.01.26 0 0 0 0 0 0 0 0 0

2017.01.27 0.3 0 0 0 0 0 0 0 0

2017.01.28 0.3 0 0 0 0 0 0 0 0

2017.01.29 0 0 0 0 0 0 0 0 0

2017.01.30 0 0 0 0 0 0 0 0 0

2017.01.31 0 0 0 0 0 0 0 0 0

Total 0.6 Total 4088.006371 4088.006371 4088.006371 4088.006371 4088.006371

2017 January
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.02.01 0 0 0 0 0 0 0 0 0

2017.02.02 0 0 0 0 0 0 0 0 0

2017.02.03 0 0 0 0 0 0 0 0 0

2017.02.04 0 0 0 0 0 0 0 0 0

2017.02.05 0 0 0 0 0 0 0 0 0

2017.02.06 0 0 0 0 0 0 0 0 0

2017.02.07 0 0 0 0 0 0 0 0 0

2017.02.08 0 0 0 0 0 0 0 0 0

2017.02.09 0 0 0 0 0 0 0 0 0

2017.02.10 0 0 0 0 0 0 0 0 0

2017.02.11 0 0 0 0 0 0 0 0 0

2017.02.12 0 0 0 0 0 0 0 0 0

2017.02.13 0 0 0 0 0 0 0 0 0

2017.02.14 0 0 0 0 0 0 0 0 0

2017.02.15 0 0 0 0 0 0 0 0 0

2017.02.16 0 0 0 0 0 0 0 0 0

2017.02.17 0 0 0 0 0 0 0 0 0

2017.02.18 0 0 0 0 0 0 0 0 0

2017.02.19 0 0 0 0 0 0 0 0 0

2017.02.20 0 0 0 0 0 0 0 0 0

2017.02.21 0 0 0 0 0 0 0 0 0

2017.02.22 0 0 0 0 0 0 0 0 0

2017.02.23 0 0 0 0 0 0 0 0 0

2017.02.24 0 0 0 0 0 0 0 0 0

2017.02.25 0 0 0 0 0 0 0 0 0

2017.02.26 0 0 0 0 0 0 0 0 0

2017.02.27 0 0 0 0 0 0 0 0 0

2017.02.28 0 0 0 0 0 0 0 0 0

Total 0 Total 0 0 0 0 0

2017 February
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Conclusion for 2016-17 

Total Rainfall of 2016-17 (Cm)  161.2 

Estimated power generation @ 1 MW 32,32,390.86 

Estimated power generation @ 2 MW 46,01,130.84 

Estimated power generation @ 3 MW 49,73,920.58 

Estimated power generation @ 4 MW 51,20,623.91 

Estimated power generation @ 4 MW + 10% COL 51,54,361.18 

 

 

 

Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.03.01 0 0 0 0 0 0 0 0 0

2017.03.02 0 0 0 0 0 0 0 0 0

2017.03.03 0.2 0 0 0 0 0 0 0 0

2017.03.04 3.9 0 0 0 0 0 0 0 0

2017.03.05 0.2 0 0 0 0 0 0 0 0

2017.03.06 0.1 0 0 0 0 0 0 0 0

2017.03.07 0.2 0 0 0 0 0 0 0 0

2017.03.08 0.1 0 0 0 0 0 0 0 0

2017.03.09 0.2 0 0 0 0 0 0 0 0

2017.03.10 0.5 0 0 0 0 0 0 0 0

2017.03.11 0 0 0 0 0 0 0 0 0

2017.03.12 0 0 0 0 0 0 0 0 0

2017.03.13 2.1 0 0 0 0 0 0 0 0

2017.03.14 0 0 0 0 0 0 0 0 0

2017.03.15 0 0 0 0 0 0 0 0 0

2017.03.16 0 0 0 0 0 0 0 0 0

2017.03.17 3.7 0 0 0 0 0 0 0 0

2017.03.18 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2017.03.19 0.7 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2017.03.20 2.8 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2017.03.21 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2017.03.22 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2017.03.23 0 0 0 0 0 0 0 0 0

2017.03.24 0 0 0 0 0 0 0 0 0

2017.03.25 0 0 0 0 0 0 0 0 0

2017.03.26 0 0 0 0 0 0 0 0 0

2017.03.27 0 0 0 0 0 0 0 0 0

2017.03.28 0 0 0 0 0 0 0 0 0

2017.03.29 0 0 0 0 0 0 0 0 0

2017.03.30 0 0 0 0 0 0 0 0 0

2017.03.31 0 0 0 0 0 0 0 0 0

Total 14.7 Total 14876.4563 14876.4563 14876.4563 14876.4563 14876.4563

2017 March
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.04.01 0 0 0 0 0 0 0 0 0

2017.04.02 0 0 0 0 0 0 0 0 0

2017.04.03 0 0 0 0 0 0 0 0 0

2017.04.04 0 0 0 0 0 0 0 0 0

2017.04.05 0 0 0 0 0 0 0 0 0

2017.04.06 2.1 0 0 0 0 0 0 0 0

2017.04.07 0.9 0 0 0 0 0 0 0 0

2017.04.08 0 0 0 0 0 0 0 0 0

2017.04.09 0 0 0 0 0 0 0 0 0

2017.04.10 0 0 0 0 0 0 0 0 0

2017.04.11 0 0 0 0 0 0 0 0 0

2017.04.12 0 0 0 0 0 0 0 0 0

2017.04.13 0.4 0 0 0 0 0 0 0 0

2017.04.14 0 0 0 0 0 0 0 0 0

2017.04.15 0 0 0 0 0 0 0 0 0

2017.04.16 0 0 0 0 0 0 0 0 0

2017.04.17 0 0 0 0 0 0 0 0 0

2017.04.18 0 0 0 0 0 0 0 0 0

2017.04.19 0 0 0 0 0 0 0 0 0

2017.04.20 0 0 0 0 0 0 0 0 0

2017.04.21 0 0 0 0 0 0 0 0 0

2017.04.22 0 0 0 0 0 0 0 0 0

2017.04.23 0 0 0 0 0 0 0 0 0

2017.04.24 0 0 0 0 0 0 0 0 0

2017.04.25 0 0 0 0 0 0 0 0 0

2017.04.26 0 0 0 0 0 0 0 0 0

2017.04.27 0 0 0 0 0 0 0 0 0

2017.04.28 0 0 0 0 0 0 0 0 0

2017.04.29 0 0 0 0 0 0 0 0 0

2017.04.30 1.9 0 0 0 0 0 0 0 0

Total 5.3 Total 0 0 0 0 0

2017 April
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.05.01 0.5 0 0 0 0 0 0 0 0

2017.05.02 0 0 0 0 0 0 0 0 0

2017.05.03 0 0 0 0 0 0 0 0 0

2017.05.04 0 0 0 0 0 0 0 0 0

2017.05.05 0 0 0 0 0 0 0 0 0

2017.05.06 0 0 0 0 0 0 0 0 0

2017.05.07 0 0 0 0 0 0 0 0 0

2017.05.08 0.2 0 0 0 0 0 0 0 0

2017.05.09 0 0 0 0 0 0 0 0 0

2017.05.10 0.5 0 0 0 0 0 0 0 0

2017.05.11 0 0 0 0 0 0 0 0 0

2017.05.12 9.1 0 0 0 0 0 0 0 0

2017.05.13 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2017.05.14 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 4059.015934

2017.05.15 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1428.512946

2017.05.16 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1428.512946

2017.05.17 0 0 0 0 0 0 0 0 0

2017.05.18 0 0 0 0 0 0 0 0 0

2017.05.19 0.4 0 0 0 0 0 0 0 0

2017.05.20 2 0 0 0 0 0 0 0 0

2017.05.21 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 4059.015934

2017.05.22 0.2 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1428.512946

2017.05.23 0 0 0 0 0 0 0 0 0

2017.05.24 0.8 0 0 0 0 0 0 0 0

2017.05.25 0.3 0 0 0 0 0 0 0 0

2017.05.26 0 0 0 0 0 0 0 0 0

2017.05.27 0 0 0 0 0 0 0 0 0

2017.05.28 0.2 0 0 0 0 0 0 0 0

2017.05.29 1.6 0 0 0 0 0 0 0 0

2017.05.30 1.1 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1428.512946

2017.05.31 4.5 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1428.512946

Total 21.4 Total 22031.34401 22031.34401 22031.34401 22031.34401 22734.74758

2017 May
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential, P = 

8.4 x 312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.06.01 1.6 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.06.02 2.1 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.06.03 3.1 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.06.04 0 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.06.05 1 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.06.06 1.4 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.06.07 0.8 0.06 0.118827441 311.4229574 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2017.06.08 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.06.09 0 0.06 0.118827441 311.4229574 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2017.06.10 3.8 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.06.11 0.8 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.06.12 0.6 0.11 0.295726161 775.039122 18600.93893 18600.93893 18600.93893 18600.93893 18600.93893

2017.06.13 0.9 0.09 0.218707541 573.1887239 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2017.06.14 0.1 0.09 0.218707541 573.1887239 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2017.06.15 0.2 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.06.16 0 0.07 0.149855342 392.7408808 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2017.06.17 0 0.07 0.149855342 392.7408808 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2017.06.18 0 0.07 0.149855342 392.7408808 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2017.06.19 0.1 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.06.20 0.3 0.07 0.149855342 392.7408808 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2017.06.21 0.4 0.07 0.149855342 392.7408808 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2017.06.22 1.6 0.06 0.118827441 311.4229574 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2017.06.23 3 0.09 0.218707541 573.1887239 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2017.06.24 4.1 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.06.25 6.2 0.18 0.619497021 1623.577792 24000 38965.86702 38965.86702 38965.86702 38965.86702

2017.06.26 7.6 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.06.27 3.1 0.55 3.282819811 8603.61416 24000 48000 72000 96000 105600

2017.06.28 1.9 0.4 2.044834464 5359.102162 24000 48000 72000 96000 105600

2017.06.29 2.7 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.06.30 2.9 0.2 0.725517037 1901.43505 24000 45634.44119 45634.44119 45634.44119 45634.44119

Total 50.3 Total 462394.6741 597717.8467 681684.586 753684.586 782484.586

2017 June
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential, P = 

8.4 x 312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.07.01 1.2 0.18 0.619497021 1623.577792 24000 38965.86702 38965.86702 38965.86702 38965.86702

2017.07.02 0.6 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.07.03 1.4 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.07.04 0.2 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.07.05 0.2 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.07.06 0.6 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.07.07 1 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.07.08 0.2 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.07.09 0.3 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.07.10 0.6 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.07.11 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.07.12 0.2 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.07.13 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.07.14 0.6 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.07.15 0.4 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.07.16 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.07.17 1.6 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.07.18 2 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.07.19 4.3 0.2 0.725517037 1901.43505 24000 45634.44119 45634.44119 45634.44119 45634.44119

2017.07.20 2 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.07.21 2.2 0.18 0.619497021 1623.577792 24000 38965.86702 38965.86702 38965.86702 38965.86702

2017.07.22 0 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.07.23 0.2 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.07.24 0 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.07.25 0 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.07.26 0.6 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.07.27 0.5 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.07.28 2.7 0.2 0.725517037 1901.43505 24000 45634.44119 45634.44119 45634.44119 45634.44119

2017.07.29 2.3 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.07.30 2.2 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.07.31 3.4 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

Total 31.5 Total 606049.4131 766067.3121 778034.0514 778034.0514 778034.0514

2017 July
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential, P = 

8.4 x 312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.08.01 1.8 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.08.02 1.4 0.18 0.619497021 1623.577792 24000 38965.86702 38965.86702 38965.86702 38965.86702

2017.08.03 2.1 0.2 0.725517037 1901.43505 24000 45634.44119 45634.44119 45634.44119 45634.44119

2017.08.04 6.9 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.08.05 5.3 0.38 1.894350904 4964.714849 24000 48000 72000 96000 105600

2017.08.06 0.9 0.5 2.84983143 7468.838212 24000 48000 72000 96000 105600

2017.08.07 3.4 0.3 1.331140006 3488.651728 24000 48000 72000 83727.64148 83727.64148

2017.08.08 1.1 0.48 2.682134781 7029.338835 24000 48000 72000 96000 105600

2017.08.09 2.2 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.08.10 2.6 0.34 1.604746498 4205.719622 24000 48000 72000 96000 100937.2709

2017.08.11 1 0.38 1.894350904 4964.714849 24000 48000 72000 96000 105600

2017.08.12 0 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.08.13 0 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.08.14 0 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.08.15 2.6 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.08.16 0.8 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.08.17 1.7 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.08.18 5.8 0.2 0.725517037 1901.43505 24000 45634.44119 45634.44119 45634.44119 45634.44119

2017.08.19 5 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.08.20 3.2 0.5 2.84983143 7468.838212 24000 48000 72000 96000 105600

2017.08.21 4.5 0.42 2.198954765 5763.020649 24000 48000 72000 96000 105600

2017.08.22 1.6 0.6 3.734547665 9787.50252 24000 48000 72000 96000 105600

2017.08.23 1.1 0.4 2.044834464 5359.102162 24000 48000 72000 96000 105600

2017.08.24 0.1 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.08.25 0 0.32 1.465874586 3841.764116 24000 48000 72000 92202.33879 92202.33879

2017.08.26 2.8 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.08.27 4.4 0.34 1.604746498 4205.719622 24000 48000 72000 96000 100937.2709

2017.08.28 6.3 0.5 2.84983143 7468.838212 24000 48000 72000 96000 105600

2017.08.29 2.2 0.6 3.734547665 9787.50252 24000 48000 72000 96000 105600

2017.08.30 0.6 0.46 2.517698645 6598.384608 24000 48000 72000 96000 105600

2017.08.31 0 0.42 2.198954765 5763.020649 24000 48000 72000 96000 105600

Total 71.4 Total 744000 1474234.749 2040328.405 2487304.094 2641178.635

2017 August
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential, P = 

8.4 x 312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.09.01 3.3 0.38 1.894350904 4964.714849 24000 48000 72000 96000 105600

2017.09.02 1.8 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.09.03 0 0.32 1.465874586 3841.764116 24000 48000 72000 92202.33879 92202.33879

2017.09.04 0.6 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.09.05 3.1 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.09.06 0.5 0.32 1.465874586 3841.764116 24000 48000 72000 92202.33879 92202.33879

2017.09.07 0.3 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.09.08 2.8 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.09.09 0 0.32 1.465874586 3841.764116 24000 48000 72000 92202.33879 92202.33879

2017.09.10 3.7 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.09.11 0 0.42 2.198954765 5763.020649 24000 48000 72000 96000 105600

2017.09.12 0 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.09.13 2.1 0.3 1.331140006 3488.651728 24000 48000 72000 83727.64148 83727.64148

2017.09.14 0.3 0.3 1.331140006 3488.651728 24000 48000 72000 83727.64148 83727.64148

2017.09.15 3.3 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.09.16 6.1 0.42 2.198954765 5763.020649 24000 48000 72000 96000 105600

2017.09.17 8.3 0.58 3.5516752 9308.230365 24000 48000 72000 96000 105600

2017.09.18 2.6 0.55 3.282819811 8603.61416 24000 48000 72000 96000 105600

2017.09.19 1.3 0.5 2.84983143 7468.838212 24000 48000 72000 96000 105600

2017.09.20 0.2 0.42 2.198954765 5763.020649 24000 48000 72000 96000 105600

2017.09.21 0.4 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.09.22 0 0.32 1.465874586 3841.764116 24000 48000 72000 92202.33879 92202.33879

2017.09.23 2.8 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.09.24 0 0.32 1.465874586 3841.764116 24000 48000 72000 92202.33879 92202.33879

2017.09.25 1.7 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.09.26 0.8 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.09.27 0.9 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.09.28 1.9 0.27 1.13713625 2980.206683 24000 48000 71524.96039 71524.96039 71524.96039

2017.09.29 2.1 0.3 1.331140006 3488.651728 24000 48000 72000 83727.64148 83727.64148

2017.09.30 0 0.32 1.465874586 3841.764116 24000 48000 72000 92202.33879 92202.33879

Total 50.9 Total 720000 1440000 2137518.066 2551529.293 2647529.293

2017 September
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential, P = 

8.4 x 312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.10.01 0 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.10.02 0 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.10.03 0 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.10.04 0 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.10.05 1.3 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.10.06 0 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.10.07 1.5 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.10.08 0.3 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.10.09 0 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.10.10 0.8 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.10.11 1.8 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.10.12 2.6 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.10.13 6 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.10.14 0.9 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.10.15 0 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.10.16 1.4 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.10.17 1.5 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.10.18 0 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.10.19 0 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.10.20 2 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.10.21 2.1 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.10.22 0 0.28 1.200696574 3146.785582 24000 48000 72000 75522.85397 75522.85397

2017.10.23 0 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.10.24 0 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.10.25 0 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.10.26 6.9 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.10.27 2.1 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.10.28 1.2 0.32 1.465874586 3841.764116 24000 48000 72000 92202.33879 92202.33879

2017.10.29 1.4 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.10.30 0 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.10.31 0.9 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

Total 34.7 Total 744000 1488000 1906621.243 1961392.143 1970992.143

2017 October
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential, P = 

8.4 x 312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.11.01 3.7 0.3 1.331140006 3488.651728 24000 48000 72000 83727.64148 83727.64148

2017.11.02 3.2 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.11.03 0 0.36 1.747615062 4580.149554 24000 48000 72000 96000 105600

2017.11.04 0 0.26 1.074713529 2816.609216 24000 48000 67598.62118 67598.62118 67598.62118

2017.11.05 0.2 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.11.06 0 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.11.07 0 0.24 0.95337841 2498.614138 24000 48000 59966.73931 59966.73931 59966.73931

2017.11.08 1.9 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.11.09 0 0.22 0.836900772 2193.349543 24000 48000 52640.38903 52640.38903 52640.38903

2017.11.10 0 0.2 0.725517037 1901.43505 24000 45634.44119 45634.44119 45634.44119 45634.44119

2017.11.11 0.9 0.18 0.619497021 1623.577792 24000 38965.86702 38965.86702 38965.86702 38965.86702

2017.11.12 0 0.18 0.619497021 1623.577792 24000 38965.86702 38965.86702 38965.86702 38965.86702

2017.11.13 0 0.18 0.619497021 1623.577792 24000 38965.86702 38965.86702 38965.86702 38965.86702

2017.11.14 0 0.18 0.619497021 1623.577792 24000 38965.86702 38965.86702 38965.86702 38965.86702

2017.11.15 0 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.11.16 0 0.17 0.568594001 1490.171157 24000 35764.10777 35764.10777 35764.10777 35764.10777

2017.11.17 0 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.11.18 0 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.11.19 0 0.15 0.471221566 1234.977481 24000 29639.45954 29639.45954 29639.45954 29639.45954

2017.11.20 0.4 0.15 0.471221566 1234.977481 24000 29639.45954 29639.45954 29639.45954 29639.45954

2017.11.21 0.3 0.15 0.471221566 1234.977481 24000 29639.45954 29639.45954 29639.45954 29639.45954

2017.11.22 0 0.15 0.471221566 1234.977481 24000 29639.45954 29639.45954 29639.45954 29639.45954

2017.11.23 0 0.15 0.471221566 1234.977481 24000 29639.45954 29639.45954 29639.45954 29639.45954

2017.11.24 0 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.11.25 0 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.11.26 0 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.11.27 0.4 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.11.28 0 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.11.29 0 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.11.30 2.6 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

Total 13.6 Total 717199.3344 1096958.748 1233738.365 1293466.007 1312666.007

2017 November
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential, P = 

8.4 x 312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2017.12.01 0 0.2 0.725517037 1901.43505 24000 45634.44119 45634.44119 45634.44119 45634.44119

2017.12.02 0.9 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.12.03 1 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.12.04 0 0.16 0.519152933 1360.596007 24000 32654.30418 32654.30418 32654.30418 32654.30418

2017.12.05 0 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.12.06 0 0.14 0.424852214 1113.452682 24000 26722.86437 26722.86437 26722.86437 26722.86437

2017.12.07 0 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.12.08 0 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.12.09 0 0.12 0.337036631 883.3056019 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2017.12.10 0 0.11 0.295726161 775.039122 18600.93893 18600.93893 18600.93893 18600.93893 18600.93893

2017.12.11 0 0.11 0.295726161 775.039122 18600.93893 18600.93893 18600.93893 18600.93893 18600.93893

2017.12.12 0 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.12.13 0 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.12.14 0 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.12.15 0 0.1 0.256252222 671.5858233 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2017.12.16 0 0.09 0.218707541 573.1887239 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2017.12.17 0 0.09 0.218707541 573.1887239 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2017.12.18 0 0.09 0.218707541 573.1887239 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2017.12.19 0 0.09 0.218707541 573.1887239 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2017.12.20 0 0.09 0.218707541 573.1887239 13756.52937 13756.52937 13756.52937 13756.52937 13756.52937

2017.12.21 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.12.22 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.12.23 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.12.24 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.12.25 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.12.26 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.12.27 0 0.08 0.183199642 480.1296223 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2017.12.28 0 0.07 0.149855342 392.7408808 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2017.12.29 0 0.07 0.149855342 392.7408808 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2017.12.30 0 0.07 0.149855342 392.7408808 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2017.12.31 0 0.07 0.149855342 392.7408808 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

Total 1.9 Total 496419.6682 549462.7507 549462.7507 549462.7507 549462.7507

2017 December
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.01.01 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2018.01.02 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2018.01.03 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2018.01.04 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2018.01.05 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2018.01.06 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2018.01.07 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.01.08 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.01.09 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.01.10 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.01.11 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.01.12 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.01.13 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.01.14 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2018.01.15 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2018.01.16 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2018.01.17 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2018.01.18 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2018.01.19 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2018.01.20 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.21 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.22 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.23 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.24 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.25 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.26 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.27 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.28 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.29 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.30 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.01.31 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

Total 0 Total 187846.716 187846.716 187846.716 187846.716 187846.716

2018 January
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.02.01 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.02.02 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.02.03 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.02.04 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2018.02.05 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2018.02.06 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2018.02.07 1.9 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2018.02.08 2.5 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2018.02.09 3.2 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.02.10 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2018.02.11 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2018.02.12 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2018.02.13 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2018.02.14 0 0.07 0.149855342 392.7409 9425.781138 9425.781138 9425.781138 9425.781138 9425.781138

2018.02.15 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.02.16 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.02.17 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.02.18 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2018.02.19 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2018.02.20 0 0.05 0.090305216 236.6719 5418.312968 5418.312968 5418.312968 5418.312968 5418.312968

2018.02.21 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.02.22 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.02.23 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2018.02.24 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2018.02.25 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.02.26 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.02.27 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.02.28 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

Total 7.6 Total 167190.4304 167190.4304 167190.4304 167190.4304 167190.4304

2018 February
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Conclusion for 2017-18 

Total Rainfall of 2016-17 (Cm)  290.6 

Estimated power generation @ 1 MW (kWh) 49,01,211.90 

Estimated power generation @ 2 MW (kWh) 78,23,590.22 

Estimated power generation @ 3 MW (kWh) 97,38,536.28 

Estimated power generation @ 4 MW (kWh) 1,07,86,021.74 

Estimated power generation @ 4 MW + 10% COL 1,10,94,199.68 

 

 

Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.03.01 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.02 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.03 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.04 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.05 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.06 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2018.03.07 0 0 0 0 0 0 0 0 0

2018.03.08 0 0 0 0 0 0 0 0 0

2018.03.09 0 0 0 0 0 0 0 0 0

2018.03.10 0 0 0 0 0 0 0 0 0

2018.03.11 0 0 0 0 0 0 0 0 0

2018.03.12 0 0 0 0 0 0 0 0 0

2018.03.13 0 0 0 0 0 0 0 0 0

2018.03.14 0 0 0 0 0 0 0 0 0

2018.03.15 0 0 0 0 0 0 0 0 0

2018.03.16 1.2 0 0 0 0 0 0 0 0

2018.03.17 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.03.18 0.6 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.19 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.03.20 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.21 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.22 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.23 0.2 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.24 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.03.25 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.26 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.03.27 0 0 0 0 0 0 0 0 0

2018.03.28 0 0 0 0 0 0 0 0 0

2018.03.29 0 0 0 0 0 0 0 0 0

2018.03.30 0 0 0 0 0 0 0 0 0

2018.03.31 0 0 0 0 0 0 0 0 0

Total 2 Total 34080.32241 34080.32241 34080.32241 34080.32241 34080.32241

2018 March
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.04.01 0 0 0 0 0 0 0 0 0

2018.04.02 0 0 0 0 0 0 0 0 0

2018.04.03 0 0 0 0 0 0 0 0 0

2018.04.04 0 0 0 0 0 0 0 0 0

2018.04.05 0 0 0 0 0 0 0 0 0

2018.04.06 0.9 0 0 0 0 0 0 0 0

2018.04.07 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.08 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.09 0 0 0 0 0 0 0 0 0

2018.04.10 0 0 0 0 0 0 0 0 0

2018.04.11 0 0 0 0 0 0 0 0 0

2018.04.12 0.9 0 0 0 0 0 0 0 0

2018.04.13 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.14 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.15 0 0 0 0 0 0 0 0 0

2018.04.16 1.3 0 0 0 0 0 0 0 0

2018.04.17 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.18 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.19 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.20 1.1 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.21 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.04.22 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.23 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.24 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.25 0 0 0 0 0 0 0 0 0

2018.04.26 0.9 0 0 0 0 0 0 0 0

2018.04.27 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.28 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.29 0.2 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.04.30 0 0 0 0 0 0 0 0 0

Total 5.3 Total 22949.28761 22949.28761 22949.28761 22949.28761 22949.28761

2018 April
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.05.01 0 0 0 0 0 0 0 0 0

2018.05.02 0.2 0 0 0 0 0 0 0 0

2018.05.03 1.2 0 0 0 0 0 0 0 0

2018.05.04 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.05 2.4 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.06 1.2 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.07 0.2 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.05.08 0.1 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.09 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.10 0.2 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.11 1 0 0 0 0 0 0 0 0

2018.05.12 1.6 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.05.13 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.05.14 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2018.05.15 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.16 0.4 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.17 2.8 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.18 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.05.19 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.20 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.21 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.22 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2018.05.23 0 0 0 0 0 0 0 0 0

2018.05.24 0.4 0 0 0 0 0 0 0 0

2018.05.25 0 0 0 0 0 0 0 0 0

2018.05.26 0 0 0 0 0 0 0 0 0

2018.05.27 0.2 0 0 0 0 0 0 0 0

2018.05.28 8.3 0 0 0 0 0 0 0 0

2018.05.29 2.1 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.05.30 2.8 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.05.31 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

Total 25.1 Total 124023.6748 177955.4088 179051.7678 179051.7678 179051.7678

2018 May
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.06.01 0.4 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.06.02 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.06.03 0.6 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.06.04 1.6 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.06.05 0.3 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.06.06 2.4 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.06.07 2.9 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.06.08 6.6 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.06.09 14.6 0.32 1.465874586 3841.764 24000 48000 72000 92202.33879 92202.33879

2018.06.10 13.4 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.06.11 10.6 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.06.12 3.9 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.06.13 5.8 0.45 2.436729746 6386.181 24000 48000 72000 96000 105600

2018.06.14 0.4 0.4 2.044834464 5359.102 24000 48000 72000 96000 105600

2018.06.15 0.3 0.32 1.465874586 3841.764 24000 48000 72000 92202.33879 92202.33879

2018.06.16 4.1 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.06.17 0 0.34 1.604746498 4205.72 24000 48000 72000 96000 100937.2709

2018.06.18 2 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.06.19 3.6 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.06.20 3.5 0.32 1.465874586 3841.764 24000 48000 72000 92202.33879 92202.33879

2018.06.21 1.7 0.34 1.604746498 4205.72 24000 48000 72000 96000 100937.2709

2018.06.22 0.6 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.06.23 0.7 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.06.24 0.3 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.06.25 2.1 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2018.06.26 1.6 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.06.27 1.4 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.06.28 1.5 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.06.29 1.3 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.06.30 2 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

Total 90.2 Total 720000 1293508.674 1817107.295 2141899.218 2199773.76

2018 June
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.07.01 0.3 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.07.02 2.6 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2018.07.03 0 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.07.04 0 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.07.05 0 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2018.07.06 0.7 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2018.07.07 2.7 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2018.07.08 6.9 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.07.09 7.1 0.34 1.604746498 4205.72 24000 48000 72000 96000 100937.2709

2018.07.10 4.6 0.38 1.894350904 4964.715 24000 48000 72000 96000 105600

2018.07.11 4.2 0.34 1.604746498 4205.72 24000 48000 72000 96000 100937.2709

2018.07.12 6.7 0.4 2.044834464 5359.102 24000 48000 72000 96000 105600

2018.07.13 4.5 0.44 2.356608395 6176.199 24000 48000 72000 96000 105600

2018.07.14 5.3 0.42 2.198954765 5763.021 24000 48000 72000 96000 105600

2018.07.15 11.8 0.46 2.517698645 6598.385 24000 48000 72000 96000 105600

2018.07.16 4.1 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.07.17 5.8 0.5 2.84983143 7468.838 24000 48000 72000 96000 105600

2018.07.18 2.7 0.56 3.371700347 8836.552 24000 48000 72000 96000 105600

2018.07.19 5.2 0.5 2.84983143 7468.838 24000 48000 72000 96000 105600

2018.07.20 2.3 0.54 3.194688421 8372.639 24000 48000 72000 96000 105600

2018.07.21 1.4 0.48 2.682134781 7029.339 24000 48000 72000 96000 105600

2018.07.22 2.9 0.42 2.198954765 5763.021 24000 48000 72000 96000 105600

2018.07.23 5.8 0.4 2.044834464 5359.102 24000 48000 72000 96000 105600

2018.07.24 13.9 0.44 2.356608395 6176.199 24000 48000 72000 96000 105600

2018.07.25 4.4 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.07.26 0.9 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.07.27 0.1 0.5 2.84983143 7468.838 24000 48000 72000 96000 105600

2018.07.28 7.3 0.4 2.044834464 5359.102 24000 48000 72000 96000 105600

2018.07.29 1.2 0.46 2.517698645 6598.385 24000 48000 72000 96000 105600

2018.07.30 8.7 0.4 2.044834464 5359.102 24000 48000 72000 96000 105600

2018.07.31 0.9 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

Total 125 Total 744000 1488000 2214394.485 2796895.476 3008370.017

2018 July
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.08.01 0.1 0.4 2.044834464 5359.102 24000 48000 72000 96000 105600

2018.08.02 0.2 0.36 1.747615062 4580.15 24000 48000 72000 96000 105600

2018.08.03 0 0.32 1.465874586 3841.764 24000 48000 72000 92202.33879 92202.33879

2018.08.04 0.4 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.08.05 0.2 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.08.06 4.4 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.08.07 5.9 0.34 1.604746498 4205.72 24000 48000 72000 96000 100937.2709

2018.08.08 23 0.36 1.747615062 4580.15 24000 48000 72000 96000 105600

2018.08.09 9.3 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.08.10 6.2 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.08.11 1.1 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.08.12 6.9 0.54 3.194688421 8372.639 24000 48000 72000 96000 105600

2018.08.13 10.5 0.56 3.371700347 8836.552 24000 48000 72000 96000 105600

2018.08.14 17.1 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.08.15 24.5 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.08.16 9.8 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.08.17 7.4 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.08.18 3.7 0.6 3.734547665 9787.503 24000 48000 72000 96000 105600

2018.08.19 2.1 0.58 3.5516752 9308.23 24000 48000 72000 96000 105600

2018.08.20 1.3 0.5 2.84983143 7468.838 24000 48000 72000 96000 105600

2018.08.21 0.4 0.42 2.198954765 5763.021 24000 48000 72000 96000 105600

2018.08.22 0.2 0.38 1.894350904 4964.715 24000 48000 72000 96000 105600

2018.08.23 0 0.36 1.747615062 4580.15 24000 48000 72000 96000 105600

2018.08.24 0 0.32 1.465874586 3841.764 24000 48000 72000 92202.33879 92202.33879

2018.08.25 0 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.08.26 0 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.08.27 2.1 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.08.28 0.4 0.3 1.331140006 3488.652 24000 48000 72000 83727.64148 83727.64148

2018.08.29 0 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.08.30 0 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.08.31 0 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

Total 137.2 Total 744000 1488000 2232000 2953214.033 3708874.199

2018 August
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.09.01 0 0.28 1.200696574 3146.786 24000 48000 72000 75522.85397 75522.85397

2018.09.02 0 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2018.09.03 0 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2018.09.04 0 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2018.09.05 0 0.26 1.074713529 2816.609 24000 48000 67598.62118 67598.62118 67598.62118

2018.09.06 0 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2018.09.07 0 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2018.09.08 0 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2018.09.09 0 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2018.09.10 0 0.22 0.836900772 2193.35 24000 48000 52640.38903 52640.38903 52640.38903

2018.09.11 0 0.22 0.836900772 2193.35 24000 48000 52640.38903 52640.38903 52640.38903

2018.09.12 0 0.22 0.836900772 2193.35 24000 48000 52640.38903 52640.38903 52640.38903

2018.09.13 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.09.14 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.09.15 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.09.16 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.09.17 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.09.18 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.09.19 1.8 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.09.20 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.09.21 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.09.22 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.09.23 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.09.24 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.09.25 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.09.26 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.09.27 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.09.28 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.09.29 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.09.30 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

Total 1.8 Total 720000 1267664.795 1431847.404 1435370.258 1435370.258

2018 September
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.10.01 0.3 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.10.02 0.2 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.10.03 0.9 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.10.04 2.7 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.10.05 1.3 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.10.06 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.07 0.1 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.08 1.8 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.09 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.10 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.11 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.12 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.10.13 2.4 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.10.14 0.1 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.10.15 1.6 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.10.16 4.9 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.17 0 0.22 0.836900772 2193.35 24000 48000 52640.38903 52640.38903 52640.38903

2018.10.18 0.9 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.10.19 1.9 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.10.20 3.3 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.10.21 0 0.24 0.95337841 2498.614 24000 48000 59966.73931 59966.73931 59966.73931

2018.10.22 1.4 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.10.23 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.10.24 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.10.25 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.10.26 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.27 0.4 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.28 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.10.29 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.10.30 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.10.31 0.9 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

Total 25.1 Total 744000 1066044.64 1082651.768 1082651.768 1082651.768

2018 October
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.11.01 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.02 0.3 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.03 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.04 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.05 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.06 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.07 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.08 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.09 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.11.10 0.2 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.11.11 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.11.12 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.11.13 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.11.14 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.11.15 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.11.16 13.6 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.11.17 0 0.22 0.836900772 2193.35 24000 48000 52640.38903 52640.38903 52640.38903

2018.11.18 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.11.19 0 0.2 0.725517037 1901.435 24000 45634.44119 45634.44119 45634.44119 45634.44119

2018.11.20 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.11.21 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.11.22 0 0.18 0.619497021 1623.578 24000 38965.86702 38965.86702 38965.86702 38965.86702

2018.11.23 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.11.24 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.11.25 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.11.26 0 0.16 0.519152933 1360.596 24000 32654.30418 32654.30418 32654.30418 32654.30418

2018.11.27 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.28 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.29 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.11.30 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

Total 14.1 Total 697594.6756 877052.7482 881693.1372 881693.1372 881693.1372

2018 November
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2018.12.01 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.12.02 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.12.03 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.12.04 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.12.05 0 0.14 0.424852214 1113.453 24000 26722.86437 26722.86437 26722.86437 26722.86437

2018.12.06 0 0.13 0.380102553 996.1728 23908.1465 23908.1465 23908.1465 23908.1465 23908.1465

2018.12.07 0 0.13 0.380102553 996.1728 23908.1465 23908.1465 23908.1465 23908.1465 23908.1465

2018.12.08 0 0.13 0.380102553 996.1728 23908.1465 23908.1465 23908.1465 23908.1465 23908.1465

2018.12.09 0 0.13 0.380102553 996.1728 23908.1465 23908.1465 23908.1465 23908.1465 23908.1465

2018.12.10 0 0.13 0.380102553 996.1728 23908.1465 23908.1465 23908.1465 23908.1465 23908.1465

2018.12.11 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.12.12 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.12.13 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.12.14 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.12.15 0 0.12 0.337036631 883.3056 21199.33444 21199.33444 21199.33444 21199.33444 21199.33444

2018.12.16 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2018.12.17 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2018.12.18 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2018.12.19 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2018.12.20 0 0.1 0.256252222 671.5858 16118.05976 16118.05976 16118.05976 16118.05976 16118.05976

2018.12.21 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2018.12.22 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2018.12.23 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2018.12.24 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2018.12.25 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2018.12.26 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2018.12.27 0 0.08 0.183199642 480.1296 11523.11094 11523.11094 11523.11094 11523.11094 11523.11094

2018.12.28 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.12.29 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.12.30 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2018.12.31 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

Total 0 Total 536686.084 550300.4059 550300.4059 550300.4059 550300.4059

2018 December
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2019.01.01 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2019.01.02 0 0.06 0.118827441 311.423 7474.150978 7474.150978 7474.150978 7474.150978 7474.150978

2019.01.03 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.04 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.05 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.06 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.07 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.08 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.09 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.10 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.11 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.12 0 0.05 0.090305216 236.6719 5680.125851 5680.125851 5680.125851 5680.125851 5680.125851

2019.01.13 0 0.04 0.064532076 169.1257 4059.015934 4059.015934 4059.015934 4059.015934 4059.015934

2019.01.14 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2019.01.15 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2019.01.16 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2019.01.17 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2019.01.18 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2019.01.19 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2019.01.20 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2019.01.21 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2019.01.22 0 0.04 0.064532076 169.1257 3871.92454 3871.92454 3871.92454 3871.92454 3871.92454

2019.01.23 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2019.01.24 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2019.01.25 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2019.01.26 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2019.01.27 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2019.01.28 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2019.01.29 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2019.01.30 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2019.01.31 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

Total 0 Total 133248.5691 133248.5691 133248.5691 133248.5691 133248.5691

2019 January
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Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2019.02.01 0 0.03 0.041838281 109.6498 2510.296868 2510.296868 2510.296868 2510.296868 2510.296868

2019.02.02 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.03 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.04 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.05 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.06 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.07 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.08 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.09 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.10 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.11 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.12 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.13 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.14 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.15 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.16 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.17 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.18 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.19 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.20 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.21 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.22 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.23 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.24 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.25 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.26 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.27 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

2019.02.28 0 0.02 0.022711147 59.52137 1362.66879 1362.66879 1362.66879 1362.66879 1362.66879

Total 7.6 Total 39302.35421 39302.35421 39302.35421 39302.35421 39302.35421

2019 February
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Conclusion for 2018-19 

Total Rainfall of 2018-19 (Cm) 423.8 

Estimated power generation @ 1 MW 52,18,059.74 

Estimated power generation @ 2 MW 83,74,624.72 

Estimated power generation @ 3 MW 1,05,54,047.95 

Estimated power generation @ 4 MW 1,20,37,520.87 

Estimated power generation @ 4 MW + 10% COL 1,24,84,607.23 

 

 

 

 

 

Date
Rainfall 

(Cm)

River 

Gauge 

Reading, h 

(m)

Discharge 

Q = 1.842(b-

0.2h)h^1.5079

(m³/sec), 

b= 4.5 m

Power 

Potential

, P = 8.4 x 

312 x Q

Estimated 

Generation @ 

1 MW

(kWh)

Estimated 

Generation @

 2 MW

(kWh)

Estimated 

Generation @

 3 MW

(kWh)

Estimated 

Generation @

 4 MW

(kWh)

Estimated 

Generation @

 4 MW + 10% COL

(kWh)

2019.03.01 0 0 0 0 0 0 0 0 0

2019.03.02 0 0 0 0 0 0 0 0 0

2019.03.03 0 0 0 0 0 0 0 0 0

2019.03.04 0 0 0 0 0 0 0 0 0

2019.03.05 0 0 0 0 0 0 0 0 0

2019.03.06 0 0 0 0 0 0 0 0 0

2019.03.07 0 0 0 0 0 0 0 0 0

2019.03.08 0 0 0 0 0 0 0 0 0

2019.03.09 0 0 0 0 0 0 0 0 0

2019.03.10 0 0 0 0 0 0 0 0 0

2019.03.11 0 0 0 0 0 0 0 0 0

2019.03.12 0 0 0 0 0 0 0 0 0

2019.03.13 0 0 0 0 0 0 0 0 0

2019.03.14 0 0 0 0 0 0 0 0 0

2019.03.15 0 0 0 0 0 0 0 0 0

2019.03.16 0 0 0 0 0 0 0 0 0

2019.03.17 0 0 0 0 0 0 0 0 0

2019.03.18 0 0 0 0 0 0 0 0 0

2019.03.19 0 0 0 0 0 0 0 0 0

2019.03.20 0 0 0 0 0 0 0 0 0

2019.03.21 0 0 0 0 0 0 0 0 0

2019.03.22 0 0 0 0 0 0 0 0 0

2019.03.23 0 0 0 0 0 0 0 0 0

2019.03.24 0 0 0 0 0 0 0 0 0

2019.03.25 0 0 0 0 0 0 0 0 0

2019.03.26 0 0 0 0 0 0 0 0 0

2019.03.27 0 0 0 0 0 0 0 0 0

2019.03.28 0 0 0 0 0 0 0 0 0

2019.03.29 0 0 0 0 0 0 0 0 0

2019.03.30 0 0 0 0 0 0 0 0 0

2019.03.31 0 0 0 0 0 0 0 0 0

Total 0 Total 0 0 0 0 0

2019 March
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3.5 Rainfall – Runoff Relationship: 

 The basic Inglis formula for annual runoff is R = 0.85 P – 305 mm. Where R = annual runoff in 

mm and ‘P’ is annual rainfall in mm. This means that, 15% of the annual rainfall plus 305 mm is allowed 

for evaporation and groundwater recharging. Only the remaining part of the annual rainfall will be 

drained as runoff and only that can be utilized for power generation. 

 

The annual runoff in mm is multiplied by the catchment area to get the annual inflow in Million 

Cubic Meters (MCM), which is further divided by the quantity of water required for generating one 

Million unit electricity in Million Cubic Meters to assess the annual power generation potential. 

 

 The quantity of water required to generate 1000 kW with net head 312 meters is, 

Q = 1000/(8.4 x 312) = 0.3815 m³/sec ~ 0.4 m³/sec. 

Water required for generating 1000 kWh electricity = 0.4 m³/sec x 60 x 60 seconds 

 = 0.4 m³/sec x 3600 = 1440 m³ 

This means that 1.44 m³ water is required for generating 1 unit of electricity and it further 

means that 1.44 million cubic meter (MCM) water is required for generating 1 million unit of electricity 

at this site. 

 

Case Study-1: 

 

For the year 2016-17, the annual rainfall recorded at the catchment area of this project was 1612 mm – 

almost 50% lower than the long-term average. 

 

By Inglis formula, the annual runoff, R = 0.85 x 1612 – 305 = 1065.2 mm 

The catchment area is 8.85 km²; Hence the annual inflow = 1.0652 m x 8.85 x 1000 m x 1000 m  

           = 9.427 Million Cubic Meter (MCM) 

Power Generation Potential for 2016-17 = 9.427 MCM/1.44 MCM = 6.54 million units 

The estimated generation for 2016-17 from the river gauge data at 4 MW+10 COL is 5.15 million units 

which indicates the power potential estimation from the river gauge data is in to the safer side and a 

part of this difference between these two estimations shall be accounted for the spillage in high flow 

days during peak monsoon. 
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Case Study-2: 

For the year 2017-18, the annual rainfall recorded at the catchment area of this project was 2906 mm 

By Inglis formula, the annual runoff, R = 0.85 x 2906 – 305 = 2165.1 mm 

The catchment area is 8.85 km²; Hence the annual inflow = 2.1396 m x 8.85 x 1000 m x 1000 m  

            = 19.16 Million Cubic Meter (MCM) 

Power Generation Potential for 2017-18 = 19.16 MCM/1.44 MCM = 13.30 million units 

The estimated generation for 2017-18 from the river gauge data at 4 MW+10 COL is 11.09 million units 

which again indicates the power potential estimation from the river gauge data is in to the safer side 

and a part of this difference between these two estimations shall be accounted for the spillage in high 

flow days during peak monsoon. 

Case Study-3: 

For the year 2018-19, the annual rainfall recorded at the catchment area of this project was 4238 mm 

By Inglis formula, the annual runoff, R = 0.85 x 4238 – 305 = 3297.3 mm 

The catchment area is 8.85 km²; Hence the annual inflow = 3.2973 m x 8.85 x 1000 m x 1000 m  

            = 29.18 Million Cubic Meter (MCM) 

Power Generation Potential for 2018-19 = 29.18 MCM/1.44 MCM = 20.26 million units 

The estimated generation for 2018-19 from the river gauge data at 4 MW+10 COL is 12.48 million units 

As 2018-19 was a flood year, the power potential of the site was 6-7 MW in many days and since the 

calculations have been restricted to 4 MW+10% COL, this variation has arisen between the two 

methods. 

3.5 Environmental flow: 

Necessary arrangements shall be made to let out a minimum environmental flow from the 

reservoir to the downstream. The developer has already furnished an Affidavit in this regard to the 

Department of Irrigation, Government of Kerala on 01.02.2017 (Annexure-6) 
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Case Study-4: Analysis of monthly rainfall data between 1995-96 and 2013-14: 

 

 The rainfall data of these 19 years indicates that the average annual rainfall was 3455.8 mm and 

average annual power generation potential as 16.16 Mu. However, the amount of average annual 

rainfall has been reduced over these years and what we can expect is around 3000 mm annually for 

this catchment area.  

In this context, it is wise to choose the year 2017-18 as a benchmark year for the actual 

hydrology analysis of this site.  

 The annual rainfall received at the catchment area of this project in 2017-18 was 2906 mm and 

the power potential estimation by Inglis formula for this catchment area of 8.85 Sq. Km is 13.30 Mu. 

However, it is to be noted that the excess inflow above 1.68 cumecs (for 4 MW + 10% COL) during 

heavy rainfall days cannot be utilized for power generation and this excess water will be spilled as the 

reservoir has very little storage capacity. Hence the actual annual power generation will be 10-15% 

lower than this estimation by Inglis formula. 

Sl.No. YEAR JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC TOTAL

1 1999 0 99.6 40 133.6 572.6 512.6 1105 449 149.7 518.2 67.5 5 3652.7

2 2000 2.5 136.1 0 66.5 202.4 1032 482.5 1108 257.6 127.2 70 30.4 3515.6

3 2001 31 23.6 3 221.8 167.1 1001 1012 625.1 156.8 632.4 128.6 0 4002.3

4 2002 0 8.2 71 60.4 339.7 534.8 793.7 689.6 106.1 395 128.8 0 3127.3

5 2003 0 25.2 91.4 153 114 467.2 730.8 721.8 163.4 518.2 37.1 8.1 3030.2

6 2004 0 4.2 42 129.5 550.5 752.9 703.4 660.4 319.9 276.1 52.8 0 3491.7

7 2005 25.7 14 75.1 185.3 145 545.9 1316 633.3 829.7 245.9 269.3 49.4 4334.1

8 2006 2.8 0 88.7 83.1 458.7 586 833 516.4 481.7 319.7 225.5 0 3595.6

9 2007 2 2.2 18.8 126.6 127 711.7 1156 575.5 783.9 419.3 72.1 49 4043.7

10 2008 0 46.9 230.5 105.4 15.3 547.3 656.2 660.6 404.6 288.8 35 0 2990.6

11 2009 0 0 109.8 65.8 154.4 411.5 1010 464.8 515.4 306.6 246.5 58.9 3343.9

12 2010 18.4 0 24.3 160.7 150.8 675.8 767.6 552 310 401.6 265.2 8.6 3335

13 2011 65.2 43.2 1.4 210.9 73.7 835.6 719.2 724.2 314.2 306.8 126.6 32.6 3453.6

14 2012 8.8 2.6 47.2 277 106.4 423.9 501 606.1 273.1 202.4 147.7 5.3 2601.5

15 2013 0.3 15.1 51.7 109.9 95.5 1123 1026 688.7 507.3 229.9 199.2 13.6 4060.4

16 2014 7.9 14.1 27.1 86.8 237.2 493 898.7 904.7 410.4 421.6 127.1 54.4 3683

17 2015 1.4 14.4 78.4 280.6 165.9 644.9 436.3 271.3 344 253.6 248.1 127.6 2866.5

18 2016 5.1 5.1 26.4 39.1 292.7 586.3 540.8 322.6 119.8 117.1 37.9 19.1 2112

19 2017 12.8 1.1 122.2 71.1 210 517.9 293.4 713.1 534.5 285.3 117.1 91 2969.5

20 2018 1.8 41.5 52.6 134.8 356 806.4 1296 1479 212.4 325.6 194.3 6.5 4906.8

Average 3455.8

MONTHLY RAINFALL DATA - INDIA METEOROLOGICAL DEPARTMENT, IDUKKI DISTRICT
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 The hydrology analysis of the river gauge data for this corresponding period, with installed 

capacity as 4 MW + 10% COL yields the estimated annual power generation as 11.09 million units. 

Hence it is just to believe that the optimum installed capacity of this site shall be 4 MW and the annual 

power generation potential is somewhere around 11 million units. 

The graphical presentation of estimated power generation for installed capacities of 1 MW to 4 MW 

for 2016-17, 2017-18 and 2018-19 is as follows: 
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CHAPTER - 4 

POWER POTENTIAL AND INSTALLED CAPACITY 

4.1 General 

As the project is a ‘Run of the river’ scheme, the installed capacity will be optimum with reference to 

the cost of generation or cost per MW installed. In most of the cases the variation in cost of civil works 

will be nil or very little compared to the equipment cost, which again will not increase in proportion to  

the increase in installed capacity because many auxiliary equipment cost may remain more or less 

same. Thus, for such schemes,  the optimization results in maximizing the installed capacity so 

that more generation is possible during the rainy season; with this in mind, the optimum installed 

capacity is arrived at as follows: 

 

4.2 Design Head  

Studying the survey data, the gross head from the weir to the power house site now is 321 m. 

For this range of head Pelton turbine is suitable and hence recommended. A Pelton turbine has to 

discharge in atmospheric conditions and hence the setting has to be above HFL of the river at the 

powerhouse area. Considering this setting, the unit centerline is kept at EL 307.00, as the maximum tail 

water level is EL 304.00.  

 

The flood level of Muthirappuzha was noted during the 2018 floods while all the five spillway 

gates of Kallarkutty reservoir, which is located 2.8 Km upstream from the power house site of 

Mukkudam SHP, were opened fully to release the flood waters released from the upstream dams – 

Kundala, Mattuppetty, Head Works dam at Munnar, Anayirankal and Ponumudi - and it was EL 303.00 

 

The FRL at the diversion weir is EL 628.0 and thus the gross head is 628.00 – 307.00 = 321.00 m; 

allowing for friction losses in the water conveyor system, the net head is taken as 312 m for energy 

calculation. 

4.3 Discharge  

The rated discharge for 4000 kW + 10% overload is given as 1.68 Cumecs (1680 lit/sec). During actual 

final equipment selection this may slightly vary depending on the selected equipment considering 

economic evaluation by loading for differences in efficiency, etc.  

4.4 Power Potential Study 

The power rating is given by the equation ‘P’ = C x Q x H where ‘P’ is in kW, ‘C’ is a constant considering 

the overall efficiency of turbine, generator and gear box if any,  ‘Q’ is flow in cumecs and ‘H’ is head in 

meters. For impulse turbines the ‘C’ value can be from 8 to 9. In this case, adopted is a ‘C’ value of 8.4 

Hence for power potential study this ‘C’ value is taken for daily power generation with respect to water 

availability. When water available is more than that for 4400 kW, the surplus is taken as spill and not 
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available for power generation as there is only a small storage of about 4100 m³, which is of some use 

only during low flow season. The above ‘C’ value indicates an overall efficiency of 85.62% which is on 

the conservative side and on actual offers one can expect a higher efficiency resulting in some more 

generation.  

Summary of hydrology analysis of river gauge records for 2016-17, 2017-18 and 2018-19: 

 

Table 4.1 

Conclusion for 2016-17 

Total Rainfall of 2016-17 (Cm)  161.2 

Estimated power generation @ 1 MW (kWh) 32,32,390.86 

Estimated power generation @ 2 MW (kWh) 46,01,130.84 

Estimated power generation @ 3 MW (kWh) 49,73,920.58 

Estimated power generation @ 4 MW (kWh) 51,20,623.91 

Estimated power generation @ 4 MW + 10% COL (kWh) 51,54,361.18 

 

Table 4.2 

Conclusion for 2017-18 

Total Rainfall of 2016-17 (Cm)  290.6 

Estimated power generation @ 1 MW (kWh) 49,01,211.90 

Estimated power generation @ 2 MW (kWh) 78,23,590.22 

Estimated power generation @ 3 MW (kWh) 97,38,536.28 

Estimated power generation @ 4 MW (kWh) 1,07,86,021.74 

Estimated power generation @ 4 MW + 10% COL (kWh) 1,10,94,199.68 

 

Table 4.3 

Conclusion for 2018-19 

Total Rainfall of 2018-19 (Cm) 423.8 

Estimated power generation @ 1 MW (kWh) 52,18,059.74 

Estimated power generation @ 2 MW (kWh) 83,74,624.72 

Estimated power generation @ 3 MW (kWh) 1,05,54,047.95 

Estimated power generation @ 4 MW (kWh) 1,20,37,520.87 

Estimated power generation @ 4 MW + 10% COL (kWh) 1,24,84,607.23 

 

As 2016-17 being a rainfall-deficit year, 2017-18 a normal monsoon year and 2018-19 a flood year, 

2017-18 is considered as a benchmark year for the hydrology analysis. 
 

Summarizing the analysis for 2017-18, for 4000 kW – the estimated annual power generation is 10.79 

Mu. 
 

For 4000 kW+10% overload, the estimated annual power generation is 11.09 Mu. 
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4.5 Flow Duration Analysis 

Apart from the hydrology analysis described above, a check is made by flow duration analysis. 

The flow as for the year 2017-18 is compiled as one set and the water availability at different flows and 

corresponding percentage time of excess is tabulated. This is given in Table below and the same is 

represented as a ‘Flow duration curve’ afterwards. 

Flow Rank % 

3.73 1 2.56 

3.55 2 5.13 

3.28 3 7.69 

2.84 4 10.26 

2.68 5 12.82 

2.51 6 15.38 

2.19 7 17.95 

2.04 8 20.51 

1.89 9 23.08 

1.74 10 25.64 

1.6 11 28.21 

1.47 12 30.77 

1.33 13 33.33 

1.2 14 35.90 

1.13 15 38.46 

1.07 16 41.03 

0.95 17 43.59 

0.89 18 46.15 

0.83 19 48.72 

0.73 20 51.28 

0.62 21 53.85 

0.57 22 56.41 

0.52 23 58.97 

0.47 24 61.54 

0.42 25 64.10 

0.38 26 66.67 

0.34 27 69.23 

0.3 28 71.79 

0.26 29 74.36 

0.2 30 76.92 

0.18 31 79.49 

0.15 32 82.05 

0.12 33 84.62 

0.09 34 87.18 

0.06 35 89.74 

0.04 36 92.31 

0.02 37 94.87 

0 38 97.44 
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From these it can be seen that the flow exceeds the 

Cumecs) for 28% of time; exceeds 1.2

time, 0.40 cumecs (1 MW) for 64.5% of time

 

Even though the water availability

year, it is wise to go for 4 MW for the following reasons:

 

1. The pattern of monsoon distribution in Kerala has been changed significantly over the past 

decades. The number of rainy days per year has been come down from 200 

180 days and number of heavy

during July – August months. A higher installed capacity is proposed to tap the additional power 

generation potential during these heavy rainfall days.

2. The cost/ MW comes down when the installed capacity is enhanced and the cost for additional 

civil work and additional penstock size are negligible compared to the additional revenue being 

generated. 
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From these it can be seen that the flow exceeds the minimum flow required for 

.2 cumecs (3 MW) for 36% of time; 0.8 cumecs 

% of time and 0.2 cumecs (0.5 MW) for 77% of the time

water availability for 4 MW is available only for few days

year, it is wise to go for 4 MW for the following reasons: 

distribution in Kerala has been changed significantly over the past 

. The number of rainy days per year has been come down from 200 

180 days and number of heavy to very heavy rainfall days has been increased significantly

. A higher installed capacity is proposed to tap the additional power 

these heavy rainfall days. 

MW comes down when the installed capacity is enhanced and the cost for additional 

additional penstock size are negligible compared to the additional revenue being 
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flow required for 4 MW (1.6 

cumecs (2 MW) for 48.5% of 

% of the time.  

for 4 MW is available only for few days (30 – 50 days) in a 

distribution in Kerala has been changed significantly over the past two 

. The number of rainy days per year has been come down from 200 – 220 days to 150 – 

been increased significantly 

. A higher installed capacity is proposed to tap the additional power 

MW comes down when the installed capacity is enhanced and the cost for additional 

additional penstock size are negligible compared to the additional revenue being 
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3. The reservoir has a live storage of 4100 m³, which can cater to operate one unit of 2 MW for 1.5 

hours at 100% load and for 3 plus hours at 50% load. During lean flow season, water shall be 

stored during day time to cater the peak-load demand during evening hours. 

4. There is an opportunity to increase the reservoir capacity by 1000 m³ by installing an inflatable 

rubber spillway in future. Also, capacity can be enhanced further by 1000-1500 m³ by 

excavating the rock at the upstream end of the reservoir. 

5. The gauging station was not a standard one because of site restrictions and it has been 

confirmed that the flow measured was much conservative than the actual flow. Hence we can 

definitely expect more generation than what is estimated. 

6. In his appraisal letter of Sri. V V Nair on the Original DPR, dated: 29.03.2016 (Annexure-8), it 

had been instructed: “Maximum utilization of power potential is envisaged as per the SHP Policy 2012 

of Govt. of Kerala. Hence the prospective investor is advised to augment the proposed  first stage 

capacity of 1MW to the maximum viable installed capacity in future in a phased manner based on the 

actual flow data measurement by establishing a gauging weir..”. Since the high head of this site is 

the major contributor of power potential, it is ideal to keep the installed capacity on the higher 

side so as to tap the power generation potential in high flow days during monsoon. 

 

4.6 Selection of units  

As seen from water availability it was possible to provide the installed capacity to 4000  kW 

with 10% overload also and budgetary offers were invited and obtained. 
 

The discharge required for 4000 kW is given as 1530 lt/sec, reflecting better efficiency. 
 

Considering the fluctuations in the flow, it is proposed to adopt two units of 2000kW each so 

that one unit is available for operation during low flow season and each can be serviced one after the 

other. Nowadays, generating units with Continuous Over Load capacity up to 25% is available in market 

and hence excess power can be generated during high flow seasons. The sizing of the penstock is 

designed accordingly to accommodate this excess flow. 

 

As seen from the Table 4.2 and 4.3, the most conservative average annual generation is  10.79 

Mu with the hydrology data of this site without overloading which gives a PLF of 30.78%. With 

overloading during monsoon season, the estimated generation is 11.09 Mu and hence this value is 

taken for financial analysis. 
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4.7  Generation with different reliability  

From the abstract of the power generation tables 4.1, 4.2 and 4.3, the annual generation with installed 

capacity 4 MW is arranged in decreasing order and is given in Table 4.4 below: 
 

Table 4.4 

Rank Year Estimated Generation @ 4 MW (Mu) 

1 2018-19 12.04 

2 2017-18 10.79 

3 2016-17 5.12 

 

 From this it can be seen that,  

25% reliable year generation is 12.04 Mu 

50% reliable year generation is 10.7 Mu 

75% reliable year generation is 5.12 Mu. 
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CHAPTER - 5 

GEOLOGY 

 
The project area belongs to the typical formation of Western Ghats. The rock type in these 

ranges is of metamorphic nature, with more presence of Granitic Gneiss and Charnokite. 

 

The dominant rock type at all the sites is gneiss. Exposed rock is seen at weir site and also the 

whole length of the Penstock portion. The bed of the waterfall is solid rock with small potholes due to 

the effect of falling water. Geological exploration by core boring will be done at the weir site before the 

commencement of detailed design. At the location of anchor blocks where there is no exposed blocks, 

trial pits will be taken. The powerhouse is proposed on the right bank of the stream.  

Parathodu joins Muthirapuzha just a little after the powerhouse site. Being a bigger river as part 

of Periyar Basin, the river flows through a moderately level bed. Hence the river bank is formed by the 

accumulation of river cobbles and pebbles carried through the water in flood. In powerhouse area also 

rock is expected at reasonable depth as seen from the exposed rocks in left bank and river bed, where 

the penstock is proposed to cross the stream to reach the powerhouse.  

Though there is cultivation and overburden in this area, rock is expected at shallow depth. Even 

otherwise the loads in powerhouse are not high and therefore suitable foundation can be designed to 

suit the strata after trial pits are taken to find the subsurface condition of about 3m below riverbed. 

General Geology is suitable for weir; powerhouse sites and penstock system. 
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CHAPTER - 6 

DETAILED DESCRIPTION OF CIVIL WORKS 

Since there is no change to this chapter from the original DPR, this chapter has been excluded in this 

revised DPR. Kindly refer the original DPR in annexure for this chapter 

CHAPTER - 7 

POWER PLANT ELECTRICAL AND MECHANICAL WORKS 

A. Mechanical Equipment 

7.1. General 

The mechanical equipment will consist of turbine, governor, oil pumping units, inlet butterfly valves/ 

gates  and other auxiliaries  like HOT crane; dewatering and drainage system; circulating water system, 

etc.  
 

7.2 Turbine  

As the head is 312 m, a Pelton turbine is proposed. Two identical units of 2000 kW rating with 10% 

overload capacity are considered. As per the budgetary offer, the turbines have double jet 

arrangement and are mounted on the horizontal extended shaft of the generator. The turbine wheel is 

integrally cast with ground finished buckets and the central hub is machined. The basic parameters of 

turbines are: 
 

For 2000 kW + 10% COL 

 Rated discharge  760 lit/sec  

 Rated head   312 m  

 Rated power    2000 kW + 10% OL 

 Rated Speed      600 rpm  

 Elevation        308 m above MSL 

 Runner diameter  800 mm 
 

7.2.1 Runner  

Runner is made of cast stainless steel (13% Chromium and 6% Nickel) as per ASTM A743 CA6NM or 

equivalent. The runner housing is a casing; its top cover shall be bolted on the bottom casing 

embedded in foundation concrete. 
 

7.2.2. Shaft  

The turbine shaft shall have adequate diameter to operate safely and shall be designed to withstand 

vibration and distortion at maximum runaway speed. The material of shaft shall consist of carbon steel 

forging.  
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7.2.3 Shaft Sleeves  

Stainless steel sleeves shall be provided at locations of packing / seals.  

 

7.2.4 Shaft Seal  

The shaft seal shall be designed so that the sealing elements can be inspected or replaced without 

disturbing the main guide bearing. This shall be of synthetic rubber rings.  

 

7.2.5 Guide Bearings   

The turbine guide bearings shall be of the tilting pad type or antifriction self lubricating type.  

 

7.2.6 Inlet pipe and Jets 

This is fabricated of cast steel. Nozzle tip and needle spear shall be of stainless steel. The nozzle 

opening and closing shall be by operation of hydraulic cylinder.  

 

7.2.7 Jet Deflectors  

For emergency conditions like line trip, provision of auto closing of turbine shall be by operation of jet 

deflector actuated by spring. During normal operation the deflector shall be kept away by oil pressure 

system and poppet valve.  

The above sub paras are as per budgetary offer of Pelton turbine.  

 

7.2.8 Turbine Inlet Valve 

A butterfly valve hydraulically operated for isolation for maintenance. 

 

7.2.9 Governor  

Electronic type governor shall be provided to respond to changes in system frequency and / or load. 

The governor shall control the flow of water to the turbine to match the load by adjusting the position 

of the needle spear. The governor shall perform the following functions: 

a. Control turbine generator  

b. Isolated operation of set  

c. Parallel operation with other set  

d. Emergency shut down  

e. Black start of turbine generator  

 

7.2.10 OPU 

It is proposed to have a common pressure oil system for the unit. Nitrogen balloon system will be used 

to maintain the pressure. 

 

7.2.11 Drainage and Dewatering System  

Being set above the graded level, no pumped drainage is needed. This will be by gravity  flow through 

tailrace channel. 

80



Mukkudam SHP                                         Detailed Project Report (Revised) 2020 
 

Mukkudam Electroenergy Pvt. Ltd.                                                                                                           Page 68 

7.2.12 Cooling water System  

It is proposed to have a cooling water system for generator air coolers, turbine shaft seals and 

lubricated oil exchangers. Water required for cooling and sealing of the machine will be tapped from 

the penstock and connected to a common header. Booster pumps (1 working, 1 standby) will supply 

water to each machine.  

 

7.2.13. Crane  

A HOT crane of adequate capacity shall be provided for facilitating erection and maintenance as 

required.  

 

7.2.14 Ventilation System  

For adequate ventilation and exhaust of hot air, rows of windows and ventilators shall be provided. 

Exhaust fans shall be provided at suitable locations.  

 

B.  Electrical System 

7.3 Proposed System 

The scheme of electrical generation of the proposed mini hydel plant will consist of 2 Nos x 2000 kW 

synchronous generators, connections, 3.3 kV and 11 kV systems, auxiliary power and interconnections 

 

7.3.1 Generator 

The parameters of the synchronous generator shall be as follows: 

 Quantity    : 1 No. 

 Rated Output    : 2000 kW 

 Rated Voltage    : 3.3 kV  

 Voltage Variation   : ± 10%  

 Rated Power Factor   : 0.8 lag /0.85 depending on grid PF 

 Rated Frequency   : 50 Hz 

 Frequency Variation   : ± 5%       

 Speed    : 800 rpm 

 Cooling System   : Closed Circuit, Air cooled  

 Neutral Earthing   : NGR  

 

The generator shall be suitable for parallel operation between the generator units and the KSEB grid. 

The generator windings shall be of Class ‘F’ insulation with temperature rise limited to that of class ‘B’. 

The generator windings shall be of star connected and the neutral shall be earthed by neutral 

grounding resistor to limit the earth fault current to about 100 Amps and provision shall be made for 

isolating the neutral of the generator. All six terminals of the generator shall be brought out for 

external connection. 
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7.3.2 Excitation System  

The excitation system shall be of static or brushless type and shall be suitable for parallel operation of 

the generators with the grid. The system shall include AVR, field suppression equipment, field circuit 

breaker, converters for static excitation system or PMG for brushless excitation system, field flashing 

unit, etc. The ceiling voltage of the excitation system shall be at least 200% of the normal field voltage 

and response ratio shall be at least 2.0. The excitation system shall have the following features: 

a. Maximum and minimum excitation limiter.  

b. Resistive / reactive drop compensators. 

c. V / Hz limiter.  

d. Over current limiter. 

Excitation system shall have both auto and manual mode and the above mentioned features shall be 

available in both the modes.  

 

7.3.3 Power Transformer  

One (1) No. Power Transformer with parameters as indicated below is envisaged for this new hydel 

power plant.  

  Rating    : 6000 kVA 

  Cooling   :  ONAN 

  Ratio   : 3.3 / 11 kV  

  Taps and Range  :  OLTC / ± 10% in Steps of 1.25% 

  Vector Group   :  YNd 1 

  Impedance  : 6.25% 

  Neutral Earthing  : Solid Earthing  

 

 

7.3.4 Station Auxiliary Transformer  

One (1) No. Station Auxiliary Transformer with parameters as mentioned below is required to feed the 

station auxiliary loads such as lubricating oil pumps, governor oil pumps, dewatering and drainage 

pumps, crane, ventilation, lighting, etc. 

Rating    : 100 KVA 

 Cooling   :  ONAN 

 Ratio   : 3.3 / 0.433 kV  

 Taps and Range  :  off circuit tap changer ± 7.5% in steps of 1.25%  

 Vector Group   :  DYn 11 

 Impedance  : 5% 

 Neutral Earthing  : Solid Earthing  

The station auxiliary transformer shall be pedestal mounted and shall be suitable for cable connection 

on both H.V. and L.V. sides.  
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7.3.5 Distribution Transformer It is proposed to install one (1) No. 11/0.433 kV, 100 KVA Distribution 

Transformer for construction power supply. The supply will be drawn from the nearby 11 kV grid. The 

same transformer shall be used as standby for station Auxiliary Transformer.  

 

The distribution transformer shall be mounted on a 4 pole structure and will be provided with bushings 

on the HV side for terminating 11 kV line. The 11 kV line shall be provided with air break switch, 

metering facility, lightning arrester, isolator and dropout fuses for protecting the transformer. The LV 

side of the transformer shall be suitable for cable connection.  

 

7.3.6 Diesel Generator  

A diesel generator set of rating 63 KVA, 415 V is proposed to cater to the essential loads in case of 

emergency. 

 

7.3.7 Electrical Protection System  

The panels will house the CTs and PTs for measurement and protection with suitable accuracy limits.  

The 3.3 kV breakers will consist of O/C, E/F relays, directional earth fault relays, trivector meter, kW 

meter, PF meter, etc.  

The  generator panel suitable for synchronous generator will consist of O/C, E/F relays, reverse power 

relays, over /under speed relays, differential current relays, KW meter, KVAR meter, KWH meter, PF 

meter, Voltmeter, ammeter, temperature scanner, alarm,  annunciator, etc. 

The transformer panel will consist of O/C, E/F relays, differential current relays, restricted earth fault 

relays, over voltage relay, buchholz, winding temperature, oil temperature, etc. kW meter, ammeter, 

etc. 

 

7.3.8 3.3 kV Switchgear 

The 3.3 kV Switchgear shall be VCB/ SF6 type and able to withstand a current of 16 KA for 1 sec.  

This switchgear system is designed for: 

a. Electrical control of equipment and indications on the control panel.  

b. Power supply to the essential auxiliaries of the turbine in case of AC power failure. 

c. Power supply for the following services in case of the total AC power failure  

i. Communication System 

ii. DC lightning of strategic areas for safe personnel movement  

The battery sizing will be done to cater to the following type of loads: 

a. Momentary load for 1 minute 

b. Emergency load for 2 hours 

c. Continuous load for 10 hours  
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Under normal conditions, the battery will be on float charger. The float charger is connected to a 

distribution board and meets the requirements of DC board. In case of additional demand of load or AC 

supply failure, the battery will meet the requirement of DC loads.  

The boost charger will be designed to charge the fully discharged battery in 12 hours before putting it 

back on float charge.  

One (1) No. 110 V battery bank of 300 AH with one float and boost charger and a direct current 

switchboard will meet the DC load. The batteries would be stationary lead acid type, complete with 

racks, porcelain insulator and intercell and inter tier connectors. The charger will be of silicon rectifier 

type with automatic voltage control and load limiting features.  

The uninterrupted power supply shall be provided for the control system and data acquisition system 

and will be designed for 10 hours backup time; indoor type. The 3.3 kV Switchgear shall consist of 

generator breakers, generator transformer breakers and auxiliary transformer breakers, bus PT, 

metering and control CTs, etc.  

7.3.9 LT Distribution Board  

The 415 V distribution board will be of metal enclosed construction with single main bus bar and will 

be equipped with fixed type switchgear modules for the following:  

a. Incomers with MCCB 

b. Outgoing feeders to switchboards/ lightning panels with MCCB / switch fuse units. 

c. Motor feeders fitted with air break contractors, high rupturing capacity fuses, thermal   

 overload relays, etc. 

7.3.10 Auxiliary Electrical System  

Separate MCCs will be provided for the auxiliary power supplies for each machine. Motor starting 

would be direct on line. Motors would be controlled by air break, electromagnetic type contactors 

provided with ambient temperature compensated, time lagged, hand reset type thermal overload 

relays, having adjustable settings and backed up by HRC fuses for protection against short circuits. The 

switchgears will be located in the control room.  

7.3.11 Data Acquisition Systems  

It is proposed to install microprocessor based sequential start / stop PLC system with data acquiring 

capabilities. All the analog and digital parameters will be monitored through this system.  

 

7.3.12 Battery Backed DC and Uninterrupted Power Supply System 

The direct current (DC) system supplied by the batteries is the most reliable source of supply in the 

stations and will be used for the control and protection of the power plant equipment.  

 

DC system will be used for the following:  

7.3.13 Control and Protection System  

7.3.13.1 Generators  

The following protections will be provided for the generators: 
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a. Differential  

b. Over current  

c. Earth Fault  

d. Reverse Power  

e. Reverse Reactive Power  

f. Negative Phase Sequence  

g. Loss of Excitation  

h. Under Frequency  

i. Under  Voltage 

j. Over Voltage  

k. Overload  

l. Back up Impedance  

m. Rotor E/F Protection  

 

7.3.13.2 Power Transformer  

The following protections will be provided for the step up generator transformer: 

a. Differential  

b. Over Current  

c. Earth Fault  

d. Instantaneous Over Current  

e. Over Fluxing  

f. Buchholz, oil and winding temperature alarm/ trip 

 

7.3.13.3 11 kV Lines  

The following protection will be provided for the 11 kV lines: 

Distance (Switched, reactance type in line with protection provided by KSEB at their end). 

 

7.3.13.4 Relay and control panel  

The relay and control panel for the generators, transformers and line will house all the protective 

relays as indicated in the electrical schematic diagram.  

 

7.3.14 Lighting System  

The power station lighting system would comprise of normal and emergency power supplies as 

described below: 

 

a. Normal AC Lighting System  

The lighting circuit in the normal 1 phase 240 V AC would be fed through 415 / 433 Volts, 3 phase, 4 

wire lighting transformers connected to the auxiliary distribution system.  

 

85



Mukkudam SHP                                         Detailed Project Report (Revised) 2020 
 

Mukkudam Electroenergy Pvt. Ltd.                                                                                                           Page 73 

b. Direct Current Emergency Lighting  

Direct current emergency lights would be provided at strategic points in the power station viz., near 

entrances, intake gates, the unit control rooms, etc. These would be fed from the station 110 V DC 

system and would be off when the normal AC power supply is available. They would be automatically 

switched on when the normal AC supply fails.  

The proposed illumination levels for various areas are given below: 

Area     Illumination Level  

Control Room     500 Lux. 

Switchgear / MCC rooms  200 – 250 Lux. 

TG hall      200 Lux. 

Switchyard and Transformer yard  

General    10 -20 Lux  

On Equipment    30 -35 Lux 

7.3.15 Cabling  

All cables will be selected to carry the load current under site conditions, with permissible voltage 

drop. In addition, high voltage cables would be sized to withstand the short circuit current. The 

following types of cables will be used:  

 

a. For 3.3 kV System : XLPE insulated Aluminum cables confirming to IS:  7098  

b. For medium & Low Voltage : PVC insulated Aluminum cables confirming to       

  IS: 1554 

c. Control, protection:  

 PVC insulated cables with annealed high conductivity stranded copper conductor  

d. Signaling, instrumentation and supervisory:  

 PVC insulated with copper conductor in twisted pairs and screened. 

 

7.3.16 Lightning Protection System  

Building lightning protection system would be provided as per IS: 2309 and Indian Electricity Rules. The 

protections by roof conductors, air terminals and down comers will be provided for the powerhouse 

structure.  

 

7.3.17 Fire Containment and Fire Fighting   

Strategic areas in the plant would be separated by adequately rated firewalls. All  openings for 

switchgears and cable entry would be sealed by fireproof seals to prevent spread of fire from one area 

to another. Fire detection system with suitable alarms will be provided. CO2 gas fire extinguishers shall 

be provided in the turbine hall; also Halon fire extinguishers in the control room. 
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7.3.18 Communication System  

The station will be connected by the P & T lines. It is also proposed to connect the power plant and the 

KSEB load dispatch centre by PLCC. 

 

7.3.19 Safety Earthing System A safety earthing system consisting of a buried mild steel conductor 

earthing grid would be provided for the power plant building, the switchyard and other outlying areas. 

In the switchyard area the touch potential and step potential shall be limited to the safe values. The 

earthing design shall be as per IEEE 80 recommendations.  

These will be connected to the earth grids in various parts of the powerhouse/switchyard complex. The 

buried earthing grid would be further connected to earthing electrodes buried underground and 

located at representative points. All the earthing conductors above the ground shall be either GI or 

copper.  

7.4 Power Evacuation  

The KSEBL has agreed for the following power evacuation arrangement for this project: 

 

• 2 Km 11 kV covered conductor dedicated feeder shall be constructed up to Neriamangalam 

Power Station to evacuate the power generated at Mukkudam SHP. 
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CHAPTER - 8 

CONSTRUCTION MATERIALS 

Since there is no change to this chapter from the original DPR, it has been excluded in this revised DPR. 

Kindly refer the original DPR in annexure for this chapter.  

CHAPTER – 9 

    CONSTRUCTION PROGRAMME 

Since there is no change to this chapter from the original DPR, it has been excluded in this revised DPR. 

Kindly refer the original DPR in annexure for this chapter 

Construction program is given in Exhibit No.14 of the original DPR. 

CHAPTER – 10 

ORGANIZATION FOR CONSTRUCTION / MAINTENANCE 

Since there is no change to this chapter from the original DPR, it has been excluded in this revised DPR. 

Kindly refer the original DPR in annexure for this chapter.                                                                                                                  

CHAPTER-11 

ENVIORMENTAL AND ECOLOGICAL ASPECTS 

Since there is no change to this chapter from the original DPR, it has been excluded in this revised DPR. 

Kindly refer the original DPR in annexure for this chapter.  
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CHAPTER - 12 

BASIC DESIGNS 

12.1.   General 

This chapter deals with the basic design of preliminary nature, to obtain the overall size of various civil 

structures to enable the approximate quantity and cost estimation. If there is no adverse 

topographic/subsurface stratum occurring during excavation for construction, the quantities 

envisaged would be reasonably close to the actual requirement. However, during‘Detailed  

Engineering’ stage, necessary design modification will be carried out for better construction  

procedure and design improvement to arrive at maximum possible alternatives. The following 

paragraphs discuss the various important aspects from their design angle. 

12.2  Diversion Weir 

 

Since there is no change to this chapter from the original DPR, this chapter has been excluded in this 

revised DPR. Kindly refer the original DPR in annexure for this chapter.  

12.3 Surface profile of the over flow section Equation of spillway curve: - Excluded in this document 

as there is no change from the original DPR 

12.3.3. Overflow section - Stability analysis - Excluded in this document as there is no change from the 

original DPR 
 

12.3.3. Non overflow section - Stability analysis - Excluded in this document as there is no change 

from the original DPR 
 

12.3.3. Intake Trash Rack 

Trash rack structure is provided on the upstream mouth of power intake.   

Design discharge = 1.68 m
3
/sec (with 10% Overload) 

As per IS 11388 – 2012 (Clause 6.1), Max velocity = 0.75 m/sec  

Net Area required =  
�.��
�.��  = 2.24 m

2
  

Assuming 30% obstruction due to steel racks.  

Area required = 2.24 x 1.3 = 2.9
 
m

2
  

With 40% allowance for clogging.  

Gross Area required = 2.9 x 1.4 = 4.06 m
2
  

Providing a width of 1.50 m, 
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Height = 
�.��
�.��  = 2.71 m, Height provided = 4.5 m  

 Gross area provided = 1.50 x 4.5 = 6.75 m
2
 > Gross Area required, OK 

 Net area provided =  

6.75 x 0.70 x 0.60 [30% obstruction by steel racks and 40% by clogging] = 2.84 m
2  

Velocity through trash rack = 
�.��
	
.�� = 0.59 < 0.75 m/sec, OK. 

Provide two panels of 2.25 x 1.50 m. 

  

12.4. Hydraulic losses in the system 

A. Losses from weir intake to power house 

a) Trashrack loss (IS 4880 – 1976 Part III) 

R = 
��
	����(��)
�����	����(��) = 	
.���.�� = 0.42 say 0.60. 

K1  =1.45 - 0.45R - R
2 

  =1.45 - 0.45 x 0.60 - 0.60
2 

  = 0.82 

Ht  = 
����

�  = 

�.�
	�	�.���

	�	�.��  = 0.02m 

b) Loss at pipe entry     

Inside Diameter of pipe = 0.85 m  

Velocity through pipe V =  
�.��

�
��	�.���

  = 2.963 m/s 

He = 
�.�	��

�  = 

�.�	�	
.�� �	

	�	�.��  = 0.22m  

 

c)  Loss in Penstock   

L = 1339m,  R = 
!
� = 

�.��
�  = 0.213,    n = 0.011 

ht = 
��"�#
$�%

 = 
	
.�� �	�	�.����	

�.
� � %& 	x 1339 = 11.12 m 

    d)  Bend loss 

 Considering 20 Vertical bends and 13 Horizontal bends,  

From IS: 11625-1986,  
$
' = 4  

Sum of kb = 0.793 
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ht = 0.793 x 
��

� = 

�.�� 	�	
.�� �

	�	�.��   = 0.35 m 

               e)  Loss in Butterfly valve 

 hbu = 0.20 x 
��

�        =  

�.
�	�	
.�� �

	�	�.�� 	= 0.09 m 

Total Loss = 0.02 + 0.22 + 11.12 + 0.35 + 0.09 = 11.8 m  

Allowing for losses in valve chamber, bifurcation, etc. = 1.2 m (say). 

Total system loss = 11.8 + 1.2 = 13 m 

Normal Water Level = 628.0 at weir;    

Gross Head = 628.0 – 307.0 = 321.00, Net Head = 321.0 – 13.0 = 308.0m 

 

However, total head loss is 13 m only for 4 MW + 10% COL. Head loss for various installed 

capacities are furnished below (all with 10% COL): 

 

It is to be noted that the total head loss for 4 MW + 10% COL is 13.04 m, but for 3 MW + 10% 

COL, 2 MW + 10% COL and 1 MW + 10% COL, it is 7.87 m, 4.18 m and 1.96 m respectively.  

The average of these figures is 6.76 m.  

However, 9 m is adopted as average head loss and the net head for the project is 312 m. 

 

12.5. Penstock 

12.5.1. Water hammer analysis   

Discharge ‘Q’ = 1.68 m
3
/s Diameter of pipe = 0.85 m          

 V =  
�.��

�
�	�	�.���

 = 2.963 m/s, Net Head = 312.00m 

Length of pipe, L = 1339.00m  

Velocity of pressure wave, a = 
����

(�) *
�++,

 ft/sec (Refer CWC Manual, fig.: 22) 

Where‘d’ = diameter of pipe in inches and ‘b’ = average thickness in inches 

  d = 
�.��	�	���


.��  = 33.46"           

Installed 

Capacity

Rated 

Flow 

(m3/sec)

Penstock 

Diameter 

(m)

Penstock Cross 

Sectional Area (m2)

Velocity of 

Water through 

penstock 

(m/sec)

Trash Rack Loss 

=k1r2/2g; 

k1 = 0.82, r=0.6

Loss at 

Pipe entry 

= 0.5v2/2g

Loss in penstock = 

(v2n2L)/(R^4/3). R=d/4, 

n=0.011, L=1321

Bend 

Loss = 

KbV2/2g; 

Kb=0.793

Loss in 

butterfly 

valve = 

0.20V2/2g

Losses in 

Bifurcation, 

valve 

chamber etc.

Total 

Head 

Loss

1 MW 0.42 0.85 0.5671625 0.740528508 0.02 0.0139751 0.697047107 0.022164 0.00559004 1.2 1.958777

2 MW 0.84 0.85 0.5671625 1.481057016 0.02 0.0559004 2.788188428 0.088658 0.02236014 1.2 4.175107

3 MW 1.26 0.85 0.5671625 2.221585524 0.02 0.1257758 6.273423963 0.19948 0.05031032 1.2 7.86899

4 MW 1.68 0.85 0.5671625 2.962114033 0.02 0.2236014 11.15275371 0.354632 0.08944057 1.2 13.04043
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              b = 
�.���	�	���


.��  = 0.35" 
a = 

����
(�)	 %%.�.

+.%/×�++
 = 3328.57 ft /sec = 1014.80 m/s 

Pipeline constant, k = 
�1₀

�3₀   =	����.�	�	
.�� 
	×�.��	× �
 	  = 0.49 

Pressure rise for instantaneous closure 

hmax =  
�1₀
�  = 

����.�		�	
.�� 
�.��  = 306.51 m 

Trial 1:   For time of closure (T) = 6 sec: Time constant, N = 
�4

#  

Where, ‘T’ = time of closure in sec      ‘L’ = length of pipe in m     

 ‘N’ = 
����.�		�	�

	�	�  �  = 1.52 

From the Allevi’s chart (refer CWC Manual, fig: 22), for ‘N’ = 2.27 and ‘K’ = 0.49 

h/hmax = 0.39,   � h = 0.39 x 306.51 = 119.54 m     i.e. (	���.�� �
  = 38.31%) 

Trial 2:   For time of closure 8 sec, N = 
����.�	�	�

	�	�  �   = 3.03  

From Allevi’s chart, for N = 3.03 and K = 0.49  

h/hmax = 0.26,   � h = 0.26 x 306.51 = 79.69         i.e. ( 
��.��
 �
   = 25.54%) 

Trial 3:   For time of closure 10 sec, N = 
����.�	�	��

	�	�  �   = 3.79 

From Allevi’s chart, for N = 3.79 and K = 0.49 

h/hmax = 0.2,   �h = 0.2 x 306.51 = 61.3         i.e. ( 
��. 
 �
   = 19.65%) 

Hence ten seconds recommended for valve closure for a safe stoppage of the unit. 

However for Pelton wheel, normally the deflector acts immediately during an emergency 

situation like grid failure; the valve closes slowly (20 – 30 seconds for various vendors) and then 

water hammer will be much less.  Moreover, as the flow reverses into the reservoir surge 

height will be insignificant. 
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12.5.2. Thickness of penstock shell 

Gross Head = 321 m, Minimum Yield strength of Mild Steel is 30,000 Psi = 2109 kg/cm² 

 

A design factor of 0.70 shall be adopted so as to be on safer side. 

Hence the Limiting hoop stress is taken as 2109 x 0.7 = 1370 kg/cm
2
 for design purpose. 

 

Maximum pressure head near powerhouse  

= 321 m + Water hammer pressure head (20% of gross head)  

 = 321.0 + (0.20 x 321.0) = 385.20m = 38.52 kg/cm
2
   

Pressure limit for 6 mm thick penstock pipe,  

P = 
5	×


!  = 

� ��	×	
	×	�.�
��  = 19.34 kg/cm

2
  

Hence maximum allowable pressure head (120% of gross head) for 6 mm thick pipe is 193.4 m 

and gross head limit is 161.16 m. 

Pressure limit for 8 mm thick penstock pipe,  

P = 
5	×


!  = 

� ��	×	
	×	�.�
��  = 25.78 kg/cm

2
  

Hence maximum allowable pressure head (120% of gross head) for 8 mm thick pipe is 257.8 m 

and gross head limit is 214.83 m. 

Pressure limit for 10mm thick penstock pipe,  

P = 
5	×


!  = 

� ��	×	
	×	�.�
��   = 322.35 kg/cm

2
  

Hence maximum allowable pressure head (120% of gross head) for 10 mm thick pipe is 322.35 

m and gross head limit is 268.62 m. 

Pressure limit for 12mm thick penstock pipe,  

P = 
5	×


!  = 

� ��	×	
	×	�.
�
��  = 38.68 kg/cm

2
  

Hence maximum allowable pressure head (120% of gross head) for 12 mm thick pipe is 386.8 m 

and gross head limit is 322.33 m. However, the gross head of the project is 321 m only, hence 

this falls well within the safety limits. 

Weight of penstock 

= Π x 0.85 x 7.85 x ((737.0 x 0.006) + (148.0 x 0.008) + (166.0 x 0.010) + (288.0 x 0.012))  

= 224.64 T 

 Add branches, bends, wastage etc. Say 230.00 T 
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12.5.2. Penstock Support for River Crossing 

As the weir and major portion of this scheme are located on the left bank and Power House on 

the right bank of Muthirappuzha, penstock has to cross the river to reach the power house. A 54 meter 

long N-girder steel bridge is to be built to carry the penstock. The bridge will be built at least 3 meter 

above the maximum flood level recorded in the 2018 floods.  

12.6. Powerhouse 

The dimensions are fixed based on data bank available for other projects already implemented 

in recent past. Minor changes will occur depending on E&M supplier’s requirement. The machine floor 

level is given as EL 307.0 m. Hence the service bay is fixed at 311.0 m. The switchyard level is kept at EL 

317.0 m. Being Pelton turbine units, the setting is kept higher above the HFL of the river at the site, 

which was 303.50 m (noted during 2018 floods). 
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CHAPTER – 13  

COST ESTIMATES (Revised as on 31.07.2020) 

13.1 GENERAL  

The quantity estimates are taken based on the drawings and are given in the following 

headings, for clear identification. 

1) Diversion weir including Intake block, Stilling Basin & Scour sluice  

2) Penstock civil works 

3) Power House 

4) Tail race channel 

5) Switchyard civil works 

 

The rates of civil works are based on the lowest quotation received for the civil works tender of 

this project. 

 

13.2 HYDRO MECHANICAL WORKS 

           Hydro Mechanical items comprises of the following  

1) Intake gate – 1No. 

2) Power intake, Stop log gate– 1No. 

3) Scour sluice gate -1No. 

4) Scour sluice, Stop log gate - 1No.  

5) Trash rack 

6) Penstock pipe 

 

The quantities for civil works and Hydro Mechanical works are given in the schedules vide 

tables 13.2 to 13.9. The format of an item rate tender is followed to facilitate the tendering 

process. The rates for various works are based on the present market rate.  

13.3 ELECTRO MECHANICAL WORKS  

The cost of electro-mechanical equipment including switchyard equipment as a package is 

arrived at based on recent tenders floated elsewhere and budgetary offers received allowing 

for Steel and Copper price variations. Since a turnkey concept is proposed, split up of cost in to 

various elements is not made at this stage. 

13.4 TRANSMISSION LINE  

This project is proposed to connect to the 11kV grid of KSEBL available nearby and provision is 

made for converting this 2 Km OH feeder to Covered Conductor type feeder. 
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13.5 OTHER WORKS AND SERVICES 

a) Land – Provision is made for purchase of private land and lease of Govt land. 

  Preliminaries – Like Survey, investigations etc L.S provision is made. 

b) Provision for Consultancy charges and site supervision is made as per normal practice. 
 

13.6 The abstract of the total cost is given in Table 13.1. 

                                                                                                                                              Table 13.1 

ABSTRACT OF COST ESTIMATE (Revised as on 30.07.2020) 

Item Description 
Rs. in 

Lakhs 

A. Preliminary Works   

i Survey and sub – surface investigation 10 

ii Land 79 

iii Premium for the project 64 

B Civil Works of the Project   

i Diversion weir including Intake block, Stilling Basin & Scour sluice 305 

ii Penstock civil work 290 

iii Power House Building 196 

iv Tailrace channel 13 

v Switchyard Civil Works 14 

C Hydromechanical Equipment 548 

D Electro Mechanical Equipment   

i Indoor Equipment & Outdoor Equipment 1037 

  Transmission Line 80 

E Butterfly valve 0.75m Φ and Valve Chamber 5 

F 

Other works and services (Salary during construction, travel, consultancy fees 

etc.) 93 

G Tools and Equipments @ 1 % of work (1 % of Item D) 14 

  Vehicles for Project Construction and Operation 12 

  Contingencies 20 

  Total in Lakhs 2780 

  Total in crores 27.80 
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Table 13.2 

B. CIVIL WORKS OF THE PROJECT 

i. SCHEDULE OF ITEM FOR DIVERSION WEIR INCLUDING  

INTAKE BLOCK,STILLING BASIN & SCOUR SLUICE 

Sl. No. Particulars 

Quantit

y Unit 

Rate 

Amoun

t 

(Rs) (Lakhs) 

1 Clearing site for barrage L.S   100000 1 

2 

Excavation including all leads & lifts conveying the 

excavated material (in excess of back filling Qty) up to 

a lead of 1 Km, stacking the useful materials and 

dumping the spoil in low lying areas, diversion road 

areas etc as directed at site as per relevant clause of 

general technical specifications. 
        

a. Ordinary Soil 200 Cum 500 1 

b. hard Rock & Boulders requiring blasting 1200 Cum 1500 18 

c. hard Rock & Boulders requiring safe excavation 900 Cum 2200 19.8 

3 Backfilling with excavated soil behind training wall 

consolidated and finished to road level as specified in 

relevant clause of general technical specification. 100 Cum 200 0.2 

4 Chiselling, etc. and preparing foundation for weir 260 Sqm 400 1.04 

5 Providing anchor bars (25mm Φ) in rock foundation 3 

m long, including drilling, placing in cement mortar as 

specified in relevant clause of general technical 

specification @ 3m c/c grid 
78 Nos. 1200 0.94 

6 PCC M-15 with 40 mm metal for levelling course. 120 Cum 7900 9.48 

7 Mass concrete in dam ,M - 20 grade with max size of 

aggregate 40mm, including form work, with 20% 

plums upto 150mm size 2019 Cum 8800 177.67 

8 Surface reinforcement work on the top of the 

overflow section complete as per relevent clause of 

general technical specification 2.4 T 62000 1.49 

9 RCC M 20 with max. 20 mm aggregate for dam 

foundation, training wall, intake works, energy 

dissipation works, slab, column etc.   270 Cum 8900 24.03 

10 Reinforcement work complete as per relevant clause 

of general technical specification 6.2 T 62000 3.85 

11 GI pipe handrails Dia. 40 mm over top of weir & intake 

as specified in relevant general technical 

specifications 85 m 600 0.51 
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12 Drilling 40mm holes for Curtain and Consolidation 

grouting. Grout holes for curtain grouting of 5.0m 

depth and consolidation grouting for 3.0m depth as 

per relevant clause of general technical specification. 

110 m 200 0.22 

13 Grouting the foundation with cement as specified in 

relevant clause of general technical specification 80 Bags 1100 0.88 

14 Providing steel pipe 6mm thick, 500mm Φ for scour 

pipe with bell mouth entry including fabrication & 

erection.  0.9 T 120000 1.2 

15 Providing steel pipe 6mm thick, 850mm Φ for 

penstock starting with bell mouth entry including 

fabrication & erection.  1.9 T 270000 2.7 

16 Gate guides for penstock intake gate and scour sluice 

control gate LS   500000 5 

17 Providing arrangement for trash capturing mechanism 

at the upstream end of the reservoir LS   200000 2 

18 Providing trash preventive screen around the intake 

block LS   300000 3 

  Miscellaneous Items         

19 Providing lamp posts, wiring and bulbs for 

illumination @ 10.00 m intervals 3   5000 0.15 

20 Providing and maintaining coffer dams for carrying 

out the works of dam structure including dismantling 

& removing the coffer dam after entire work is 

completed.  
LS     0.5 

21 Charges for dewatering (rate only)         

22  a. Using Electricity driven pump sets LS     0.25 

23  b. Using Diesel Engine driven pump set as per 

relevant special technical specification LS     0.25 

24 Extra for haulage and disposal of excavated material 

beyond 2 km as specified in relevant general technical 

specifications (rate Only) LS   600000 6 

25 Road to weir site (Excavation of ordinary soil and hard 

rock) LS   150000 1.5 

  Road to downstream side of the weir site LS   150000 1.5 

  Material yard near the weir site - excavation and 

levelling LS   600000 6 

                                              Sub Total       290.16 

26 Add for contingencies @ 5%       14.508 

TOTAL 304.668 

Say Rs. In Lakhs 305 
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Table 13.3 

ii. SCHEDULES OF ITEMS FOR PENSTOCK CIVIL WORK  

Sl. No. Particulars Quantity Unit 

Rate Amount 

(Rs) (Lakhs) 

A PENSTOCK CIVIL WORK          

1 

Excavation including all leads & lifts, conveying the 

excavated material (in excess backfilling qty.) up to a 

lead of 2 km stacking the useful materials and 

dumping the soil in low lying areas, diversion road 

areas, etc. 
        

a. Ordinary Soil 1650 Cum 500 8.25 

b. hard Rock & boulders requiring blasting 2200 Cum 1500 33 

c. hard Rock & boulders requiring safe excavation 1400 Cum 2200 30.8 

2 Backfilling with excavated soil in trenches and 

finished to required level as specified in relevant 

clause of general technical specification. 800 Cum 200 1.6 

3 PCC M15 using 40 mm aggregates for levelling coarse 

480 Cum 8000 38.4 

4 RCC M 20 with max. 20 mm aggregate for anchor 

block & saddle support   1410 Cum 9000 126.9 

6 Reinforcement work  60 T 62000 37.2 

  Sub Total       276.15 

7 Contingencies @ 5%       13.8075 

TOTAL 289.9575 

Say Rs. In Lakhs 290 
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Table 13.4 

iii. SCHEDULES OF ITEMS FOR POWER HOUSE 

Sl. No. Particulars Quantity Unit 

Rate Amount 

(Rs) (Lakhs) 

A Power house         

1 Providing ring bund with sand bags etc complete. LS   100000 1 

2 

Dewatering with sufficient capacity pump etc 

complete. LS   100000 1 

3 

Excavation including all leads & lifts, conveying the 

excavated material (inexcess of backfilling qty.) up to 

a lead of 2 Kms, stacking the useful materials and 

dumping the spoil in low lying areas, diversion road 

areas etc.,          

a. Ordinary Soil 400 Cum 500 2 

b. hard Rock & boulders requiring blasting 600 Cum 1500 9 

c. hard Rock & boulders requiring safe excavation 400 Cum 2200 8.8 

4 PCC M-15 for levelling course with 100mm thick with 

max. size of 40 mm aggregate. 120 Cum 7900 9.48 

5 RCC mass work in M-20/max size of 40 mm aggregate 

for sub-structure main blocks as including form works. 

260 Cum 8900 23.14 

6 RCC work in M-20/max. 20 mm size aggregate for all 

works for machine foundations and super structure 

including form works. 95 Cum 9000 8.55 

7 Reinforcement work complete as per relevant clause 

of general technical specification. 26 T 62000 16.12 

8 Structural steel work for ladders cable tray supports 

stairs and rails chequered plates etc including painting 

LS     2 

9 Structural steel work for crane girder and building 

super structure 45 T 95000 42.75 

10 Providing and fixing steel doors/windows/ ventilators 

including glazing. 280 Sq.m 1800 5.04 

11 Structural steel fabrication and erection for roof 

trusses, purilins etc incl. all fittings and painting. 15 T 75000 11.25 

12 Roofing with CGI sheets, complete. 310 Sq.m 1000 3.1 

13 Drilling 40mm holes and grouting if required in 

foundation including cost of cement etc complete. LS     1 

14 Covering the sides of the building with industrial 

grade CGI sheets 680 Sq.m 900 6.12 

15 Corrosion resistant painting on structural steel 

fabrication 120 Sq.m 400 0.48 

17 Tiles in office area and control room. 160 Sq.m 2000 3.2 
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18 Hard surfacing for floors with ironite in CM 1:3, 20 

mm thick. 120 Sq.m 1200 1.44 

19 Acid resistant tile flooring in battery room and charge 

room 20 Sq.m 3000 0.6 

20 Ceramic tiles in toilet floor / walls 25 Sq.m 2000 0.5 

21 

Providing and fixing water supply and sanitary fittings. LS     1 

22 Internal illumination in Power House. LS     1 

23 False ceiling for office area and control room. 160 Sq.m 600 0.96 

24 Providing and fixing Rolling shutter 30 Sq.m 4000 1.2 

25 Backfilling with excavated soil 400 Cum 200 0.8 

26 Road in Power house LS     3 

  Stone masonry retaining wall inside the power plant 

premises 2500 Cum 260 6.5 

27 Protecting  wall on river side 195 Cum 7900 15.405 

  Sub Total       186.435 

29 Contingencies @ 5%       9.32175 

TOTAL 195.7568 

Say Rs. In Lakhs 196 

 

Table 13.5 

iv. SCHEDULES OF ITEMS FOR TAILRACE CHANNEL 

 
 

Sl. Rate Amount

No. (Rs) (Lakhs)

Excavation including all leads & lifts, conveying the

excavated material (inexcess of backfilling qty.) up to

a lead of 2 Kms, stacking the useful materials and

dumping the spoil in low lying areas, diversion road

areas etc., 

a. Ordinary Soil 140 Cum 500 0.7

b. hard Rock & boulders requiring blasting 45 Cum 1500 0.675

c. hard Rock & boulders requiring safe excavation 40 Cum 2200 0.88

2 PCC M-15 for levelling course with 100mm thick with

max. size of 40 mm aggregate.  15 Cum 7900 1.185

3 RCC M 20 with max. 20 mm aggregate for inclined

floor and walls including formwork.   65 Cum 9000 5.85

4 Reinforcement work complete as per relevant clause

of general technical specification. 5 T 62000 3.1

Sub Total 12.39

5 Contingencies @ 5% 0.6195

13.0095

13

Particulars Quantity Unit

TOTAL

Say Rs. In Lakhs

1
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Table 13.6 

v. SCHEDULES OF ITEMS FOR SWITCHYARD CIVIL WORKS 

Sl. 

Particulars 

Quantit

y Unit 

Rate 

Amoun

t 

No. (Rs) (Lakhs) 

1 

Excavation including all leads & lifts, conveying the 

excavated material (inexcess of backfilling qty.) up to 

a lead of 2 Kms, stacking the useful materials and 

dumping the spoil in low lying areas, diversion road 

areas etc.,          

a. Ordinary Soil 200 Cum 500 1 

b. hard Rock & boulders requiring blasting 55 Cum 1500 0.825 

c. hard Rock & boulders requiring safe excavation 30 Cum 2200 0.66 

2 
PCC M-15  with max size of 40 mm aggregate for 

Switchyard structure for levelling course 25 Cum 7900 1.975 

3 
RCC M-20 grade with 20 mm max size aggregate for 

all switchyard structures & cable trenches. 20 Cum 9000 1.8 

4 
Reinforcement work complete as per relevant clause 

of general technical specification. 2.5 MT 62000 1.55 

5 
Supplying & filling 40mm size aggregates and 

spreading evenly 150mm thick.  50 Cum 2500 1.25 

6 
Supplying & filling river sand and spreading evenly 

100mm thick.  40 Cum 5000 2 

7 Protective fencing around the switch yard LS     2 

  Sub Total       13.06 

8 Contingencies @ 5%       0.653 

TOTAL 13.713 

Say Rs. In Lakhs 14 
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C. SCHEDULE FOR HYDRO MECHANICAL WORKS  

 

Table 13.7 

  a .   SCHEDULE OF SUPPLY AND ERECTION OF INTAKE GATE 

SL. No Particulars Qty. Units 

Rate Amount 

(Lakhs) (Lakhs) 

1 Fixed wheel type intake gate leaf with rubber seals 

and bearings of clear opening Size 1.50 m wide x 1.50 

m high.  1 Nos. 4 4 

2 1st and 2nd stage embedded parts for the above 

intake gates. 1 Sets 0.5 0.5 

3 Electrically operated hoist for the above intake gates 

of suitable capacity. 1 Nos. 1 1 

4 Erection of embedded parts, gates and hoist 

arrangement. LS   0.5 0.5 

5 Spares for above gates and hoist for 5 years 

requirements for normal operation. 1 Set 0.5 0.5 

  Total in Lakhs  6.5 

 

Table 13.8 

b.  SCHEDULE OF SUPPLY AND ERECTION OF  INTAKE STOPLOG GATE 

SL. No Particulars Qty. Units 

Rate Amount 

(Lakhs) (Lakhs) 

1 Fixed wheel type stoplog gate leaf with rubber seals 

and bearings of clear opening Size 1.50 m wide x 

1.50m high.  1 Nos. 4 4 

2 1st and 2nd stage embedded parts for the above 

intake gates. 1 Sets 0.5 0.5 

3 Electrically operated hoist for the above intake gates 

of suitable capacity. 1 Nos. 1 1 

4 Erection of embedded parts, gates and hoist 

arrangement. LS   0.5 0.5 

5 Spares for above gates and hoist for 5 years 

requirements for normal operation. 1 Set 0.5 0.5 

  Total in Lakhs  6.5 
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Table 13.9 

c  .   SCHEDULE OF SUPPLY AND ERECTION OF  SCOUR SLUICE GATE 

SL. No Particulars Qty. Units 

Rate Amount 

(Lakhs) (Lakhs) 

1 Fixed wheel type Scour sluice Gate leafs with rubber 

seals and bearings of clear opening Size 0.90 m wide 

x0.90 m high. 1 Nos. 1 1 

2 1st and 2nd stage embedded parts for the above 

Gate.  1 Sets 0.5 0.5 

3 Manually operated screw hoist for the above gate of 

suitable capacity. 1 Nos. 0.5 0.5 

4 Erection of all the above item. LS   0.5 0.5 

5 Spares for above gates and hoist for 5 years 

requirements for normal operation. 1 Set 0.5 0.5 

  Total in Lakhs 3 

 

Table 13.10 

d .   SCHEDULE OF SUPPLY AND ERECTION OF  SCOUR SLUICE STOPLOG GATE 

SL. 

Particulars Qty. Units 

Rate Amount 

No (Lakhs) (Lakhs) 

1 Fixed wheel type Scour sluice stoplog Gate leafs with 

rubber seals and bearings of clear opening Size 0.90 m 

wide x 0.90 m high. 1 Nos. 1 1 

2 1st and 2nd stage embedded parts for the above 

Gate.  1 Sets 0.5 0.5 

3 Manually operated screw hoist for the above gate of 

suitable capacity. 1 Nos. 0.5 0.5 

4 Erection of all the above item. LS   0.5 0.5 

5 Spares for above gates and hoist for 5 years 

requirements for normal operation. 1 Set 0.5 0.5 

  Total in Lakhs 3 
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Table 13.11 

e  .   SCHEDULE OF SUPPLY AND ERECTION OF TRASH RACK 

SL. 

Particulars Qty. Units 

Rate Amount 

No (Lakhs) (Lakhs) 

1 Trashracks with embedded parts and clear  to center 

opening 50 mm size 1.5m wide X 4.5m high in three 

panels of 1.5m height each 1.5 T 1 1.5 

2 Erection of embedded parts, trashrack and hoist 

arrangement LS   0.5 0.5 

3 Electrically operated raking mechanism with suitable 

hoist capacity (optional). 1 Set 1 1 

  Total in Lakhs 3 

 

Table 13.12 

g  .   SCHEDULE OF PENSTOCK 

SL. 

Particulars Qty. Units 

Rate Amount 

No (Lakhs) (Lakhs) 

1 

Fabrication, sand blasting, painting, testing and supply 

of surface penstock including bends, dia 0.85 m and 

varying thickness.  240 T 1.2 288 

2 

Erection, testing and commissioning of surface 

penstock including bends, dia 0.85 m and varying 

thickness.  240 T 0.6 144 

3 Pad plate supports for penstock 170 No. 0.1 17 

4 Expansion joints  27 No. 1 27 

5 

Supply, erection and commissioning of structural steel 

bridge of length 80 meters for penstock crossing 

including concrete piers 25 T 1.6 40 

6 
Miscellaneous  like manholes, drain valves, paintings 

as per specifications etc.,  LS     10 

Say Rs. In Lakhs 526 

T OTAL FOR HYDRO MECHANICAL WORKS 548 
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Table 13.13 

G. SCHEDULES OF ITEMS FOR OTHER WORKS AND SERVICES 

Sl. 

Particulars 

Amount 

No. in Lakhs 

1 Consultancy fees including site supervision 15 

2 Company overheads – staff salaries, travel 35 

3 Vehicles for project - fuel and O&M costs 5 

4 Medical facilities and post office 0.5 

5 Security arrangements 0.5 

6 

Level gauge at the diversion weir and cabling till power 

house 0.5 

7 Construction Power Supply 2 

8 

Boundary walls/ fencing - for the premises of diversion 

weir, penstock and power house 8 

9 

CCTV arrangements for the premises of diversion weir, 

penstock and power house 3 

10 Ware house near power house 2 

11 Miscellaneous – Pamphlets , inaugural ceremony 2 

12 Training of maintenance Engineers 1 

13 Environmental recovery 1.5 

14 Guest House & First Aid Centre 15 

15 Landscaping etc 2 

Total in Lakhs 93 
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CHAPTER 14 

FINANCIAL ANALYSIS 

14.1 GENERAL 

 The total cost of the project is Rs. 29.99 crores including IDC. It is proposed to avail the loan 

from IREDA of Government of India or from a commercial bank for the Implementation of the 

project. Usually loan up to an extent of 70% of the cost of the project is being offered by IREDA 

and similar financial instituitions. The balance cost is proposed to be met from own funds. The 

average annual generation as estimated by working tables is 11.09 Mu. The components of the 

cost of generation are operating and maintenance expenses, depreciation and interest. The 

analysis is made as per KSERC guidelines. 

 

Assumptions 

The financial analysis is based on the pattern of funding as if the loan is from financial 

institutions, with the following assumptions. 

1.  Interest rate – 11.00 % for IDC and 11.00 % for repayment of debt 

2.  Term loan Repayment period – 2 years of IDC, 0 year of   Moratorium and 12 years of 

repayment. 

3.  Debt: Equity ratio - 70: 30 effective 

4. Provision for IT at 25 % for total 30 years. 

5. Depreciation based on lease period of 30 years, @ 5.28 % for 12 years & 0.97% from 

13
th

 year. 

6. Tariff for IPP @ Rs.5.91/- per unit (Replacement Cost) 

7.  O&M charges @ Rs. 32.41 Lakhs per MW with 5.72% annual escalation 

 

We have considered the capital subsidy of Rs 100 lakhs as per the latest MNRE guide lines vide 

order No. 14(03)2014-SHP dt 2/7/2014 of Govt of India, MNRE. Out of this 50% (Rs 2 Crores) 

will be released during execution and the balance Rs. 2 Crores will be released after the 

completion of the project. This is considered for the financial analysis. No carbon trade credit is 

considered for financial analysis, which will provide added cushion for this project. 

 

14.2 CONCLUSION 

The cost of generation in first year is Rs. 5.53 /- per kWh reducing to Rs.3.57/- per kWh in 13
th

 

Year. The DSCR on an average is 1.71 and the IRR is 15.09 %. 
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SUMMARY OF FINANCIAL ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SL.No Value Unit

1

2 4 MW

3 2 x 2000 kW

4 24 months

5 2780 lakhs

6 30%

7 70%

8 11.2 Mu 

9 1.00% per Annum

10 11.09 Mu

11 5.91 Rs. Per kWh

12 Rs. 32.41 lakh / MW per Annum

13 5.72 % annual escalation after very 1
st

 year

14 5.28% for 1st 13 years & 0.97 % from  14
th 

year

15 Return on equity 14%

16 11.00% per annum

a Total Repayment Period in years 12 years

b Start of Repayment in years (Moratorium) 0

17 13 years

15.09%

1.71

Rate of Sale of Power (Replacement cost)

O & M including Insurance

Escalation in O & M Cost

Depreciation

DSCR (Avg for 0-12 years)

Interest on term loan

Financial Evaluation Period

Financial Results

IRR (0-30 years)

Net Saleable Units

Particulars

Project Name Mukkudam SHP

Project Capacity

Machine Rating

Construction period for Project including 

testing & commissioning

Capital Cost of the Project (Without IDC)

Equity

Debt (term loan)

Energy Generated (in Million Units)

Auxillary consumption & other  losses
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Table 14.1 

 Cost of Project and Means of Finance 

   
Sl. No Particulars Amount (in Lakhs) 

1 Total Project Cost without IDC 2780 

2 Interest During Construction 219 

3 Total Project Cost including IDC 2999 

  say 2999 

4 Means of Finance for cost Including IDC   

  Promotor Equity 900 

  Loan 2099 

5 Total Project Completion Cost 2999 
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Table  14.2 

Interest During Construction 

 

      Installed Capacity 4 MW 

  Total cost of Project with out IDC 2780 Lakhs 

  

      Means of Finance 

    Interest Rate 

 

11 % 

  

      

      Promotor (without IDC) 

    Equity @ 30% 

 

834 

   

      Loan @ 70% (without IDC) 1946 

   

  

  

   Loan Repaymnet Period 12 Yrs 

  Moratorium 

 

0 Yrs 

  

      

 

Interest During Construction for 2 Yrs 

  Interest rate @ 13% 

    

      Term  1st Half yr 2nd Half yr 3rd Half yr 4th Half yr Total 

% of Payment 20% 30% 35% 15%   

Amount  389.2 583.8 681.1 291.9 1946 

Amount of Interest 10.70 37.46 72.25 99.00 219 

      Total cost of project including IDC 

 

= 2999 

 

      
Note 1: The half yearly interest is calculated on the average amount spent during the 

half year and the interest of previous amount already spent for half year 

Note 2: Tarrif rate of Rs.5.91 per unit is adopted based on the Regulation No. 

1204/D(T)/2019/KSERC dated 7th February 2020 of KSERC 

      
Note 3. As per MNRE Guide lines the capital subsidy eligible for 4 MW is 4 Crores. Half 

the amount is to be utilized for repaying Interest During Construction 
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Table 14.3 

Loan Repayment Schedule 

         Inst. 

No Op. Bal. 

Principal 

Repayment 

Cl. 

Bal. 

IDC @ 

11% 

Inst. @ 

11% Interest Principal Total 

  IREDA  Lakhs   

0       219   200.00   200.00 

1 1946 50 1896 19 104.28       

2 1896 50 1846   101.53 224.81 100.00 324.81 

3 1846 55 1791   98.51       

4 1791 55 1736   95.48 193.99 110.00 303.99 

5 1736 60 1676   92.18       

6 1676 60 1616   88.88 181.06 120.00 301.06 

7 1616 65 1551   85.31       

8 1551 65 1486   81.73 167.04 130.00 297.04 

9 1486 70 1416   77.88       

10 1416 70 1346   74.03 151.91 140.00 291.91 

11 1346 80 1266   69.63       

12 1266 80 1186   65.23 134.86 160.00 294.86 

13 1186 90 1096   60.28       

14 1096 90 1006   55.33 115.61 180.00 295.61 

15 1006 100 906   49.83       

16 906 100 806   44.33 94.16 200.00 294.16 

17 806 110 696   38.28       

18 696 110 586   32.23 70.51 220.00 290.51 

19 586 120 466   25.63       

20 466 120 346   19.03 44.66 240.00 284.66 

21 346 130 216   11.88       

22 216 130 86   4.73 16.61 260.00 276.61 

23 86 86 0   0.00       

24 0 0 0   0.00 0.00 86.00 86.00 

Total   1946     1376.21     3341.21 
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Rs. 2780.00 Lakhs   

Rs. 834.00 Lakhs

Rs. 1946.00 Lakhs

5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91

Sl. No Particulars / Year 1 2 3 4 5 6 7 8 9 10

1 Annual Charges

a Interest on loans @ 11% 205.81 193.99 181.06 167.04 151.91 134.86 115.61 94.16 70.51 44.66

b

Depreciation @5.28% for 12 yrs. & 0.97 % 

from 13th yr. 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78

c Amortization of Preliminary Expenditure 14.80 14.80 14.80 14.80

d

 O&M charges 32.41 Lacs/MW (5.72 % 

annual escalation) 129.64 137.06 144.89 153.18 161.95 171.21 181.00 191.35 202.30 213.87

e  Return on Equity @ 14% 116.76 116.76 116.76 116.76 116.76 116.76 116.76 116.76 116.76 116.76

Total annual charges (a+b+c+d+e) 613.79 609.38 604.30 598.56 577.40 569.61 560.16 549.06 536.35 522.08

2 Revenue

i saleable unit (Mu) 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09

ii

cost of generation in Rs./ KWH at Busbar 

(T.A.Chrg/i*10) 5.53 5.49 5.45 5.40 5.21 5.14 5.05 4.95 4.84 4.71

iii Average cost of generation 5.47 5.09

iv Total revenue @Rs. 5.91/unit 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

v capital subsidy 200.00

vi Total sales revenue (iv+v) 655.42 855.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

vii Total Operating Exp. (1a to 1d) 613.79 609.38 604.30 598.56 577.40 569.61 560.16 549.06 536.35 522.08

viii Profit before Tax 41.63 246.04 51.12 56.86 78.02 85.81 95.26 106.36 119.07 133.34

ix Provision for income tax @25% 10.41 61.51 12.78 14.21 19.51 21.45 23.82 26.59 29.77 33.34

x profit after tax 31.22 184.53 38.34 42.64 58.52 64.36 71.45 79.77 89.30 100.01

xi

Depreciation @5.28% for 12 yrs. & 0.97 % 

from 13th yr. 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78

xii Funds from operations (x+xi) 178.00 331.31 185.12 189.43 205.30 211.14 218.23 226.55 236.08 246.79

xiii Less: Loan repayment 100.00 110.00 120.00 130.00 140.00 160.00 180.00 200.00 220.00 240.00

xiv Net cash surplus (xii-xiii) 78.00 221.31 65.12 59.43 65.30 51.14 38.23 26.55 16.08 6.79

xv Cumulative Net cash Surplus 78.00 299.31 364.44 423.87 489.17 540.31 578.54 605.09 621.18 627.97

Sale Rate of Rs./ unit  (IPP)

                                                                                                      COST OF GENERATION AND CASH FLOW                                                            Table - 14.4(1/3)

A. Total cost of the project (incl IDC)

B. Equity Sale price: Rs. 5.91/ Unit

C. Term Loan
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Rs. 2780.00 Lakhs   

Rs. 834.00 Lakhs

Rs. 1946.00 Lakhs

5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91

Sl. No Particulars / Year 11 12 13 14 15 16 17 18 19 20

1 Annual Charges

a Interest on loans @ 11% 16.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

b

Depreciation @5.28% for 12 yrs. & 0.97 % 

from 13th yr. 146.78 146.78 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97

c Amortization of Preliminary Expenditure

d

 O&M charges 32.41 Lacs/MW (5.72 % 

annual escalation) 226.11 239.04 252.71 267.17 282.45 298.60 315.68 333.74 352.83 373.01

e  Return on Equity @ 14% 116.76 116.76 116.76 116.76 116.76 116.76 116.76 116.76 116.76 116.76

Total annual charges (a+b+c+d+e) 506.26 502.58 396.44 410.89 426.17 442.33 459.41 477.47 496.56 516.74

2 Revenue

i saleable unit (Mu) 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09

ii

cost of generation in Rs./ KWH at Busbar 

(T.A.Chrg/i*10) 4.57 4.53 3.57 3.71 3.84 3.99 4.14 4.31 4.48 4.66

iii Average cost of generation 4.66

iv Total revenue @Rs. 5.91/unit 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

v capital subsidy

vi Total sales revenue (iv+v) 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

vii Total Operating Exp. (1a to 1d) 506.26 502.58 396.44 410.89 426.17 442.33 459.41 477.47 496.56 516.74

viii Profit before Tax 149.16 152.84 258.98 244.53 229.25 213.09 196.01 177.95 158.86 138.68

ix Provision for income tax @25% 37.29 38.21 64.75 61.13 57.31 53.27 49.00 44.49 39.72 34.67

x profit after tax 111.87 114.63 194.24 183.40 171.93 159.82 147.01 133.46 119.15 104.01

xi

Depreciation @5.28% for 12 yrs. & 0.97 % 

from 13th yr. 146.78 146.78 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97

xii Funds from operations (x+xi) 258.65 261.41 221.20 210.36 198.90 186.78 173.97 160.43 146.11 130.98

xiii Less: Loan repayment 260.00 86.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

xiv Net cash surplus (xii-xiii) -1.35 175.41 221.20 210.36 198.90 186.78 173.97 160.43 146.11 130.98

xv Cumulative Net cash Surplus 626.62 802.04 1023.24 1233.60 1432.50 1619.28 1793.26 1953.69 2099.80 2230.78

Sale price: Rs. 5.91/ Unit

                                                                                                      COST OF GENERATION AND CASH FLOW                                                            Table - 14.4(2/3)

Sale Rate of Rs./ unit  (IPP)

A. Total cost of the project (incl IDC)

B. Equity

C. Term Loan
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Rs. 2780.00 Lakhs   

Rs. 834.00 Lakhs

Rs. 1946.00 Lakhs

5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91

Sl. No Particulars / Year 21 22 23 24 25 26 27 28 29 30

1 Annual Charges

a Interest on loans @ 11% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

b

Depreciation @5.28% for 12 yrs. & 0.97 % 

from 13th yr. 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97

c Amortization of Preliminary Expenditure

d

 O&M charges 32.41 Lacs/MW (5.72 % 

annual escalation) 394.35 416.91 440.75 465.97 492.62 520.80 550.59 582.08 615.37 650.57

e  Return on Equity @ 14% 116.76 116.76 116.76 116.76 116.76 116.76 116.76 116.76 116.76 116.76

Total annual charges (a+b+c+d+e) 538.08 560.63 584.48 609.69 636.34 664.52 694.31 725.81 759.10 794.30

2 Revenue

i saleable unit (Mu) 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09

ii

cost of generation in Rs./ KWH at Busbar 

(T.A.Chrg/i*10) 4.85 5.06 5.27 5.50 5.74 5.99 6.26 6.54 6.84 7.16

iii Average cost of generation

iv Total revenue @Rs. 5.91/unit 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

v capital subsidy

vi Total sales revenue (iv+v) 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

vii Total Operating Exp. (1a to 1d) 538.08 560.63 584.48 609.69 636.34 664.52 694.31 725.81 759.10 794.30

viii Profit before Tax 117.34 94.79 70.94 45.73 19.08 -9.10 -38.89 -70.39 -103.68 -138.88

ix Provision for income tax @25% 29.34 23.70 17.73 11.43 4.77 -2.28 -9.72 -17.60 -25.92 -34.72

x profit after tax 88.01 71.09 53.20 34.30 14.31 -6.83 -29.17 -52.79 -77.76 -104.16

xi

Depreciation @5.28% for 12 yrs. & 0.97 % 

from 13th yr. 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97

xii Funds from operations (x+xi) 114.97 98.06 80.17 61.26 41.27 20.14 -2.20 -25.82 -50.79 -77.19

xiii Less: Loan repayment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

xiv Net cash surplus (xii-xiii) 114.97 98.06 80.17 61.26 41.27 20.14 -2.20 -25.82 -50.79 -77.19

xv Cumulative Net cash Surplus 2345.75 2443.81 2523.98 2585.24 2626.51 2646.65 2644.45 2618.62 2567.83 2490.64

                                                                                                      COST OF GENERATION AND CASH FLOW                                                            Table - 14.4(3/3)

Sale price: Rs. 5.91/ Unit

Sale Rate of Rs./ unit  (IPP)

A. Total cost of the project (incl IDC)

B. Equity

C. Term Loan

114



Mukkudam SHP                                         Detailed Project Report (Revised) 2020 
 

Mukkudam Electroenergy Pvt. Ltd.                                                                                                           Page 102 

Table - 14.5 

COST OF ENERGY FOR FIRST YEAR 

 

  
 Sl. 

No Description Amount (in Lakhs) 

1 Project Construction cost 2780.00 

  Equity (30%) 834.00 

  Debt (70%) 1946.00 

2 Interest during construction 219.00 

3 Project completion cost 2999.00 

  Operating Expenses   

4 Interest @ 11% on term loan 205.81 

5 Depreciation @5.28% for 12 yrs. & 0.97 % from 13th yr. 146.78 

6 Amortization of Preliminary Expenditure 14.80 

7  O&M charges 32.41 Lacs/MW (5.72 % annual escalation) 129.64 

8 Return on Equity @14% 116.76 

  Total 613.79 

9 Gross Energy Production in MU 11.20 

10 Design Energy at Busbar 11.20 

11 Less Aux consm & transmission losses (1%) 0.11 

12 Net saleable energy in MU 11.09 

13 Cost of Energy generation in Rs. /kWh 5.53 
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Sl. No Particulars / Year 1 2 3 4 5 6 7 8 9 10

1 Sale Energy (Mu) 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09

2 Sale Rate 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91

3 Sale Value 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

Capital Subsidy 200.00

Total income (including subsidy) 655.42 855.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

4 Operating Exp.

a Interest on Loan 205.81 193.99 181.06 167.04 151.91 134.86 115.61 94.16 70.51 44.66

b
Depreciation @ 5.28% for 12 Yrs & 

0.97% from 13th Yr 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78

c
 O&M charges 32.41 Lacs/MW (5.72 % 

annual escalation) 129.64 137.06 144.89 153.18 161.95 171.21 181.00 191.35 202.30 213.87

d
Amortization of Preliminary 

Expenditure 14.80 14.80 14.80 14.80 14.80

5 Total Operating Expense ( 4 a to c) 497.03 492.62 487.54 481.80 475.44 452.85 443.40 432.30 419.59 405.32

6 Profit before Tax 158.39 362.79 167.88 173.62 179.98 202.57 212.02 223.12 235.82 250.10

7 Provision for tax @25% 39.60 90.70 41.97 43.40 44.99 50.64 53.01 55.78 58.96 62.53

8 Profit after Tax 118.79 272.10 125.91 130.21 134.98 151.93 159.02 167.34 176.87 187.58

9

ADD - Non Cash Expenditure and 

Finance Costs

i Depreciation as above 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78

ii

Amortization of Preliminary 

Expenditure 14.80 14.80 14.80 14.80 14.80 0.00 0.00 0.00 0.00 0.00

iii Finance Costs 205.81 193.99 181.06 167.04 151.91 134.86 115.61 94.16 70.51 44.66

10 Operating Cash Inflow 486.18 627.66 468.55 458.83 448.48 433.57 421.41 408.28 394.16 379.02

11 Cumulative Cash Inflow 486.1828 1113.85 1582.40 2041.23 2489.71 2923.28 3344.69 3752.98 4147.14 4526.16

Table - 14.6 (1/3)PROFITABILITY STATEMENT
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Sl. No Particulars / Year 11 12 13 14 15 16 17 18 19 20

1 Sale Energy (Mu) 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09

2 Sale Rate 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91

3 Sale Value 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

Capital Subsidy

Total income (including subsidy) 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

4 Operating Exp.

a Interest on Loan 16.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

b
Depreciation @ 5.28% for 12 Yrs & 

0.97% from 13th Yr 146.78 146.78 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97

c
 O&M charges 32.41 Lacs/MW (5.72 % 

annual escalation) 226.11 239.04 252.71 267.17 282.45 298.60 315.68 333.74 352.83 373.01

d
Amortization of Preliminary 

Expenditure

5 Total Operating Expense ( 4 a to c) 389.50 385.82 279.68 294.13 309.41 325.57 342.65 360.71 379.80 399.98

6 Profit before Tax 265.92 269.60 375.74 361.29 346.00 329.85 312.77 294.71 275.62 255.44

7 Provision for tax @25% 66.48 67.40 93.94 90.32 86.50 82.46 78.19 73.68 68.91 63.86

8 Profit after Tax 199.44 202.20 281.81 270.96 259.50 247.39 234.58 221.03 206.72 191.58

9

ADD - Non Cash Expenditure and 

Finance Costs

i Depreciation as above 146.78 146.78 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97

ii

Amortization of Preliminary 

Expenditure 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

iii Finance Costs 16.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 Operating Cash Inflow 362.83 348.98 308.77 297.93 286.47 274.35 261.54 248.00 233.68 218.55

11 Cumulative Cash Inflow 4889.00 5237.98 5546.75 5844.68 6131.15 6405.50 6667.04 6915.04 7148.73 7367.27

Table - 14.6 (2/3)PROFITABILITY STATEMENT
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Sl. No Particulars / Year 21 22 23 24 25 26 27 28 29 30

1 Sale Energy (Mu) 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09 11.09

2 Sale Rate 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91

3 Sale Value 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

Capital Subsidy

Total income (including subsidy) 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42 655.42

4 Operating Exp.

a Interest on Loan 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

b
Depreciation @ 5.28% for 12 Yrs & 

0.97% from 13th Yr 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97

c
 O&M charges 32.41 Lacs/MW (5.72 % 

annual escalation) 394.35 416.91 440.75 465.97 492.62 520.80 550.59 582.08 615.37 650.57

d
Amortization of Preliminary 

Expenditure

5 Total Operating Expense ( 4 a to c) 421.32 443.87 467.72 492.93 519.58 547.76 577.55 609.05 642.34 677.54

6 Profit before Tax 234.10 211.55 187.70 162.49 135.83 107.66 77.87 46.37 13.08 -22.12

7 Provision for tax @25% 58.53 52.89 46.92 40.62 33.96 26.91 19.47 11.59 3.27 -5.53

8 Profit after Tax 175.58 158.66 140.77 121.87 101.88 80.74 58.40 34.78 9.81 -16.59

9

ADD - Non Cash Expenditure and 

Finance Costs

i Depreciation as above 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97 26.97

ii

Amortization of Preliminary 

Expenditure 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

iii Finance Costs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 Operating Cash Inflow 202.54 185.63 167.74 148.83 128.84 107.71 85.37 61.75 36.78 10.38

11 Cumulative Cash Inflow 7569.81 7755.44 7923.18 8072.01 8200.85 8308.56 8393.93 8455.67 8492.45 8502.82

Table - 14.6 (3/3)PROFITABILITY STATEMENT
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Sl. No Particulars/ Year 1 2 3 4 5 6 7 8 9 10 11 12 13

A Service

1 Profit after Tax 118.79 272.10 125.91 130.21 134.98 151.93 159.02 167.34 176.87 187.58 199.44 202.20 281.81

2 Depreciation 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 146.78 26.97

3 Interest on Term Loan 205.81 193.99 181.06 167.04 151.91 134.86 115.61 94.16 70.51 44.66 16.61 0.00 0.00

4

Amortization of Preliminary 

Expenditure 14.80 14.80 14.80 14.80

Net cash available 486.18 627.66 468.55 458.83 433.68 433.57 421.41 408.28 394.16 379.02 362.83 348.98 308.77

B Debt

1 Term Loan Payment 100.00 110.00 120.00 130.00 140.00 160.00 180.00 200.00 220.00 240.00 260.00 86.00 0.00

2 Interest on Term Loan 224.81 193.99 181.06 167.04 151.91 134.86 115.61 94.16 70.51 44.66 16.61 0.00 0.00

324.81 303.99 301.06 297.04 291.91 294.86 295.61 294.16 290.51 284.66 276.61 86.00 0.00

1.50 2.06 1.56 1.54 1.49 1.47 1.43 1.39 1.36 1.33 1.31 4.06 0.00

Total (B)

DSCR

Average DSCR 1.71

Table 14.7

DSCR STATEMENT
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  Table 14.8 

Calculation of IRR 

No. of Years after 

Commissioning 

Cash Outflow 

(Cost of Project) 

Cash Inflow  

(Return on 

Project) 

Net Cash 

Flow 

0 
                         

(2,780)   
                 

(2,780) 

1   486.18 486.18 

2   627.66 627.66 

3   468.55 468.55 

4   458.83 458.83 

5   448.48 448.48 

6   433.57 433.57 

7   421.41 421.41 

8   408.28 408.28 

9   394.16 394.16 

10   379.02 379.02 

11   362.83 362.83 

12   348.98 348.98 

13   308.77 308.77 

14   297.93 297.93 

15   286.47 286.47 

16   274.35 274.35 

17   261.54 261.54 

18   248.00 248.00 

19   233.68 233.68 

20   218.55 218.55 

21   202.54 202.54 

22   185.63 185.63 

23   167.74 167.74 

24   148.83 148.83 

25   128.84 128.84 

26   107.71 107.71 

27   85.37 85.37 

28   61.75 61.75 

29   36.78 36.78 

30   10.38 10.38 

    IRR 15.09% 
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