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Important Notice 

This report is confidential and is provided solely for the purposes of Design. This report is provided pursuant to a 
Consultancy Agreement between SMEC India Pvt Ltd (“SMEC”) and Adani Hydro Energy Fourteen Ltd., under 
which SMEC undertook to perform a specific and limited task for Adani Hydro Energy Fourteen Ltd.. This report is 
strictly limited to the matters stated in it and subject to the various assumptions, qualifications and limitations in 
it and does not apply by implication to other matters. SMEC makes no representation that the scope, 
assumptions, qualifications and exclusions set out in this report will be suitable or sufficient for other purposes 
nor that the content of the report covers all matters which you may regard as material for your purposes.  

This report must be read as a whole. The executive summary is not a substitute for this. Any subsequent report 
must be read in conjunction with this report. 

The report supersedes all previous draft or interim reports, whether written or presented orally, before the date of 
this report. This report has not and will not be updated for events or transactions occurring after the date of the 
report or any other matters which might have a material effect on its contents, or which come to light after the 
date of the report. SMEC is not obliged to inform you of any such event, transaction or matter nor to update the 
report for anything that occurs, or of which SMEC becomes aware, after the date of this report. 

Unless expressly agreed otherwise in writing, SMEC does not accept a duty of care or any other legal responsibility 
whatsoever in relation to this report, or any related enquiries, advice or other work, nor does SMEC make any 
representation in connection with this report, to any person other than Adani Hydro Energy Fourteen Ltd. Any other 
person who receives a draft or a copy of this report (or any part of it) or discusses it (or any part of it) or any related 
matter with SMEC, does so on the basis that he or she acknowledges and accepts that he or she may not rely on 
this report nor on any related information or advice given by SMEC for any purpose whatsoever.
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1. CHAPTER 1 EXECUTIVE SUMMARY 

1.1 Introduction 
Adani Hydro Energy Fourteen Ltd (AHE14L). has entered a Memorandum of Understanding (MoU) with the 
Govt. of Tamil Nadu to develop the 1800 MW Alleri Standalone Pumped Storage Project, in Vellore district, 
Tamil Nadu. AHE14L has appointed SMEC as their consultant and awarded the work for the Preparation 
of Pre-Feasibility Study Report for Alleri PSP. 

Alleri Pumped Storage Project was originally conceived with the plant capacity of 1500 MW. Subsequently 
after detailed studies the conceived plant capacity is enhanced to 1800 MW (6 x 300MW). The project is 
located in the Vellore district of Tamil Nadu. It is a standalone scheme with two new Greenfield reservoirs 
and utilizes storage between the two proposed reservoirs for energy generation. The scheme is envisaged 
to meet the peak demand of about 6.15 hours with an estimated annual energy generation of 3840.09 
MU. Off-peak pumping hours are estimated as 7.03 hours with annual pumping energy of 4824.28 MU. 
The cycle efficiency of the project is 79.60%. 

1.2 Alternate Sites studied  
Four alternative sites for the proposed Alleri Pumped Storage project were studied, viz.,  

• Alt 1: Upper Reservoir near Nellimarathukollai Village and the lower reservoir at the foothills of Atiyur 
RF near Sivanathapuram Village 

• Alt 2: Upper Reservoir at Ani Malaiyalam Village and the lower reservoir at the foothills of the 
Kailasagarh RF near the Solavaram village 

• Alt 3: Upper Reservoir at Ani Malaiyalam Village as in Alt-2 and the lower reservoir between the hills 
of the Kailasagarh RF and Atiyur RF 

• Alt 4: Upper Reservoir at Ani Malaiyalam Village as in Alt-2 and the lower reservoir at the foothills of 
Atiyur RF near Sivanathapuram Village 

All the layouts for various alternatives were studied in detail for the upper & lower reservoir locations, water 
conductor system configurations, and associated challenges. Although Alt 2 had the shortest WCS length, 
the layout had environmental issues related to land acquisitions, R&R, technical issues, road realignments 
etc. The other two layouts of Alt 3 & Alt 4 also observed the same problems of R&R. Alt-1 layout appeared 
to be the most technically feasible option, distinguished by its upper reservoir situated in the Arasampattu 
RF near Nellimarathukollai village.  

This Alt–1 features three pressure tunnels and seven penstock manifolds, facilitating efficient power 
generation.  Additionally, the lower reservoir is located in the foothills of the reserved forest but slightly 
away from Sivanathapuram village. Hence minimal or nil Resettlement and Rehabilitation (R&R) issues are 
expected. Due to this, Alt-1 is the preferred choice for final study, ensuring smoother project execution and 
upholding environmental sustainability.  Alternate sites studied, its location and layout details are 
discussed in Chapter 3. 
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1.3 Broad project features 
The general layout of the project is shown below: 

 

Figure 1-1: General layout plan of the Alleri PSP (1800 mw) 

The proposed Alleri PSP (6 x 300MW) envisages construction of following civil structures: 

I. Upper Reservoir & Dam (Geomembrane facing rock fill Dam): The Upper reservoir is in the 
Arasampattu RF hills located in a natural depression area having potential to create sufficient 
pondage by minor excavation and providing GFRD dam for creating the reservoir. The total length of 
the dam would be 494.71m and height of the dam from bed level would be approx. 64m. The upper 
reservoir shall have a live storage of 12.08 MCM between the FRL of 721.0m and MDDL of 684m. The top 
of the dam is proposed at EL 725.0m. 

II. Upper Intake The intake structure proposed is of diffuser type, comprising three intakes, each 
measuring 28.5m (W) x 12.0m (H) including intermediate piers. The intake centre-line elevation is EL 
+668.90m, with a bottom elevation of EL +664.90m, and designed to accommodate a maximum 
discharge of 197.37 cumec in turbine mode. It features vertical trash racks inclined at 0°, with 4 trash 
racks sized at 6m (W) x 12.0m (H). Additionally, there are 2 intake gates (1 nos of service gate and 1 nos 
of maintenance gate of same size) measuring 6.5m (W) x 8.0m (H). 

III. Lower Intake/Outlet: The tailrace outlet structure is of diffuser type, consisting of three outlets, each 
measuring 28.50m (W) x 12.0m (H) including intermediate piers. The outlet centre-line elevation is EL 
+298.50m, with a bottom elevation of EL +294.0m. It features vertical trash racks inclined at 0°, with 4 
trash racks sized at 6m (W) x 12.0m (H). Additionally, there are 2 intake gates (1 nos of service gate and 
1 nos of maintenance gate of same size) measuring 7.0m (W) x 7.9m (H). 

IV. Pressure Shaft: 3 Nos. The proposed water conductor system includes a main pressure shaft with three 
circular tunnels, each 6.5 meters in diameter and 1413 meters long, carrying water at a velocity of 5.95 
m/s. Additionally, there are six branch pressure shafts, with diameter of 4.6 meters, and a length of 104 

Upper 
Reservoir 

Lower 
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r  

Powerhouse 

WCS 
ADIT 

MAT 
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meters, serving each unit of 300MW. About 38452  MT of steel liner is involved in the pressure shaft. 
Grade of the steel liner material proposed would be ASTM 517 Gr. F or its equivalent. 

V. Underground Powerhouse & Transformer Cavern: The overall dimension of the Powerhouse is 
199m (L) x 23.5m (W) x 52.85m (H). Transformer Cavern size is 227m (L) x 21m (W) x 29.5 (H). 

VI. Tailrace Tunnel: The tail race tunnel system consists of three main tunnels, each with a diameter of 7.9 
meters and a length of 708 meters. Additionally, there are six branch tunnels, with diameter of 5.6 meters, 
and a length of 75 meters, tailored for units of 300MW capacities. 

VII. Surge Shaft: Each main TRT is provided with an 18.0 m diameter surge shaft located downstream of the 
powerhouse. The surge shaft is fully underground, and the maximum surge level has been adopted at 
elevation EL. 355. 

VIII. Lower Reservoir & Dam (Geomembrane faced rock fill Dam): The lower reservoir is located at 
the foot of the Arasampattu hills in a wide valley having suitable potential to create an artificial 
reservoir involving minor excavation. A GFRD dam is proposed for the lower reservoir. The height of this 
Dam is around 34m and length would be 1823m. The lower reservoir will have a live storage of 13.39 MCM 
between FRL 333.0m and MDDL of 314m. Top of the dam is proposed at EL 337.0m. 

IX. Intake cum Jack well pump house and M.S pipe line: 5.5m diameter, 18.0km long M.S pipe line is 
proposed from the intake-cum-pump house (located near the existing Palar reservoir) to carry water 
from the Palar river to make the one-time filling of the lower reservoir. 

X. Electromechanical & Hydro mechanical Works: The plant proposed with Constant Speed Reversible 
Pump Turbines with configuration of 6x300 MW for flexibility of operations in an Electric Grid dominant 
with Variable Renewable Energy (VRE) Sources and consistent with variable Demand. The terminal 
voltage of units would be 12kV to 20kV which will be further stepped up to proposed transmission voltage 
level of 400kV by Unit Step Up Transformers and connected to 400 kV Indoor Gas Insulated Switchgear( 
GIS) . The GIS system shall include incomer bays from generator transformers, bus coupler bay, and 
outgoing cable feeder bays connected to Pothead Yard through cable tunnel/shaft. 

The power plant shall be complete with all standard auxiliaries and ancillary items proposed to be 
controlled & monitored through a dedicated Supervisory Control & Data Acquisition System (SCADA).  

For isolation, Control and Safety of operation of the project Hydraulic mechanical equipment such as 
Hydraulic Gates /Valves are proposed at various inlet/outlet points of the Water Conductor System. 

XI. Pothead Yard: Double Circuit 400 kV Line with Quad Moose Conductor is envisaged for 
evacuation/drawl of Power. There will be two incomer Cable Circuits (1 Cable run per phase + 1 spare 
run =7runs) from GIS Hall drawn through Cable Tunnel/ Shaft. & two outgoing transmission line feeders. 
The salient features of the Project along with the details of the civil designs; hydro-mechanical and 
electro-mechanical aspects are discussed in Chapter 3. 

1.4 Hydrology 
The project proposes to draw water from existing Palar River for filling of lower reservoir at the time 
of commissioning during the surplus period of monsoon season. The requirement of water for filling 
the lower reservoir is only 0.42% of the monsoon yield of existing Palar River. The present scheme 
aims to work as an independent unit after having initial filling from the existing Palar River. The 
evaporation & transmission losses in the upper reservoir is about 0.4 MCM/ year and the same for the lower 
reservoir is about 0.75 MCM/ year. These losses are proposed to be compensated by refilling from Palar 
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River annually, which would be required once every year. This will be further investigated during the DPR 
Stage. Details of project hydrology is provided in para 3.5.2 of chapter 3.0. 

1.5 Power potential study 
The simulation operation between the Upper and Lower Reservoir for pumped storage has been carried 
out considering the storage characteristics and a shorter time interval of 10 minutes to take into account 
the level variations in the two reservoirs. The studies have been carried out at the beginning of 
generating cycle, keeping the upper reservoir at FRL (EL+721.0m) and Lower reservoir at MDDL 
(El.+314.0m). Similarly, for the pumping cycle, the lower reservoir is kept at FRL (EL+333m) and upper 
reservoir is considered at MDDL (EL+684m). Details of the power potential study is provided in para 3.5.3 of 
the chapter 3.0. Results of the simulation studies for generating mode & pumping mode are 
summarized below: 

Summary Result of Reservoir Simulation 

 

 

1.6 Geology 
The Alleri project area lies in the southwestern part of the Vellore district of Tamil Nadu.  The major soil 
type in the project area comprises gravelly clay soils on moderately sloping hills. The area is drained by 
Palar, Cheyyar and smaller distributary streams. The drainage is sub-dendritic and most of the streams are 
ephemeral. In the project area mainly crystalline rocks of the Charnockite Group and the Migmatite 
Complex of Archaean age. Charnockite is the dominant rock in the project area and forms the main hill 
mass and plains. Detailed geology of various components of the projects are given in para 4.5 of chapter-
4. 

1.6.1 Upper Reservoir 
The proposed upper reservoir located in a ‘V’ shaped valley. A GFRD dam of about 64.0m high has been 
proposed for the upper dam. Thin overburden comprises of loamy soil is present in the area. Moderately 
strong to strong Charnockite rock and its variants having high bearing capacity are the major rock types in 
this area. The strike in the region is N037°E-S037°W with dip amount of 70°-80° towards N049°.The majority 
of rock mass may belongs to Class-II/III category, however class-IV/V rockmass may also be present at 
weak/shear zones if encountered. Prima facie the reservoir is competent and tight. Necessary slope 
protection with reservoir rim stability studies has to be required for leakage/seepage along major 
discontinuity planes. Cutting of benching (3m) may also be required at places to avoid slope failure with 
stitching of wedges to prevent failure at vulnerable wedges. All these studies will be carried out during DPR 
stage investigations. The excavated muck can be utilized as coarse aggregate during construction 
depending upon the suitability. 

 
Running 

Time 
Annual 
Energy 

Working 
Days/year 

hr MU 
 

Generation Mode 6.15 3840.09 365.00 

Pumping Mode 7.03 4824.28 365.00 

Cycle Efficiency 79.60% 
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1.6.2 Lower Reservoir 
The proposed lower reservoir located at the eastern side foothills of the Jawadu hills having broad ‘U’ 
shaped valley. A GFRD dam of about 34.0m high has been proposed for the lower dam. Thick (10-15m) 
overburden comprises of loamy soil is present in the area. Sporadic outcrops of Charnockite and its 
variants are present in the abutments. Moderately strong to strong Charnockite rock and its variants having 
high bearing capacity are the major rock types in this area. The majority of rock mass may belong to Class-
II/III category; however class-IV/V rockmass may also be present at weak/shear zones if encountered. 
Necessary slope protection with reservoir rim stability studies has to be required for leakage/seepage 
along major discontinuity planes which will be carried out during DPR stage. Prima facie the reservoir is 
competent and tight. 

1.7 Power Evacuation Aspect 
1(one) number of 400kV double circuit transmission line from the Pothead yard of the Project is proposed 
to connect to 400 kV Kalivanthapattu sub-station of PGCIL. However, the power evacuation arrangement 
shall be further studied during the Feasibility stage study. This double circuit transmission line will be used 
for both evacuation of generated power and input of power during pumping mode. The length of the 
transmission line is about 150 -160 km. Details of the power evacuation is discussed in Chapter 2.0.  

1.8 Environmental aspect 
The project is located in the Arasampattu Reserve Forest, Vellore District, Tamil Nadu. The general layout 
of the project is shown in fig below. 

 

Figure 1-2: General Layout of Project (on Topo Sheet) 

The total land requirement for the construction of all project components is 337.452 ha, out of which 
228.352 ha is under forest and the balance 109.1 ha is non-forest. Diversion of forest land for non-forest 
purpose will be involved for construction of Alleri project components. Therefore, Forest Clearance needs 
to be obtained under Forest Conservation Act. Further, the project components do not fall under any Eco-
Sensitive Zone (ESZ). Further the upper and lower reservoirs are away from existing villages or localities 

ravinderbhatia
Highlight



 
 

Design Report 
ALLERI PUMPED STORAGE PROJECT (1800 MW), TAMIL NADU 
Prepared for Adani Hydro Energy Fourteen Ltd., 

Client Reference No. 7061809-001 
SMEC Internal Ref. 7061809 
22 April 2026 14 

 

and therefore, do not envisage any R&R issues. However, the pipeline for the initial filling of reservoir will 
have to be taken through the existing village / townships from the Palar River, after a detailed topographical 
survey, which shall be done during the DPR stage.  

1.9 Project Schedule 
The main construction activities for the Alleri pumped storage are planned to complete within the 
time duration of 60 calendar months after the award of works including 6 months of pre-construction 
activities. The detailed of the construction programme with pre-development and pre- construction 
activities or discussed in chapter-8 

1.10 Estimates of the Cost 
The estimated hard cost of the project is Rs.10094.03 Crores, including IDC at 2023-2024 price level. 
The preliminary cost estimate of the project has been prepared as per the guidelines of CEA / CWC. The 
breakdown of the cost estimate is given below: 

Item Estimated Cost (in Crores) 

Civil & HM Works 3220.9 

Electro-Mechanical Works 4852.00 

Total Capital Cost 8072.9 

IDC + Escalation 2021.13 

Total Cost 10094.03 

 

1.11 Financial aspect 
The estimated cost of the Project is Rs. 10094.03 Crores (including IDC of Rs. 2021.13 Crores). The annual 
energy generation is 3840.09 MU, and the annual pumping energy requirement is 4824.28 MU. The 
project is proposed to be financed through term loans from Financial Institutions and balance through 
equity participation or as in practice of the Organisation. The project is proposed to be completed in a time-
span of 60 months (including pre-construction period of 6 months). The levelized tariff is worked out on 
the basis of the CERC Tariff 2019 guidelines and are shown in the table below: 

 

Levelized Tariff of Energy  

Excluding Input Energy Cost for Pump Mode Operation Rs. 5.24/- per unit 

With Rs 2/= per Unit Input Energy Cost for Pump Mode Operation Rs. 7.82/- per unit 

With Rs 3/= per Unit Input Energy Cost for Pump Mode Operation Rs. 9.10/- per unit 
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1.12 Conclusions 
As mentioned above, four alternative site locations & layouts were studied. Other than Alt-1, three 
alternatives are facing significant challenges such as R&R issues as they are in the proximity of existing 
villages, road re-alignments, and technical issues, etc. Considering these factors, Alternative – 1 is found 
to be technically feasible and the same is considered for final study.  

The project layout for the selected Site-1 and its components are located in the Arasampattu Forest. The 
project is envisaged to generate 1800 MW utilising the rated design head of 371.25m between the upper 
reservoir and lower reservoir. The project is techno-economically beneficial and viable and has the 
following benefits: 

a) Alleri PSP has been designed to meet the peaking requirement in the southern region grid and in 
particular the State of Tamil Nadu. 

b) With an installed capacity of 1800 MW, the annual energy output from the project is assessed to be 
3840.09 MU. 

c) The levelized cost of generation of the project has been estimated as Rs 9.10/kWh considering cost 
of energy for pumping @ Rs 3.00/kWh. 

Therefore, the Feasibility Study report indicates that the scheme merits consideration for taking up the 
preparation of Detailed Project Report (DPR). 
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2. INTRODUCTION OF THE PROJECT 

2.1 General 
The commitment of India to ramp up renewable energy capacity to 500 GW by 2030 is ambitious and 
commendable. The challenges associated with integrating such massive renewable capacities into the 
grid while maintaining stability are indeed significant. The intermittent nature of wind and solar power as 
source of renewable energy does present hurdles for ensuring a consistent energy supply. 

Pumped storage projects, particularly Off-stream or On-stream schemes, offer a promising solution to 
address these challenges. These projects can play a crucial role in providing energy storage, grid 
management, and frequency regulation, thereby aiding in the integration of renewable energy into the grid. 

During the COP26 summit, the Government of India reiterated its dedication to effectively harnessing 
renewable energy capacities. Long-duration energy storage, like that provided by Pumped Storage Projects, 
becomes increasingly essential as renewable energy penetration grows. These projects can store excess 
energy during periods of high renewable generation and release it during peak demand times or when 
renewable sources are not producing electricity. 

By utilizing Pumped Storage Projects, India can potentially optimize the utilization of existing base-load 
assets, manage dynamic demand curves, and reduce the pass-through of high fixed costs to consumers. 
Additionally, these projects can contribute to grid stability and reliability, crucial elements in ensuring a 
smooth transition to a renewable-centric energy landscape. 

However, the implementation of such projects requires significant investment, technological 
advancements, and comprehensive planning to ensure their efficiency and environmental sustainability. 
Collaborative efforts between the government, energy sector stakeholders, and technological innovators will 
be pivotal in realizing the full potential of pumped storage as a solution to India's energy transition challenges. 

Adani Hydro Energy Fourteen Ltd., has been assessing potential sites for hydro storage, pinpointing the 
Alleri Pumped Storage Project (1800 MW) near Vellore District, Tamil Nadu. Following the site evaluation, 
AHE14L plans to approach the Government of Tamil Nadu to secure permissions and approvals for 
constructing an 1800 MW capacity Pumped Storage facility. Additionally, they seek authorization for a one-
time filling of the PSP reservoir, totalling 14.34 MCM, and utilizing water from the existing Palar River. 

2.2 Historical background, Nature & scope of 
the project 

2.2.1 Self-identified proposals 
Adani Hydro Energy Fourteen Limited has self-identified the PSP and evaluated a suitable location for the 
project near Arasampattu village at the foothills of the Arasampattu hills of Vellore Distt, Tamil Nadu. This 
Pre-Feasibility Report PFR is prepared for the Standalone Pumped Storage Project with 1800 MW and 6.15 
hours of generation capacity. The Geographical co-ordinates of the proposed standalone Pumped Storage 
Project component of upper reservoir are at Latitude 12°49'40.46"N, Longitude 79°00'34.46"E and that of 
lower reservoir with Latitude 12°48'48.51"N, Longitude 79°02'1.86"E. 
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2.2.2 Details of present proposal 
The project is being envisaged with installed capacity of 1800 MW with 6.15 hrs of peaking operation. The 
Upper & lower reservoir for the Pumped storage scheme is proposed with Full Reservoir Level (FRL) of EL 
+721.00m & EL+333.00m and Minimum draw down level (MDDL) of EL 684.00m & EL 314.00m respectively. 
The live storage capacity for pumped storage scheme required is 12.08 MCM. The proposed project will 
generate 1800 MW of power by utilizing rated design head of 371.25m for 300 MW unit. The water from the 
upper reservoir will be diverted through Power House and Tail Race Tunnel (TRT) to the proposed lower 
reservoir. The water will be pumped back to the upper reservoir through TRT with reversible pump–turbines 
via -pressure shaft-HRT to upper reservoir. The project also comprises of suitable intake arrangements in 
the upper as well as lower reservoirs for drawl of water from respective reservoirs in generation or pumping 
mode of operation. . 

The present proposal consists of the following major components: 

➢ Upper Reservoir and upper dam 

➢ Upper Intake 

➢ HRT/Pressure shaft  

➢ Underground Powerhouse and Transformer Cavern/GIS 

➢ Surge shaft 

➢ Tailrace Tunnel 

➢ TRT Intake/Lower Intake 

➢ Lower Reservoir & Lower Dam 

➢ Hydro mechanical & Electro-mechanical Equipment  

2.3 Need for the project and its importance to 
the country and or region 

Generation from renewable sources (like solar, wind and NCE’s) will be available partially (i.e., Seasonal 
or intermittently in a day). To manage large swings in net power demand during the day, optimal solution 
would be flattening the RE generation instead of backing down and ramping up thermal generation. Flexible 
Energy Generation Assets that have a capability to supply both Base Load & Peaking Power efficiently and 
economically are the need of the future and the necessary solution to address the dynamic evolving energy 
needs of India. 

Energy reliability on the Solar & wind power over the entire year may create the demand to supply issues as 
well as grid instability issues. Large scale energy storage systems are not available in the state. Ultra-mega 
solar projects connected to the grid may have variations in the grid frequency due to sudden changes in the 
generation by way of cloud cover, rains etc., hence a quick response system. This large scale injection of 
solar power into the grid necessitates the proposals for storage of energy systems. 

Pumped Storage hydro-electric projects are the most reliable option available in the current scenario for 
large-scale energy/power storage systems required for maintaining grid stability. 
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2.4 Demand-Supply Gap 
Demand for the utilization of power has been on steady rise with average annual rate of about 8-9% in the 
country. As per CEA report, the total installed capacity at the end of September 2023 stood at 4, 25,406.48 
MW with thermal power accounting for 56.2% (2, 39,292.92 MW), hydro power for 11.0% (46,850.17 MW) & 
Renewables including nuclear power accounting for 31.0% (1, 31,783.39MW). The energy generation is 
divided into six regions as shown in the Table 2-1. 

Table 2-1: Total Amount of installed capacity in the country 

All India Installed Capacity (MW) Region-wise as on 30.09.2023 

Sl. No Region Thermal Hydro Renewables* Nuclear Total (MW) 

(MW) (MW) (MW) (MW) 

1 Northern Region 63,311.93 20,751.76 34,507.15 1,620.00 1,20,190.84 

2 Western Region 86,719.08 7,562.50 42,552.71 2,540.00 1,39,374.29 

3 Southern Region 58,143.55 11,827.48 52,214.81 3,320.00 1,25,505.84 
4 Eastern Region 28,527.84 4,764.42 1,896.08 0.00 35,188.34 

5 North-Eastern 
Region 

2,470.98 1,944.01 574.21 0.00 4,989.20 

6 Islands 119.54 0.00 38.43 0.00 157.97  
ALL - INDIA 2,39,292.92 46,850.17 1,31,783.39 7,480.00 4,25,406.48 
 
Source:- CEA report on Executive Summary on Power Sector, September 2023 

 

 
* - Renewables including SHP 

    

 

Figure 2-1: All India Installed Capacity (MW) of Power Sector 
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India desires to reduce the carbon emissions and achieve its set targets as a carbon free country by 2050 & 
reducing the oil dependency by utilizing the clean energy resources such as wind, solar & hydro. To achieve 
the ambitious target of 450GW clean energy by 2030 with quantum jump in the generation, nuclear & hydro 
are the major sources with more viability while nuclear power has its own disadvantages whereas the hydro 
power majorly depends on the water as major source which is abundantly available in the country. 

As per Error! Reference source not found., the Southern region has been maintaining 65:35 ratio of thermal 
generation to   renewable energy generation compared to other regions. There is a vast scope to reduce the 
dependency on thermal generation and to increase the Renewables by solar, wind & hydro generations to 
meet the GOI mission to reduce dependency on fossils & increase the consumption of renewables. However, 
dependency on the renewables will be only to certain time which may create the demand to supply issues 
as well as grid instability issues. Suitable infrastructure is required to store or utilize the surplus energy 
generated during the peak generation & less demand. To avoid such circumstances a balancing source has 
to be developed along with the renewables in a large scale, which can be achieved with development of 
pumped storage hydro power generation projects. 

Central Electricity Authority (CEA) in its power sector report has assessed the country demand & anticipated 
power supply up to September 2023 as shown in the Table 2-3. CEA has forecast an all-India peak power 
demand of 256.53 GW in the FY 2024-2025, rising sharply over the current FY 2023-2024. 

Table 2-2: Peak & Energy demand in various regions of the country 

Sl.No Region Power (MW) Energy (MU) 

Peak 
Demand 

Peak 
Availability 

Surplus(+) / 
Deficit (-) 

Requirement Availability Surplus(+) / 
Deficit (-) 

(MW) (MW) (MW) (%) (MU) (MU) (MU) (%) 

1 Northern 80,680 80,500 180 -0.2 46,973 46,731 242 -0.5 
2 Western 73,948 73,948 0 0 39,735 39,641 94 -0.2 
3 Southern 60,862 60,839 23 -0.04 33,326 33,319 7 0.0 
4 Eastern 28,920 28,920 0 0 17,074 16,963 111 -0.7 
5 NE Region 3,678 3,678 0 0 1,997 1,954 43 -2.2 

  ALL INDIA 2,48,088 2,17,507 203 -0.1 1,39,105 14,45,085 497 -0.4 

Source:- CEA report on Executive Summary on Power Sector, September 2023 

 
 

As per Table 2-2, there is a mild deficit of power in the Southern region. This would invariably widen due to 
the increase in the energy demands with the rapid growth & industrialization. Thus an alternate balancing 
source of energy generation is required to meet the deficits in the region in the years ahead. 

Southern region comprises States of Andhra Pradesh, Telangana, Tamil Nadu, Karnataka, Kerala, 
Puducherry and Lakshadweep. Out of 125.506 GW installed in the Southern region, the State of Tamil Nadu 
has a total installed capacity of 37.96 GW in September 2023. To overcome the retiring plants & due to rapid 
industrialization in the state & to achieve Government of India target of 450GW of energy by more reliable & 
balancing source is to be developed in the State. 
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Table 2-3: Installed capacity, peak Power & Energy demand of Southern region 

 

Source: - CEA report on Executive Summary on Power Sector, September 2023 

2.5 Scope of Works 
Adani Hydro Energy Fourteen Limited has engaged SMEC to prepare the Pre-Feasibility Reports for the Alleri 
Pumped Storage Project (1800 MW) located in Tamil Nadu State. The broad Scope of Works, as per the TOR 
is as follows: 

➢ To prepare the Pre-Feasibility Report comprising requisite information required of the TOR for 
Environmental Clearance with the Ministry of Environment, Forest and Climate Change (MOEF&CC) as 
per PARIVESH 2.0 portal. 

➢ To address the comments / observations received from appraisal committee. 

2.6 Installed Capacity 
The proposed Alleri Pumped Storage Project is an Off-stream PSP development envisaged to have an 
installed capacity of 1800 MW. The installed capacity of a pumped storage scheme is influenced by the 
requirements of daily peaking power requirements, flexibility in efficient operation of units, storage available 
in the reservoirs and the area capacity characteristics. The power shall be generated using the reservoir 
waters between the proposed upper reservoir located in the Arasampattu hills and the proposed lower 
reservoir near Sivanathapuram village utilizing a design head of 371.25m for 300 MW unit utilizing a design 
discharge of 90.41 Cumec for 300 MW unit.  

Table 2-4: Key parameters of Alleri PSP 

Sl. No. Parameter Unit Value 

1 Rating MW 1800 

2 

 

No. of Units Nos. 6 

3 Rated Head in Turbine mode  m 371.25 

4 Total Design Discharge  Cumec 542.46 

5 Design Discharge per unit of 300 MW Cumec 90.41 

6 Generation Duration Hrs 6.15 

Thermal Hydro Renewables* Nuclear Total Demand Availability Requirement Availability

(MW) (MW) (MW) (MW) (MW) (MW) (MW) (MU) (MW)

1 Andhra Pradesh 15523.79 1673.6 9381.55 127.27 26706.21    12,343        12,327              6,550            6,550 

2 Telangana 11011.92 2479.93 5152.32 148.73 18792.9    15,408        15,370              6,927            6,927 

3 Karnataka 10,459.58 3631.6 17,848.74 698 32637.92    14,698        14,698              7,186            7,180 

4 Kerala 3,077.87 1,864.15 1,189.77 362 6493.79      4,115          4,107              2,352            2,352 

5 Tamilnadu 15,733.04 2178.2 18599.17 1448 37958.41    16,809        16,770            10,014          10,014 

6 NLC 66.00 0.00 0.00 0 66           -                 -                     -                   -   

7 Puducherry 291.65 0 43.26 86 420.91         464             462                 294               294 

8 Centrally Unallocated 1,980.10 0 0 450 2430.1           11               11                    5                   5 

Total 58,143.95 11,827.48 52,214.81 3,320.00 1,25,506.24 63,848 63,745 33,328 33,322

Sl. 

No

State

Peak Energy
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7 Turbine Capacity – 5 Units MW 6 x 300 MW 

8 Annual Energy Generation with 95% plant availability MU 3840.09 

9 Pump Capacity – 5 Units MW 6 x 330 MW 

10 Rated Head in Pump mode  m 391.25 

11 Pumping Duration Hrs. 7.03 

12 Annual Energy in pumping with 95% plant availability MU 4824.28 

13 Cycle Efficiency  79.60% 

2.7 Water Requirements 
The water for this off-stream pumped storage project is envisaged to be harnessed from the River Palar for a 
one-time filling of the proposed lower reservoir and also for the second make up water requirement for losses 
annually. The gross storage of the Lower reservoir is about 13.92 MCM. The dead storage level below the 
MDDL of the upper reservoir is 0.42 MCM. Therefore, a total volume of 14.34 MCM is required for one time 
filling. In addition, above 0.45mcm for upper reservoir and 0.75 mcm for the lower reservoir (Totalling 1.2 
MCM) are required to be replenished annually towards evaporation and transmission loss.  

2.8 Power Evacuation 
1(one) number of 400kV double circuit transmission line from the Pothead yard of the Project is proposed to 
connect to 400 kV Kalivanthapattu Substation of PGCIL. However, the Power evacuation arrangement shall 
be further studied during the Feasibility stage study. This double circuit transmission line will be used for 
both evacuation of generated power and input of power during pumping mode. The length of the transmission 
line is about 150 -160 km. 

2.9 Environmental Aspects (EIA/EMP) 
Upper reservoir & lower reservoir will be constructed new and the project will be operated by recirculating 
water between these reservoirs. There will be submergence of land required for the proposed upper & lower 
reservoirs. However, there are no habitations and agricultural lands in the proposed project area. Hence R & 
R related issues are not majorly envisaged at this stage. But for the purpose of one-time filling of the lower 
reservoir by the Palar River waters, which is proposed to be done through an intake-cum-pump house with a 
steel pipeline, the steel pipeline would be required to be taken through the urban and semi-urban fields, which 
may require deeper study. Moreover, both the upper and lower reservoirs also fall in the Arasampattu Reserve 
Forest. Therefore, a Detailed Environmental and social Impact Assessment (ESIA) studies and Environmental 
Management Plan (EMP) studies to mitigate any adverse impacts shall be studied during the DPR stage.  

2.10 Inter-State/International aspects 
All components of the Alleri PSP are located within the administrative region of the State. The proposed 
project is closed loop project where water will be cycled between two reservoirs with some evaporation 
losses only, which will be marginal in nature and no Inter-State or International aspects are envisaged in the 
project. 
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The location of the project is approximately 165 km radial distance from the Chennai Sea coastline. 
Therefore, the project area is also not close to any international waters or boundaries and no international 
aspect is involved. 

2.11 Pumped storage benefits and ancillary 
services 

Pumped storage offers multiple benefits to a power system. In addition to providing energy storage, pumped 
storage can provide power immediately and can be rapidly adjusted to respond to changes in energy 
demands. These benefits are part of a large group of benefits, known as ancillary services, which include the 
following. 

Spinning Reserves – on-line reserve capacity that is synchronized to the grid and ready to meet electric 
demand within 10 minutes of a request. Spinning Reserve is needed to maintain system frequency stability 
during emergency operating conditions and unforeseen load swings. 

Non-Spinning Reserves – offline generation capacity that can be ramped to capacity and synchronized to 
the grid within 10 minutes of a request, and that is capable of maintaining that output for at least two hours. 
Non-Spinning Reserve is needed to maintain system frequency stability during emergency conditions. 

Frequency Regulation – Online generation equipped with automated generation control that can respond 
rapidly, on a second to minute basis, to fluctuations in load. Regulation up is an increase in output and 
regulation down is a decrease in energy output in response to an automated signal. 

2.12 Project Cost Estimate 
The total estimated cost of the project including direct and indirect charges including Interest during 
construction is Rs. 10094.03 Crores. For the installed capacity of 1800 MW, the cost per MW of installed 
capacity works out to be Rs.5.60 Crores the project would generate designed energy of 3840.09 MU. Other 
benefits of this storage project can be in the form of spinning reserve with almost instantaneous start-up 
from zero to full power supply, supply of reactive energy, primary frequency regulation, and voltage 
regulation apart from mass employment and job opportunities from the project etc.   

2.13 Employment generation due to the project 
during Construction & Operational Phase 
(Temporarily and Permanent) 

The project area is located in Vellore District of the Tamil Nadu State. Socio-economic profile of the study 
area covering aspects like demography, occupational pattern, literacy rate, and other important socio-
economic indicators of the villages shall be studied in detail during the DPR stage. 

The proposed project is envisaged to provide huge employment opportunities for the common work-force, 
who will be able to benefit from this project, both during the construction stage and during its operational 
period. 
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3. PROJECT DESCRIPTION 

3.1 Type and Location of the Project 
The 1800 MW Alleri Pumped Storage project is a standalone off-the-river closed loop scheme. The 
Geographical co-ordinates of the upper reservoir is located on the Arasampattu hills, Vellore Distt, Tamil 
Nadu with latitude 12°49'40.46" N, and Longitude 79°00'34.46"E, and that of lower reservoir is at the foot of 
the Jawadu hills with latitude 12°48'48.51"N and longitude 79°02'1.86"E (refer Figure 3-1). The site is 
approachable by NH-234 (Thiruvannamalai Highway). Nearest railway head is in Vellore Cantt Railway 
Station, Vellore District. One can take a train to Katpadi or Vellore Cantt Railway Station from Chennai and 
from there would have to move in taxi / cab /bus to reach the project site, which is about 50km of travel. 

 

Figure 3-1: Project Location Map 
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3.2 Salient Features of the Project 
SALIENT FEATURES 

NAME OF THE PROJECT ALLERI PUMPED STORAGE PROJECT (1800 MW) 

1   Location   

  a Country India 

  b State Tamil Nadu 

  c District Vellore 

  d Village near Power House Sivanathapuram Village 

  e Village near Upper reservoir Nellimarathukollai Village 

2   Geographical Co-Ordinates   

  a Upper Dam (Proposed)   

    Latitude 12°49'40.46"N  

    Longitude 79°00'34.46"E 

  b Lower Dam (Proposed)   

    Latitude 12°48'48.51"N  

    Longitude 79°02'1.86"E 

3   Access To Project Site   

  a Airport Vellore Airport, 12 km from project site 

  b Rail head Vellore cantt Railway station, Approx 16 km from project 
site 

  c Road Mangalore to Villupuram (NH-234) 

4   Type of Project   

  a Type Pumped storage Project with Upper & Lower Reservoir 

  b Rating 1800 MW 

  c Peak operation duration 6.15 Hours Daily 

5   Upper Reservoir (Proposed)   

  a Live Storage 12.08 MCM 

  b Dead Storage 0.42 MCM 

  c Gross Storage 12.49 MCM 

6   Upper Dam/Embankment   

  a Type of Dam/Embankment Geomembrane faced rockfill Dam 

  b Top of Dam/Embankment EL +725.00 m 
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  c Full Reservoir level (FRL) EL +721.00 m 

  d Minimum Draw Down Level (MDDL) EL +684.00 m 

  e Length of Dam/Embankment 494 m 

  f Max Height of Embankment 64m 

  g Top Width of Embankment 7.0 m 

7   Lower Reservoir (Proposed)   

  a Live Storage 13.39 MCM 

  b Dead Storage 0.53 MCM 

  c Gross Storage 13.92 MCM 

8   Lower Dam/Embankment   

  a Type of Dam Geomembrane faced rockfill Dam 

  b Top of Dam EL +337.00 m 

  c Full Reservoir level (FRL) EL +333.00 m 

  d Minimum Draw Down Level (MDDL) EL +314.00 m 

  e Length of Rock Fill Embankment 1823m 

  f Max Height of Embankment 34 m 

  g Top Width of Embankment 7.0m 

9   Intake Structure   

  a Type Diffuser Type 

  b Number of Intake 3 No 

  c Size of each Intake  28.50m (W) x 12(H) (Including pier)  

  e Elevation of Intake center line EL +668.90 m 

  f Elevation of Intake bottom EL +664.90 m 

  g Maximum  Discharge of Intake 
(Turbine mode) 

197.37  Cumec 

  h Trash rack type Vertical with inclination of 0o 

  i Size of Trash Rack – each   4 Nos. 6m (W) x 12m (H) 

  k Numbers & Size of Intake Service 
Gate 

1 no’s of 6.5m (W) x 8.0m (H) 

  L Numbers & Size of Intake 
Maintenance Gate 

1 no’s of 6.5m (W) x 8.0m (H) 

10   Water Conductor System   

  I Main Pressure Shaft   
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  a Type Circular Tunnel Steel Lined 

  b Number of Tunnels 3 Nos. 

  c Diameter of Tunnel 6.5 m dia.  

  d Length of Tunnel 1413 m 

  e Maximum Discharge of Tunnel 197.37 m3/s  

  f Velocity in Pressure shaft 5.95 m/sec  

  II Branch Pressure Shaft   

  a Type Circular Tunnel Steel Lined 

  b Number of Tunnels 6 Nos. 

  c Diameter of Tunnel 4.6 m dia. 

  d Length of Tunnel 104 m 

11   Powerhouse   

  a Type Under Ground Power House 

  b Center Line of Unit EL +261.00 m for 300 MW Unit  

  c Size of Powerhouse 199m (L) x 23.5m (W) x 52.85m (H) 

  d Service bay level EL +277.35 m 

  e Crane Beam Level in Powerhouse EL +292.35 m 

12   Tail Race Tunnel    

  I Main Tail Race Tunnel   

  a Type Circular Tunnel Concrete Lined 

  b Number of Tunnels 3 Nos. 

  c Diameter of Tunnel 7.90 m dia.  

  d Length of Tunnel 708 m 

  II Branch Tail Race Tunnel   

  a Type Circular Tunnel Concrete Lined 

  b Number of Tunnels 6 Nos. 

  c Diameter of Tunnel 5.6 m dia 

  d Length of Tunnel 75 m 

13  Surge Shaft   

 a Diameter  18.0m 

 b Top Deck Level  EL . 357.3 m 

 c Number of Shaft  3  Nos. 
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14   Tailrace Outlet Structure   

  a Type Diffuser Type 

  b Number of Outlet 3 No 

  c Size of Each Outlet 28.50m (W) x 12(H) (Including pier)  

  d Elevation of outlet center line EL +298.50m 

  e Elevation of outlet bottom EL +294.00m 

  f Trash rack type Vertical with inclination of 0o 

  g Size of Trash Rack – Each   4 Nos. 6m (W) x 12m (H) 

  h Tail Race outlet Service Gate 1 no’s of 7m (W) x 7.9m (H) 

  i Tail Race outlet Stoplog Gate 1 no’s of 7m (W) x 7.9m (H) 

15   Electro Mechanical Equipment   

  a Pump Turbine Francis type, vertical shaft reversible pump turbine 

  b Total No of units 6 no’s (300 MW each)  

  c Centre Line Of Units EL +261.00 m for 300 MW Unit  

16   Turbines   

  a Total No of units 6 Units 

  b Turbine Capacity 300 MW  

  c Turbine Design Discharge 90.41 m3/s 

  d Rated Head in Turbine Mode 371.25 m 

  e Pump Capacity 330 MW 

  f Rated Head in Pump Mode 391.25 m 

  g Synchronous speed 333.3 rpm 

17   Generator-Motor   

  a Type Three phase, AC synchronous, generator motor umbrella 
type with vertical shaft 

  b Number of units 6 Units 

  c Rated Capacity Generator – 300 MW  
Pump Input – 330 MW 

  d Rated Voltage 18 KV 

18   400 kV Gas Insulated Switchgear   

  a Type of GIS Indoor 

  b No. of GIS units 6 Unit Bays, 2 Line Bays, 3 auxiliary bays ; & a bus coupler 
Bay with double bus configuration 



 
 

Design Report 
ALLERI PUMPED STORAGE PROJECT (1800 MW), TAMIL NADU 
Prepared for Adani Hydro Energy Fourteen Ltd., 

Client Reference No. 7061809-001 
SMEC Internal Ref. 7061809 
22 April 2026 28 

 

19   Power Evacuation   

  a Voltage Level (KV) 400 KV 

  b No. of Transmission lines One Nos Double Circuit Transmission Line 

  c Conductor ASCR Quad Moose 

  d Terminating at 400 kV Kalivanthapattu Substation of PGCIL 

20   Annual Energy   

  a Annual Energy in Generation Mode 3840.09 MU 

  b Annual Energy in Pumping Mode 4824.28 MU 

  c Plant Cycle Efficiency 79.60% 

21   Project Cost   

  a Cost of Civil and HM Works 3220.9 Crores 

  b Cost of EM Works including 
Transmission line 

4852.0 Crores 

  c Total Hard Cost 8072.9 Crores 

  d Interest during Construction 2021.13 Crores 

  e Total cost of the Project 10094.03 Crores 

22   Cost of Energy    

 a Excluding Input Energy Cost for Pump 
Mode Operation  

Rs. 5.24/- per unit 

  b With Rs 2/= per Unit  Input Energy 
Cost for Pump Mode Operation 

Rs. 7.82/- per unit 

  c With Rs 3/= per Unit  Input Energy 
Cost for Pump Mode Operation 

Rs. 9.10/- per unit 

     

3.3 Details of Alternate Sites & Selection of Final 
Site 

The main parameters considered during identification & finalizations of the reservoirs were: proximity 
between the two reservoirs, capacity, topography & geological setup, head etc. Accordingly, two alternative 
sites were studied to develop the best possible layout. The four alternate sites are located in the vicinity of 
each other as provided below: 
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Latitude Longitude Remarks 

1. Alternative – 1    

 Upper Reservoir 12°49'40.46"N 79°00'34.46"E  

 Lower Reservoir 12°48'48.51"N 79°02'1.86"E  

2. Alternative – 2    

 Upper Reservoir 12°48'07.57"N 79°03'46.09"E R&R issues 

 Lower Reservoir 12°48'35.30"N 79°04'52.35"E Close to Solavaram 
village. R&R issues 

3. Alternative – 3    

 Upper Reservoir 12°48'07.57"N 79°03'46.09"E  

 Lower Reservoir 12° 49.551'N 79° 4.478'E  

4. Alternative – 4    

 Upper Reservoir 12°48'07.57"N 79°03'46.09"E  

 Lower Reservoir 12°48'48.51"N 79°02'1.86"E  

 

Alternative-1: In this alternate, the upper reservoir is located in the Arasampattu RF near Nellimarathukollai 
villages in the above-mentioned coordinates. The average bed level of the upper reservoir would be EL 671m. 
The water conductor system comprises three units’ pressure tunnels which bifurcate into six nos. of steel 
lined penstock manifolds upstream of the proposed underground powerhouse. The water after generation 
will be led into lower reservoir through a Tailrace tunnel connected with the lower reservoir. The lower 
reservoir is located in foothills of this reserve forest at a bed elevation of EL.306m, near the Sivanathapuram 
village. Length of the lower reservoir dam would be 1823m. 

Alternative-2: The upper reservoir is located in the eastern ridge line of the Arasampattu RF close to Kopparai 
Kal peak. This location would require no major excavations for creation of the reservoir. Three saddle dams 
are required to be constructed to create a reservoir volume of 11.4 MCM. However, the upper reservoir is 
found to lie in Ani Malayalam village and will involve land acquisition and R&R issues. The water conductor 
system would be aligned along one saddle dam and this would comprise three pressure tunnels bifurcated 
into six nos. of steel lined penstock manifolds upstream of the proposed underground power house. The 
water after generation will be led into lower reservoir through Tailrace tunnels connected to lower reservoir. 
The lower reservoir is located at the foothills on the eastern end near the Solavaram village. However, this 
site alternative would envisage R&R issues, as it is proximal to existing villages. 

Alternative-3: The upper reservoir is the same as in Alternative-2, located in the eastern ridge line of the 
Arasampattu RF close to Kopparai Kal peak. This location would require no major excavations for creation of 
the reservoir. Three saddle dams are required to be constructed to create a reservoir volume of 11.4 MCM. 
As stated above, the upper reservoir is found to lie in Ani Malayalam village and will involve land acquisition 
and R&R issues. The water conductor system would be aligned along one saddle dam towards the northern 
direction towards Kailasagarh RF. The WCS would comprise the same configuration as in Alternative – 2; 
however, the length of the WCS is about 1960m. The water after generation will be led into lower reservoir 
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through Tailrace tunnels connected to lower reservoir. The lower reservoir is located at the foothills on the 
northern end of Atiyur RF. However, this site alternative would envisage land acquisitions both at Atiyur RF & 
Kailasagarh RF, and is proximal to existing villages. 

Alternative-4: The upper reservoir is the same as in Alternative-2, located in the eastern ridge line of the 
Arasampattu RF close to Kopparai Kal peak. This location would require no major excavations for creation of 
the reservoir. Three saddle dams are required to be constructed to create a reservoir volume of 11.4 MCM. 
As stated above, the upper reservoir is found to lie in Ani Malayalam village and will involve land acquisition 
and R&R issues. The water conductor system would be aligned along the western side of the upper reservoir 
and this would comprise comprise the same configuration as in Alternative – 3, however, the length pf the 
WCS would be about 2450m. The water after generation will be led into lower reservoir through Tailrace 
tunnels connected to lower reservoir of Alternate-1. The lower reservoir is located at the foothills on the 
eastern end near the Sivanathapuram village. However, this site alternative would envisage R&R issues in 
the upper reservoir, as it is proximal to existing villages. 

The General Layout of the project with the alternate site vis-a-vis layouts studied is shown in Figure below. 

 

Figure 3-2: Alternate Sites and project layouts for Alleri 

The flowing Table describes the features of the four alternative sites and their tentative layouts: 

Table 3-1: Features of alternative sites and their tentative layouts 

ALLERI PSP 1800 MW 

Parameters Unit Alt -1 Alt -2 Alt -3 Alt -4 

Capacity MW 1800  1500 1500 1500 

Upper Reservoir      

Gross Storage MCM 12.49 11.4 11.4 11.4 

Live Storage, MCM 12.08 10.9 10.9 10.9 

Dam type  GRFD GFRD GFRD GFRD 

Dam top (EL) m 725 750 750 750 

Length of Dam at dam top m 494 1270 1270 1270 
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Figure 3-3: Project Layout Plan 

A brief description of the project components along the proposed layout in Alternative 1 is given in 
subsequent paragraphs: 

Since the dam heights for both upper and lower reservoirs are not much, the proposed Scheme will involve 
construction of GRFD dam of 64m high for the upper reservoir and a 34m high GFRD dam for the lower 
reservoir. Length of the upper dam would be 494m and the lower dam would be 1823m. Intake structures 
with Trash Racks & Gates are located in both the upper & lower reservoirs. There is a requirement of surge 
shaft at the downstream side of the powerhouse as the L/H ratio is greater than 5. Each Pressure tunnel will 
bifurcate into two numbers of steel lined penstocks near the proposed underground powerhouse. The 
Powerhouse shall house six vertical-axis reversible Francis type units composed each of a generator/motor 
and a pump/turbine having generate/pumping capacity of 300/330 MW. 

The upper and lower reservoirs are proposed with a live storage of 12.08 MCM and 13.39MCM. The Project 
will generate 1800 MW by utilizing a rated design discharge of 542.46 cumec with rated head of 371.25m. The 
PSP will utilize 1980 MW to pump 12.08 MCM of water to the upper reservoir. 

Gas insulated switchgear (GIS) will be provided suitably located nearby area of the Powerhouse. Step up 
transformers will also be placed, which will be connected to machine hall. 

Details of the civil, hydro-mechanical and electro-mechanical components are described in the relevant 
design chapter of this report. 

3.4 Size or Magnitude of Operation 
The Alleri pumped storage project shall have a plant capacity of 1800MW (6 x 300MW). The plant shall use 
the water between the proposed upper reservoir and lower reservoir under a rated design head of 371.25m 
for 300 MW unit utilizing a rated design discharge of 90.41 Cumec for 300 MW units. An annual energy 
generation of 3840.09 MU is envisaged through the plant in a time period of 6.15 hours in a day. Water from 
the lower reservoir utilizing the off-peak energy, shall be pumped back to the upper reservoir in a time span 
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of 7.03 Hours. The pumping operation shall require 4824.28 MU, which is proposed to be drawn from the 
southern grid. 

3.5 Project description with process details 
Pumped storage Projects are broadly categorized in three types as under:- 

➢ On-Stream pumped storage scheme-Both reservoirs are located on any river/stream/nallah. 

➢ Off-Stream Open loop pumped storage scheme-One reservoir is located on river/stream/nallah. Other 
reservoir (off-Stream reservoir) is not located on any river/perennial stream/non-perennial 
stream/nallah.  

➢ Off-Stream Closed loop pumped Storage scheme- None of the reservoirs is located on any 
river/perennial stream/perennial nallah. 

The Alleri PSP project is 16-20km from Vellore Cantt Railway station. Major source of water for this pumped 
storage scheme will be the Palar River, which has an annual yield of 2885 MCM and 90% dependable annual 
yield of 798 MCM. The Palar River is about 18km from the project site. A one-time allocation /requirement of 
14.34MCM are required for the cyclic operation of generation cum pumping of the PSP. Water for this 
pumped storage shall be drawn through an intake well -cum -pumping station of adequate capacity, 
constructed near the Palar River. Water shall be led into a pipeline from the intake well to the lower reservoir 
located at the foot hill of Arassampattu RF, near Sivanathapuram village. During the cyclic operation of 
generation cum pumping of the plant, there shall be water losses envisaged annually, due to evaporation 
and transmission this water loss shall be replenished from the river flows every year during monsoon. 
Therefore this project is an off stream closed loop 

3.6 General 
Alleri pumped storage project is proposed to be located in Vellore district of Tamil Nadu State. Two dams are 
proposed under this scheme. The upper dam is proposed near Nellimarathukollai village, of Vellore district 
and Lower dam is located near Sivanathapuram village, of Vellore district. Hydrological Studies have been 
carried out in order to: 

➢ Assess water availability for running the proposed PSP scheme throughout the year. 

➢ Estimate the design flood for PSP Upper & Lower Reservoir. 

➢ Assess sediment inflow to estimate storage loss of the reservoir after 100 years of operation. 

➢ Assess evaporation losses based on climatic characteristics of the region. 

Alleri project is a pumped storage project and hence no consumptive use of water has been envisaged for 
power generation. Both the upper and lower reservoirs with a combined capacity of about 14.34 MCM, have 
to be filled up once at the beginning of plant operation. However, any losses in the reservoir storage due to 
evaporation, transit and seepage etc., will have to be made up each year. The approximate reservoir losses 
(excluding seepage losses) are about 1 MCM (Combined upper and Lower Reservoir) in a typical year. 

3.6.1 Hydrology 
a) River System and Basin Characteristics  

The upper and lower dams of Alleri PSP are proposed to be located across a minor nallah. The point of 
withdrawal of water for the first-time filling of the proposed PSP is selected from the nearby Palar River. 
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Considering the point of withdrawal as the outlet point, the catchment area of Palar River comes out to be 
about 10797.8 sq.km. Palar sub basin has a total catchment area of 17871 Sq.km. It originates from Nandi 
Hills in Chikkaballapura, Karnatka and pours out to bay of Bengal at Vayalur, Tamil Nadu after flowing a 
distance of 348 km through Karnataka, Andhra Pradesh and Tamil Nadu. Through the LULC analysis of Palar 
catchment, it is estimated that almost 20% area is falling under forest cover, 45% of the area is lying under 
built-up zone and rest of the area is enclosed as water bodies, agriculture, wasteland etc.  It is anticipated 
through slope map analysis of the catchment, that almost 11% of area is falling under very steep slope 
category followed by 26% of area under highly slope category and rest is under slightly sloping and flat area. 
For the 1st alternative, the catchment area of Upper and lower reservoir comes out to be 1.7 sq.km and 5.2 
sq.km respectively. The figure below represents the catchment area of Palar River, Lower reservoir and Upper 
reservoir.  

 

Figure 3-4: Catchment delineation of Palar River 
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Figure 3-5: Catchment delineation of upper reservoir  

 

Figure 3-6: Catchment delineation of lower reservoir 
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b) Hydrological Inputs for the Project Planning 

The following hydrological inputs have been considered for the planning of the proposed PSP: 

I. Meteorological data 

II. Rainfall data 

III. Gauge discharge data 

IV. Water Availability series 

V. Lake evaporation 

VI. Sediment inflows 

VII. Flood inputs 

I. Meteorological data 

The daily maximum and minimum gridded temperature data (1° x 1°) for the project region for the recent 4 
years period during January 2018 to December 2022 has been obtained from National Aeronautics and Space 
Administration (NASA/POWER DATA Access Viewer). The mean annual temperature near project site is 
around 26.84°C and the climate of the Alleri region experiences hot and dry weather condition throughout 
the year. The highest maximum temperature observed during summer till date is about 40°C and the lowest 
minimum temperature observed during winter is around 14°C. The variation of mean monthly maximum, 
minimum and average temperatures at project site is shown in Figure below. 

 

Figure 3-7: Temperature variations at project location 

II. Rainfall data 

The daily gridded (0.25° x 0.25°) rainfall data of the project area has been obtained from Indian Meteorological 
Department for the recent 53 years period during January 1970 to December 2022. The weighted average 
monthly and annual rainfall for the proposed reservoir (Upper and Lower) of project has been estimated using 
Voronoi/Thiessen polygon analysis. The variation of annual rainfall and average monthly rainfall during the 
above period has been plotted and is shown in Figures below. In addition to this, the weighted average 
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monthly and annual rainfall for the Palar river catchment (outlet considered from the point of withdrawal) 
has been estimated in the same way.   

 

 

Figure 3-8: Annual rainfall series for upper and lower reservoirs 

From the above Figure, it is noted that the annual rainfall of both Lower and upper reservoir area varies from 
a maximum of 1601 mm during 2021 to a minimum of 125 mm during 2001, with an average annual rainfall 
of about 925 mm. For the Palar river catchment, the annual average rainfall value comes out to be 780mm. 

 

Figure 3-9: Monthly rainfall series for lower and upper reservoir 
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From the figure presented above it is envisaged that, about 70% of total annual rainfall occurs during the 
monsoon months of June to December. 

III. Gauge discharge data 

Palar river catchment flows are currently being gauged at Arcot G&D site but the continuous flow series are 
not available at all and hence there is no flow data available. 

IV. Water availability series 

 In the absence of pertinent data, SCS-CN method has been adopted to generate the flow series from 1970-
2022. For SCS-CN method, three basic parameters are required i.e., Catchment delineation, LULC map 
analysis of the catchment and Slope map analysis of the catchment. Based on these inputs, the Curve 
Number is generated which is used to deduce Maximum potential retention series. Based on the maximum 
potential retention series, runoff series is generated. The catchment area is delineated from the DEM (Digital 
Elevation Model) SRTM raster file which is made available to the user through USGS, NASA website.  After the 
catchment area delineation, slope map analysis is carried out for all the three catchments from their clipped 
raster file to get the percentage of area falling under different slope category. It is a two-dimensional 
representation of the gradient of the surface. Five classes have been adopted for the slope classification. 
The five classes include flat slope having slope <1%, slightly sloping with slope range in between 1%-5%, 
highly. 

Sloping with slope range in between 5%-10%, Steep slope with slope varying from 10%-20% and very steep 
slope with slope percentage above 20%. Furthermore LULC is another essential input parameter which 
provides an insight about the percentage area of catchment covered by the forests, wetlands, impervious 
surfaces, agriculture and other land and water types. It represents the surface condition of a drainage basin 
and is related to the degree of land cover. Land Use Land Cover (LULC) map for all the three catchments is 
prepared in Arc-GIS. For LULC map preparation, latest Sentinel data 10 m X 10 m resolution has been 
downloaded from ESRI data base and processed in ARC-GIS. The table below represents the Slope map 
analysis of all catchments and LULC map analysis of all catchments.  

Table 3-2: LULC Map Analysis 

  Palar Catchment Lower Reservoir Upper Reservoir    

Description  Area in Sq. KM % 
area 

Area in Sq. KM % 
area 

Area in Sq. KM % 
area 

CN 
Value  

Built up area 4929.4 45.5 0.0 0.0 0.0 0.0 85.0 

Agriculture 21.3 0.2 0.0 0.0 0.0 0.0 77.0 

Forest  2179.1 20.1 4.1 77.8 1.4 97.0 55.0 

Grass/Grazing 2212.0 20.4 1.2 22.1 0.0 3.0 65.0 

Wasteland 1196.3 11.1 0.0 0.2 0.0 0.0 61.0 

Water bodies 284.3 2.6 0.0 0.0 0.0 0.0 100.0 

snow/Glaciers 0.0 0.0 0.0 0.0 0.0 0.0 100.0 

Total area 
(Sq.KM) 

10822.5   5.2   1.4     
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  Palar Catchment Lower Reservoir Upper Reservoir    

  Average CN value 
based on LULC 

72.6 Average CN value 
based on LULC 

57.2 Average CN value 
based on LULC 

55.2   

Table 3-3: Slope Map Analyses 
  

Palar Catchment Lower reservoir Upper Reservoir 
 

Type of slope Slope Area in Sq. 
KM 

Area% Area in 
Sq. KM 

Area% Area in 
Sq. KM 

Area% CN 

Flat <1% 284.1 2.63 0.01 0.16 0.002 0.10 55 

Slightly Sloping 1-5% 5375.7 49.79 0.21 4.00 0.062 4.32 61 

Highly Sloping 5-10% 2839.2 26.29 0.60 11.43 0.189 13.24 64 

Steep 10-20% 1099.0 10.18 1.50 28.58 0.383 26.77 66 

Very Steep >20% 1199.6 11.11 2.93 55.83 0.795 55.57 67 
 

Total area 10797.6 
 

5.25 
 

1.4 
  

 
Avg curve number 

value based on 
slope 

62.81 
 

66.1 
 

66.1 
  

 

Monthly and annual yield at upper dam, lower dam and has been estimated using SCS-CN method. The 
weighted Curve Number based on slope map analysis and Land use Land cover map analysis for Palar river 
catchment, Upper reservoir and lower reservoir is approximated as 67.7, 60.65 and 61.65 respectively. The 
AMC-II conditions and Hydrologic Soil group B has been taken for the analysis. 

a. Upper Dam 

The catchment area of Upper dam is about 1.7 km2. The average annual yield at upper dam site has been 
estimated as 0.47 MCM. Considering the average annual rainfall of about 932 mm and the average annual 
runoff depth of about 312.9 mm, the runoff-rainfall ratio is estimated as 33.3%. Monthly Yield and annual 
yield sheet are appended in Annexures 1 and 2. 

b. Lower Dam 

The catchment area of lower dam is about 5.2 km2. The averages annual yield at lower dam site has been 
estimated as 1.57 MCM. Considering the average annual rainfall of about 932 mm and the average annual 
runoff depth of about 302 mm, the runoff-rainfall ratio is estimated as 32.4%. Monthly Yield and Annual Yield 
sheet is appended in Annexures 3 and 4.  

c. River catchment  

The catchment area of Palar River (Considering Arcot G&D site as point of outlet) is 10798 km2. The average 
monsoon yield of Palar catchment has been estimated as 2885 MCM from strange table formula. 
Considering the average monsoon rainfall of about 816 mm and the average annual runoff depth of about 
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267 mm, the runoff-rainfall ratio is estimated as 32.7%. The runoff series has also been assessed using 
strange table formula. The table below shows the runoff series obtained through strange formula. 

Table 3-4: Runoff Analysis (Strange) 

 Catchment area Palar =  10797.85 KM2 

Palar catchment (From the point of Uptake) 

Year Monsoon Rainfall 
(mm) 

% Runoff (Based on 
strange) 

Yield 
(mm) (Based on 

strange) 

Yield 
(MCM) (Based on 

strange) 

1970 976 35.75 348.9 3767.4 

1971 916.2 33.11 303.3 3275.1 

1972 1176.1 44.62 524.8 5666.9 

1973 908.2 32.75 297.5 3212.2 

1974 731.3 24.86 181.8 1963.4 

1975 788.9 27.47 216.7 2339.6 

1976 954.9 34.82 332.5 3590.4 

1977 1211.7 46.20 559.8 6044.2 

1978 849.2 30.14 255.9 2763.6 

1979 1101.6 41.32 455.2 4915.5 

1980 500.7 14.77 73.9 798.4 

1981 1063.6 39.64 421.6 4552.1 

1982 525.2 15.84 83.2 898.1 

1983 1213.9 46.30 562.0 6068.9 

1984 802.3 28.06 225.1 2430.9 

1985 1047.4 38.92 407.6 4401.7 

1986 769.8 26.62 205.0 2213.1 

1987 854.1 30.36 259.3 2799.8 

1988 732.4 24.91 182.4 1969.9 

1989 603.2 19.25 116.1 1254.1 

1990 711.6 24.00 170.8 1844.0 

1991 975.1 35.72 348.3 3761.0 

1992 738.2 25.16 185.8 2005.7 

1993 800.5 27.98 224.0 2418.7 

1994 758.4 26.05 197.6 2133.2 
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 Catchment area Palar =  10797.85 KM2 

1995 562.7 17.48 98.3 1061.9 

1996 1128.3 42.50 479.6 5178.2 

1997 394.8 10.12 40.0 431.6 

1998 706.0 23.75 167.7 1810.7 

1999 505.3 14.97 75.6 816.7 

2000 758.6 26.06 197.7 2134.3 

2001 85.7 0.49 0.4 4.5 

2002 144.8 1.42 2.1 22.3 

2003 323.1 6.99 22.6 243.8 

2004 447.1 12.42 55.5 599.6 

2005 1056.8 39.34 415.7 4488.6 

2006 758.5 26.06 197.7 2134.3 

2007 1199.2 45.65 547.4 5910.6 

2008 743.2 25.39 188.7 2037.3 

2009 773.4 26.78 207.1 2236.6 

2010 972.5 35.60 346.2 3738.7 

2011 807.3 28.28 228.3 2465.5 

2012 838.8 29.68 248.9 2688.0 

2013 585.9 18.50 108.4 1170.3 

2014 732.8 24.93 182.7 1972.8 

2015 1057.1 39.35 416.0 4491.5 

2016 567.1 17.67 100.2 1082.2 

2017 1270.2 48.79 619.8 6692.1 

2018 677.3 22.50 152.4 1645.6 

2019 982.4 36.04 354.0 3822.8 

2020 1084.3 40.56 439.8 4748.4 

2021 1453.0 56.89 826.6 8925.2 

2022 912.8 32.96 300.8 3248.1 

Average 816 29 267 2885 

V. Lake evaporation 

The Pan Evaporation value is taken as 123.85 mm/month for the Dusiayanarkulam station which is near Arcot 
region. The above value is taken from the Palar report published under National Water mission.  
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The source file can be accessed at   https://nwm.gov.in/sites/default/files/Palar_Report_updated.pdf. 
The annual evaporation value from the above data is computed as 1.48 m. 

VI. Sediment inflows 

An average siltation rate of 2270 m3/km2/year and a median siltation rate of 440 m3/km2/year has been 
recommended by Central Water Commission (CWC) for reservoirs located in region-4 (Deccan Peninsular 
East flowing rivers including Godavari and south Indian rivers), Further, Hydrographic survey carried out for 
three reservoirs viz., Thandwa reservoir, Konam reservoir and Raiwada reservoirs located in Visakhapatnam 
district with average siltation rate of 580 m3/km2/year, 783m3/km2/year and 1368 m3/km2/year respectively. 
Based on it the median siltation rate of 440 has been considered for the projects. This will be further studied 
during DPR stage. 

VII. Flood inputs 

As the static head of the dam is envisaged to be more than 30 m, hence the design flood is to be calculated 
based on the PMP Value (Probable Maximum Precipitation).  

The catchments are covered in the I PMP Atlas: Cauvery and other East flowing River basins Vol-I &II 
catchment number 303. The nearest grid point to the three catchments is Cau 303 01(12d, 79 d) which is 
affected by 18 May 1943 (Cuddalore Lat 11.75, Long 79.75) (0-5000 sq.km). The maximum one day depth 
observed is 572 mm (page 170 vol 1). As the catchment areas are very small for both upper and lower 
reservoir, this can be taken as SPS depth. The Moisture maximization factor for the grid point corresponding 
to this storm is 1.39 (page 385 Vol 1). Therefore PMP depth can be taken as 795mm (1.39*572mm). The 100 
year return period depth is taken by interpolating the corresponding iso-pluvial map (page 292 Vol 2). 

For short interval distribution 12hr depth/24 hr depth ratio is taken from Table 3-42: Smoothened TD 
coefficients for Cauvery and Adjoining River Basins and for different catchments for 24-hour rain spells 
(including rain spells having rainfall greater than 250 mm and rain spells having rainfall less than 250 mm) 
giving  Coeff = 77.3 (catchment no 303).  Further, short interval distribution 1hr/depth/ 12 hr depth is taken 
from Table 3-40: Smoothened TD coefficients for entire Cauvery and Adjoining River Basins and for different 
catchments for 12-hour rain spells, giving 1hr/12 hr coeff =19.1  say 20% for catchment 303. 

The design rainfall Intensity estimated from 24 hr values in case of PMP is estimated as 122.8mm/hr., 88.4 
mm/hr. for SPS and 35.6 mm/hr., for 100-year return period flow.  Finally, the rational formula has been 
applied to derive the peak flood value as shown in table below. The coefficient c value has been taken as 0.6 
referring table no 7.1(b), from Engineering Hydrology book by K Subramanian. Considering the vegetative 
cover as forest (maximum area), along with the slope of 10-30 % and soil group as Clayey texture, the 
coefficient value is chosen as 0.6. The peak flow value based on PMP for lower reservoir is estimated as 107 
cumecs and for upper reservoir it is estimated as 35 cumecs. 

Table 3-5: Calculation Off-Peak Flood 

Coefficient C 0.6   LR UR 

Catchment 
Area(Sq.KM) 

    5.2 1.7 

  DEPTH(mm) 1hr max as obtained from short hour 
time distribution (RAINFALL 

INTENSITY ) (MM/HR)(0.773*0.2) 

Peak Flow 
(M3/sec) 

Peak flow 
(M3/sec) 

PMP 795 122.8 106.4 34.8 

https://nwm.gov.in/sites/default/files/Palar_Report_updated.pdf
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Coefficient C 0.6   LR UR 

SPS 572 88.4 76.6 25.0 

100-Year 230 35.6 30.9 10.1 

c) Reservoir Characteristics 

I. Catchment Area 

The catchment area of Proposed upper dam site lies between longitude 780 58’ 00” E and 790 0’ 50” E and 
latitude 120 49’ 10” N and 120 50’ 00” N. The catchment area of Proposed lower dam site lies between longitude 
780 48’ 00” E and 790 02’ 00” E and latitude 120 48’ 10” N and 120 49’ 30” N. The catchment area of upper dam is 
estimated to be 1.7 km2 and catchment area of lower dam is about 5.2 km2.  

II. Annual Runoff/Reservoir Yield 

The average annual yield at upper and lower dam sites has been estimated to be about 0.47 MCM and 1.6 
MCM respectively. 

III. Dependability studies 

The dependability analysis was carried out by performing ranking studies on the estimated annual yield. The 
50%, 75% and 90% dependable yield estimated at proposed dam site is furnished in the table below. The 
details of calculation made for estimation of dependable yield at upper and lower dam sites is appended in 
the Annexure 5.  

In addition to this based on the flow series for the Palar river catchment, 90% dependable yield comes out to 
be 798 MCM, yielding about 43 cumec considering the pumping hours for 12 hrs. a day with 90% dependable 
yield as base yield, time required for pumping around 14 MCM of water will be around 1months. 

d) Sedimentation Studies 

I. Elevation- Area- Capacity Data of Reservoirs 

Elevation-Area-Capacity details of proposed reservoirs have been worked out from the contour maps 
prepared for the project area. The area enclosed between successive contours is calculated and the volume 
between any two elevations is calculated using the following formula: 

     V= H/3 x [A1+A2+sqrt (A1x A2)] 

Where V= Volume between two contours (MCM) 

H= Contour Interval/Difference in elevation (m) 

A1= water spread area at first contour level (Mm2) 

A2= water spread area at second contour level (Mm2) 

The incremental volume of the reservoir between two contours thus obtained is summed up to estimate 
gross storage capacity of reservoirs at different elevations. 

a) Upper Reservoir 

The water spread area and estimated gross storage capacity of Upper Reservoir at various elevations is 
furnished in the table below. It is observed that, gross storage capacity of the reservoir is about 12.49 MCM 
at the proposed FRL of EL 721 M. 
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Table 3-6:  EAC for upper reservoir 

Elevation Area Area A1+A2 SQRT 

(A1*A2) 

Capacity  Capacity 

In Reservoir 

 
Capacity 

Cumulative 
Capacity 

(m) (sq. m) (Ha) (Ha) (Ha) (Ha.m) (Ha.m) (MCM) (MCM) 

671 16.4 0 0 0 0 0 0 0 

672 534.9 0.05 0.05 0.05 0.05 0.05 0.00 0.00 

673 1546.4 0.15 0.21 0.09 0.10 0.15 0.00 0.00 

674 2617.2 0.26 0.42 0.20 0.21 0.36 0.00 0.00 

675 4460.5 0.45 0.71 0.34 0.35 0.71 0.00 0.01 

676 7837.9 0.78 1.23 0.59 0.61 1.32 0.01 0.01 

677 15831.5 1.58 2.37 1.11 1.16 2.48 0.01 0.02 

678 25616.3 2.56 4.14 2.01 2.05 4.53 0.02 0.04 

679 39413.5 3.94 6.50 3.18 3.23 7.76 0.03 0.08 

680 50775.7 5.08 9.02 4.47 4.50 12.25 0.04 0.12 

681 61302.7 6.13 11.21 5.58 5.60 17.85 0.06 0.18 

682 75776.8 7.58 13.71 6.82 6.84 24.69 0.07 0.25 

683 86526.3 8.65 16.23 8.10 8.11 32.80 0.08 0.33 

684 96914.8 9.69 18.34 9.16 9.17 41.97 0.09 0.42 

685 106867.6 10.69 20.38 10.18 10.19 52.15 0.10 0.52 

686 118357.9 11.84 22.52 11.25 11.26 63.41 0.11 0.63 

687 139598.0 13.96 25.80 12.85 12.88 76.29 0.13 0.76 

688 154666.1 15.47 29.43 14.69 14.71 91.00 0.15 0.91 

689 169606.8 16.96 32.43 16.20 16.21 107.21 0.16 1.07 

690 183876.8 18.39 35.35 17.66 17.67 124.88 0.18 1.25 

691 207937.4 20.79 39.18 19.55 19.58 144.45 0.20 1.44 

692 207937.4 20.79 41.59 20.79 20.79 165.25 0.21 1.65 

693 219981.7 22.00 42.79 21.39 21.39 186.64 0.21 1.87 

694 231177.0 23.12 45.12 22.55 22.56 209.20 0.23 2.09 

695 242093.1 24.21 47.33 23.66 23.66 232.86 0.24 2.33 

696 252565.6 25.26 49.47 24.73 24.73 257.59 0.25 2.58 

697 263417.4 26.34 51.60 25.79 25.80 283.39 0.26 2.83 

698 273275.7 27.33 53.67 26.83 26.83 310.22 0.27 3.10 

699 282893.4 28.29 55.62 27.80 27.81 338.03 0.28 3.38 
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Elevation Area Area A1+A2 SQRT 

(A1*A2) 

Capacity  Capacity 

In Reservoir 

 
Capacity 

Cumulative 
Capacity 

700 292872.1 29.29 57.58 28.78 28.79 366.81 0.29 3.67 

701 302711.1 30.27 59.56 29.78 29.78 396.59 0.30 3.97 

702 312707.1 31.27 61.54 30.77 30.77 427.36 0.31 4.27 

703 322643.1 32.26 63.54 31.76 31.77 459.13 0.32 4.59 

704 332828.6 33.28 65.55 32.77 32.77 491.90 0.33 4.92 

705 343046.1 34.30 67.59 33.79 33.79 525.69 0.34 5.26 

706 353899.8 35.39 69.69 34.84 34.85 560.54 0.35 5.60 

707 365137.9 36.51 71.90 35.95 35.95 596.49 0.36 5.96 

708 377691.9 37.77 74.28 37.14 37.14 633.63 0.37 6.34 

709 391909.5 39.19 76.96 38.47 38.48 672.11 0.38 6.72 

710 406640.2 40.66 79.85 39.92 39.93 712.03 0.40 7.12 

711 420871.8 42.09 82.75 41.37 41.37 753.40 0.41 7.53 

712 435096.2 43.51 85.60 42.79 42.80 796.20 0.43 7.96 

713 449344.8 44.93 88.44 44.22 44.22 840.42 0.44 8.40 

714 464372.1 46.44 91.37 45.68 45.68 886.10 0.46 8.86 

715 480864.8 48.09 94.52 47.25 47.26 933.36 0.47 9.33 

716 496653.1 49.67 97.75 48.87 48.87 982.24 0.49 9.82 

717 511727.7 51.17 100.84 50.41 50.42 1032.65 0.50 10.33 

718 526834.5 52.68 103.86 51.92 51.93 1084.58 0.52 10.85 

719 541873.2 54.19 106.87 53.43 53.43 1138.01 0.53 11.38 

720 557299.3 55.73 109.92 54.95 54.96 1192.97 0.55 11.93 

721 573113.0 57.31 113.04 56.52 56.52 1249.49 0.57 12.49 

722 592652.1 59.27 116.58 58.28 58.29 1307.78 0.58 13.08 

b) Lower Reservoir  

The water spread area and estimated gross storage capacity of Lower Reservoir at various elevations is 
furnished in the table below. It is observed that, gross storage capacity of the reservoir is about 13.92 MCM 
at the proposed FRL of EL 333 M. 
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Table 3-7: EAC for Lower reservoir 

Elevation Area Area A1+A2 SQRT 

(A1*A2) 

Capacity  Capacity  
Capacity 

In Reservoir 

Cumulative 
Capacity 

(m) (sq. m) (Ha) (Ha) (Ha) (Ha.m) (MCM) (Ha.m) (MCM) 

306 2218.2 0.22 0.22 0.22 0.22 0.00 0.22 0.00 

307 7443.5 0.74 0.97 0.41 0.46 0.00 0.68 0.01 

308 16796.8 1.68 2.42 1.12 1.18 0.01 1.86 0.02 

309 39242.9 3.92 5.60 2.57 2.72 0.03 4.58 0.05 

310 58484.3 5.85 9.77 4.79 4.85 0.05 9.44 0.09 

311 76734.9 7.67 13.52 6.70 6.74 0.07 16.18 0.16 

312 99754.1 9.98 17.65 8.75 8.80 0.09 24.98 0.25 

313 137647.6 13.76 23.74 11.72 11.82 0.12 36.80 0.37 

314 183328.0 18.33 32.10 15.89 15.99 0.16 52.79 0.53 

315 237197.6 23.72 42.05 20.85 20.97 0.21 73.76 0.74 

316 300155.8 30.02 53.74 26.68 26.81 0.27 100.57 1.01 

317 373277.9 37.33 67.34 33.47 33.61 0.34 134.17 1.34 

318 437977.9 43.80 81.13 40.43 40.52 0.41 174.69 1.75 

319 516387.4 51.64 95.44 47.56 47.66 0.48 222.36 2.22 

320 576492.2 57.65 109.29 54.56 54.62 0.55 276.97 2.77 

321 630882.8 63.09 120.74 60.31 60.35 0.60 337.32 3.37 

322 677753.7 67.78 130.86 65.39 65.42 0.65 402.74 4.03 

323 734727.3 73.47 141.25 70.57 70.60 0.71 473.34 4.73 

324 786363.5 78.64 152.11 76.01 76.04 0.76 549.38 5.49 

325 823882.7 82.39 161.02 80.49 80.51 0.81 629.89 6.30 

326 854081.1 85.41 167.80 83.88 83.89 0.84 713.78 7.14 

327 882802.5 88.28 173.69 86.83 86.84 0.87 800.62 8.01 

328 916482.5 91.65 179.93 89.95 89.96 0.90 890.58 8.91 

329 953367.2 95.34 186.98 93.47 93.49 0.93 984.07 9.84 

330 993231.2 99.32 194.66 97.31 97.32 0.97 1081.39 10.81 

331 1018280.8 101.83 201.15 100.57 100.57 1.01 1181.96 11.82 

332 1052333.8 105.23 207.06 103.52 103.53 1.04 1285.49 12.85 

333 1078998.3 107.90 213.13 106.56 106.56 1.07 1392.05 13.92 
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i) Design Requirement 

As per IS: 12182, Guidelines for Determination of Effects of sedimentation in planning and performance of 
Reservoirs, the revised reservoirs capacity after a period of 25 years needs to be estimated. Similarly at the 
design stage, it is essential to predict the extent of sediment deposition at or near the hydraulic structure in 
order to fix the outlet/sill levels after a time horizon of 25 & 70 years. The above aspects have been included 
in the sedimentation study. 

ii) Sediment Data  

As explained earlier, a median sediment load of 440m3/Km2/Year has been considered for assessing the 
effect of sedimentation on storage capacity of reservoirs considering a design/serviceable life of 70 years. 
However, it is suggested to carry out a few samples of siltation rates of the river/nallah at dam sites during 
DPR stage for detailed planning of reservoirs. 

iii) Classification of Sedimentation Problem    

As per IS: 12182, Guidelines for Determination of Effects of Sedimentation in Planning &Performance of 
Reservoirs, if the ratio of annual silt load to the gross storage capacity of reservoirs is less than 0.1% per year, 
the problem of siltation may be considered insignificant and changes in the reservoir capacity can be 
neglected for studies of reservoir performance. 

a) Upper Reservoir 

The annual sediment load for upper reservoir considering a catchment area of 1.7 Km2 works out to be 624.8 
M3. The ratio of average annual sediment volume to gross capacity works out to be 0.005. Detailed studies 
are required to be carried out during DPR stage for assessing the changes in reservoir capacity over its 
serviceable life of 70 years.  

b) Lower Reservoir 

The annual sediment load for lower reservoir considering a catchment area of 5.2 Km2 works out to be 2296.8 
M3. The ratio of average annual sediment volume to gross capacity works out to be 0.01 Detailed studies are 
required to be carried out during DPR stage for assessing the changes in reservoir capacity over its 
serviceable life of 70 years.  

c) Prediction of Sediment Distribution  

The sediment entering storage reservoirs get deposited progressively with the passage of time and thereby 
reduce the dead as well as live storage capacity of the reservoir. This causes the bed level near the dam to 
rise and the raised bed level is termed as new Zero elevation. For the sake of present study, new zero 
elevation of reservoirs has been considered as the elevation of reservoir corresponding to 20% of total 
sediment entering the reservoir for a serviceable life of 70 years. The resulting NZE considered for the present 
study is given below. The below value has been considered for the present study pending further review 
during DPR stage. 

➢ NZE100 years for upper reservoir – EL 671 M 

➢ NZE100 years for lower reservoir - EL 309 M 

 

e) Fixation of Storage and Reservoir Levels 

i) General 
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The storage planning for daily cycle of operation for proposed Alleri Pumped storage project envisages:- 

➢ Generation- 6.15 hours a day  

➢ Pumping- 7.03 hours every day 

ii) Lower Reservoir Storage Capacity  

The gross storage capacity available at EL 333 is estimated as 13.39 MCM. 

iii) Upper Reservoir Storage Capacity  

The gross storage capacity available at EL 721 is estimated as 12.49 MCM. 

iv) Fixation of Reservoir Level  

a) Minimum Draw Down Level (MDDL) 

MDDL for Lower reservoir is taken as EL 314 M and MDDL for Upper reservoir is taken as EL 684 M. 

a) Full Reservoir Level (FRL) 

The full reservoir level of reservoirs has been fixed considering the storage requirements necessary for the 
reliable operation of proposed Pump storage project. Accordingly, the FRL of upper and lower dam has been 
fixed at EL 721 M and EL 333 M respectively. While fixing the FRL environmental impact and submergence is 
taken into consideration.  

b) Maximum water Level (MWL) 

The maximum water level in the reservoirs has been estimated considering the design flood discharge and 
head over the un-gated/gated ogee spillway. The Free Board levels have been taken 4 m above the FRL levels 
of respective reservoirs.  

Lake Evaporation Losses.  

The Pan Evaporation value is taken as 123.85 mm/month for the Dusiayanarkulam station which is nearby of 
Arcot region. The above value is taken from the Palar report published under National Water mission.  

The source file can be accessed at https://nwm.gov.in/sites/default/files/Palar_Report_updated.pdf. 
The annual evaporation value from the above data is computed as 1.4 m. With the above evaporation rate, 
the annual losses have been calculated for both the reservoirs and are appended in the table below.  

Table 3-8: Annual evaporation loss for upper reservoir 

Upper Reservoir  

FRL 721   

MDDL 684   

Evaporation loss 1.4 m/year 

water spread area at MDDL, A1 0.096 Mm2 

water spread area at FRL, A2 0.573 Mm2 

Mean water spread Area 0.33 Mm2 

Evaporation loss @upper reservoir  0.39 Mm3/year 

Transmission loss  0.020 Mm3/year 

https://nwm.gov.in/sites/default/files/Palar_Report_updated.pdf
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Table 3-9: Annual evaporation loss for lower reservoir 

Lower Reservoir 

FRL 333   

MDDL 314   

Evaporation loss 1.4 m/year 

water spread area at MDDL, A1 0.183 Mm2 

water spread area at FRL, A2 1.078 Mm2 

Mean water spread Area 0.631 Mm2 

Evaporation loss @upper reservoir  0.71 Mm3/year 

Transmission loss  0.035 Mm3/year 

 

3.6.2 Power Potential & Installed Capacity 
a) Type of Scheme 

The Alleri Pumped Storage Project is envisaged as a Stand-alone off-stream closed loop type of scheme. The 
project is planned for daily regulated operation considering every-day generation and pumping utilizing the 
waters between two reservoirs to meet the peak demand. The broad parameters of the Upper and Lower 
Reservoirs are as follows: 

 

Reservoirs Parameters Unit Upper Reservoir Lower Reservoir 

Full Reservoir Level (FRL)  m 721 333 

Minimum Draw Down Level (MDDL) m 684 314 

Gross Storage MCM 12.49 13.92 

Live Storage MCM 12.08 13.39 

 

The storage capacity ensures that the plant can effectively balance power generation and pumping activities 
throughout each day, optimizing its overall performance and contribution to the electricity grid. 

b) Optimization of Installed Capacity 

The installed capacity of a pumped storage project is mainly dependent on: 

➢ The demand for peak power 

➢ Availability of pumping energy and  

➢ Reservoir storage and head available at the site 

The State of Tamil Nadu has already commissioned several renewable projects to about 18,599.17 MW as in 
Sep. 2023 under the Renewable Energy Export policy. This large-scale injection of renewable energy into the 
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grid necessitates the need and new proposals for storage of energy systems. The pumped storage projects 
are planned to utilize effectively the surplus energy during the day-time for meeting the energy requirement 
during peak time and also to balance the grid. More so, with the highly seasonal nature of solar and wind 
energy, storage system to supply firm dispatch able power to the Discoms become demanding. 

As the PSPs are very site specific, the optimization of the installed capacity is based on the reservoir storage 
and head available at the site. These plants are thus required to be operated on a daily cycle basis. For daily 
regulation, the requirement of live storage has to remain consistent for both upper and lower reservoirs, as 
water is recycled regularly.  

The installed capacity of Alleri project has been arrived at considering minimum 6 hours of possible 
generation in a day. The Alleri project has an upper and lower reservoir inter-connected by a water conductor 
system. Accordingly, the installed capacity has been fixed at 1800 MW, which shall have 6 units of 300 MW. 
The total generation time shall be 6.15 hours in a day, and the pumping time required to pump the water into 
the upper reservoirs into the lower reservoir would be 7.03 hours. The PSP will have a cycle efficiency of 
79.6%. 

3.7 Daily Regulation and Required Storage 
The daily regulations for both power Generation is met from the live storage volumes planned in its upper and 
lower reservoirs. The storage volumes are derived from the Elevation Area Capacity (EAC) curves generated 
from the topographical contour maps. The EAC curves for the upper and lower reservoirs are presented in 
the figures below. 

 

Figure 3-10: EAC Curve for upper reservoir 
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Figure 3-11: EAC curve for lower reservoir 

The Elevation Area Capacity Tables for the upper and lower reservoirs are presented in Table 7 & 8 
respectively of this Chapter. 

The bed level of the upper reservoir is EL 671m and at the lower reservoir is EL 306.0m. The FRL of the upper 
reservoir has been kept in order to achieve the maximum potential at the site, meeting the required storage 
capacity and lesser water spread in order to minimize the evaporation losses. The MDDL for the upper 
reservoir has been arrived at considering the silt storage (that is likely to be transported from the lower 
reservoir), requirement of submergence requirement at intake and the head variations. Considering a 
sediment rate of 440 cum/sq.km/year, the silt volume in 70 years period would be very small fraction of the 
reservoir volume and therefore will not influence the selection of MDDL. With this consideration, the FRL has 
been proposed at EL 721m and the MDDL of the upper reservoir is considered at EL 684m from 
considerations of requirement of pondage for the proposed installed capacity. 

A gross storage volume of 12.49 MCM (at FRL 721m) is considered at the upper reservoir and the MDDL kept 
at EL 684m, (i.e. 13 m above reservoir bed), gives a live storage volume of 12.08 MCM needed for power 
generation. The topography at this location requires a dam to be constructed of a length of 494m to create 
this reservoir volume. The height of the upper dam would be about 64m. 

Similarly, the lower reservoir, which is found in the lower valley of the Arasampattu RF hills, shall have a gross 
storage of about 13.92 MCM. Based on the EAC curve, for the proposed gross storage, will meet at a level of 
333m, which is considered as the FRL of the lower reservoir. With the same considerations explained above 
for the upper reservoir, the MDDL for the lower reservoir has been fixed at EL 314m. The live storage between 
FRL & MDDL is about 13.39 MCM. A 34m high dam is required to be constructed to create this reservoir 
volume. 

There will be progressive losses in the storage in upper reservoir due to factors such as evaporation, 
transmission etc. These losses on storage need to be recharged annually during monsoon or during period 
of water availability, in order to minimize the cost and viability of the project. 

a) Installed Capacity 

As described above, an installed capacity of 1800 MW is proposed for the Alleri project.  

b) Number of Units 
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For the selected installed capacity of 1800 MW and head available at project site, six (6) Pump-turbine-
generator (PTG) units are recommended with a capacity of 6 no’s of 300 MW. The detail of selection of 
number of units is covered in Chapter on Electro-Mechanical works. 

c) Operating Criteria of the PSP 

The Alleri PSP plant is not envisaged to operate round-the-clock operation and the proposed scheme is only 
aimed at meeting the peak demand and to provide Grid stabilization. 

The upper reservoir has a live storage of 12.08 MCM and the lower reservoir has 13.39 MCM accordingly. In 
the generation mode during daily regulation, the plant turbine can generate 1800 MW power in 6.15 
operational hours. During the pumping mode, the turbine is planned to operate in the reversible pump mode 
to pump back the water from the lower to the upper reservoir in 7.03 hours. The daily operation table of upper 
and lower reservoirs is shown in Table below. 
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Table 3-10: Daily Operation Table for Upper and Lower Reservoirs  
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As can be seen from the above analysis, it is observed that the reservoir volumes proposed are adequate for daily 
regulated generation and pumping operations. Further, it is expressed that the evaporation losses are not 
considered in the simulation model. However, provision for make-up water is considered separately during the 
annual replenishment of the lower reservoir. 

d) Cycle Efficiency of the Scheme 

The plant cycle efficiency is defined as the ratio of the annual energy generated to the annual energy required for 
pumping following parameters of the pump-turbine have been considered for power studies based on general 
experience prevailing in various PSP projects in India. 

➢ Combined Efficiency of Turbine = 91.11% 

➢ Combined Efficiency of Pump = 92.10% 

From the above Table 1, the cycle efficiency is calculated as 3840.09/4824.28 * 100 = 79.6%. 

e) Annual Generation and Availability of Pumping Energy 

The Alleri pumped storage project is capable of generating 3840.09 MU annually for the installed capacity in 95% 
of machine availability (as per CERC norms). When the energy demand is low, the plant will thus consume energy 
to pump back the waters from the lower to the upper reservoir. The annual pumping energy required is estimated 
to be 4824.28 MU in about 7.03 hours daily of off-peak time. This energy required for the pumping mode shall be 
taken from the southern grid. 

3.7.1 Design Features of Major Components 
The Alleri Pumped Storage Project will involve construction of GFRD Dam of Max height of 64m for creation of 
Alleri upper reservoir of 12.49 MCM gross Capacity. The lower reservoir shall have a GFRD dam of Max height of 
34m  with 13.92 MCM gross Capacity. The Alleri powerhouse is proposed in between two reservoirs i.e. Alleri 
Upper & Lower Reservoirs (both to be constructed newly) and one time water will be pumped from Palar River up 
the proposed lower reservoir. The total rated design discharge for the proposed scheme is 542.46 Cumec with 
the rated net head of 371.25m. 

The proposed layout of the project has been finalized after considering various alternatives from techno-
economic considerations. The proposed Alleri envisages construction of 

➢ Upper Reservoir and GFRD dam 

➢ Upper Intake 

➢ HRT/Pressure shaft (steel lined) 

➢ Underground Powerhouse and Transformer Cavern/GIS 

➢ Tailrace Tunnel 

➢ Lower Intake 

➢ Lower Reservoir & GFRD Dam 
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a) Design of Civil Structures 

b) Structures and Layout 

Alleri Pumped Storage envisages two reservoirs i.e., Upper and Lower at project site utilizing an available rated 
design net head of about 371.25 m. The water from upper reservoir will be utilized for generating power during 
peak hours and during off-peak periods; water from lower reservoir shall be pumped back to upper reservoir 
through reversible Francis turbine.  

The water from turbines is led to the tailrace tunnel of 5.6 m/7.9m diameter through draft tubes and finally into 
the lower reservoir through an outlet structure.  

During pumping mode, water is drawn from lower reservoir through a vertical intake at tailrace tunnel and led 
back into the upper reservoir through the same water conductor system as briefed above. 

The proposed Alleri PSP (6 x 300 MW) envisages following major civil structures: 

1. Upper Dam: Crest length 494 m, maximum height 64 m above the deepest riverbed level. The gross storage 
capacity of Upper reservoir is 12.49MCM. 

2.  Lower Dam: Crest length 1823 m, maximum height 34 m above the deepest riverbed level. The gross storage 
capacity of Lower reservoir is 13.93 MCM. 

3. Upper Intake/Outlet: The intake structure proposed is of diffuser type, comprising three intakes, each 
measuring 28.50m (W) x 12m (H) including piers. The intake center-line elevation is EL +668.90m, with a 
bottom elevation of EL +664.90m, and designed to accommodate a maximum discharge of 197.37 cumec in 
turbine mode. It features vertical trash racks inclined at 0°, with 4 racks sized at 6m (W) x 12m (H). 
Additionally, there are 1 service gates measuring 6.5m (W) x 8.0m (H) and 1 maintenance gates of the same 
size. 

4. Lower Intake/Outlet: The tailrace outlet structure is of diffuser type, consisting of three outlets, each 
measuring 28.50m (W) x 12m (H) including piers. The outlet centre-line elevation is EL +298.50m, with a 
bottom elevation of EL +294m. It features vertical trash racks inclined at 0°, with 4 racks sized at 6m (W) x 
12m (H). Additionally, there are 1 service gates and 1 maintenance gates at each outlet, each measuring 
7.0m (W) x 7.9m (H). 

5. Pressure Shaft: The proposed water conductor system includes a main pressure shaft with three circular 
tunnels, each 6.5 meters in diameter and 1413 meters long, carrying water at a velocity of 5.95 m/s. 
Additionally, there are six branch pressure shafts, with diameter of 4.6meters and a length of 104 meters, 
serving units of 300MW capacity. 

6. Powerhouse: Underground powerhouse of 199m (L) x 23.5m (W) x 52.85m (H) housing six vertical shaft 
reversible Francis turbines and generator unit of 6 no’s of 300 MW. Transformer Cavern of 227m (L) x 21m 
(W) x 29.5 (H). 

7. Surge Shaft: Each main TRT is provided with an 18.0 m diameter surge shaft located downstream of the 
powerhouse. The surge shaft is fully underground, and the maximum surge level has been adopted at 
elevation EL. 355. 

8. Tailrace Tunnel: The tail race tunnel system consists of three main tunnels, each with a diameter of 7.9 
meters and a length of 708 meters. Additionally, there are six branch tunnels, with diameter 5.6meters, and a 
length of 75 meters, tailored for units of 300MW capacity. 

9. Pothead Yard: 280 m x 70 m 
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10.  Approach road 

• Approach road: The approach to the upper reservoir location will be from the Attuyur village near the lower 
reservoir. There is no direct road to the upper reservoir. From the Attuyur village, cart-tracks exist to move 
uphill. Therefore, about 8 km of road would be required to be made to reach the upper reservoir location 
near the Nellimarathukollai village. 

The lower reservoir is located at the foothills of the Arasampattu RF near the Sivanathapuram village. 
Approach road is available to reach this village. From here, approach road less than 5 km would need to be 
made to reach the lower reservoir location at the foothills.  

➢ Strengthening of existing village roads - 5 km 

➢ Construction of new road – about 15 km 

Upper Dam/Reservoir 

Upper dam will be located near Nellimarathukollai village. The salient parameters of upper dam are as given 
below: 

➢ FRL - RL 721.00 m 

➢ MDDL - RL 684.00 m 

➢ Dam Top - RL 7253.0 m 

➢ Dam height - 64 m (above deepest RBL) 

➢ Dam length - 494 m 

➢ Reservoir submergence – 59.27 Ha 

➢ Gross storage - 12.49 MCM 

Upper Reservoir Intake 

The intake structure proposed is of diffuser type, comprising three intakes, each measuring 28.50m (W) x 12m 
(H) including piers. The intake centre-line elevation is EL +668.90m, with a bottom elevation of EL +664.90m, and 
designed to accommodate a maximum discharge of 197.37 cumec in turbine mode. It features vertical trash 
racks inclined at 0°, with 4 racks sized at 6m (W) x 12m (H). Additionally, there are 1 service gates measuring 6.5m 
(W) x 8.0m (H) and 1 maintenance gates of the same size. The hydraulic design of upper intake is given in 
Annexure 5.  

Pressure Shaft 

The pressure shaft will be of circular shape and a total length of about 1517 m. considering the high head of the 
scheme, long-term stability and O & M aspects, pressure shaft will be provided with steel liner to withstand the 
internal water pressure. Material of the steel liner is proposed as Carbon ASTM A537 CLASS II and ASTM A517 

Grade F grade or equivalent. Based on preliminary analysis, a finished diameter of 6.5 m is adopted, with a design 
flow maximum velocity of about 5.95 m/s. Longitudinal section along the pressure shaft indicating the ground 
profile and suggested pressure shaft grade is shown in drawing and cross section details are shown in drawing. 
Based on the preliminary geological inferences, majority of pressure shaft / steel lined penstock is likely to pass 
through good to fair rock mass and will be free from weak zones like shear zones, faults etc. Considering the type 
of rock mass, preliminary supports in the form of shotcrete and rock bolts are envisaged during construction. 
However, the entire pressure shaft design including supports will be further reviewed during DPR stage based on 
detailed geotechnical investigations and lab test results. 
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Powerhouse 

The powerhouse is proposed underground along with the transformer units. The powerhouse cavern size would 
be 199m (L) x 23.5m (W) x 52.85m (H) and a transformer cavern of size 227m (L) x 21m (W) x 29.5 (H) have been 
proposed downstream of the powerhouse. six units 300 MW  each vertical axis, reversible Francis pump turbine 
has been considered for this project. The plan and typical cross sections of powerhouse are indicated in Drawing. 

Tailrace Tunnel 

Water after power generation, is let back into the lower reservoir through a tailrace tunnel of finished diameter of 
7.9 m and 708 m long. The design flow velocity in the tunnel will be about 4.03 m/s. Additionally, there are six 
branch tunnels, with diameter of 5.6 meters, and a length of 75 meters. The tunnel will be circular shaped 
concrete lined. Longitudinal section indicating the ground profile and suggested tunnel grade of the water 
conductor system showing the tailrace is shown in drawing and cross section details are shown in drawing 
separate access tunnel is proposed from service bay level to facilitate operation of bonnet gates during O&M 
stage. Based on the preliminary geological inferences, it is most likely that the majority of the tunnel alignment 
will pass through good to fair rock mass, the tunnel will be free from weak zones like shear zones, faults etc. 
Considering the type of rock mass, preliminary supports in the form of shotcrete and rock bolts are envisaged 
during construction. However, the entire tunnel design including supports will be further reviewed during DPR 
stage based on detailed investigations and lab test results. 

Surge Shaft 

Each main TRT is provided with an 18.0 m diameter surge shaft located downstream of the powerhouse. The 
surge shaft is fully underground, and the maximum surge level has been adopted at elevation EL. 355. 

Lower Intake 

The tailrace outlet structure is of diffuser type, consisting of three outlets, each measuring 28.50m (W) x 12.0m 
(H) including intermediate piers. The outlet centre-line elevation is EL +298.50m, with a bottom elevation of EL 
+294.0m. It features vertical trash racks inclined at 0°, with 4 trash racks sized at 6m (W) x 12.0m (H). Additionally, 
there are 2 intake gates (1 nos of service gate and 1 nos of maintenance gate of same size) measuring 7.0m (W) x 
7.9m (H). The hydraulic design of lower intake is given in Annexure 6 and details of lower intake are shown in 
drawings. 

Lower Dam/Reservoir 

Lower dam will be located near Sivanathapuram village. The Provision of Ungated spillway has been planned on 
the left bank side with the crest level of EL+333.00 m with designed spillway capacity adequate enough to pass 
the PMF. The salient parameters of Lower dam are as given below: 

➢  FRL                      - RL 333.00 m 

➢  MDDL    - RL 314.00 m 

➢  Dam Top    - RL 337.0 m 

➢ Dam height                     - 34 m (above RBL) 

➢ Dam length at dam top  - 1823 m 

➢ Reservoir submergence  – 107.90 Ha 

➢ Gross storage    – 13.92 MCM 

➢ Ungated Spillway                -   30.0(W) x 1.5 (H)  
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c) Hydro-Mechanical Equipment 

Gate components 

A gate consists basically of three elements: leaf, embedded parts and operating device. The leaf is movable element 

that serves as bulkhead to the water passage and consists of skin plate and girders. The shield plate directly 

responsible for the water thrust is called the skin plate. The seals, components responsible for the water tightness, 

consist generally of rubber seals screwed on the skin plate. On the gate leaf are also attached the support elements 

(wheels/bearing plates, guide rollers, lifting brackets and so on). 

The embedded parts are the components embedded onto the concrete, which serve to guide and house the leaf, 

to redistribute to the concrete the forces acting on the gate, acting also as protection to the concrete edges and 

support element for seal. The basic components of the embedded parts are sill beam, wheel or slide tracks, side 

guides, counter guides, lintel, seal seats and eventually, slot lining. The operating device is directly responsible for 

opening and closing of the gate. The main requirement of a gate operating device is to develop a large operating 

force with low power supply. 

Upper Reservoir Intake gate 

Three Numbers of Upper reservoir Intake gates of opening size 6.5 m (W) x 8.0 m (H) will be provided for the 

maintenance of Penstock. Each gate will be operated by means of rope drum hoist mounted on support. The gate 

hoist capacity will be of 150 t (tentative). The sill of the gates is located at EL 664.90 masl. The gates shall be 

designed for the head corresponding to FRL of EL 721.00 masl. To prevent leakage, the music note type side 

rubber seal shall be attached with the skin plate and flat wedge type rubber seal at the bottom. The double stem 

rubber seal shall be attached at the top of the skin plate to prevent the leakage. The structural design of the gate 

embedded parts including selection of material for various components of the gate shall be in accordance with 

provision of IS 4622:2003. The salient features of the Upper Intake service gate are given in Table 3-11. 

Table 3-11: Features of the Upper Intake Service Gate 

Parameter Unit Particulars 

Clear opening size m 6.5 (w) x 8 (h) 

Type of gate  Fixed wheel type 

Number of vent no 3 

Number of gate no 3 

Sill elevation m 664.90 m 

FRL m 721.00m 

Design head m 56.1m 

Type of hoist  Rope Drum Hoist 

Operating condition  Lowering: Flowing water condition 

Lifting: Balance head condition with crack opening. 

Upper reservoir Intake maintenance gate  
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One set of Fixed Wheel type stoplog is proposed to cater for the maintenance, inspection and report of three (3) 

Upper reservoir Intake gates. The stop log set for opening size of 6.5 m (W) x 8.0m (H) shall consist of three units 

of almost equal heights consist of three interchangeable unit and one top unit. 

The Stoplog units will have upstream skin plate and upstream sealing. Stoplog units will be designed for head 

corresponding to FRL of EL 721.0 m. The stoplog units are designed lowering in flowing water and lifting under 

balanced head condition achieved by crack opening.  Stoplog will be operated with the help of a Gantry Crane of 

adequate capacity (tentative capacity – 30t) through an automatic lifting beam as per IS: 13591 which shall 

engage and disengage automatically with the gates in required position. When not in use, the stoplog units will 

be latched at the top of the gate slots and will be available for maintenance. 

The salient features of the Upper Intake Stoplog gate are given in Table below. 

Table 3-12: Features of the Upper Intake Maintenance Gate 

Parameter Unit Particulars 

Clear opening size m 6.5 (w) x 8.0(h) 

Type of gate  Stoplog Fixed Wheel 

Number of vent no 3 

Number of gate set 1 (Divided in three equal height element) 

Sill elevation m 664.90 m 

FRL m 721.00m 

Design head m 56.1m 

Type of hoist  Gantry Crane 

Operating condition  Balance head condition 

 

Lower reservoir Intake Service Gate   

Three Numbers of Lower Reservoir Intake gate of opening size 7.0 m (W) x 7.9 m (H) will be provided to control the 

discharge lower reservoir. Each gate will be operated by means of rope drum Hoist. The gate hoist capacity will be 

of 100t (tentative). The sill of the gates is located at EL 294 masl. The gates shall be designed for the head 

corresponding to FRL of EL 333.00 masl. The gate shall consist of downstream skin plate supported by horizontal 

girder and vertical stiffeners. To prevent leakage, the music note type side rubber seal shall be attached with the 

skin plate and flat wedge type rubber seal at the bottom. The double stem rubber seal shall be attached at the top 

of the skin plate to prevent the leakage. The structural design of the gate embedded parts including selection of 

material for various components of the gate shall be in accordance with provision of IS 4622:2003. 

The salient features of the Lower reservoir Intake Service Gate are given in Table below. 

 

Table 3-13: Features of the Lower Intake Service Gate 
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Parameter Unit Particulars 

Clear opening size m 7.0 (w) x 7.9 (h) 

Type of gate  Fixed Wheel  type gate 

Number of vent no 3 

Number of gate no 3 

Sill elevation m 294.00 m 

FRL m 333.00m 

Design head m 39.0m 

Type of hoist  Rope Drum Hoist 

Operating condition  Lowering: Flowing water condition 

Lifting: Balance head condition with crack opening. 

Lower reservoir Intake Maintenance gate  

One set of Fixed Wheel stoplog is proposed to cater for the maintenance, inspection and report of three (3) Upper 

reservoir Intake gates. The stop log set for opening size of 7.0 m (W) x 7.9m (H) shall consist of three units of almost 

equal heights consist of three interchangeable unit and one top unit. 

Stoplog units will have upstream skin plate and upstream sealing. Stoplog units will be designed for head 

corresponding to FRL of EL 333.00m. The stoplog units are designed lowering in flowing water and lifting under 

balanced head condition achieved by crack opening.  Stoplog will be operated with the help of a Gantry Crane of 

adequate capacity (tentative capacity – 50t) through an automatic lifting beam as per IS: 13591 which shall engage 

and disengage automatically with the gates in required position. When not in use, the stoplog units will be latched 

at the top of the gate slots and will be available for maintenance. 

The salient features of the Lower reservoir Intake Stoplog are given in Table below. 

Table 3-14: Features of the Lower Intake Stoplog Gate 

Parameter Unit Particulars 

Clear opening size m 7.0 (w) x 7.9 (h) 

Type of gate  Stoplog Fixed Wheel 

Number of vent no 3 

Number of gate set 1 (Divided in three equal height element) 

Sill elevation m 294.00 m 

FRL m 333.00m 

Design head m 39.0m 

Type of hoist  Gantry Crane 

Operating condition  Balance head condition 
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Intake Trash Racks (upper Reservoir) 

The trash racks are proposed to be provided in the inclined grooves on the upstream of the intake to prevent entry 

of extraneous material into the powerhouse. These will be of fabricated steel construction consisting of trash bars, 

having clear opening which is to be confirmed by the turbine supplier between them, which will be supported on 

horizontal girders. These horizontal girders, in turn, will be supported on end girders to bear against the vertical 

girders embedded in the concrete. Trash racks will be split into panels for easy handling. Each panel will have two 

lifting points.  

The salient features of the Upper Intake trash racks are given in Table below. 

Table 3-15: Features of the Upper Intake Trashracks 

Parameter Unit Particulars 

Trash Rack Panel Size m 6 (w) x 2.7 (h) 

Number of intakes no 3 

Total Number of panels no 60 

Sill elevation m 664.90 m 

FRL m 721.0 m 

Cleaning of Trash racks  Self-cleaning (bi-directional flow ) 

Intake Trash Racks (Lower Reservoir) 

The trash racks are proposed to be provided in the inclined grooves on the upstream of the intake to prevent entry 

of extraneous material into the powerhouse. These will be of fabricated steel construction consisting of trash bars, 

having clear opening which is to be confirmed by the turbine supplier between them, which will be supported on 

horizontal girders. These horizontal girders, in turn, will be supported on end girders to bear against the vertical 

girders embedded in the concrete. Trash racks will be split into panels for easy handling. Each panel will have two 

lifting points.  

The salient features of the trash racks are given in Table below. 

Table 3-16: Features of the Lower Intake Trashracks 

Parameter Unit Particulars 

Trash Rack Panel Size m 6 (w) x 2.7 (h) 

Number of intakes no 3 

Total Number of panels no 60 

Sill elevation m 294m 

FRL m 333 m 

Cleaning of Trash racks  Self-cleaning (bi-directional flow ) 

Draft Tube Gate 
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Proposed six number of individual draft tubes gate are proposed for each turbine. Each draft tube gate shall have 

opening of size 4.5m (W) x 4.5m (H). The gates shall be used for the maintenance of the turbine units or to restrict 

the water from Lower reservoir. The gate will travel in the gate groove which shall be provided in concrete piers to 

facilitate the repair and maintenance of the individual draft tubes and to isolate the unit for repair and maintenance. 

The gate will be operated with the help of Hydraulic Hoist of 70T (tentative) capacity.  

The sill of the gates is located at EL 256.24m. Gate shall be capable of self-closing, i.e. closed by gravity under its 

own weight.  

The salient features of the Draft Tube gate are given in Table below. 

Table 3-17: Features of the Draft tube Gate 

Parameter Unit Particulars 

Clear opening size m 4.5 (w) x 4.5(h) 

Type of gate  Fixed wheel Type  

Number of Gate no 6 

Sill elevation m 256.24 

FRL m 333 

Design head (max) m 76.76 

Type of hoist  Hydraulic Hoist 

Operating condition  Balanced head condition 

 

Pressure shaft 

Three nos. of 6500 mm diameter steel lined pressure shaft takes-off from Intake to carry 197.37m³/sec of maximum 

discharges to the machine.  

Economic diameter studies were carried out for assigning a suitable diameter for the single pressure shaft. The 

result shows that a 6500mm diameter conduit, steel lined.  

Depending upon the head to be resisted, thickness of the plates comes 60mm (tentative). Maximum thickness has 

been restricted to 60mm. Carbon steel conforming to ASTM A537 CLASS II and ASTM A517 Grade F has been 

provided. 

Length of each ferrule has been restricted to 3m for ease in handling. All field welded circumferential joint shall be 

radiographed at the contractor’s workshop whereas 10% of the field joints shall be radiographed. The entire field 

joint shall also be subjected to ultrasonic examination. The elevation of centre line the pressure shaft at Intake is at 

EL 668.15m and CL of turbine EL 261 m. At intake there is transition from 6.5m x 8m to circular of diameter of 6.5m. 

The length of transit is 10m. Pressure shaft diameter will be 6.5m and its length is 1413m.  
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The 6500mm penstock bifurcates into two branches, each of 4600mm diameter feeding two turbine units of 300MW. 

An internal sickle-type of reinforcement has been provided for even distribution of stresses in the three conduits at 

the bifurcation point. 

The penstock shall be designed FRL + dynamic head. In machine hall at penstock centre line the static head is 

460m and dynamic head is considered as 35% of static head. The penstock is also checked for external pressure 

and suitable size of stiffeners is provided at the out surface of penstock as the critical pressure is less than the 

external pressure. 

Main Technical Parameters 

i No. of generating Units 6 

ii 

iii 

No. of Penstock 

No. of Bifurcation 

3 

3 

iv Maximum Discharge in each penstock 197.37 m3/sec 

v Velocity in penstock 5.95 m/sec 

vi Size of Inlet of transition 6500mm x 8000mm 

vii Size of outlet of transition Circular of diameter of 6500mm 

viii Inner diameter of Penstock 6500 mm 

ix Diameter of branch pipe each 4600 mm 

x Length of penstock 1413 m Main Penstock & 4600m each of two 

branches after bifurcation + 12.5 m (transition) 

xi Thickness of penstock plate 18 mm to 60 mm 

xii FRL 721.00m 

xiii Centre line Penstock at Intake 668.15 m 

xiv Centre line Penstock at machine Hall 261 m 

xv Design head  460+ 35% pressure rise at turbine CL 

xvi Reference codes IS 11639  
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Material of Penstock 

i Penstock Plate Material Carbon steel conforming to ASTM A537 CLASS II 

and ASTM A517 Grade F 

d) Electrical & Mechanical Systems 

General 

The Alleri Pumped Storage Scheme envisages installation of reversible Pump Turbines and Generator–Motors 
along with associated auxiliaries having capacity matching with the outcome of the power potential studies. It is 
proposed to house these machine units along with auxiliaries in an underground complex comprising of Service 
Bay, Machine Hall, Transformer cavern, Gas Insulated Switchgear Hall, Control Block etc.  

The general arrangement of the powerhouse showing the powerhouse structure, Pothead yard and approach 
road etc. are shown in the powerhouse complex layout in Drawings Volume. 

The proposed capacity of the plant is 1800 MW. Hence, the configuration of the plant is proposed with installation 
of Reversible Francis Pump Turbines comprising six (6) units of 300 MW each, along with corresponding 
Generator-Motors, to be installed in an Underground Powerhouse in order to achieve flexibility of operations in a 
grid with variable renewable energy sources and varying load demand conditions.    

Sizing And Technical Specification Of Main Plant Equipment 

Pump-Turbine 

Operating Levels & Hydraulic Parameters: 

Full Reservoir Level of Upper Reservoir, FRL(U)  721.0 m 

Minimum Draw Down Level of Upper Reservoir, MDDL(U)  684.0 m 

Full Reservoir Level of Lower Reservoir, FRL(L)  333.0 m 

Minimum Draw Down Level of Lower Reservoir, MDDL(L)  314.0 m 

Maximum Gross Head, Hg max = FRL(U)-MDDL(L)   407.0 m 

Minimum Gross Head, Hg min = MDDL(U)-FRL(L)   351.0 m 
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Based on the gross head range of 351 m to 407 m as well as the unit capacity of 300 MW, the Single-stage 
Reversible Francis Type Pump Turbine has been selected as the most suitable option.  

Pump Turbine Sizing & Dimension 

       The following input has been used for the Pump Turbine sizing:  

   Turbines   

a Total No of units                            6 Units 

b Turbine capacity                            300MW 

c Turbine Rated Design Discharge 90.41 m/s 

d Rated Head in Turbine Mode 371.25 m 

e Pump Capacity 330 MW 

f Rated Head in Pump Mode 391.25 m 

g Synchronous speed 333.33 rpm 

Assumed Weighted Average Efficiency of Turbine, ηt 92.5 % 

Assumed Weighted Average Efficiency of Generator, ηg 98.5 % 

Assumed Weighted Average Efficiency of Pump, ηp 93.50 % 

Assumed Weighted Average Efficiency of Motor, ηm 98.50 % 

No. of Units 6 
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Acceleration due to gravity, g 9.81 m/s2 

 

Pump Turbine Rated Speed  

The reversible pump turbine speed is a function of specific speed, head and discharge. The upper and lower limits 
of specific speeds are determined from experience data of existing machines as well as empirical relations of 
head and specific speed as provided in standards/ guidelines such as IS: 12800-Part II, USBR Monograph EM 39 
and JICA’s Guidelines. For economic considerations, the trend is towards selection of turbines with higher 
specific speeds. 

The calculated speed is not synchronous speed, therefore nearest synchronous speed is selected to enable 
matching of the turbine speed with generator speed, which is a function of frequency and pole pairs.  

As per IS :12800, corresponding to Pump rated head of 391.25m, the trial specific speed is 30.35 metric. The trial 
synchronous speed (Ns’) thus works out to be = nst’ X Hn^0.75/Qp^0.5= 335.90 rpm. Thus, the nearest value of 
synchronous speeds adopted for 300MW unit is 333.33 rpm for a conventional design of the Synchronous Motor 
Generator with nearest even number of pair of poles.  

It is imperative to mention that with increased Speed, the cost of the Synchronous Motor Generator is reduced 
and at the same time, variable speed option is also available which has the following advantages in case of a 
pumped storage scheme: 

➢ Higher and flatter generating efficiency curve: The unit is operated at slower speed at part load to improve 
part load and peak efficiency. Over the typical normal operating range of the unit, this could be about 0.5% 
to 2.0% improvement in generating efficiency. This also depends on the energy recovery from the wound rotor 
excitation system; nevertheless, there is some degree of efficiency improvement.  

➢ Pump regulation: Variable-speed operation would permit regulation in the pumping mode. For example, a 
unit capable of being operated as a pump with a variable-speed of +/- 7% from normal speed could 
potentially regulate power at +/- 20%. This is the primary advantage of variable-speed; however, at the 
extremes of pond elevation, it may not be possible to fully utilize this entire range because of generator-motor 
or pump-turbine limitations.  

➢ Wider generating operating range: A typical generating mode operating range is from about 60% of full load 
to 100% of full load because of concerns for rough operation and cavitation. Operation at lower speed raises 
part load efficiency and should allow the unit to operate over a wider range.  

➢ Wider operating head range: The typical head range of a single-speed pump-turbine used for preliminary 
studies is a minimum operating head of no less than 80% of the maximum operating head. Operation at wider 
head ranges will result in high cavitation levels or excessive unit submergence. Variable-speed operation 
allows a wider operating head range without cavitation and/or a higher unit setting as compared to a single-
speed machine with a wide head range.  

➢ Easier start-up process: For larger single-speed pump-turbines, it can be problematic to obtain the large 
block of power necessary for pump starting. A variable-speed pump-turbine can be started at lower speed, 
reducing the power that is required to bring the pump on line. This advantage is normally only applicable for 
very large pumps where the input power can affect the grid performance.  

The main disadvantage associated with variable-speed technology is the higher equipment costs and the cost of 
additional civil work to accommodate the physically larger variable-speed units in the powerhouse. The best 
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information at present indicates that the incorporation of variable-speed units roughly doubles the cost of a 
typical generator-motor and excitation system. Powerhouse size and civil costs will also increase to handle 
additions to the powerhouse that will be required for the electronic equipment and additional transformers. 

Table 3-18: Comparison of primary characteristics 

 

 

 

Taking into account all the aspects as stated above and also the head variation is in the range of 15 % (<30, %) 
so the variable speed option is not envisaged. Henceforth, the speed of the Pump Turbine is adopted as 333.33 
rpm for 300 MW units under constant speed option. However, this aspect will be further validated in 
consultation with the manufacturers during DPR stage. 

Cavitation and Turbine Setting 

Cavitation is the formation of water vapour bubbles in areas of the water passage through the Pump Turbine 
where localized pressure levels fall to or below that of the vapour pressure of water. When these bubbles travel 
into higher pressure areas they collapse back into liquid. If this occurs adjacent to a pump turbine surface it 
thus results in pitting. 

To avoid cavitation, the absolute pressure within the pump turbine must be such that vapour pressures will not 
be encountered or created. This is done by keeping the unit elevation sufficiently low relative to Minimum Draw 
down Level of the Lower Reservoir to ensure proper absolute pressures. This difference between the Minimum 
Draw Down Level of the Lower Reservoir elevation and the runner blade centreline elevation is the ‘setting' of 
the unit which has been calculated based on IS 12800 part 2, at 53 m for 300 MW unit below MDDL of Lower 
reservoir. 
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Overall dimensions of power station 

The overall dimension of the Powerhouse is calculated as per IS 12800 Part 2. The approximate Length, Width 
and Height of the Power Station including the service bay and control room is calculated as 
199m (L) x 23.5m (W) x 52.85 m (H). 

Specific Design & Quality Requirement 

Design Stress Limits  

The pump-turbine shall be designed to withstand forces arising under the worst conditions of operation taking 
also into account superimposed seismic forces.  

Under the most severe conditions of loading expected in normal operation, stresses in the materials shall not 
exceed the values listed below: 

Direct or combined steady stresses: 

➢ For materials used in the construction of the equipment, the maximum stress due to maximum normal 
rated load operating conditions shall not exceed one-third of the minimum yield point or one-fifth of the 
minimum ultimate strength of the material, whichever is lower. The minimum factor of safety under the 
worst conditions shall not be less than 1.5 on yield point (YP) or 3 (three) on ultimate tensile strength (UTS). 

➢ Parts subject to water pressure shall be designed to the applicable provisions of the ASME Code and 
welding shall be as specified herein and in accordance with ASME Boiler and Pressure Vessel code Section 
8, Division 2. 

Operating Temperature Limits 
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The guide bearing metal temperature of the pump turbine shall not exceed 70°C. 

The guide bearing shall be designed for the following conditions: 

➢ That the normal working metal pad temperature shall not exceed 70°C for turbine operating at all loads up 
to permitted overloads. 

➢ Continuous operation at any speed from 90% to 110% of rated speed. 

➢ Capability of operating safely at maximum allowed load for a period of fifteen (15) minutes without cooling 
water supply. 

➢ Safely withstand turbine going to run away speed due to any fault for a period of fifteen (15) minutes with 
cooling water supply intact and subsequent closing down period without any damage to the guide bearing. 

➢ Withstand safely and without damage the natural retardation from maximum over speed without 
application of generator brakes. 

➢ Withstand operation at low speed (4-5% of rated speed) for a period of at least Thirty (30) minutes. 

The pump turbines shall be of the plate steel spiral type. 

Various components shall be strong and rigid to withstand forces acting upon them under any conditions of 
operation with safety and without undue deformations. The stay vanes, top cover, bottom ring, discharge ring, 
draft tube cone & liner, turbine pit-liner etc. shall be amply robust and substantially ribbed. The maximum 
static pressure acting on the turbine (inlet, scroll casing, guide vanes etc.) will be 1.5 times the maximum static 
head. The spiral casing and other parts subjected to penstock pressure shall be designed for the maximum 
pressure, to which it will be subjected under most severe conditions of operation. The forces acting under 
maximum tail water condition load rejection shall be particularly taken care of in designing top cover.  

The head cover shall provide rigid support to the guide bearing housing, shaft seal housing, guide vane upper 
stems and guide operating ring. The stay ring shall be designed to withstand safely the loads and forces acting 
upon it. The upper un-embedded portion of the draft tube cone and liner shall be especially strengthened with 
ribs and other means to avoid undesirably vibrations and limit the same within permissible limits. The guide 
operating ring and its supporting structures shall be of adequate strength and stiffness to prevent deflection of 
the ring, guide bearing or the main shaft in the event of the guide operating ring getting subjected to the thrust 
of only one servomotor with the other servomotor blocked or without oil pressure. 

The gate operating mechanism (levers, links etc.) shall be of ample strength to withstand most severe operating 
conditions. The servomotors and oil piping between servomotors and the governor hydraulic actuator shall be 
designed and selected respectively to suit this working pressure. All parts that would be embedded in concrete 
shall be designed assuming no contribution in load sharing by the surrounding concrete. Adequate corrosion 
and erosion allowance in the wall thickness of embedded parts shall be allowed in the design. This allowance 
shall be deemed to be not contributing to the strength of the embedded parts. 

Governors 

The governor stability for the unit shall be established during DPR stage by computing the speed rise and 
pressure rise under full load rejection as well as acceptance cases considering the grid conditions.  

Main Inlet Valve 

Each turbine will be provided with a Spherical type of inlet valve installed in the power house upstream of the 
respective turbine with a nominal diameter matching with the Inlet Diameter of the Spiral casing. The discharge 
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opening of the valve would match the inlet diameter of the scroll case. The valve would be provided with 
maintenance seal on the upstream and service seal on the downstream. The opening and closing of the valve 
would normally be done under balanced water condition. The opening of the valve would be done through 
pressurized oil system. The closing of the valve, however, would be carried out with the help of counterweight.  

Motor- Generators 

Six (6) nos. of 333.33 MVA vertical synchronous motor generators are proposed to be installed in the 
powerhouse. The feasibility of installation of Doubly Fed Induction Motor Generator (DFIMG) shall also be 
studied as an option during the DPR stage. However, the present study is limited to Synchronous Type Motor- 
Generator. 

The voltage rating shall be in the range of 12kV - 20 kV and shall be optimized during preparation of detailed 
project report. Class F insulation will be provided for the armature winding and the field winding of the 
generator-motor. 

The generator/motor will be complete with excitation system, neutral grounding arrangement, phase and 
neutral side C.T.s, RTDs, bearings with bearing oil level and temperature monitoring / protection system, brake 
and jack assembly etc. 

3.8 Starting System of the Pump 
At the start of pumping operation, a generator motor is started as an Induction motor. After having been 
synchronized with the power system, pumping is started by synchronous motor operation of a generator motor. 
To reduce the energy on start-up, the draft water level is depressed by pressurized air to run the runner in the 
air, and the generator motor is started as a motor using any of the following methods:  

Table 3-19: Starting Methods of Pump System 

 

It is considered that based on the size of the Motor Generator units, Thyristor based Static Frequency Converter 
common for both the Units would be the most suitable option.  
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3.9 Excitation System 
The excitation system will be of the fully static type including digital type programmable automatic voltage 
regulator, Thyristor rectifiers and field suppression equipment. The Excitation System shall conform to IEEE 
421 & IEC 60034.The design shall be based on (N-1) principle; if one essential function fails, another shall 
automatically take over bumplessly and a watch dog function shall be activated. 

The ceiling voltage shall not be less than 2 p.u. of the rated excitation voltage. The response of the system shall 
be very quick and shall be such that when operating at rated MVA output, Terminal Voltage, Power Factor and 
Speed, the system shall be capable of changing from rated voltage to 90% of Ceiling Voltage within not less 
than 25 milli seconds for a sustained drop in Generator Terminal Voltage of 5%.  

The System shall be complete with all the essential features like protection, Monitoring and Limiters and Power 
System Stabilisers and comprise of Voltage Regulator Panel, Field Breaker Cubicle with Field Suppression, 
Thyristor Rectifiers and Excitation Transformers. 

3.10 Online Monitoring Systems 
In order to assess the service life of the generators, it is important to monitor the significant parameters of the 
generator which affect the life of motor-generators. For this purpose, it is recommended that the generators 
should be provided with 

➢ Vibration monitoring, 

➢ Shaft current monitoring, 

➢ Stator winding partial discharge monitoring, and 

➢ Rotor air gap monitoring  

The standard EBOP and MBOP shall be provided as per the following for the proposed Alleri pumped storage 
scheme: 

1) Isolated Phase Bus duct shall be provided for connecting generator/Motor, PRDS to the Generator Step-up 
transformer, UAT, LAVT, NGT etc., for trouble free reliable Operation. 

2) Phase reversal disconnecting device etc. with all accessories. 

3) Generator Step-up Transformers with On Load tap changer along with control and protective gear and 
breakers etc. Single phase transformers for 300 MW unit are envisaged at the PFR stage.  

4) 400KV Gas Insulated switchgear (GIS) unit is proposed for connecting grid through bus couplers. 

5) Auxiliary Power supply system consisting of unit auxiliary transformers, station auxiliary transformer, D.G Set 
for alternative emergency supply and station/unit auxiliary boards for station auxiliaries, unit auxiliaries, HT 
& LT switchgear. 

6) Control supply system consisting of AC supply, station battery, charger and its distribution system. 

7) Earthing and Lightning Protection System 

8) Control and monitoring system (SCADA) system with necessary panels and workstations for GIS and for 
power plant operation from Local and Remote 

9) Power, Control and Instrumentation Cables 
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10) Communication system to communicate within powerhouse and pothead yard internally and PSP to grid 
substation inclusive of PLCC/OPGW. 

11) Crane and hoisting arrangement in powerhouse and GIS for handling of equipment during erection and 
maintenance.  

12) Drainage and Dewatering system 

13) Fire Protection System for Powerhouse as per applicable requirements of NFPA/TAC norms. 

14) Compressed Air System to meet the requirements such as for brakes, cleaning, Blowdown system etc. 

15) Cooling water system for the generating equipment. 

16) Ventilation and air conditioning system for the Powerhouse and GIS Cavern. 

3.11 Power Evacuation System  
1(one) number of 400kV double circuit transmission line from the Pothead yard of the Project is proposed to 
connect to 400 kV Kalivanthapattu Substation of PGCIL. However, the Power evacuation arrangement shall be 
further studied during the Feasibility stage study. This double circuit transmission line will be used for both 
evacuation of generated power and input of power during pumping mode. The length of the transmission line 
is about 150 -160 km. 

3.12 Source and Requirement of Water & Power, 
water diagram and wastewater generation and 
utilization 

A one-time allocation / requirement of 14.34 MCM are required for the cyclic operation of generation cum 
pumping of the PSP.  Water for this pumped storage shall be drawn from the Palar River, which is the main 
source of water for this project. Water shall be drawn through an intake well -cum -pumping station of adequate 
capacity, constructed near the Palar River. The Pumping Stations shall be provided with adequate redundancy 
for reliability of operations and shall be complete with all accessories including driving motors, power supply 
&distribution system etc. Water shall be led into a pipeline from the intake well to the lower reservoir. Located 
at the foot hill of Arassampattu RF, near Sivanathapuram village. The piping system shall be provided with 
adequate water hammer mitigation measures. During the cyclic operation of generation cum pumping of the 
plant, there shall be water losses envisaged annually, due to evaporation and transmission this water loss shall 
be replenished from the river flows every year during monsoon. The Palar River is about 18km from the project 
site and has an annual yield of 2885 MCM and 90% dependable annual yield of 798 MCM. Therefore, the lower 
reservoir is expected to be filled in one season. There is no wastewater expected to be generated from this 
project. 

3.13 Quantity of wastes to be generated and its 
management 

Since the Alleri PSP envisages using the waters between it very own upper and lower reservoirs, there will be 
no generation of waste from this scheme. 
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3.14 Layout plan representations of feasibility 
drawing (for EIA) 

The general layout of the Alleri PSP project is shown in the Figure below. 

 

Figure 3-12: General layout of the Alleri PSP (1800 mw) 

 

3.15 Greenbelt details/development plan 
The Alleri PSP is located in the Arasampattu RF and the project is proposed to be developed in this forest land. 
All infrastructure facility areas, viz., B&M, crusher area, colony development, approach roads etc., are 
proposed in the vicinity of the project area. Hence greenbelt development for the forest lands acquired for the 
project shall be carried out as per the Environmental Management Plan, which shall be studied during the DPR 
stage and implemented during construction. 
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4. SITE ANALYSIS 

4.1 Connectivity 
The proposed location falls in the Vellore District of Tamil Nadu and its city administration. The project site is 
connected to the Vellore city by about 36km distance. The Vellore district is well accessible from Chennai & 
Bangalore via National Highway 48 & Rail. Both Chennai & Bangalore are well connected with rest of India via 
rail, road & air. 

4.2 Land use and Land Ownership Pattern 
The present land use pattern of the Vellore District is shown in the Error! Reference source not found. below: 

 

Source: Tamil Nadu Rural Transformation Project Report 2019  

Figure 4-1: land use pattern of Vellore district 

From the above figure, it can be seen that the Vellore District has mostly forest cover, pasture and grazing land. 
The second major land type would be the land under the miscellaneous tree crops and groves, followed by 
agricultural and cultivable wastelands. 

However, the Land Use pattern in the project area involves mostly reserve forest cover with built-up land areas. 
Much of the forest land area cover mixed vegetation, scrubs, and dense jungles, while the built -up area has 
trees, man-made & natural water bodies. It is estimated that almost 20% area is falling under forest cover, 45% 
of the area is lying under built-up zone and rest of the area is enclosed as water bodies, agriculture, wasteland 
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etc. The LULC analysis of lower and Upper catchment area envisage almost  85% area is lying under forest zone 
and 12% area is lying under Shrubs zone and rest % of area is lying under Bare ground zone. 

Table 4-1: Land Holding Pattern of the Farmers. 

Sno: Number of Holdings 381858 

I Area (Ha) 249698.29 

II Average Size of Holdings (Ha) 0.65 

A Important Food Crops Paddy, Jowar, Ragi, Bajra 

B Important Non-Food Crops Cotton, Sugar, Groundnut 

Caste wise Land Holding in (Ha) 

Table 4-2: Caste wise Land Holding in (Ha) 

S.C S.T Others Total (Ha) 

16206.76 13803.29 218963.8 248973.9 

In percentage SC community people holds is 6.5%, ST community people holds is 5.5% and Others community 
people hold 88% of land area from the total.  In Population SC community are 22%, ST Community 2% are 
schedule tribes, therefore 24% of SC /ST has only 13% of landholding, 76% of others have 88% of lands. 

Size of Holdings 
(Ha) 

Number   Area 

S.C S.T Others Total S.C S.T Others Total 

1 2 3 4 5 6 7 8 9 

Below 0.5 19555 3272 198197 221084 4428.93 820.59 44687.62 49951.37 

0.5 - 1.0 6891 3183 78033 88124 4820.99 2364.07 54905.91 62101.04 

1.0 - 2.0 3354 2754 45798 51951 4481.26 3790.83 62773.96 71110.48 

2.0 - 3.0 606 1015 11162 12820 1432.84 2419.78 26546.86 30486.89 

3.0 - 4.0 180 289 3627 4214 602.68 1349.23 12385.5 14398.84 

4.0 - 5.0 37 225 1536 1804 163.76 991.19 6803.9 7985.92 

5.0 - 7.5 21 188 1108 1321 121.9 1106.87 6560.6 7813.2 

7.5 - 10 15 63 282 362 134.29 556.44 2378.23 3087.31 

10.0 - 20.0 2 29 121 158 20.11 361.84 1514.94 1985.73 

Above 20.0 0 2 11 20 0 42.45 406.28 776.51 

Total 30661 10992 339747 381685 16192.65 13406 217050.6 246944.1 

4.3 Natural resources of the region 
The Vellore district has nearly 9 streams viz., Palar River, Malattar, Koundinya Nadi, Goddar, Pambar, Agaram 
Aru, Ponnai River, Kallar and Naga Nadi. Much of these are very seasonal and see flows only during the rainy 
season. Unfortunately, the yields in these streams are very minimum and often goes dry by the end of the wet 
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season. Therefore, water has a major demand in the district. Due to industrialization and urbanization, there is 
a great demand for water from the recent past. Groundwater is the only major source of water for agricultural 
and domestic purposes in the Vellore district. There are more than 3750 tube well locations in the district. 
Storage of groundwater is dependent on three factors viz Geology, Topography, and Climate. There are about 
15273 Tube Wells/Bore Wells and 88,463 Other Wells used for the water resource. 

As per the data from Natural Resource Management Achievement details for 2017-18 (policy note): Vellore has 
62 farm ponds, 527 cHak dams, 198 others (Percolation Ponds, New Village Ponds, Renovation of Village 
Ponds, Rejuvenation of Abandoned Wells etc), totally 787.  

Major potential of other natural resources like vermiculite used for insulator. Hornblende biotite granite gneiss 
in the area is also used for building blocks which can be used for construction purpose. Besides river sand & 
clay is also available from Palar- Swarnamukhi River. In addition to granites and river sand with minor 
occurrence of other minerals such as Fireclay, Graphite, Limestone, Quartz/Silica sand, Apatite, Barytes, 
Molybdenum, etc., excluding Atomic and Rare Earth Minerals.  

4.4 Topography 
Topography is the study of features of land surfaces. Topography in a narrow sense involves the recording of 
terrain and relief. This has been done through the slope Map analysis. The base data for the slope Map analysis 
has been obtained through USGS Earth Explorer powered By NASA Gov. Through the Slope Map analysis of the 
Palar Catchment, It is envisaged that almost 11% of area is falling under very steep slope category followed by 
26% of area under highly slope category and rest is under slightly sloping and flat area. Through the slope map 
analysis of the lower catchment, it is envisaged that almost 70% of area is lying under very steep zone, 10-15% 
area is lying under steep zone and rest is lying under highly sloping and flat zone.  
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Figure 4-2: Slope Map of Palar River Catchments 

 

Figure 4-3: Slope Map of lower Catchment 
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4.5 Regional Geomorphology and Geology  
Vellore district can be classified into two major physiographic divisions i) Hilly terrain in the eastern and 
southwestern parts ii) Plain regions in the eastern part. The western part of the district is occupied by the Javadi 
and Elagiri hills. In the Elagiri hills, a few peaks 1121 m, 942 m, 841 m rise above, are prominent. In Javadi hills, 
the peaks 1076 m, 975 m and 99 m are prominent. The eastern areas of Vellore are undulating rugged plains 
with isolated hillocks of 120 m and 140 m above msl. The area is drained by Palar, Cheyyar and smaller 
distributary streams. The drainage is subdendritic and most of the streams are ephemeral. The Palar Flood 
Plain becomes broader on entering into the Kancheepuram district whereas in the west, it is restricted to the 
river bed only.  Active flood plains are also seen along the Palar River. 

The central part of the district covered by pediment while western, southern and eastern part of the district are 
covered by moderately dissected denudational hills near Rangampettai and east of Kaniyambadi.  The area 
near Odugattur falls nearly moderately dissected hills.  

 

Figure 4-4: Geomorphology of the Project Area 

Crystalline rocks of Archaean to late Proterozoic age occupy over 80% of the area of the state, while the rest is 
covered by Phanerozoic sedimentary rocks mainly along the coastal belt and in a few inland River valleys. The 
hard rock terrain comprises predominantly of Charnockite and Khondalite groups and their migmatitic 
derivatives, supracrustal  sequences of Sathyamangalam and Kolar groups and Peninsular Gneissic Complex 
(Bhavani Group),intruded by ultramafic-mafic complexes, basic dykes, granites and syenites. The sedimentary 
rocks of the coastal belt include fluviatile, fluvio-marine and marine sequences, such as Gondwana 
Supergroup (Carboniferous to Permian and Upper Jurassic to Lower Cretaceous), marine sediments of 
Cauvery basin (Lower Cretaceous to Paleogene), Cuddalore /Panambarai Formation (Mio-Pliocene) and 
sediments of Quaternary and Recent age. 
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Dolerite dykes occur profusely in the area and trending N-S, NE-SW and E-W with minor variation of few meters 
to 70.0m at places. The pegmatite, aplite & quartz veins occur as a late phase of magmatism and intruded in 
Peninsular Gneissic Complex. 

The predominant trend of lineament is NE-SW, whereas in the central part, both NE-SW and NW-SE trending 
lineaments have been identified. Traces of major lineaments identified in the area have been present in the 
area as reflected on District Resource Map of GSI on 1:2,50000 scale (Plate-I). 

4.6 Geology & Seismicity 
Historical data on seismic activity occurred in and around Vellore district has been compiled by GSI from 
various sources, Viz., (Oldham, 1883-GSI, IMD, ISC, SUCAT & USGS). Seismographs have recorded three 
earthquake tremors in the recent past on 07.06.2008, 29.08.2011 and 26.09.2013 of 3.7M, 3.1M and 3.4M 
respectively indicate that the area is prone to seismic activity. However, the historical data compiled over 100 
years indicate the entire earthquake events occurred in the Vellore district and surrounding areas are less than 
5.0M, which enunciates that the region can receive only moderate magnitude earthquakes. Further, the focal 
depth of most of these earthquake events is in the range of 13.2 to 19 Km, which means that shallow focus 
earthquake generally occur in the area. Based on the preliminary survey of the recent event GSI has 
recommended for detailed geological and geophysical surveys to ascertain the active nature of fault/fractures 
and associated ground/seismic activities. Further, it has been suggested to carry out micro-seismic survey by 
temporary installation of 3-4 seismographs in the area, which can record magnitude and distribution of low 
magnitude earthquake array, if any zone-II as per Seismic Zonation Map of India (Fig.4:5). 
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Figure 4-5: Seismic Zonation Map of India Showing Project Area 

Both deterministic and probabilistic approaches for evaluation of design ground motion for a project site 
require a comprehensive database on past earthquakes in the region of the project. It is proposed to consider 
the seismic design parameters of the existing Alleri pumped Storage Project. The analysis of seismicity of Alleri 
PSP is to be carried out to determine the detail seismic design parameter to be undertaken in the DPR stage. 
These studies are to be carried out following the guidelines of NCSDP. The project area lies in seismic Zone-II 
as per the Seismic Zonation Map of India (IS: 1893-2002, Part-1).  

Project Area 
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Figure 4-6: Seismo-Tectonic Map Showing Project Area 

The Seismo-tectonic map of the area (SEISAT-34) from Seismo-tectonic Atlas of India and its Environ, 2000, 
GSI is enclosed. 

4.7 Geomorphology and Geology of the Project 
Area 

The project area lies in the southwestern part of the Vellore district of Tamilnadu.  The major soil type in the 
project area comprises of gravelly clay soils on moderately sloping hills. The area is drained by Palar, Cheyyar 
and smaller distributary streams. The drainage is sub-dendritic and most of the streams are ephemeral. The 
Palar Flood Plain becomes broader on entering into the Kancheepuram district whereas in the west, it is 
restricted to the river bed only. Major part of the district falls in Palar river basin. Palar River is the major river 
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draining the district, flowing towards east for a distance of about 295 km. It runs parallel to the hill ranges of 
the Eastern Ghats for a major part of its course. It has a vast flood plain in the lower reaches, but is dry for major 
part of the year. Ponnaiyar, Cheyyar, Pambar and Malattar are some of the major tributaries of Palar draining 
the district. Almost all the streams are ephemeral in nature and are mostly structurally controlled. The 
geomorphic units identified in the district are broadly classified as Structural Origin, Denudational Origin, 
Fluvial Origin, Coastal Origin and Antropogenic origin including the water bodies.    

In the project area mainly crystalline rocks of the Charnockite Group and the Migmatite Complex of Archaean 
age. Charnockite is the dominant rock in the project area and forms the main hiils masses and plains. South of 
Palar River, the area where the Charnockite Group of rocks is spread comprises charnockite, pyroxene 
granulite, magnetite quartzites and younger basic dykes intruding into them. The Migmatite Complex 
comprising biotite gneisses, magmatitic gneisses, sub-augen gneiss, quartzofeldspathic gneisses and 
gneissic granites with pink permeation is seen around Elagiri and Koratti hills.  The Peninsular Gneissic 
Complex consisting of fissile hornblende gneiss, granitoid gneiss and younger granites occur to the north of 
Palar River. Younger dykes are profusely noted in these gneisses. The Proterozoic Alkaline group of rocks 
occurs in the Koratti and Elagiri hills as observed from District Resource Map. 

4.8 Upper Reservoir 
The proposed upper reservoir located in a ‘U’ shaped valley with FRL 721.0m & MDDL at 684.0m having a live 
storage of 12.08MCM. A GFRD dam of about 64.0m high has been proposed for the upper dam. Thin overburden 
comprises of loamy soil is present in the area. Moderately strong to strong Charnockite rock and its variants 
having high bearing capacity are the major rock types in this area. The general strike in the region is N037°E-
S037°W with dip amount of 70°-80° towards N311°.The majority of rockmass may belongs to Class-II/III 
category, however class-IV/V type rockmass may also be present at weak/shear zones if encountered. 
Necessary slope protection with reservoir rim stability studies has to be required for leakage/seepage along 
major discontinuity planes which will be carried out during DPR stage. Cutting of benching (3m) may also be 
required at places to avoid slope failure with stitching of wedges to prevent failure at vulnerable wedges. All 
these studies will be carried out during DPR stage investigations.  

4.9 Intake 
Three diffuser type intake each having size of  28.5m (W) x 12(H)  with sill elevation at 664.90m has been 
proposed. The intake will be connected to a 3 Nos of 6.5m dia. pressure shaft of length 1413m. The maximum 
design discharge capacity of the tunnel will be 197.37m3/sec. The detailed design of intake may be done at DPR 
stage. On the basis of the design and power generation the intake is placed at EI.668.90m. Mainly Charnockite 
rocks having strong to very strong will be encountered in the stretch under thin cover of loamy soil. The majority 
of rockmass may belong to Class-II/III category. At about 38.0m high excavation will be required for placing the 
intake. Cutting of benching (3m) may also be required at places to avoid slope failure with stitching of wedges 
to prevent failure at vulnerable wedges. All these studies will be carried out during DPR stage investigations. 
Necessary slope stability study will be carried out during DPR stage. 

4.10 Pressure Shaft 
Three 1413m long and 6.5 m dia Steel lined pressure shaft has been proposed to carry a max discharge of 
197.37 m3/sec which will bifurcate after a two vertical drop. There are six branch pressure shafts, with 
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diameters varying between 4.6 meters, and a length of 104 meters, serving units of 300MW capacities.  The 
maximum cover of pressure shaft will be 403m & minimum cover is 76.0m. The pressure shaft will be provided 
with steel lining to reduce the head loss due to friction. Actual support system will be decided after geological 
investigations and analysis at DPR stage.  

District Resource Map (1:2, 50,000 scales) study reveals that mainly less competent Mainly Charnockite rocks 
having strong to very strong will form the tunnelling media. Dolerite dykes may also be present at some places. 
The rock mass belong to Class-II/III category whereas Class-IV/V category rock mass may be present at 
weak/shear zones. The alignment of the proposed pressure shaft is about N72°E-S72°W.  The general strike in 
the region is N037°E-S037°W with dip amount of 70°-80° towards N311°. Therefore, the tunnel is making an 
angle of 35° with the foliation which is favourable. However, due to insufficient cover above the proposed 
pressure shaft alignment (at about 998.0m length) surface excavation will be required for placing an anchor 
block.  Installation of adequate and timely support system in form of shotcrete, and rock bolts as primary 
support with simultaneous monitoring rock mass behaviour by aid of geotechnical instrumentation. However, 
actual support system will be decided after geological investigations and analysis at DPR stage. The detail 
surface geological mapping along the proposed pressure shaft alignment is required to know the geology & 
sub-surface geology through drill holes. Stereographic analysis of the vulnerable wedges will be carried out 
during DPR stage for rock support. The detail study will be carried out in the DPR stage.   

4.11 Powerhouse & Transformer Cavern 
An underground powerhouse (UGPH) of 199m (L) x 23.5m (W) x 52.85m (H) and a transformer cavern hall of 
161m (L) x 18.5m (W) x 30m (H) have been proposed for this project. The power house will have six Francis type 
vertical shaft reversible units of 300 MW each. The cover above the powerhouse will be 358.0m. Mainly 
Chanockite rocks form the tunnelling media. The rock mass belong to Class-II/III category whereas Class-IV/V 
category rock mass may be present at weak/shear zones. 

The strike in the region is N35°E-S35°W with dip amount of 70°-80° towards N304°. The L-axis of powerhouse 
has been aligned along N15°E-S15°W. Therefore, the L-axis of powerhouse making an angle of 20° with the 
strike of the foliation which looks feasible. Further optimization of the orientation of the powerhouse will be 
done during DPR stage investigations through surface & sub-surface investigations. Detail study of stress 
distribution & deformation by numerical modelling will be required for suitable support measures inside the 
cavern which will be done in DPR stage. Ingress of water along major discontinuities cannot be ruled out. 
Detailed sub-surface geological investigations will be carried out at DPR stage for finalization of the orientation 
of powerhouse, realistic assessment of rock mass condition and to workout actual support system.  
Stereographic analysis of the vulnerable wedges will be carried out during DPR stage for rock support. An 
exploratory drift will also be required to know the rock mass condition inside the powerhouse. This will be done 
during DPR/ pre construction stage investigation. 

4.12 Tail race Tunnel 
Three nos. of 7.9m dia and 708m long concrete lined TRT has been proposed. The rock cover along TRT will vary 
from 36 m to 368m. TRT will be provided with suitable rock support system depending upon the geological 
strata.  Strong to very strong rock like chanockite form the tunneling media. The rockmass belong to Class-II/III 
category whereas Class-IV/V category rockmass may be present at weak/shear zones if encountered. Ingress 
of water along major discontinuities cannot be ruled out. The alignment of the proposed pressure shaft is about 
N72°E-S72°W.  The general strike in the region is N037°E-S037°W with dip amount of 70°-80° towards N311°. 
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Therefore, the tunnel is making an angle of 35° with the foliation which is favourable. The detail study of surface 
mapping and sub-surface explorations in this will be carried out during DPR stage. Stereographic analysis of 
the vulnerable wedges will be carried out during DPR stage for rock support. Suitable rock support system will 
be required depending upon the geological strata. Actual support system will be decided after geological 
investigations and analysis at DPR stage. 

4.13 Lower Reservoir 
The proposed lower reservoir located at the eastern side foothills of the Jawadu hills having broad ‘U’ shaped 
valley with FRL 333.0m & MDDL at 314.0m having a live storage of 13.396MCM. A GFRD dam of about 34.0m 
high has been proposed for the lower dam. Thick (10-15m) overburden comprises of loamy soil is present in 
the area. Sproadic outcrops of Charnockite and its variants are present in the abutments. Moderately strong to 
strong Charnockite rock and its variants having high bearing capacity are the major rock types in this area. The 
majority of rockmass may belongs to Class-II/III category, however class-IV/V type rockmass may also be 
present at weak/shear zones. Necessary slope protection with reservoir rim stability studies has to be required 
for leakage/seepage along major discontinuity planes which will be carried out during DPR stage. Prima facie 
the reservoir is competent and tight. 

4.14 Construction Material 

4.14.1 Coarse aggregate  
Charnockite with strong to very strong rockmass is present in and around the project area. A number of mafic 
rocks of volcanic origin are present in and around the project. Excavated material from the underground will be 
used during construction. However, determination of engineering properties and quantity assessment will be 
undertaken during DPR stage to know their suitability for wearing and non-wearing surfaces as well as 
availability of sufficient quantities.  

4.14.2 Fine aggregate 
The sand deposit of Palar River may be utilized as fine aggregates. However, suitable quarry sites will be 
selected in DPR stage. The required tests will be done to know their suitability. In addition, the material from 
crushing of fresh rock (Chanockite) may also be used as fine aggregate, if found suitable.  

4.14.3 Conclusions and Recommendations 
The proposed Alleri Pumped Storage project envisages construction of two reservoirs in which one will be an 
upper reservoir and other is a lower reservoir. A 64.0m high GFRD dam for upper dam & a 34.0m high GFRD 
dam for lower dam has been proposed. The water from upper reservoir passing through an Intake-Pressure 
shaft to an underground powerhouse to generate 1800MW of power by utilizing gross maximum head of about 
407.0m and the water will discharge in lower reservoir. However, one time filling from nearby Palar River has 
been proposed for the project. Considering the presence rock outcrops both the upper & lower reservoir looks 
tight in nature. Detail study will be carried out during DPR stage. 

Mainly Chanockite rocks form the tunnelling media. The rock mass belong to Class-II/III category whereas 
Class-IV/V category rock mass may be present at weak/shear zones. 
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The strike in the region is N34°E-S34°W with dip amount of 70°-80° towards N304°. The strike in the region is 
N35°E-S35°W with dip amount of 70°-80° towards N304°. The L-axis of powerhouse has been aligned along 
N15°E-S15°W. Therefore, the L-axis of powerhouse making an angle of 20° with the strike of the foliation which 
looks feasible.  Further optimization will be done during DPR stage through surface & sub-surface 
investigations. 

Three nos. of 7.9m dia and m long concrete lined TRT has been proposed. The rock cover along TRT will vary 
from 41m to 317m.  Strong to very strong rock like chanockite and its variants form the tunnelling media. The 
rock mass belong to Class-II/III category whereas Class-IV/V category rock mass may be present at weak/shear 
zones if encountered. Ingress of water during excavation cannot be ruled out. The detail study of surface 
mapping and sub-surface explorations in this will be carried out during DPR stage. 

Detail study of optimization of layout including availability of required quantity of construction materials will 
be assessed during DPR stage investigations.  

4.15 Existing Land Use Pattern 
For the Rainfall series analysis, the base rainfall data series has been obtained through IMD data base at 0.250 
x 0.250 grid and finally Voronoi Polygon analysis has been done to obtain the rainfall series for the catchment. 
The base temperature data for the catchment belonging to a particular region has been downloaded from NASA 
data access viewer Website. The base file for the catchment analysis i.e. DEM (Digital elevation Model) file has 
been obtained through CartoSat DEM provided by BHUVAN,NRSC  which is powered by ISRO. Additionally, the 
Dem has also been downloaded from USGS Earth Explorer Website, Powered by NASA. The Land Use Land 
cover Map base file has been accessed from ESRI Land use Land Pattern Atlas and Later on Processed in Arc-
GIS. 
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Figure 4-7: LULC Map of Palar & Lower Catchment. 

4.16 Soil Classification 
The predominant soil order found in this river basin is Inceptisol, Alfisol, Entisol, Ultisol and Vertisol.Due to 
different stages of weathering of parent material, the above soil types are met with in combination. The chief 
order of soil seen here is Inceptisol. The major soil type in the project area is loamy soil in nature. The soil map 
of the Palar basin is given in figure below. 

 

Figure 4-8 Soil Map of Palar River Basin 
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4.17 Climatic Data from secondary sources 
For the Rainfall series analysis, the base rainfall data series has been obtained through IMD data base at 0.250 
x 0.250 grid and finally Voronoi Polygon analysis has been done to obtain the rainfall series for the catchment. 
The base temperature data for the catchment belonging to a particular region has been downloaded from NASA 
data access viewer Website. The base file for the catchment analysis i.e. DEM (Digital elevation Model) file has 
been obtained through CartoSat DEM provided by BHUVAN, NRSC which is powered by ISRO. Additionally, the 
Dem has also been downloaded from USGS Earth Explorer Website, Powered by NASA. The Land Use Land 
cover Map base file has been accessed from ESRI Land use Land Pattern Atlas and Later on Processed in Arc-
GIS. 

4.18 Existing Infrastructure 
Vellore district is part of Thondaimandalam (Thondai Nadu), and one of the 32 districts in the Tamil Nadu state 
of India. Vellore district, which lies in the northern part of the state Tamil Nadu of India. Vellore district is 
surrounded Tiruvallur district on its north, Dharmapuri and Tiruvannamalai districts on its southern part, and 
Kancheepuram district by its eastern part. The State of Andhra Pradesh falls toward its west – north-west side. 

4.18.1 Power Supply  
Generally, the power supply position in Vellore District is good. Electrification of the district is widely 
connected through various schemes provided by the central and state government; the average sunny day of 
the district is high so that there is a high scope of initiation of solar power utilization.  

4.18.2 Rural Electrification  
Overall, 100 per cent of the hamlets are covered under rural electrification. Through the various schemes are 
implemented by the state and central government. 

4.19 Social Infrastructure 
The Banking sector has played a significant role in the economy of the Vellore District. 

There are 369 branches of CBs, 8 branches of RRB, 38 branches of DCCB, 9 Primary Cooperative Agriculture & 
Rural Development Banks and 175 PACS operating in the district. Indian Bank (lead bank), State Bank of India 
and Canara Bank have opened branches exclusively for meeting the needs of SHG members. The CD Ratio is 
over 80%. 

NABARD supported the conduct of 45 Financial Literacy Programmes in the district. Notified crops are covered 
under PMFBY in the district. Non-loanee farmers are also covered through PACS. Under the new PMFBY, GoI is 
planning to cover 50% of the farmers to mitigate the risks faced by farmers. 

Another infrastructure which is booming under the social umbrella is the tourism sector. Historic Vellore Fort, 
Government Museum, Science Park, Vainu Bappu Observatory, Amirthi Zoological Park, Religious Places like 
Jalakandeswarar Temple, Srilakshmi Golden Temple, Big Mosque & St. John's Church and Yelagiri Hill station 
are the among top tourist attractions in and around Vellore.  
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Vellore Fort is a large 16th-century fort situated in heart of the Vellore city, in the state of Tamil Nadu, India built 
by Vijayanagara Kings. The Fort was at one point of time the headquarters of the Aravidu Dynasty of 
Vijayanagara Empire. The fort is known for its grand ramparts, wide moat and robust masonry.  

4.19.1 Government Museum  
Government museum is located inside the Vellore fort in Lakshmanswami town hall. It is a multipurpose 
museum having a great collection of different types of artefacts like archaeology, history, geology and botany 
also...  

4.19.2 Science Park  
Vellore Science Park (also known as Vellore District Science Centre) located in sathuvachari east part of the 
Vellore City. This science centre is among the four centres in Tamil Nadu developed by Tamil Nadu. 

Science and Technology centre. It has a number of galleries including on environment; leather and physical 
science. The objective of the science park is to enable children to learn science through play method.  

4.19.3 The Vainu Bappu Observatory  
Vainu Bappu Telescope of 2.3m diameter, the largest in Asia. The Vainu Bappu Observatory, or VBO for short, 
is an astronomical observatory owned and operated by Indian Institute of Astrophysics. It is located in the 
Javadi Hills Kavalur, near Vaniyambadi & Yelagiri and it's around 70 km from Vellore City.  

4.19.4 Amirthi Zoological Park  
Amirthi Forest & Zoological Park is situated under the javadu hills of tellai across Amirthi River which is 25 km 
from Vellore. The area of the park is 25Ha and one can find beautiful waterfalls.  

4.19.5 Yelagiri Hills  
Yelagiri is a hill station in Vellore, India, situated off the Vaniyambadi-Tirupattur road. [16] Located at an altitude 
of 1,410.6 metres above Mean Sea Level and spread across 30 km2, the Yelagiri village (also spelt Elagiri at 
times) is surrounded by orchards, rose-gardens, and green valleys.  
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The total excavation quantity is assessed at 4123179 cum. The works for these quantities shall be carried out 
through appropriate machinery viz., wagon drills, drill jumbos, excavators, loaders and dump trucks of 
adequate capacity, etc. These shall be further assessed in detail during DPR stage. 

 The excavation quantity shall be partially utilized in the construction works for the reservoirs and underground 
concrete works, depending upon the reusability of the material in construction after thorough testing of the 
excavated muck. This shall be established during the DPR stage through appropriate geotechnical 
investigations. The remaining muck material shall be disposed of to their identified muck disposal sites. 

Material for the concrete works shall comprise of cement and aggregates (both coarse and fine). The 
aggregates as stated above shall be partially derived from the excavated material from both surface and 
underground works. The remaining material for aggregates shall be obtained from identified quarry sites. 
Exploitation of the quarry material shall depend on the suitability of the material established through detailed 
geotechnical investigations and laboratory test to be carried out during the DPR stage. The aggregates shall be 
suitably crushed using stone crusher plants of adequate capacity. Secondary crushing units shall also be 
established in the crusher plant for deriving fine aggregates, in the event sand material is not available in the 
vicinity of the construction site. These aggregates shall be properly segregated and stacked in the stockpile 
yards and transported in dump trucks to the B&M plant area for preparation of concrete material. The concrete 
made shall be transported to the concerned construction site through concrete mixers of adequate size and 
placed accordingly.  

Reinforcements for concrete works have been considered as 2% of concrete Volume in underground works 
and 1.5% of concrete Volume in surface works. 

Penstock Steel liner material shall be considered as ASTM A537 CLASS II and ASTM A517 Grade F material. 
About 38451.95 MT material of steel liner is required as the diameters of the penstock are quite large with 6.5 
m for the main shaft liners and 4.6m diameter for the branch manifolds. The plate materials shall vary in 
thicknesses from 14mm thick to 60mm thick for the straight ferrule. Each ferrule shall be 2.5m in length. 
Appropriate plate bending machines of adequate capacity, welding machines, NDT test equipment etc., shall 
be made available for this job along with the skilled manpower. 

5.5 Assessment of Infrastructure Demand 
(Physical & Social) 

Pumped storage projects should be sited away from high seismic zones and flood-prone areas due to the 
potential risks posed towards the safety and stability of the associated infrastructure. Among these risks are 
ground shaking, Displacement, and liquefaction, which can lead to infrastructure failure and negative 
environmental impacts, endangering human settlements and causing damage to property. To ensure safety, 
selecting suitable sites for pumped storage projects requires thorough consideration of seismic and flood 
hazards, including geotechnical and seismic hazard assessments, flood hazard assessments, and 
consultation with local communities and stakeholders. 

The upper reservoir is located in the Arasampattu RF table-top area. Very few villages are in the vicinity of the 
upper reservoir. Hence many of the construction facility areas such as, B&M plant area, crusher area, penstock 
fabrication area etc.  are proposed to be located here (may please refer the Facility Area Map in the drawings). 
All approach / access roads to these site locations shall be made. Since the works areas are found on the 
hilltop, adequate water requirements shall be provided for the construction activities and colony set-ups. 
These will require to be stored in overhead water tanks / ground level tanks, as may be needed. 
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5.6 Amenities/Facilities 
Developmental (Pre-construction) works and main Construction activities require arrangements for basic 
amenities (viz., potable water, drinking water, toilets / bathrooms, reliable power source, connectivity etc.), to 
be provided in the project areas for the workforce, colony set-up both temporary and permanent. These are 
deliberated in Chapter VI of this PFR. However, these shall be further studied in detail during the DPR stage and 
addressed appropriately. 
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6. PROPOSED INFRASTRUCTURE 

6.1 Industrial Area  
Tamil Nadu Small Industries Development Corporation, an Undertaking of Govt. of Tamil Nadu, popularly 
known as “SIDCO” has been formed mainly to Develop the Industrial Estates in Tamil Nadu during the year 
1972. It was also meant to take care of Distribution of scares raw materials like paraffin wax, TNPL papers 
through Raw material Depot at Katpadi. In Vellore District SIDCO Indl.Estates located at Katpadi, Ranipet, 
Mukundarayapuram, Vannivedu and Arakkonam. After having established the following Industrial Estates, it 
also takes care of the maintenance of water supply and drainage etc. 

i. SIDCO Industrial Estate, Ranipet : 

Extent of the Estate  

No. of work sheds  

No. of Developed Plots  

Direct Employment Generated 

Vacancy position 

113.44 Acres  

162 Nos. 

71 Nos 

8000 Nos.(Apprx)  

NIL ii. SIDCO BHEL Ancillary Industrial Estate, Mukundarayapuram : 

Extent of the Estate  

No. of work sheds  

No. of Developed Plots  

Direct Employment Generated 

Vacancy position 

86.195 Acres  

30Nos. 

38 Nos 

4000 Nos. (Apprx)  

NIL iii. Government Industrial Estate, Katpadi : 

Extent of the Estate  

No. of work sheds  

No. of Developed Plots  

No. of Tiny Sheds 

No. of Labour Tenements  

Direct Employment Generated 

Vacancy Position 

19.480 Acres  

42 Nos. 

9 Nos. 

10 Nos. 

38 Nos. 

1000 Nos. (Apprx)  

NIL 

iv. Government Industrial Estate, Arakkonnam 

Extent of the Estate  

No. of Work Sheds  

No. of Developed Plots 

No. of Labour Tenements  

Direct Employment Generated 

Undeveloped Land  

Vacancy Position 

56.240 Acres  

13 Nos. 

11 Nos 

6 Nos. 

900 Nos. (Apprx) 

24 acres SHED:3 Nos. PLOT: 

8 Nos. 

v. SIDCO Industrial Estate, Vannivedu 

Extent of the Estate 16.44 Acres 
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The Vellore District is one of the most vital and vibrant Districts in terms of industrial development in the State. 
The Vellore District has a dominant presence in the Leather and leather-based industries. The district accounts 
for more than 37% of the country’s export leather and leather related products such as finished leather, shoe 
uppers, shoes, garments, gloves and so on.  

The Government of Tamil Nadu provides all possible investment subsidies and infrastructural support in the 
form of setting up industrial estates and common effluent treatment plant. Thus this District’s share of the 
leather market in the years to come is ensured. The District provides enough scope for the development and 
growth of industries engaged in Chemicals, Food processing, Sugar/Jaggery manufacturing, Synthetic Fibres, 
Fertilizers manufacturing, Textiles Garments, Steel castings and Auto bearing manufacturing. The existing units 
are facing two main problems viz., poor marketing and financial problems. Textile mills and rice mills, leather 
and leather based products belong more to the traditional category. 

Other industrial attractions of Vellore are numerous medium and large scale industries like, BHEL, EID Parry, 
Tirumalai Chemicals and Greaves, SAME-DEUTZ, TVS–Brakes India, Mitsubishi, Greaves Cotton, MRF, Kramski 
Stamping and Molding India Pvt Ltd., RSL Industries Ltd, Farida Shoes Ltd etc. 

For the Alleri PSP development, the project site office(s) shall be constructed in the vicinity of the Project Area. 
The project site office(s) shall house the office of Construction managers and their support staff. Suitable plan 
shall be prepared for this office considering the number of the personnel required for the efficient and effective 
support, monitoring, and control of the construction activities. Based on manpower requirement, 
accommodation and its area have been assessed for Owners and Contractors. Since the Project is of long 
duration, appropriate, though limited, family accommodation is also proposed for those who would like to 
keep their families at Project site. Field hostels/ Bachelor's accommodation is proposed for remaining 
executives, non-executives, and workers. Following provision is being kept for construction of offices and 
residential building at various sites:  

➢ Permanent office building  

➢ Temporary office building.  

➢ Temporary site offices 

➢ Permanent residential building  

➢ Temporary residential building  

6.2 Non-Industrial Areas 
The following service enterprises are having visible presence in Vellore region viz., Hotel, Hospitality 
enterprises, Hospital, restaurant, Fast food, Industrial consultancy, educational instructions, web site 
developing, two-four wheelers servicing and repairing, tutorial, BPO, private telephone, Marriage Bureaus, 
electric and electronic goods servicing and repairing, Travel Agency, Fitness Centre, Gas Agency, Construction 
consultancy, Marriage items hiring, industrial Testing Labs. Advertising Agencies. Marketing Consultancy. 
Typing Centres. Desk Top Publishing. internet Browsing/Setting up of Cyber Café Auto Repairs, Services, Glass 
engraving, Garages, Laundry & Dry, X-Ray clinic Cleaning.  

Animal dispensary, Servicing of Agri. Farm equipment e.g. Tractor, Pump, Rig, Boring Machines etc., Weigh 
Bridge. Blue Printing and enlargement of drawing/designs facilities. ISD/STD Booths. Operation of Cable TV 
Network, Beauty parlors and Crèches. 
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6.3 Green Belt 
Green Belt Development plays a crucial role in environmental conservation, sustainability and improving the 
quality of life in urban and industrial areas. The Green Belt Development specifics in Vellore District, Tamil 
Nadu, India: 

Purpose and Benefits: 

Noise Attenuation: A well-designed green belt acts as an effective barrier, attenuating noise levels generated 
by industrial plants. 

Air Purification: Trees within the green belt intercept particulate matter and gaseous pollutants, contributing 
to cleaner air. 

Aesthetics: Green belts enhance the visual appeal of the plant area, making it more pleasant for residents and 
visitors. 

Considerations for Effective Green Belt Design: 

➢ Green Belt Development: As per Central Pollution Control Board (CPCB) guidelines, approximately 33% of 
the development area should be developed as greenbelt both in the periphery and internal areas  

➢ Plant Species Selection: The choice of plant species should consider local bio-climatic conditions and their 
ability to withstand pollution. 

➢ Distance from Pollution Sources: The green belt’s location relative to pollution sources significantly impacts 
its effectiveness. 

➢ Pollutant Dispersion: Understanding how pollutants disperse under different atmospheric conditions is 
essential for optimal green belt development. 

The loss of forest and vegetal cover due to the construction of various project appurtenances shall be 
compensated as a part of compensatory afforestation. However, in addition to compensatory afforestation, it 
is proposed to develop greenbelt around the perimeter of various project appurtenances, selected stretches 
along the periphery of water spread area, roads, etc. The Indian Forest Conservation Act (1980) stipulates: if 
non-forest land is not available, compensatory forest plantations are to be established on degraded forest 
lands, which must be twice the forest area affected or lost, and if non-forest land is available, compensatory 
forest are to be raised over an area equivalent to the forest area affected or lost. As per the applicable forest 
laws in vogue, the cost of compensatory afforestation, the NPV for environment loss as well as cost of trees 
are also payable as per the applicable norms. These shall however, be assessed in detail through a 
comprehensive EIA study that shall be carried out during the DPR stage for the Alleri PSP Project. 

6.4 Social Infrastructure 
Social infrastructure includes the construction and maintenance of facilities that support social services. 
These can include healthcare (medical facilities and ancillary infrastructure), education (schools, universities, 
and student accommodation), and housing. 

Medical Facilities- During the construction phase migratory population will be present and spread along 
construction sites in labour colonies. One part of the impact is on local population due to migrant population 
and second part is medical needs of migrant population putting stress on existing limited medical resources in 
the area. Another dimension which needs to be kept in mind while planning medical services from the project 

https://environmentclearance.nic.in/writereaddata/Form-2/General8/01102019AZKB34KFGBPlan.pdf
https://environmentclearance.nic.in/writereaddata/Form-2/General8/01102019AZKB34KFGBPlan.pdf
https://cpcbenvis.nic.in/scanned%20reports/PROBES-75%20Guidelines%20For%20Developing%20Greenbelts.pdf
https://cpcbenvis.nic.in/scanned%20reports/PROBES-75%20Guidelines%20For%20Developing%20Greenbelts.pdf


 
 

Design Report 
ALLERI PUMPED STORAGE PROJECT (1800 MW), TAMIL NADU 
Prepared for Adani Hydro Energy Fourteen Ltd., 

Client Reference No. 7061809-001 
SMEC Internal Ref. 7061697 
22 April 2026 Page 96 

 

side is the risk of accidents during project construction and emergency medical services to respond to such 
incidents. Working at heights, underground operations, blasting using explosives, use of heavy machinery and 
equipment with moving parts, movement of large number of vehicles carrying men and material, etc. increase 
the risk of accidents at workplace. Despite training and use of safety gears, possibilities of accidents at 
workplace cannot be ruled out and require preparedness. It is recommended that the developer provide the 
following medical facility, directly or through contractor, to ensure safe and healthy operations during the 
entire construction phase. This also helps in minimizing the dependence of labour population on the existing 
medical facility. Fully equipped ambulances need to be procured to provide pre-hospital care to accident 
victims. The ambulances should always be stationed near major construction sites or the sites where risky 
operations are taking place. Typically, the ambulance should have equipment such as Fornoflex Chair/COT, 
Ventilator, Vacuum Splint Kit (Adult), Scoops Stretcher, Oxygen Cylinder with accessories, Resuscitation Bag 
(Adult), Suction Pump, Spine Board, siren/beacon, Emergency Light with public address system, Wireless 
equipment, additional battery, First Aid bag, BP instrument, stethoscope, etc. and with trained manpower. 
First-aid posts need to be established near proposed construction sites and colony areas to take care of basic 
medical needs of the workers at major construction sites. The first aid post will have essential medicines 
including dressing materials, stretcher, wheelchair, ORS packets, etc. The first aid post can be housed in the 
temporarily erected structure and should be managed by one Health Assistant and assisted by one 
dresser/first aid attendant. Visiting doctors can attend First Aid post regularly every day at a fixed time. 

6.5 Connectivity 
Roads in the Project area- The project sites (both upper and lower reservoirs) are accessible from road near 
Attiyur (sivanathapuram) village from where Project Road takes off and the distance to project sites or 
approximately 0.5 to 2 Km. The specification of access road shall be kept in the equivalent category. Internal 
roads required to reach various project components shall be of temporary nature and shall be constructed 
using available muck. Roads reaching the Dam site and to the Adit to PH shall be constructed as permanent 
roads. Permanent colony, office and other temporary facilities shall be planned along the access road 
discussed above. 

Telecommunications- Adequate provision required for telecommunications includes 

➢ Development of the existing telephone system to provide sufficient capacity for both voice and data 
transmission.  

➢ Provision of radio and microwave facilities.  

➢ Provision of VSAT connection at site for communication with head office. 

6.6 Drinking water management and water 
requirement 

Water for construction and for drinking will be drawn from the existing river source. Water tanks of adequate 
capacity will be constructed at each work location and water will be pumped from river to water tanks. Water 
tanks of adequate capacity shall be provided/constructed for batching plant, curing of concrete and various 
construction activities. Water for project colony and camps shall be drawn from existing river and shall be 
stored in overhead water tanks. Water shall be treated for portable use for supply to the colony and camps. 
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Water tank will also be provided at camps & colony considering the total manpower and average daily 
consumption. Suitable distribution network shall be developed in the camps and colony for supply of water.  

6.7 Wastewater Generation, Treatment and 
Management details along with Water Balance 
Diagram 

During construction phase the wastewater (sewage) coming from temporary arrangements like offices, labour 
camp sheds, canteens etc., and impact due to soil erosion during monsoon period may cause surface water 
pollution. Some of the control measures adopted for controlling water pollution are establishing septic tanks 
followed by soak pits to treat the domestic waste water generated from the offices, canteens, labour camp 
sheds etc. 

A. Sewage from Construction sites due to worker’s camps. 

The disposal of untreated sewage can lead to water pollution, resulting in increase in coliforms and other 
various pathogens, which can lead to incidence of water borne diseases. Therefore, appropriate measures 
must be taken to check such disposal into the natural water bodies. To avoid any deterioration in water quality 
due to disposal of untreated sewage from labour camps, appropriate sewage treatment facilities shall be 
constructed in the labour camps. 

B. Effluent from construction plants and workshops 

Discharge of untreated wastewater will adversely affect the water quality of receiving water body. Turbidity and 
oil & grease levels will increase substantially in small tributaries, especially, in lean season. To minimize the 
impact, such effluent needs to be treated in situ before discharge to any water body or for land application. 

C. Disposal of Muck  

The major impact on the water quality arises when the muck is disposed along the river bank. The project 
authorities have identified suitable muck disposal sites which are not located near the river banks. 

The provision of adequate water supplies for both the construction purposes and the use of personnel shall be 
done. To avoid any deterioration in water quality and subsequent changes in the aquatic biota, a proper sewage 
disposal system in and around various labour colonies and industrial belts shall be planned to check the 
discharge of untreated waste. The stages of primary and secondary treatment applicable for domestic and 
Industrial sewage is depicted through the diagrammatic representation below. 
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6.8 Waste Management 
The territorial area of the project complex/ colony shall be responsible for the implementation of the provision 
of Solid Wastes Management. Facilities for collection, conveyance and disposal of solid waste shall be 
developed. Any solid waste generated in the project complex/ project colony/ labour colony, shall be managed, 
and handled appropriately. Various aspects of solid waste management include:  

Reuse/Recycling - Project proponent/contractor will explore opportunity to recycle the waste generated at the 
project site, in this context project will identify authorized vendors for recycling or disposal of used batteries, 
used oil and used oil filters (as these are hazardous waste). Bio-degradable waste will be treated in Organic 
Waste Composter (OWC) and the manure generated will be distributed to local villagers. 

Storage/Segregation - In the labour colony, provisions shall be made to separately store the degradable and 
non-degradable solid waste. Two different coloured bins will be supplied to each labour family, who will 
segregate the waste generated in their household. Green and Biodegradable waste is to be deposited in one 
container and non-biodegradable waste in another container. In case of canteens and community kitchens 
also, two different coloured dust bins will be used for separately storing the biodegradable and non-
biodegradable waste generated. A sustained awareness programme will be conducted to educate workers 
about the segregation of degradable and biodegradable wastes. 

Collection and Transportation - The project authorities shall prohibit littering of solid wastes in the area under 
their control by resorting to following collection practices: 

i. Organizing house-to-house collection of solid waste on regular pre-informed timing by using mini trucks.  

ii. Collected waste from residential areas shall be transferred to community bin by suitable vehicle  

iii. Collection of wastes from office complexes and commercial areas  

iv. Construction / demolition wastes or debris shall be separately collected and disposed of. 

Solid waste collected shall be disposed-off at a common storage point. Trucks will be commissioned to collect 
the solid waste and dispose the same at sites designated for disposal of solid waste. 
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Disposal- The solid waste will be transported for disposal at the designated landfill sites. The landfill shall have 
impervious clay at the bottom most layers. The second layer shall be impervious liner (Geo membrane), third 
layer will be of sand, after that well compacted solid waste is to be put over the sand, then again, a layer of clay, 
finally a layer of soil. Vegetation shall be grown on the topmost layers. It will give a good aesthetic view of 
landfill. 

Since a lot of material comes in plastic wrapping, specific attention ought to be given to the plastic waste as 
this could have long term impacts on the environment and on the project itself. 

6.9 Power Requirement and Source during 
Construction & Operation Phase, D.G. set 
details 

Subject to the availability of reliable Grid Power Supply in the vicinity of the project area, a new 2-3 MVA, 11 kV 
Sub-station can be proposed to feed various Construction machineries to be deployed during the construction 
phase of the project and also to meet the illumination requirement during the night-time in the project 
temporary/permanent colonies.  Alternatively, a Diesel Power Station can be installed with aggregate capacity 
of not less than 2000 kVA to cater to the construction power requirement of the project with due consideration 
of prevailing environmental norms.  

A network of 11kV and 415 V Lines shall be developed to feed the power requirements at various work sites 
such as Upper Reservoir &Intake, Pressure Shaft, Powerhouse, Lower Reservoir & Intake etc.  

Considering the preferred EPC mode of contracting for the works, it is envisaged that the Contractor shall be 
solely responsible for arranging the Construction Power for various construction machineries based on their 
Construction planning and schedule. 
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7. REHABILITATION AND RESETTLEMENT (R 
& R) PLAN 

7.1 Introduction 
Resettlement and Rehabilitation Plan (R & R) is an important aspect to be considered for project 
implementation. The project component are envisaged to be located in forest land and is required to be 
acquired for development of upper, lower reservoir and ancillary infrastructure facilities. It is important to 
provide fair and just compensation to the affected families whose land may be acquired and to make adequate 
provisions for such affected persons for their rehabilitation and resettlement in accordance with the latest 
Resettlement Act including its amendments. 

The Land requirement for the Project may be categorized as Forest, Non-Forest (Govt) and Private Land. 

7.2 Land Requirement 
The total land requirement for proposed project is about 337.452 Ha; out of which about 228.352 Ha is forest 
land and remaining about 109.10 Ha is non-forest area. The forest land involved in the project shall be applied 
for diversion as per the guidelines issued under the Forest (Conservation) Act, 1980, Non-Forest (Government) 
land shall be applied from competent authority of the State Govt. as per the laid-out process, whereas the 
private land involved in the project will be purchased directly from respective land owners through private 
negotiations on land price and completed on a mutual agreement. The details are given in the Table below:- 

Alternative - 1 

S.no Components Total Area (Ha) Forest Land (Ha) Non-Forest Land 
(Ha) 

1. Upper Reservoir 57.86 57.86 0.0 

2. Lower Reservoir 109.15 109.15 0.0 

3. Water conductor System 
(tunnels/shafts/powerhouse) 

22.172 22.172 0.0 

4. Main Access tunnel 1.13 1.13 0.0 

5. Cable Access tunnel 0.86 0.86 0.0 

6. Adit 0.69 0.69 0.0 

7. Approach Roads     

a. From Attuyur village to MAT 6.91 6.91 0.0 

b. From MAT to Adit  3.10 3.10 0.0 

c. Adit to bifurcation near PH 7.48 7.48 0.0 

d. Bifurcation to PH 4.59 4.59 0.0 
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S.no Components Total Area (Ha) Forest Land (Ha) Non-Forest Land 
(Ha) 

e Bifurcation to Upper Reservoir 12.54 12.54 0.0 

f. Upper reservoir to magazine 1.82 1.82 0.0 

8. Infrastructure Facility Area    

a. Contractor facilities (stockyard, stores, 
temp. colony area)  

12.0 0.0 12.0 

b. Muck Disposal area 20.0 0.0 20.0 

c. Magazine 0.05 0.05 0.0 

d. Quarry Area 10.0 0.0 10.0 

e. Crusher Area 2.0 0.0 2.0 

f. B&M Plant Area 2.5 0.0 2.5 

g. Colonies 20.0 0.0 20.0 

h. Fabrication Yard 5.0 0.0 5.0 

i. Stockyard 3.0 0.0 3.0 

j. Workshops 0.1 0.0 0.1 

k. Office and allied Facilities 2.5 0.0 2.5 

9. Pumping Alignment (Intake & pipeline) 32.0  32.0 

 TOTAL  337.452 228.352 109.10 
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Figure 7-1: Facility area Map 

 

 

 

 

 

 

Alternative – 2 

S.no Components 
Total 
Area 
(Ha) 

Forest 
Land 
(Ha) 

Non-
Forest 
Land 
(Ha) 

1 Upper Reservoir 56.933 56.93 0 

2 Lower Reservoir 109.15 109.15 0 

3 Water conductor System (tunnels/shafts/powerhouse) 34.31 34.31 0 

4 Main Access tunnel 1.13 1.13 0 

5 Cable Access tunnel 0.86 0.86 0 

6 Adit 0.69 0.69 0 

7 Approach Roads  36.44 36.44 0 

8 Infrastructure Facility Area       

a. Contractor facilities (stockyard, stores, temp. colony area)  12 0 12 

b. Muck Disposal area 20 0 20 
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c. Magazine 0.05 0.05 0 

d. Quarry Area 10 0 10 

e. Crusher Area 2 0 2 

f. B&M Plant Area 2.5 0 2.5 

g. Colonies 20 0 20 

h. Fabrication Yard 5 0 5 

i. Stockyard 3 0 3 

j. Workshops 0.1 0 0.1 

k. Office and allied Facilities 2.5 0 2.5 

9. Pumping Alignment (Intake & pipeline) 32   32 

  TOTAL  348.663 239.56 109.1 
 

Alternative – 3 

S.no Components 
Total 
Area 
(Ha) 

Forest 
Land 
(Ha) 

Non-
Forest 
Land 
(Ha) 

1 Upper Reservoir 56.933 56.93 0 

2 Lower Reservoir 50.04 50.04 0 

3 Water conductor System (tunnels/shafts/powerhouse) 27.96 27.96 0 

4 Main Access tunnel 1.13 1.13 0 

5 Cable Access tunnel 0.86 0.86 0 

6 Adit 0.69 0.69 0 

7 Approach Roads  36.44 36.44 0 

8 Infrastructure Facility Area       

a. Contractor facilities (stockyard, stores, temp. colony area)  12 0 12 

b. Muck Disposal area 20 0 20 

c. Magazine 0.05 0.05 0 

d. Quarry Area 10 0 10 

e. Crusher Area 2 0 2 

f. B&M Plant Area 2.5 0 2.5 

g. Colonies 20 0 20 

h. Fabrication Yard 5 0 5 

i. Stockyard 3 0 3 

j. Workshops 0.1 0 0.1 

k. Office and allied Facilities 2.5 0 2.5 

9. Pumping Alignment (Intake & pipeline) 32   32 

  TOTAL  283.203 174.1 109.1 
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Alternative – 4 

S.no Components 
Total 
Area 
(Ha) 

Forest 
Land 
(Ha) 

Non-
Forest 
Land 
(Ha) 

1 Upper Reservoir 56.933 56.93 0 

2 Lower Reservoir 63.41 63.41 0 

3 Water conductor System (tunnels/shafts/powerhouse) 24.97 24.97 0 

4 Main Access tunnel 1.13 1.13 0 

5 Cable Access tunnel 0.86 0.86 0 

6 Adit 0.69 0.69 0 

7 Approach Roads  36.44 36.44 0 

8 Infrastructure Facility Area       

a. Contractor facilities (stockyard, stores, temp. colony area)  12 0 12 

b. Muck Disposal area 20 0 20 

c. Magazine 0.05 0.05 0 

d. Quarry Area 10 0 10 

e. Crusher Area 2 0 2 

f. B&M Plant Area 2.5 0 2.5 

g. Colonies 20 0 20 

h. Fabrication Yard 5 0 5 

i. Stockyard 3 0 3 

j. Workshops 0.1 0 0.1 

k. Office and allied Facilities 2.5 0 2.5 

9. Pumping Alignment (Intake & pipeline) 32   32 

  TOTAL  293.583 184.48 109.1 

7.3 Purchase of Private Land 
The private land required for the project, if any is proposed to be purchased through a voluntary sale with a 
willing buyer and seller process. The process is undertaken through direct negotiations between land owners 
and Project Proponent with no obligation on the seller. The land owners are informed in advance, and each 
landowner negotiated on the price of land as part of land take. 

The some of the steps in the land procurement process shall include the following: 

• Identification of land required for the project and due diligence of land through verification of Revenue Records. 

• Undertake consultation and negotiations with the land owners about the project and private land requirement. 

After negotiations on all aspects of purchase the voluntary sale of land is completed through a registered sale 
agreement. 
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7.4 R & R Plan - Policy to be adopted (Central/ 
State) 

During the EIA/EMP Studies, Socio-economic survey for the Project Affected Families (PAFs) shall be carried 
out. Based on the findings of the socio-economic studies and survey, an appropriate R&R compensation 
package as per the provisions of Right to Fair Compensation and Transparency in Land Acquisition, 
Rehabilitation and Resettlement, 2013 (RFCTLARR, 2013) and respective State R&R Policy in vogue would be 
required to be formulated. If the total private land purchased exceeds the specified limits notified by the 
relevant rules of concerned State Government policy, the provisions of under RFCTLARR, 2013 shall be 
applicable to the proposed Project. 



 
 

Design Report 
ALLERI PUMPED STORAGE PROJECT (1800 MW), TAMIL NADU 
Prepared for Adani Hydro Energy Fourteen Ltd., 

Client Reference No. 7061809-001 
SMEC Internal Ref. 7061697 
22 April 2026 Page 106 

 

8. PROJECT SCHEDULE  

8.1 General 
The Alleri PSP is located in a rugged topography of the Arasampattu hills of Vellore Distt, Tamil Nadu. However, 
the project area is facilitated with existing road infrastructure upto Upper Reservoir in the Arasampattu hills, 
which may require strengthening before the actual construction activities commence. The project envisages 
the construction of the following project components viz., 

➢ Upper reservoir and GFRD 

➢ Upper Diffuser Intake 

➢ Header Pressure tunnels and steel lined penstocks 

➢ Underground powerhouse 

➢ Underground Transformer Cavern 

➢ Tailrace side penstocks and tunnels 

➢ Lower Diffuser Intake 

➢ Lower Reservoir and GFRD 

➢ Intake-cum-pumphouse and steel pipeline 

8.2 Construction Period 
The proper selection of construction methodology, project scheduling followed by strict monitoring during 
construction are the major tools available in the hands of developers for ensuring completion of projects within 
scheduled time and cost. The project implementation schedule of the scheme is divided in to five stages as 
follows:  

➢ Preparation of DPR  

➢ Clearances and Permits  

➢ Pre-Construction Activities  

➢ Construction Activities  

➢ Testing and Commissioning 

The preparation of Detailed Project Report including Topographic Survey and Geotechnical Investigation, the 
Clearances and Permits includes Forest land clearance, Environmental clearances, DPR approval and other 
permits and licenses activities envisaged to be completed within 18 months of the development phase. Pre-
Construction activity involves construction infrastructure works like access road to project site and 
construction of building for accommodating men and materials which shall part of the development phase. 
Award of tender for design works, Preparation of tender for Civil, H&M and E&M works, floating of tenders, Bid 
Evaluation, award of work and Mobilization to Site; these activities are planned to be completed in the next 6 
months. The main Construction activities will be taken up once Pre-Construction activities are completed. The 
Construction work for Civil, H&M and E&M will be carried out either by EPC contract or based on item rate 
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contract. Quality control of civil, H&M and E&M works will be taken care through internal / external agencies. 
Based on the specific work of the project, equipment planning will be taken up and state of art equipment will 
be deployed at site during execution. It is proposed to get the Civil, Hydro-Mechanical and Electro Mechanical 
works done through reputed contractors who have been doing similar kinds of works. The Testing and 
Commissioning including water filling in the system will be taken up once the construction works are 
completed. The total construction of the project including testing and commissioning are proposed to be 
completed within 60 months including the 6 months pre-construction activities. 

The proposed schedule for the Alleri project is provided in Annexure-7. 
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9. PROJECT COST ESTIMATES 

9.1 Basis of project cost 
The cost of the project has been worked out based on preliminary designs and drawings as annexed to the 
present report. 

The Civil Cost Estimates of the project has been prepared as per "Guidelines for preparation of estimates for 
the river valley projects" issued by CWC and Indian Standard IS: 4877 "Guide for Preparation of Estimate for 
River Valley Projects". 

Rates of major items and GST of works have been prepared based on SOR of Tamil Nadu and local pre - vailing 
rates are adopted for the items not covered by the SSR wherever quantification has not been possible at the 
present stage of design, lump sum provisions have been made based on judgement/ experience of other 
projects. 

The estimates of the Hydro Power Scheme have been divided under the following account heads: 

  
GENERAL ABSTRACT OF PROJECT HARD COST 

Sl 
No. 

Head 
of A/c 

Particulars 

Cost of 
Civil 

works in 
Lakhs 

Cost of Hydro 
mechanical 

works in 
Lakhs 

Cost of 
Electrical 
works in 

Lakhs 

Total Cost 
in Lakhs 

    A. Direct Cost         

  I WORKS         

  A 
Preliminaries: 

2200.0 
    

2200.0 
Preliminary Survey 

  B 
Land: 

20000.0 
    

20000.0 
Lease of Government Land 

  C 
Works:          
Dam and Reservoir Works 

  1 
Upper Reservoir Excavation 
including 21165.1 

    
21165.1 

Embankment/Bund 

  2 
Lower Reservoir Excavation 
including 44424.5 

    
44424.5 

Embankment/Bund 

  J Power Plant Civil Works: 
        

    Upper Power Intake 13719.2 2209.5   15928.6 
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    Lower power intake 19206.8 1972.1 
  

21179.0 

    
Pressure Shafts and Steel 
Liner 

38631.9 81369.0 
  

120000.9 

    Adits 6200.0     6200.0 

    Main Access Tunnel (MAT) 1496.0 
    

1496.0 

    Cable Access Tunnel (CAT) 850.0 
    

850.0 

    
Power House including 
Transformer Cavern 

24683.1 1584.8 
  

26267.9 

    Downstream Surge Shaft 8653.8 
    

8653.8 

  K Buildings: 3500.0     3500.0 

  M 
Plantation: 

100.0 
    

100.0 
Site Plantations 

  O 
Miscellaneous: 

1800.0 
    

1800.0 Telephone, O & M of 
inspection vehicles etc., 

  P 
Maintenance: 

1000.0 
    

1000.0 Maintenance charges during 
construction 

  Q Special Tools and Plants 200.0 
    

200.0 

  R 
Communications: 

12000.0 
    

12000.0 
Service Roads 

  X Environment & Ecology 500.0 
    

500.0 

  Y Loss on stock: @ 0.25% of C, J 447.6 
    

447.6 

  S Power Plant Electrical Works 
    

414000 414000 

    Transmission Line     71200 71200 

    Total I-Works 220778.0 87135.4 485200.0 793113.3 

  II 
Establishment Charges, 6% of 
(I-B) Work 

12046.7 

    

12046.7 

  III 
Tools & Plants @ 0.5% of I-
Works less Land 1003.9 

    
1003.9 
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  IV Suspense NIL 
    

NIL 

  V 

Receipts & Recoveries: 

-30.0 

    

-30.0 Q – Special Tools & Plants @ 
15% of 

capital cost 

    Sub Total (A) 233798.5 87135.4 485200.0 233798.5 

    B. Indirect Charges       
  

    
Capitalization of Abatement 
of Land revenue (5% of cost of 
culturable Land) 

50 

    

50 

    
Audit and Accounts  @ 0.5% 
of I Works 

1103.9 

    

1301.71 

    Sub Total (B) in Lakh 1153.9     1153.9 

    Total Project Cost in Lakh 234952.4 87135.3 485200.0 807287.8 

    Total Project Cost in Crore   

    

8072.9 

    IDC        1028.5 

    Escalation   
    

992.6 

    Total Project Cost in Crore   
    

10094.0 
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9.2 Project cost of civil and HM 
The project cost estimate is done based on the preliminary design and drawings, “Guidelines for  Preparation 
of Project Estimates for River Valley Projects. 

The project cost is likely to undergo changes like additional cost to be incurred due to changes at the detailed 
design stage especially as a result of hydraulic model studies, variation in the geo-technical parameters which 
cannot be adjudged precisely at this stage. The cost to completion is also liable to change depending upon the 
final construction drawings, prevailing rates of materials, equipment & manpower during execution, terms of 
loan, phasing of expenditure. 

The detailed Hard Cost for Civil, Hydro mechanical and Electromechanical Works is given below. 

Table 9-1: Abstract of Project Cost 

  DIRECT CHARGES: 

I – Works: INR (307913.3 Lakhs) 

Under this heading, provision has been made for various components of the Project. 

A-Preliminary: INR (2200 Lakhs) 

This head covers the provision for the Surveys and investigations like topographical survey, 
geological/geotechnical investigations. Construction material availability, route survey, Construction of access 
roads/paths for investigations, model studies, Consultancy fees for development of project already executed 
or to be executed in the post DPR phase. This section also covers the consultation fee towards the preparation 
of bid documents, detailed design & engineering etc. The provision is about 2% of I- works. 

B-Land: INR (5000 Lakhs) 

The provision under this head covers Acquisition of Land; Rehabilitation & Resettlement including 
compensation for property, Interest charges, Solatium charges, demarcation & measurement charges, etc. 
have been made as per actuals. A provision of 5040 Lakhs has been made under this head. 

C– Works: INR (65589.6Lakhs) 

This head has provisions for various components of Head works, viz, River diversion works, Diversion tunnel, 
Coffer Dams, Upper and Lower Dam. 

J – Power Plant Civil Works: INR (266165.7692Lakhs) 

This head has provisions for various project components viz., Intake Structure, Headrace Tunnel, Tail  Race 
Tunnel, Pressure Shaft, Surge chamber, Powerhouse and Transformer Cavern, Civil works of switchyard. 

K – Buildings: INR (3500 Lakhs) 

Buildings, both residential and non-residential have been provided under this head. Under the permanent 
category only those structures have been included, which will be subsequently utilized for the running and 
maintenance of the project utilities. The costs are worked out on the plinth area basis for the type of 
construction involved as per prevailing rates in project area. 
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M – Plantation: INR (100 Lakhs) 

The provision under this head covers the plantation programme including Gardens etc. required for 
beautification as considered necessary downstream of Dam and appurtenances around Power House and 
other important structures. The provision is made on a lump sum basis. 

O– Miscellaneous: INR (1800 Lakhs) 

The provision under this head covers the capital cost & maintenance of Electrification, Water supply, Sewage 
disposal and drainage works, Recreation, Medical, Firefighting equipment’s, Inspection vehicles, School bus, 
Pay van, visit of dignitaries, welfare works etc. A provision of around 2% C-Works, J- Power plant civil works and 
K-Buildings is made under this head. 

P– Maintenance during Construction: INR (1000 Lakhs) 

The provision under this head covers the cost of maintenance of all works during the construction period. A 
provision of 1% of the total cost under the heads of C-Works, J-Power House Civil Works and R- Communication 
is considered. 

Q– Special Tools and Plant: INR (200 Lakhs) 

It is assumed that the work will be carried through Contracts and accordingly provision for general purpose 
equipment and inspection vehicle only has been made as per CEA/CWC guidelines. 

R– Communication: INR (12000 Lakhs) 

The cost is based on the construction cost of road and bridges in similar areas as of the Project. The road length 
/ location of bridges proposed in this head are tentative and may change during actual construction. Provision 
under this head covers the cost of construction of main approach roads to all project components, easing of 
bends/filling deeps/ strengthening of bridges and roads within project area, widening, strengthening of existing 
road. 

X– Environment and Ecology: INR (500 Lakhs) 

Provision under this head covers the cost of the Bio-diversity Conservation, Creation of Green Belt, and 
Restoration of Construction Area, Catchment Area Treatment and Compensatory Afforestation and the 
Rehabilitation & Resettlement plan. A lump sum provision has been kept. 

Y- Losses on stock: INR (447.6Lakhs) 

The provision is made at 0.25% of the total cost of C-Works, J-Power Plant Civil Works and K-Buildings only as 
per the CEA Guidelines. 

II– Establishment: INR (12046.7 Lakhs) 

Provision for establishment has been made by evaluating 6% of I works less land figures. 

III– Tools and Plants: INR (1003.9 Lakhs) 

This provision is distinct from that under Q-Special T&P and is meant to cover cost of survey instruments, camp 
equipment and other small tools and plants. A provision of 2 cr. has been kept as per CWC guideline. 

IV– Suspense: (NIL) 

No provision has been made under this head as all the outstanding suspense are expected to be cleared by 
adjustment to appropriate heads at completion of the project. 
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V– Receipts and Recoveries: INR (-30 Lakhs) 

Under this head, provision has been made for estimated recoveries by way of resale or transfer temporary 
buildings and special tools & plants. 

Indirect charges: INR (1153.9 lakhs) 

As per the guideline, a provision of 0.5% of the cost of I-Works has been made towards capitalized values of 
abatement of land revenue (@ 5% of cost of cultivable land and audit & accounts charges). 

Electrical works and generating plant including transmission line  

S-INR (485200 Lakhs) 

The cost of generating plant and equipment is based on sources from India. The prices of auxiliary equipment 
and services are based on prevailing market prices/costs at other ongoing or commissioned projects in India. 

Transmission line  

S-INR (71200.00 Lakhs) 

The cost of 1(one) number of 400kV double circuit transmission line from the proposed Pothead yard of the 
Project to 400 kV Kalivanthapattu Substation of PGCIL with an estimated transmission line length of 160 km 
including GST. 

9.3 Project cost 
The total project cost has been estimated at 11340.85 Lakhs (including IDC) for year 2023-24 price level as given 
below: 

Item Estimated Cost (in Crores) 

Civil & HM Works 3220.9 

Electro-Mechanical Works 4852 

Total Capital Cost 8072.9 

IDC 2021.13 

Total Cost 10094.03 

 

9.4 Economic viability of the project 
The economic viability of a project is determined by comparison with the alternative sources at the same place 
considering therein all elements such as cost of transmission/distribution etc., In isolated areas, it is often 
compared with diesel or other sources available for affording the same energy bene - fits. The economics of the 
project, where existing facilities are required to meet the demand could be computed considering system 
requirements and the ability of the scheme for meeting the demand. When a Pumped Storage Project is to be 
developed by an independent producer, he would have to consider returns to him considering all factors such 
as rate offered to him by third party sale or captive consumption or sale to state electricity boards, any 
subsidies, and concessions available for funding or otherwise. 
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The economic and financial evaluation of the Alleri Pumped Storage Project has been considered as per the 
standard guidelines issued by Central Electricity Authority and the norms laid down by the Central Electricity 
Regulatory Commission (CERC) for Hydro and pumped storage projects have been kept in view in this regard. 

Generation benefits from the project 

In a year, the planned power generation will be 3859.32 MU considering the rate of 6.18 hours per day for 365 
days operation @ 95% machine availability. 

Annual requirement of pumping energy 

The input energy required for pumping works out to 4828.83 MU for 365 days operation @ 95% machine   
availability. 

Means of finance 

The project is proposed to be financed through term loans from financial institutions and balance through 
equity participation or as in practice of Organisation. 

Equity: The developer will provide Equity to the extent of 30% of the project cost based on the estimates by 
adopting a debt equity ratio of 70:30 is borrowed. 

Debt: The term loan to the extent of 70% of the project cost (including IDC) based on the estimates will be 
obtained from the financial institutions. 

The analysis has been carried out, considering the rate of interest equal to 10.0% on term loan. As per CERC 
Terms & Conditions of Tariff Regulations, 2019 (in short, “CERC Tariff Regulations 2019”), re- payment of loan 
has been considered equal to the depreciation allowed under these regulations, until  the loan is fully paid off. 
Interest charges have been computed based on average of opening and closing amount of outstanding loan. 

9.5 Phasing of expenditure 
The project is scheduled to be completed in 60 months in all respects including preconstruction period of 6 
months. The phasing of the expenditure worked out on the basis of proposed construction programme is 
summarized in Table 9.2. 

Table 9.1: Abstract of phasing 

Yearly Phasing Cumulative Capital Expenditure 

(Crores) 

Pre-Construction  

        12 793.86 

24 2381.58 

36 4366.23 

48 6350.88 

60 7938.60 
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9.6 Interest during construction 
Interest charges during construction would depend on phasing of expenditure. IDC has been considered for 
scheduled completion period of 60 months including preconstruction period. The Interest during Construction 
period is expected to be Rs.1786.18 Crore. 

9.7 Depreciation provision 
As per CERC Tariff Regulations 2019, Depreciation is considered @5.28% p.a. for the initial period of 14 years 
and the remaining depreciation to cover 90% depreciable value shall be spread over balance useful life of 40 
years of the project. 

Land is not a depreciable asset; hence depreciation is to be provided on total cost of the project other than 
Land. 

9.8 Viable tariff 
Following assumptions are made to arrive at the viable tariff, as per CERC Tariff Regulations 2019. 

➢ Operation and maintenance (O & M) Expenses @ 3.5% of the project cost, escalated @ 4.77% per annum. 

➢ Interest on working capital has been arrived as follows: The total working capital is arrived at by considering 
sum of 15.00% on maintenance of spares, 1-month O&M cost, and 45 days Receivables. 

➢ Discount Factor for the purpose of calculating levelized tariff has been considered at 10% 

➢ Interest on loan is taken as 10% 

➢ Return on equity – 16.50% 

➢ Auxiliary consumption – 1.20% 

➢ Charges for pumping energy – Rs 3.0 per unit; Rs 2.0 per unit; and Free power 

 

Table 9-2: Levelised tariff 

Levelized Tariff for Energy Generated 

Excluding Input Energy Cost for Pump Mode Operation Rs. 5.24/- per unit 

With Rs 2/= per Unit  Input Energy Cost for Pump Mode Operation Rs. 7.82/- per unit 

With Rs 3/= per Unit  Input Energy Cost for Pump Mode Operation Rs. 9.10/- per unit 
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10. ANALYSIS OF PROPOSAL 

10.1 Financial and social benefits with emphasis 
on benefit to local people including tribal 
population, if any, in the area. 

The project area is located in Vellore Distt, Tamilnadu. The collection of data on the socio-economic status 
should be delineated within the approximate radius of the main project components such as upper reservoir, 
lower reservoir, water conducting systems, powerhouse, muck disposal area etc. 

The socio-economic should include: 

➢ Collection of baseline data on human settlements, health status of the community and existing 
infrastructure, educational facilities, source of livelihood, job opportunities and surrounding population. 

➢ Information on Agricultural practices, cultural and aesthetical sites. 

➢ Demographic profile, Ethnographic Profile, Economic structure and 

➢ Development profile. 

➢ Impact on socio-cultural and ethnographic aspects due to proposed project. 

➢ List of all the project affected persons with their names, education, land holdings, other properties, 
occupation, source of income, land etc.  

Socio-economic profile of the study area covering aspects like demography, occupational pattern, literacy 
rate, and other important socio-economic indicators of the villages shall be studied in detail during the DPR 
stage. 
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