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INFORMATION ABOUT BEST PRACTICE 
GREEN ENERGY GENERATION FROM SEWERAGE GAS  

 

CONTEXT  

TITLE  OF  BES T PRACTICE  

Green Energy Generation from Sewerage by setting up of Sewage Gas Based Power Plant at 

Singanpor, Karanj, Bhatar, Anjana STP. 

GEOGRAPHIC LOCATION  

Surat-Gujarat-India 

FO CUS  ARE A  

Utilization of Non Conventional Energy Sources 

 

SITUATION BEFORE IMPLANTATION OF BEST PRACTICE  

S.M.C. was consuming the electrical power for Operation and maintenance of the Sewage 

Treatment Plants from the Power supplier, which was imposed an additional financial burden on 

{a/ΩǎΦ !ǎ ǇƻǇǳƭŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ƛƴŎǊŜŀǎƛƴƎΣ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǎŜǿŀƎŜ ǇǳƳǇƛƴƎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ ƛǎ ŀƭǎƻ 

increased which transitively increase the power requirement for sewage pumping and treatment as 

well.   

DESCRIPTION OF THE BEST PRACTICE  
Mentioned in attached project report. 
 

FACTOR OF SUCCESS  
Mentioned in attached project report. 
 

BUDGETARY IMPLICATION AND SUSTAINABILITY  
Mentioned in attached project report. 
 

RELIABILITY  
Mentioned in attached project report. 
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1. EXECUTIVE SUMMARY  

Energy is a basic input for all economic activities. The per capita 

consumption of energy is one of the indicators of economy growth. Rapid 

industrialization have been largely responsible for excessive combustion of 

available fossil fuels and this has, in turn, led to massive pollution and 

depletion of natural sources of conventional fossil fuels. Add ed to this, the 

growing concern for environmental degradation due to green house gas 

emissions, ozone -depletion and other man made phenomenon have shifted 

the focus and given a new thrust towards thinking of non -conventional 

energy sources such as wind, so lar photo voltaic, small and mini hydro, 

biomass / baggage based co -generation and other domestic and industrial 

wastes with potential for energy resources.  

Today our countryõs prime concern to reduce their inflation rate due to 

tremendous increase in crud e oil prices and other available fuels. To 

counter these environmental problems, Governments, around the world are 

going for clean energy technologies, stringent waste disposal system and 

supporting the energy generation from waste and other non -convention al 

or renewable sources.  

Generation of electricity by utilizing gas generated from the sewage 

treatment plant is one the proven technology. Now it is absolutely 

necessary to adopt such established technology to step ahead towards 

independent in power requ irements. Surat Municipal Corporation come out 

from with well proved result from the different projects of Sewage gas based 

power plant established in Surat. It is proud to state that our long 

experience generates the possibilities to replicate this succes s in other 

parts of India.  

Besides Power generation, the sewage gas based power plant project claims 

for the CER under Clean Development Mechanism of UNFCCC. This is add 

on benefit to SMC.  
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2 INTRODUCTION 

2.1 Surat, located on the western part of India in the state of Gujarat, 

is one of the cleanest cities of India. With a strong presence in the 

global textiles and diamond polishing sector, Surat is also referred 

to as "THE SILK CITY" and "THE DIAMOND CITY". The city has a 

most vibrant present and an equally va ried heritage of the past. 

Despite a phenomenal decadal growth rate of over 60% in the last 

three decades, Surat has zero percent unemployment rate and 

jobs are easier to get here due to rapid development of various 

industries in and around Surat City.  

2.2 The Surat Municipal Corporation (SMC) which is charged with the 

responsibilities of urban governance in Surat, has been pro -active 

in ensuring that the provision of civic services keep pace with the 

rapid economic growth and concurrent increase in the cityõs 

population. SMC carries out a wide variety of function relating to 

water supply and sewerage, solid waste management, primary 

health and education, and provision of physical infrastructure 

such as roads and bridges, public buildings such as primary 

schools , urban health centres, community halls, gardens, etc. 

However, the primary function of any municipal body pertains to 

sanitation and public health, which entails providing for safe 

disposal of solid and liquid waste generated by the population.  

2.3 While Sur at is already well known for its achievement in 

management of municipal solid waste, this paper outlines the 

infrastructure created by SMC to deal with sewage generated from 

close to one million households. Moreover, in addition to treating 

the sewage, the  efforts made by SMC to manage this waste in an 

eco-friendly manner by using advanced technology to generate 

energy are detailed in the following sections.  
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3 SEWERAGE  SYSTEM  IN  SURAT 

3.1.  To keep city clean from liquid waste pollution, Surat Municipal 

Corpo ration had established sewerage scheme with three sewage lifting 

stations in 1954 and one treatment plant at Anjana in year 1958, even 

before  the constitution of Central Pollution Control Board (CPCB) and 

Gujarat Pollution Control Board (GPCB). This indic ates the attitude and 

keenness of Surat Municipal Corporation to keep the urban environment 

clean and pollution free. Surat Municipal Corporation had started their 

effort to give treatment to sewage water by building sewage treatment plant 

had a capacity 2 5 MLD with primary and secondary digester system at 

Anjana in 1958.  

3.2.  With the development of Surat city it was required to increase the 

sewage treatment plant capacity. Over the years, an elaborate network of 

sewers supported by sewage pumping station s has been set to transport 

the domestic sewage to the sewage treatment plants. The network of sewer 

lines and rising mains has increased from 757.39 km in 1996 to 1028.5 

km in 2008, while 26 sewage pumping stations and 6 sewage treatment 

plants (STPs) hav e been set up.  

    Table 3.1 Details of Sewage Treatment Plant  

Sr. 

No. 
Name of Sewage Treatment Plant  

Capacity 

in MLD  

Treatment 

Technology  

Year of 

Commissioning  

1 Anjana Sewage Treatment Plant  82.5  CASP 1956  

2 Bhesan Sewage Treatment Plant  100  CASP 1995  

3 Karanj Sewage Treatment Plant  100  CASP 1998  

4 Bhatar Sewage Treatment Plant  120  CASP 1998  

5 Singanpore Sewage Treatment 

Plant  

100  CASP 2003  

6 Bamroli Sewage Treatment Plant  100  UASBr  2001  

CASP : Conventional Activated Sludge Process,  UASBr : Up fl ow Anaerobic 
Sludge Blanket Reactor  



 SURAT MUNICIPAL CORPORATION  

Green Energy Generation from Sewerage Gas Page 7 

4 ENERGY CONSUMPTION OF SURAT MUNICIPAL CORPORATION  

 

4.1 With development of Surat, SMC has increased its infrastructure 

investments in water supply, drainage, sewerage sectors. Operation and 

maintenance of these projects  involves consumption of electricity which in 

turn has imposed an increased burden on SMCõs revenue expenditure. The 

expenditure on energy consumption of last few years is as described in the 

table & graphs as below.  

 

Chart: 4.1 Electricity bill of Surat Municipal Corporation (in Rs. crores ) 

SMC's Electricity Expenditure (1995-96 TO 2007-08)
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4.2  Looking to the increasing trend of electricity bill, the challenging step 

of Power generation from the sewage gas at Sewage Treatment Plant was 

initiated.  
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5 POTENTIAL OF POWER GENERATION OF SEWAGE TREATMENT 

PLANT  

5.1 In order to prevent pollution of the surface as well as underground 

water, Sewage is treated in the Sewage Treatment Plant (STP) before it is 

discharged into the environment. Treated sewage confirming to regulation 

of State & Central Pollution Con trol Board norms is then discharged into 

the creeks which in turn join into the Arabian Sea.  

 

5.2 SMC has 5 sewage treatment plants operating on activated Sludge 

Treatment Process and 1 sewage treatment plant on Up -Flow Anaerobic 

Sludge Blanket Reactor Pr ocess.  During the treatment process, sewage is 

passes to various stages of treatment, such as inlet chamber, screen 

chambers, primary clarifiers / UASB reactors, primary sludge pump house, 

aeration tank, secondary clarifier, return sludge pump house, slud ge 

thickener, sludge feed pump house, anaerobic digester, digested sludge 

pump house, sludge drying bed or mechanical sludge dewatering system, 

final treated sewage chlorination system, etc. Each unit has its own 

function in the process of treatment of sew age. Sewage treatment plants 

generate Sewage gas during the treatment of sewage sludge as part of the 

sewage treatment processes.  

 

5.3 Conventional Activated Sludge Treatment process of sewage treatment 

contains sludge digester for the treatment of sludge . The objective of the 

sludge digester is to reduce the volatile organic matters from the sludge by 

anaerobic digestion. The sludge digester is a closed circular RCC tank.  The 

sludge from the sludge thickener is pumped to the sludge digester for 

effective  digestion before it is dewatered in the sludge drying beds or 

mechanical sludge dewatering system.  The digester is provided with a 

screw pump type stirrer / gas mixing system / sludge circulating system 

for maintaining the uniformity of the sludge concen tration.  In the digester 

proper volatile Acid/Alkalinity ratio were maintained for proper digestion. 

The digested sludge is periodically withdrawn to the sludge drying beds or 

to mechanical sludge dewatering system for dewatering.  

 



 SURAT MUNICIPAL CORPORATION  

Green Energy Generation from Sewerage Gas Page 9 

5.4  Anaerobic fermenta tion or digestion is the most common process for 

converting organic materials to methane and other gases. In simple 

formula it can be presented as,  

 

Organic Matter + Combined Oxygen ----- >Anaerobic Microbes + New Cells + 

Energy for life processes + CH 4 + CO2 + Other gases  

 

The combined gas consist of CO 3
-2, SO4

-2, NO 3
-1, and PO 4

-3 

 

5.5  Sewage gas usually contains about 60 to 70 percent methane, 30 to 

40 percent carbon dioxide, and other gases, including ammonia, hydrogen 

sulfide and other noxious gases. I t also is saturated with water vapor. 

Precautions are required to be taken while processing and handling the 

gas. It is highly explosive and difficult to detect. Sewage gas, which is 

methane and other gases, is also known as swamp gas, sewer gas and fuel 

gas.  The calorific value of sewage gas is 4700 kCal/SM 3 to 5500 kCal/SM 3.   

 

Major gaseous components of Sewage gas are as described below.  

Particulars  %  v/v in Sewage Gas  

Methane (CH4)  60 % - 70 %  

Carbon Dioxide (CO2)  30 % ð 40 %  

Hydrogen Sulfide (H2S )  Less then 1 %  

Water Vapor  3 % ð 4 % 

Other gases  traces  
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5.6     

GENERAL CALCULATION FOR SEWAGE  GAS GENERATION  AT SEWAGE 
TREATMENT PLANT  

Present Sewage Characteristic at STP      

  Inlet Parameters  Outlet Parameters    

 BOD  357  ppm  20  ppm     

 SS 365  ppm  30  ppm     

 COD 758  ppm  100  ppm     

 FLOW 70  mld        

Removal of BOD & SS in Primary and Secondary treatment  
( Derived from practical experience)  

  in Primary Settling 
Tank  

in secondary 
treatment  

  

 BOD  30%  65%     

 SS 60%  35%     

 Prima ry Sludge Generation Calculation :      

 SS Removed  in PST will be   15330  kg/day   

 BOD Removed in PST will be   7497  kg/day   

VSS in the PST sludge (Derived from 
practical experience)   

75%     

 Primary Sludge VSS   11498  kg/day   

 Secondary Sludge Gener ation  Calculation :     

 BOD to be removed in Secondary 
Treatment  

16244  kg/day   

 BOD goes out with treated effluent  1400  kg/day   

 BOD removed in SST will be   14844  kg/day   

Sec. Sludge Gen.% of BOD removed  
( Derived from practical experience)  

62.5%     

 VSS in secondary sludge    80%    

 Secondary Sludge generation   9277  kg/day   

 Secondary Sludge VSS   7422  kg/day   

 Total VSS of Pri. & Sec. Treatment  18919  kg/day   

Efficiency of Digester ( Derived from 
practical experience)  

55%    

 Total VSS conve rted in to gas   10406  kg/day   

 Gas generation : per kg of VSS 
destruction  

0.75  to  1.2  m3  

 Total CH4 Generation from Digester  7804  to  12487  m3/day  

     325  to  520  m3/hr  

 CH4 concentration  in Sewage  gas   60.00%     

 Sewage  gas generation will be   542  to  867  m3/hr  

     13007   20811  m3/day  

 Sewage   gas calorific value   5200  Kcal/nm3   

 Considering Loading on Generator  80%    

 Considering Electrical Efficiency of 
Engine  

36%    

 Approx Electrical  generation capacity  1180  to  1888  KW 
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5.7  According to the practical experience and actual figures of conversion 

efficiency, effect of temperature due to seasonal variation on anaerobic 

treatment of sludge, etc., it was estimated that minimum 120 units / MLD 

of sewage flow can be generated from the s ewage treatment.   

6 TECHNOLOGY OF CONVERSION OF SEWAGE GAS IN TO 

ELECTRICITY  

6.1  The technology and process involved in conversion of the sewage gas 

to electricity is as indicated in the schematic diagram in figure 5.1.   

 

   Fig. 6.1 Process diagram of co nversion of sewage gas in to electricity  

 

6.2  The major components involved are gas collection system, gas 

cleaning system, gas storage system, conversion in to electrical system and 

excess gas flaring system.  

 

6.2.1  Gas colle ction system:   Sewage gas generated in digester having low 

gas pressure in range of millimeter of water column. Hence, a gas 

extraction system is required in order to make up for the line losses and 

convey the gas to gas storage unit via gas cleaning mecha nism. This is 

done by the sewage gas blowers, which are operated depending on the 

pressure of digester.  

 

Digester  
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System 
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for Engine  

Sewage 
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Engine  
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6.2.2  Gas Cleaning System:  The sewage gas contains hydrogen sulfide 

(H2S), which is a corrosive gas. The corrosion will reduce the life of 

machinery i nvolved in the system. Hence, 

level of hydrogen sulfide needs to be 

reduced. For that, H 2S scrubber is 

required to reduce the level of H 2S in the 

sewage gas before utilizing it for power 

generation.  

 

6.2.3  Gas Storage System:   The gas generation rate of digester depends on 

various process operational aspects. To enable the gas generation to be 

evened out, so as to provide a constant 

flow to power generation unit, a Sewage 

gas storage system is required.  This 

storage unit acts as buffer storage to 

match t he load requirement with the 

generation rate of sewage gas.  

 

6.2.4  Power generation system:   At present, the most efficient method of 

converting sewage in to electricity is thorough the sewage gas engine 

generator set. The sewage gas is fed through the s ewage gas feed blowers at 

specific pressure. The engine is a Spark -

Ignited sewage gas engine, which is 

connected with the alternator and electricity 

generated at the alternator terminals is fed 

to the sewage treatment plant itself to run 

various units. The  technology for the 

sewage gas engine generator set is provided by various manufacturers.  

 

6.2.5  Excess gas Flaring System:  The excess gas flaring 

system is provided to flare the sewage gas when the engine 

generator set is under maintenance & storage is full. As 

methane is a green house gas and highly flammable, it 

cannot be allowed to evacuate freely in to atmosphere.  
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6.2.6.  Supervisory control and data acquisition (SCADA)  system is 

implemented for the precise and efficient control over plant process a nd to 

collect and store data generated from various field instruments such as 

digester pressure transmitter, Sewage gas flow meter, on line CH 4 and on 

line H 2S analyzer, various engine generator set parameters, etc.  

 

Typical Process & Instrumentation Dia gram of sewage gas based power 

plant is shown in figure 6.2.  

 

Fig. 6.2 Typical Process & Instrumentation diagram of Sewage gas power 

plant  
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7 INDIAȭS FIRST TECHNOLOGY DEMONSTRATION PROJECT AT 

SMC 

7.1  As a front runner in responding to environmental conce rns, the 

Surat Municipal Corporation initiated a proposal with the Ministry of Non 

Conventional Energy Sources (MNES) for productive use of the energy rich 

constituents of the sewage gas emanating from the existing digesters at the 

Anjana Sewage Treatment Plant, Surat. Under the umbrella of the National 

program on Energy Recovery from Urban and Industrial Wastes, MNES has 

been promoting and financially supporting Demonstration Projects 

involving recovery of energy from wastes of a renewable nature, besides 

attempting to reduce emission of Green House Gases into the atmosphere. 

SMC which is known for its readiness in adopting new technology, and 

implementing new systems, has taken keen interest in the project of 

utilization of Sewage gas in power generation. Conceived way back in 

January 1997, a blue print of the project was prepared by the Surat 

Municipal Corporation and tabled before the MNES in July 1997, for 

scrutiny. This early initiation led to in -principle agreement between the 

MNES and the Surat Munici pal Corporation to co -steer such a project 

subject to scientific confirmation about its techno ðcommercial feasibility 

and viability. Finally MNES and SMC agreed to move forward toward 

setting up Sewage gas base power generation projects at Anjana. It was 

agreed that financial assistance of up to 50% of the total project cost would 

be provided as grant by MNES.  

 

7.2 This prestigious project, first of its kind in India, to generate green 

energy from sewage gas was based on the use of an imported, 100% 

Sewage gas based engine of Spanish origin, duly complemented with high 

levels of automation and a state of the art, polymer based inflatable gas 

holding balloon. To oversee the activity of project, Surat Municipal 

Corporation had formed the Project Implementatio n Committee constituted 

from leading consultants from academia and industry. The completely 

integrated plant has successfully generated 500 kWe during the trial runs 

leading to commissioning.   This plant was put on trial run in October -

2003. The present g eneration of the electricity from this plant is about 
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8000 to 9000 units/day, which is consumed to run Anjana Sewage 

Treatment Plant itself.  Cost benefit achieved at Anjana Sewage Power Plant 

and power generation data are attached as Annexure 1.  

8 REPLICATION OF  SEWAGE  GAS POWER PLANT  

8.1 After successfully commissioned of prestigious purely Sewage gas 

based power plant at Anjana STP, promptly SMC took quick actions to 

setup other Sewage gas power plants at three STPs at Singanpore, Karanj 

and Bhatar.  Singan pore, Karanj and Bhatar sewage treatment plant have 

capacity of 100 mld, 100 mld and 120 mld each. These STPs are set up on 

Conventional Activated Sludge process.  Sewage gas (which contain 65 % to 

70 % CH 4 (methane), 30% to 35 % CO 2, 1% H 2S and moisture) is being 

generated in these sewage treatment plant by the process of anaerobic 

digestion.  

8.2 In very short duration of ten months, these projects have been 

commissioned in 2007 -08 and are now operational and providing electricity 

to respective plant equip ments. Following table indicates total KWH 

generation at different Sewage gas power plants.     

Table: 8.1 Power generation till June 2008 at various sewage gas based power plant  

 

Sr.No.  Name of  

STP 

Installed  

Capacity of  

Power Plant  

Year of 

Commissioning  

K WH units 

generated since 

commissioned  

Generation  

(in  Rs.)  

1 Anjana  0.5 MWe  Oct -03  82,93,364  3,73,20 ,138  

2 Singanpore  1.0 MWe  March -08  16,67,916  75,05 ,622  

3 Karanj  1.0 MWe  March -08  23,28 ,443  1,04 ,77,993  

4 Bhatar  1.0 MWe  Aug -08  6,68 ,092  30 ,06 ,414  

      

The various statistical data of power plant capacity, sewage gas generation, 

project cost, operation & maintenance cost, etc., are given in annexure 2  
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9 EXPERIENCE OF SUCCESSFUL RUNNING OF SEWAGE GAS POWER 

PLANTS  

SMC has commissioned its first sewage gas based power plant in October 

2003. Since then, SMC has developed experience of operating sewage gas 

based power plant. Two more engines have been commissioned and the 

fourth is under commissioning. Following are the key points of experience 

and benefits.  

ü Simple in operation with SCADA  

ü Less manpower required  

ü Routine maintenance as per engine operating manual is 

required to prevent the major shutdowns  

ü Conversion of Sewage gas to Energy:  

ü  Provide 80 ð 85% electricity required in the STP  

ü Reduction in utilizati on of grid power  

ü Saving in conventional fuel  

ü Reduce the emission of green house gases to atmosphere  

 

10 ENVIRONMENT &  PROJECT  

10.1 The ever -increasing demand of energy and over -exploitation of fossil 

fuel resources has led to several environmental concerns. T o counter these 

environmental problems, Governments, around the world are going in for 

clean energy technologies, stringent waste disposal system and supporting 

the energy generation from waste and other non -conventional or renewable 

sources.  

 

10.2 The Sew age gas based Power plant projects are beneficial in 

sustaining the environment & reduce global warming in following ways;  

V Prevent the free methane emission from the digester.  

V Generate the electricity which reduces the use of grid power which 

will reduce u se of fossil fuel for power generation.  
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11 REGISTRATION OF PROJECT UNDER CLEAN DEVELOPMENT 

MECHANISM  

11.1 The Clean Development Mechanism (CDM) is a project -based 

flexibility mechanism designed to facilitate the voluntary contribution of 

developing countri es to the achievement of the greenhouse gas emission 

mitigation targets to which industrialized countries have committed 

themselves under the Kyoto Protocol. The achieved emission reductions 

can be certified and sold to the countries that have taken on bin ding 

targets under the Kyoto Protocol.  The host countries may reap a share of 

the credit sale revenue and secure ôSustainable Developmentõ benefits from 

the project activity.  

 
Major Green House Gases are as under: - 

CO2 : Carbon Dioxide,  

CH4 : Methane  

N2O : Nitrous Oxide   

SF6 : Sulpher Hexa Floride  

PFC  : Per Flouro Carbon  

CFC : Chloro Floro Carbon  

 

11.2 CDM and Sewage gas based power generation by SMC  

11.2.1 The sewage gas based power generation at STPs at Karanj, 

Singanpore and Bhatar are eligible for as sistance under clean development 

mechanism for the following reasons. The STPs are designed to generate 

the sewage gas by treating the sludge generated from primary and 

secondary clarifier of sewage in an anaerobic processing system (Digester) 

so as to res trict the atmospheric emission of methane gas . At the same 

time, the methane gas is recovered without leak in the atmosphere  

11.2.2 The electricity generated from the utilization of sewage gas in gas 

engine is used for captive purpose, thus greenhouse gas  reduction by fossil 

fuel consumption reduction for grid power supply  equivalency is 

possible.  
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For the registration of these projects under CDM, The project falls under 

the small scale in following categories:  

ü TYPE III.H. Methane recovery in wastewater  

ü TYPE I.D: Grid connected renewable electricity generation  

 

11.2.3 Surat Municipal Corporation will obtain: - 

¶ 39,630  CERs from Methane recovery from wastewater and  

¶ 16,624 CERs from Grid connected renewable electricity 

generation categories.  

 

11.2.4 Work Prog ress: - 

ü Consultant has been appointed for registration of these 

projects under CDM, obtaining CER and sale thereof.  

ü PDD has been prepared and Host Country approval has been 

obtained from Ministry of Environmental & Forest, 

Government of India, New Delhi, wh ich is Designated National 

Authority for CDM.  

ü Registered Validator of UNFCCC has been appointed for the 

validation & registration of these projects at UNFCCC.  

ü Validation process is in progress.  

 

 

11.2.5 The details of possible CER generation are indicated  in the following 

table 11.2.5.  
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Table 11.2.5 CDM benefits to the Sewage gas based Power Plant Project of 

SMC 

Name of 

Power Plant  

Capacity  

(MWe) 

Energy Saving per 

Annum  

Carbon Credit per 

Annum  

Units in 

Lacs  

Amount in 

Lacs  
CER Units  

Amount in 

Lacs  

In Operation  

Anjana  0.5  32.85  131.40  - - 

Recently Commissioned  

Singanpore  1.0  40.88  163.52  18000  122.00  

Karanj  1.0  49.27  197.10  19500  125.00  

Bhatar  1.0  43.07  172.28  18500  123.00  

Total:  3.0  133.22  532.90  56000  370.00  

Under Planning  

Bamroli  0.6  36.50  146.00  10500  69.00  

Bhesan  0.5  34.67  138.70  10000  66.00  

Dindoli  0.7  38.32  153.30  11000  72.60  

Variav  0.6  36.50  146.00  10500  69.000  

 

12 TECHNOLOGICAL REFORMS ɀ PRODUCTION OF GREEN ENERGY 

ɀ BENEFITS  

Followings are the technological reforms and benefits of  Sewage gas based 

power plant.  

 

V The Production of electricity through purely on sewage gas based 

engine generator technology have much more advantages and cost 
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benefits over the earlier technology of duel fuel engine generator 

set.  

V Power generation and ut ilization of it in sewage treatment plant 

reduce the electricity   consumption of grid power.  

V Saving in electricity bill will reduce revenue expenditure of Sewage 

treatment plant, which reduces municipal taxes to the citizens.   

V Saving of grid power will reduce the use of fossil fuel for power 

generation.  

V It is well known that energy saved 1 unit at user end will reduce 

generation of 2 units (considering the transmission loss, etc.)  

V Therefore, Distributed power generation through such type of 

power plant is always benefited to project proponent and society.  

V Reduction of emission of green house gases for the protection of 

environment.  

 

13  UPCOMING PROJECTS  

13.1 After successful implementation of the project, various organizations, 

municipal corporations, pri vate agencies & industries at national & 

international levels have visited the Anjana Sewage Treatment Plant. 

Presently, several municipal corporations in India, have implemented / 

taken up implementation of such kind of project at their sites.  

13.2 Follow ing the successful experience,  SMC now incorporates bio gas 

based power plant along with construction of sewage treatment plant itself. 

So generation of electricity can start as construction work completed and 

receiving of raw sewage starts at treatment p lant. Tender has already been 

floated for construction of new Sewage Treatment Plants by SMC at Dindoli 

& Variav, and installation of bio gas power plant has been incorporated 

with construction of treatment plant. The Work contract specifies the 

minimum el ectricity that should be generated from power plant based on 

incoming sewage quality and quantity; failing which the short fall in 

guaranteed generation will have to be borne by contractor.  
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14   CONCLUSION  

 

Distributed power generation at user end (load ce ntre) is always beneficial 

to the power generation & transmission system. It will reduce the 

transmission losses of the grid and also improve the grid voltage. 

Confirming to the advantages as described in above case study, it can be 

concluded that the powe r generation through sewage gas should be 

adopted as an integral part of sewage treatment system.  This will reduce 

the power need of STP and revenue expense of the urban local bodies 

besides providing environmental benefits to the cities.  
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15 ANNEXURE  

Annexu re ð I COST ECONOMICS OF ANJANA SEWAGE GAS POWER 
PLANT  

Total Cost of project  Rs. 286.53 lacs  

Grant from MNES /GEF  Rs. 130.23 lacs  

Total Fund of SMC  Rs. 156.30 lacs  

Present Power Generation  9500 - 10500 Units/day  

Unit Generated (till Jan. 09)  82,93,364 KWH  

Eq. Value in Rs. of total Electricity 

Generation   

Rs. 3,73,20,138  

 

Net Saving after subtracting 
Auxiliary Consumption and O&M 

Cost  (till Jan. 09)  

Rs. 3,43,71,847 

 

Power generation cost per Unit  @ Rs. 1.20 per Unit  

Pay Back Period (for SMC fund)  40 Months **  

 
 
** After deducting Plant shut down period (Plant shut down for 2 months due to engine 

inter cooler problem and 8 months due to modification work of Anjana Sewage Treatment 
Plant.)  

 

Detail graphical presentation of Power Generation of Anjana  Sewage 
Treatment Plant  
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Annexure - II Key Data of Recently installed Sewage Gas based Power 

Plant at Various Sewage Treatment Plant of Surat Municipal Corporation.  

SEWAGE GAS POWER PLANT AT SINGANPORE  

Power Generation Capacity  1.0 MWe  

Sewage Gas Generation  230 M3/hr  

Project Cost  Rs. 617.00 Lacs  

Operation & Maintenance Cost  Rs. 191.00 Lacs for 5 Year  

Financial Assistance by MNRE  Max. Rs. 200 lacs / MWe 

as per prevailing norms.  

Expected Power Generation  11200 kWh / day  

Estimated Pay Back Perio d 61 months  

Present Status of Work  Commissioned in March 

2008  

 

SEWAGE GAS  POWER PLANT AT KARANJ  

Power Generation Capacity  1.0 MWe  

Sewage Gas Generation  275 M3/hr  

Project Cost  Rs. 625 Lacs  

Operation & Maintenance Cost  Rs. 191 Lacs for 5 Year  

Financi al Assistance by MNRE  Max. Rs. 200 lacs / MWe as 

per prevailing norms.  

Expected Power Generation  13500 kWh/day  

Estimated Pay Back Period  47 Months  

Present Status of Work  Commissioned in March 2008  
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SEWAGE GAS POWER PLANT AT BHATAR  

Power Generation Ca pacity  1.0 MWe  

Sewage Gas Generation  250 M3/hr  

Project Cost  Rs. 621.00 Lacs  

Operation & Maintenance Cost  Rs. 201.89 Lacs for 5 Year  

Financial Assistance by MNRE  Max. Rs. 200 lacs / MWe 

as per prevailing norms.  

Expected Power Generation  11800 kWh / da y 

Estimated Pay Back Period  58 months  

Present Status of Work  Commissioned in August  

2008  
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16  PHOTOGRAPHS OF COMMISSIONING OF SEWAGE GAS BASED ENGINES 

 

Inauguration of Sewage gas based Power Plant by Hon. Chief Minister Shri Nar endra Modi  

 

 

Commissi oner, SMC explain s the Project details to Hon. Chief Minister  

 


