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      Beneficiary Organisation 

1.1. Name: Spectrum Renewable Energy Private Limited 

            Registered Office: J-1/160, Ground Floor, Rajouri Garden, New Delhi 110027. 
 

(i) Telephone No.:+91-11-47634400 

(ii) Fax No.: +91-11-47634423 

(iii) Website: www.srel.com 

(iv) Contact Person: Mohit Gupta 

(v) Designation: General Manager 

(vi) Mobile No.: +91-9831960660 

(vii) Email: info@srel.in 

(viii)     Telephone No.: +124 271 9020 

1.2. Plant Address: 

(i) Village :     Maraudi Jatan 

(ii) Tehsil:        Kalanaur 

(iii) District:      Rohtak 

(iv) State:          Haryana 

1.3. Constitution  : Private Limited Company,    

  Board of Directors  

(i) Dr. AV Mohan Rao -     Chairman cum Managing Director 
(ii) Mr Sarvesh Sindhu -      Director 
(iii) Ms Sumati Maharia  -    Director 
(iv) Mr. Akula Srikant Rao - Director 

 

1.4. Date of Establishment: Spectrum Renewable Energy Private Limited Regd. On 11-03-2002, Renamed on 13-12-
2007 (U40101DL2002PTC319806) 

1.5. Promoters 

(i) Dr. A.V. Mohan Rao – Chairman cum Managing Director 
As Founder and Chairman of Spectrum Renewable Energy Private Limited, Dr. Rao brings industry expertise 
arising from over 30 years of experience in the international energy sector. In 1972, he joined GE Power Systems, 
where he was involved with various aspects of power generation, including engineering, design and the operation 
of power plants. In 1990, he joined Spectrum Technologies USA (STUSA) as the Vice President of Marketing and 
shortly thereafter led STUSA’s initiatives in India. Dr. Rao was responsible for developing Spectrum Power 
Generation Limited, a 208 MW gas-based power plant in India. In 1995, he led the predecessor company of 
Spectrum Coal & Power Limited in obtaining equity, implementing US clean coal technology, securing partial 
funding from USAID, and negotiating an EPC and O&M contract. Dr. Mohan Rao holds a Ph.D. in mechanical 
engineering from Rensselaer Polytechnic Institute. Being a pioneer with a clear vision Dr. A.V. Mohan Rao with a 
vast experience in the power and coal industry ventured into the Renewable Energy Industry with an intention to 
display the best of the Renewable Energy Projects in India and abroad. 
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(ii) Srikant Akula – Director 
As a Managing Partner of Akula Energy Ventures, Mr. Akula brings deep finance and operational experience from 
his work in the international energy sector. As Vice President of Finance at Spectrum Coal & Power Limited in 
India, Mr. Akula secured financing for company expansion, as well as arranging the final entity sale to private 
equity investor, Warburg Pincus, in 2008. Since this sale, Mr. Akula founded Akula Energy Ventures with a 
determination to re-focus his energy efforts on the growing renewables space, and has sourced Akula Energy 
Ventures’ new deals in the biogas and solar power sectors. Prior to joining Akula Energy Ventures, Mr. 
Akula  was at General Electric Energy Financial Services, where he was part of a team that underwrote energy 
deals across the capital structure spectrum, including senior debt, preferred equity, and limited partnership 
equity.  Prior to GE, Mr. Akula worked at Accenture and designed strategies and innovative solutions to complex 
technical and business challenges faced by Fortune-500 companies. Mr. Akula holds a B.S. in Finance from the 
NYU Stern School of Undergraduate Business. 

 
(iii) Akula Energy Ventures, LLC 

Akula Energy Ventures contributes to this rapid growth by investing in and forming strategic partnerships with 
innovative energy companies around the world.  

Since 2008, Akula Energy Ventures has used its expertise in the energy space to make early stage investments in 
the solar, biogas and battery energy storage sectors.  

Today, the development of renewable energy technologies and companies is occurring at an unprecedented pace. 
Climate change initiatives, supportive global policies, volatile fossil fuel prices and technological innovations have 
all played a key role in enabling the rapid growth of today’s green energy industry. 

Akula Energy Ventures has over 15 years of experience in the energy sector and has been involved in the 
development of natural gas power plants and coal preparation plants in India. Akula Energy Ventures was 
founded in 1998 as the primary investor and developer for the first private sector coal preparation company in 
India. Since selling its stake in Spectrum Coal & Power Limited in India in 2008, Akula Energy Ventures has 
utilized its vast experience in the energy sector to form strategic partnerships with companies that are developing 
and implementing exciting and cutting-edge renewable energy projects. 

 

1.6. Investor 

Capt. Rudra Sen Sindhu is presently the Chairman cum Managing Director of ACB (India) Limited. In April, 
1976, he completed his graduation from Birendra Narayan Chakraborty University, Kurukshetra. He joined the 
Indian Army in 1976 and after completing the short service commission, joined his family concern M/s Mitter 
Sen & Company, which was engaged in Iron Ore and Manganese mining at Barbil, Orissa. Since 1984 Captain 
Sindhu has been active in the field of coal mining, logistics, coal washing, thermal power, media, education and 
finance. Over a span of about three decades he excelled in building efficient business management systems, cost 
effective and efficient state of art equipment, skills and highly motivated teams  in the field of coal mining , coal 
washing, coal reject based power plants and mining logistics. On February 15,2016 he was awarded the  “2016 
Global Excellence Award in Coal Sector” by Energy and Environment Foundation for his vision, leadership and 
outstanding contribution and for demonstrating excellence in the Coal Sector. 

Group has business interests in number of companies engaged mainly in mining & logistics, coal beneficiation, 
power generation, sponge iron & steel, stock broking, media, finance and tourism. 

He chaired the Expert Committee on Coal since 2008 and has been the Co-Chairman of the National Coal 
Committee of ASSOCHAM since 2009. 

His commitments to protecting the environment, the eco systems, soil health and bringing back the social, cultural 
and economic vibrancy of the ancient village life has led him to support various charitable and initially unviable 
pilot  technology start ups that aim at addressing these issues. 
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Currently Mr Sindhu is nourishing a dream to create local solutions for the problems of unemployment, unhygienic 
living conditions, poor soil health, poor quality of food by appropriate tweaking of technology for value addition and 
use of  biogas and bio slurry. These are two  products that are generated when a gobar gas plant anaerobically  digests 
the local rural resources of cattle dung and agro waste. It may be mentioned that rotting of the organic waste is biggest 
headache of the Swatch Bharat Mission. Deployment and popularization of this process shall help the mission 
tremendously. The beginning has been made by investing in the Spectrum Renewable Energy Pvt. Ltd. The objective 
is to create a high tech model plant where the capex and apex are low and all the end products namely methane, Co2, 
H2S and bio slurry are value added to create local sources of energy and manuring  systems for rejuvenating the soil 
health by adding organic carbon, necessary microbes and micro nutrients. 

2. Plant Details 

Spectrum Renewable Energy Pvt. Ltd. (SREL) a Company registered under Companies Act, 1956 and having its registered 
office at Rajouri Garden, New Delhi proposes to set up integrated Biogas Project (Project), to be situated at Village Maraudi 
Jatan, District Rohtak. It shall be the largest integrated biogas, organic manure and dry ice generation plant in India based on the 
substrate press mud, a sugarcane waste and cattle dung and possibly vegetable waste from Rohtak Municipal Corporate, with 
which discussions are on. The project is a renewable energy and waste management project. SREL will convert 240 tons of 
sugarcane waste and cattle dung per day into about 6000 kgs BIO CNG gas to be used in vehicles that can replace petrol and 
diesel, the fossil fuels, and into about 45 tons of organic solid manure per day. We shall be experimenting for the first time in the 
country to develop solid and liquid manures and bio pesticides and insecticides by using the effluent bio slurry and adding 
naturally available products like rock phosphate, neem cakes, microbes etc. so that, the health of the soil can be restored. The 
Organic Carbon (OC) content in Haryana Soil is dangerously low at 0.1 to 0.4 % against 1.8 to 3.4 % that a healthy soil should 
have. There is no other better soil amendment than bio slurry that is rich in OC and micronutrients. Apart from biogas and 
organic manure the project will also generate 6079 kgs of dry ice per day which will be sold in the open market.  

 
Background: India’s potential for biogas  
India is one of the largest importers of fossil fuels in the world. Biogas industry can provide to be a great import Substitution of 
Fossil Fuels and Chemical fertilizers by much better products possible to a great extent along with Swachh Bharat and Rural 
Employment 

  
ANNUAL CRUDE IMPORTS                                             = ABOUT 200 Million Ton 
METHANE Production potential                                     = ABOUT 65.85 millionTon (33%) 
NPKS ANNUAL consumption                                         = ABOUT 25 million Ton 
ORGANIC NPKS Potential+micronutrients+OC          = ABOUT 18 million Ton (72%) 
CO2 Capture                                                                         = ABOUT 100 million Ton 

  
 If we consider availability of green organic waste from cattle dung, poultry litter, human waste, slaughter house waste and press 
mud from 642 sugar mills considering each mill produces 15000 tons press mud per year then as per IIT data we have 
2194 million tons of waste available per year. This waste can produce green fuel, methane, and organic high quality bio slurry 
based solid manure as per FCO specifications of far superior quality than urban compost. The relevant figures are 
Organic manure production would be 658.419 million MT 
Methane production would be 65841.9 million kg or say 65.85 million tons 

 
The Project would aim at a daily production of about 6000 kgs of Bio CNG, 45 tons of Organic Manure apart from research and 
development work on liquid component of bio slurry and 6079 kgs of dry ice per day from 240 MT of cattle dung and Press mud. 
The impact of the project would be 
 
1. About 46,500 MT/year procurement  of cattle dung and purchase of about 27,900 MT of press mud from nearby co-

operative sugar mill resulting in cleaning up of the dairies and Gaushalas in the local area, and direct and indirect jobs to 
about   550  local people. 

2. Approximately 1860 Tons/year of Bio CNG to be sold as clean vehicular fuel and approximately 13,950 tons/year of Solid 
Organic Fertilizer + 62000 m3/year of Liquid Fertilizer (containing dissolved ammonium and potassium, humic acid etc.) 
which shall be sold to the farmers around the plant .The total fertilizer generated can easily remedy more than 25000 acres of 
surrounding agricultural land area in terms of OC and micronutrients.  
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Development timeline 
Construction of the above said Biogas Project is scheduled to begin by September 2018 after getting the clearance from HAREDA, 
MNRE and other relevant departments, and is expected to take approximately 9 months to complete. The project will take additional 3 
months to reach maximum capacity. 
 
Technology 
The Rohtak Biogas plant will, use sophisticated and proven Anaerobic Digestion technology to convert cattle dung and press mud into 
Bio-CNG, Organic solid as well as liquid fertilizer and Dry Ice. Anaerobic digestion is a waste management and renewable energy 
generation process in which microorganisms break down biodegradable organic waste in the absence of oxygen. Anaerobic digestion 
technology is considered the greenest process to make renewable energy and OC rich organic manure.   
 
Economics 
Once operational, the Project will generate revenues through the sale of BioCNG, Organic manure and Dry Ice. The BioCNG is 
expected to be sold at about Rs. 43/kg. The slurry that comes out of the biogas plant is rich manure and shall be sold to the local 
farmers as well as the Sindhu Farms Pvt. Ltd. who have shown the interest in buying away the entire liquid fertilizer generated @ Rs 
0.20/- per Lit The generated liquid fertilizer may be further value added.  The combination of dried and liquid fertilizer production and 
rate of the same may vary depending upon season and market demand. The price of the same may change accordingly.  However, for 
calculation purpose and revenue model we have assumed sale of solid dried fertilizer (with 30% moisture) only at Rs. 2/- per Kg. Dry 
ice is estimated to be sold @ Rs 15/- per kg (the above rates are standard rates available in and around Rohtak).  
 
The project is expected to achieve 15.99% IRR (before tax) after 10 years and pay back of 7.03 years. 
 
Team 
 
SREL has a dedicated team of about 45 persons working at Rohtak, Warana, Hyderabad and Delhi who have developed the 
engineering, project planning, process related, R&D, marketing and management expertise in their own large size bio gas plant at 
Warana (Kolhapur). The team for the Rohtak project shall consist of the following 
 
 

1. Dr. A.V. Mohan Rao 
2. Mr. Sitaramaiah Ravipati 
3. Mr. Dalel Singh 
4. Mr. Mohit Gupta 
5. Mr. Anjani Yadav 

       
Financing needs 
 
The total cost of the Biogas Project is estimated to be Rs 4803.48 Lakhs, consisting primarily of construction, land and capital 
expenditure.  
 
The equity share of the project shall be Rs. 1803.48 Lakhs which shall be 37.5% of the Project Cost and the remaining 62.5% of Rs. 
3000.00 Lakhs shall be the Debt portion. 
 
 

2.1. Project Innovation Summary: 

The various innovation in the project are given below as: 

• It is the first Biogas plant in India where CO2 would be captured from the biogas cleaning system and turned into 
liquid CO2 and Dry ice. 

• Probably we would be first to use Glass Lined Steel 32 m digester insulated from outside. 
• The slurry management system proposed by us would have a Solid liquid separator followed by microfiltration 

system to produce Solid organic manure from the sludge component and drip irrigation compatible liquid 
component .It shall be value added with humic acid/fulvic acid/nitrogen, fungus, microbes, etc to make healthy 
manuring system. This manure shall improve the soil and plant health by providing organic carbon and micro 
nutrient of which the Indian soils are deficient. 
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• We are also exploring possibilities of installing membrane based gas cleaning system in place of PSA. This would 
be the first membrane based gas cleaning system installed in India. 

• We shall set up a CBG dispenser station for vehicle .we hope to use the entire Bio-CNG/CBG so produced as 
vehicle fuel. 

• We are also exploring possibility of meeting power requirement from solar systems. 
 

2.2 Installed Capacity: 

2.2.1 Organic Waste Treatment: 

Sr. 
No. Organic Waste  Tonne/day Tonne/year 

 Press mud 90 27,900 

 Cattle dung 150 46,500 

 Any other feed-stock (may be vegetable 
waste from Rohtak Municipality)** if 
required 

  

 Total 240 74,400 

2.2.2 Biogas Generation (m3/d): 15000 

2.2.3 Bio-fertilizer/Manure Production (Tonne/day): 45 TPD 

2.2.4 Power Generation (kW):- 

2.2.5 Bio-CNG Production (Tonne/day): 6 

 

2.3 Annual Production: 

Sr. 
No. 

Product/By-product Output   Quantity Unit Amount 
₹ (lakh) 

1 Raw Biogas  4650000 m3  

2 Bio-CNG (97%CH4) 1860 Tons 799.80 

3 Purified CO2 (99.9% CO2) 1884 Tons 263.83 

4 Bio-fertilizer/Manure(Solid) 13950 Tons 279.00 

5 Bio-fertilizer/Manure (Liquid) 62,000 m3 124.00 
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3 EPC/Technology Consultant/ Supplier 

3.1 Name: SLPP RE-NEW LLP 

(i) Office Address: #30, 2nd Floor, 7th B Main, Jayanagar 4th Block, Bangalore 560 011. 

(ii) Telephone No.: 080 41109259 

(iii) Fax No.: -  

(iv) Website: www.slppre-new.in 

(v) Contact Person: Mr. Praveen Badiger 

(vi) Designation: COO 

(vii) Mobile No.: +91 9986789900 

(viii) Email: praveen@slppre-new.in 

Apart from the SLPP RE-NEW LLP team, the in-house team of Spectrum Renewable Energy Pvt. Ltd. have 

extensive experience of operating the Warana, Kolhapur plant over 5 years. 

 

3.2 Imported Equipment, Instrumentation 

Sr. 
No. 

Equipment details (Make and Model) Supplier Details 

1 Mixers for the Digesters 
TBM18,5/4N (2.00832) 18 Nos.  
TBM9/4N (2.00837) 6 Nos. 

CRIMAN, Italy 
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4 Project Cost 

Sr. 
No. 

Cost Item Cost  
₹ (lakh) 

1 Land* 374.02 

2 Site development  

3 
 

Building and other civil work 
Plant and machinery** 

3726.46 

4 Electrical installation 120 

5 Piping and plumbing 60 

6 SCADA/Data acquisition 59.57 

7 Misc. fixed assets  

8 Commissioning 30 

9 Preliminary and preoperative expenses 90 

10 Provision for contingencies 40.46 

11 Initial working capital  

12 Feasibility-cum-DPR preparation cost 10 

13 Consultation fees 50.20 

14 1st year operation and maintenance cost - 

15 Interest during Construction 202.31 

16 Financing Cost 40.46 

 
Total Project Cost 

 
4803.48 

* Not to be supported 
** Inclusive of biogas utilization option (electrical generator/ Upgradation system/ Bio-CNG compressor, filling 
system and cascades/ blowers/vehicle engine change over kits/ cylinders) and manure packaging, enrichment 
facilities, CO2compressor, filling system and cascades 
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5 Project Finance 

Sr. 
No. 

Parameter Amount 
₹ (lakh) 

1 Promoter’s contribution 1803.48 

 
 
2 

Other sources (Please specify) (MNRE grant)** - 

User agency contribution - 

Term loan 3000.00 

CFA - MNRE assistance   

Total 4803.48 

Note**- MNRE policy is yet to be announced. 

6 Term Loan 

Sr. 
No. 

Parameter Value Unit 

1 Rate of interest 12.25 % 

2 Repayment period  5.5 Years 

3 Moratorium period 1.5 Years 

4 Working capital (Requirement & Source) 39.24 Lakh 

7 Annual Input Requirement(at optimized capacity) 

(i) Raw Material:    Rs. 253.89 (Lakh) 

(ii) Power:     Rs. 247.41 (Lakh) 

(iii) Water:     - 

(iv) Manpower:                Rs. 161.78 (Lakh) 

8 Implementation Schedule 

(i) Name of the implementing agency:  Spectrum Renewable Energy Pvt Ltd 

(ii) Duration of implementation: 9 Months (additional 3 months for stabilization) 

(iii) Scheduled date of commissioning: Sept, 2019 

9 Salient Project Performance Data 

9.1 D.S.C.R. (Debt service coverage ratio): Average 7 years -     1.44% 

9.2 B.E.P. (Break-even point): 8 th year % -                                      23.84% 

9.3 Pay-back period:  -                                                                         7.03 Years 

9.4 IRR (Internal rate of return): After 10thYear  (before Tax) -       15.99% 
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       Note **- The above calculations are without assuming the Central Government Subsidy . 

III. General Information 

10 Proposed Capacity of the Project (on daily basis) 

(i) Quantity of Organic Wastes to be processed (Average Tonne/day): 

For accurate calculations the plant operation schedule has been taken to be 310 days in the year in the 

financials. As this table is for the proposed capacity, we have considered the maximum requirement on full 

365 days capacity. 

Organic 
Waste 

Ja
n 

Fe
b 

M
ar

 

A
pr

 

M
ay

 

Ju
n 

Ju
l 

A
ug

 

Se
p 

O
ct

 

N
ov

 

D
ec

 Avg. 

Press 
mud 

2790 2520 2790 2700 2790 2700 2790 2790 2700 2790 2700 2790 2737.50 

Cattle 
dung 

4650 4200 4650 4500 
 

4650 4500 
 

4650 4650 4500 
 

4650 4500 
 

4650 4562.50 

              

TOTAL 7440 6720 7440 7200 7440 7200 7440 7440 7200 7440 7200 7440 7300.00 

 

(ii) Raw Biogas generation (m3):15000 

(iii) Purified biogas generation: (97 % methane) (kg): 6000 

(iv) Purified CO2 generation (kg): 6079 

(v) Bio-fertilizer/manure production (Tonne):45 

(vi) Liquid Fertilizer (CUM); 200 CUM 

11 Project Promoter 

(i) Type of organization and structure: Spectrum Renewable Energy Private Limited Regd. On 11-03-2002, 

Renamed on 13-12-2007 

(ii) Registration Number: U40101DL2002PTC319806 

(iii) Place of registration: New Delhi 

(iv) Date of registration: 11-03-2002 

(v) Income tax number: AABCJ1167B 

(vi) GST No. (If applicable): 06AABCJ1167B1Z4 
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(vii) Project Execution and Management Team: 

 

SREL has a dedicated team of about 45 persons working at Rohtak, Warana, Hyderabad and Delhi who have 

developed the engineering, project planning, process related, R&D, marketing and management expertise in their own 

large size bio gas plant at Warana (Kolhapur). The team for the Rohtak project shall consist of the following: 

 

       Sitaramaiah Ravipati 
Ramu brings over 45 years of experience in chemical technologies, entrepreneurship and company management. His 
technical expertise includes a 30-year career at Norton, where he worked in R&D, becoming an expert in coatings, 
textile finishing, non-wovens, air and water pollution and chemical technology. As Managing Partner of Crescent 
Village Apartments and Tri-City Real Estate offices, he managed large apartment complexes in the New York State 
capital region. He is also the founder of SRR Consulting, an international chemical engineering consulting firm. He 
has also held various positions with United Way of North-eastern New York, including as Chairman of its Hands-on 
Capital Land Program. He holds a Masters in Chemistry from Polytechnic Institute of Brooklyn and an M.B.A from 
Rensselaer Polytechnic Institute. 

 
Dalel Singh 

        Advisor 
Mr. Dalel Singh, aged 62 years, holds M.A. Post Graduate Degree in English from Maharshi Dayanand University 
Rohtak. 
Mr Singh served India Trade Promotion Organization, a Ministry of Commerce PSU for over 32 years since 1982 till 
his retirement in September 2014. He was appointed Director of ITPO’s Office in Latin America during 2001 -2014 
and Tokyo (Japan) during 2007-2010.  
Mr. Singh has excellent skills in project management and international marketing. Since 2010 Mr. Singh has been 
involved in researching on the ways of creating decent jobs for rural youth by use of local resources specially the 
organic waste material like cattle dung and crop wastes. He has also developed a rural development model based on 
Bio Slurry, the effluent from the anaerobic digesters. He is an advocate of Bio slurry, its management and value 
addition.Mr Dalel Singh is also coordinating Capt. Sindhu’s foray into biogas plant business.   

 
Mohit Gupta 
Mohit Gupta is the General Manager at Spectrum Renewable Energy Pvt. Ltd. He is from a Business Management 
background with an M.Sc. in Management from the Nottingham University Business School, Business Law diploma 
from West Bengal National University of Judicial Science and a B. Com from St. Xavier’s College, Kolkata. He has an 
entrepreneurial approach to issues and is focused in problem solving, implementation of right practices and fast 
decision making. Mohit was previously the Managing Director of Krishna Merchants Pvt. Ltd. Where he was 
responsible for the growth of the Company. Apart from this he has been a consultant specializing in Company 
management for different Companies. He is also interested in Philanthropy and is a member of the committee of 
Asha Niketan, Kolkata. 

 
 

Anjani Yadav 
Anjani Yadav is a Senior Technical Officer at Spectrum Renewable Energy Pvt. Ltd. He holds a Bachelor degree in 
Science and having his Master’s degree in Business Administration. He has an overall experience of 7 years in the 
field of waste to energy projects as well as Organic Waste Management projects. He has successfully installed and 
commissioned more than 15 biogas plants, including Parliament House, across North India. His core strength is in 
operating and maintaining the biogas plants and ensuring the profitability in the business. 
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12 Proposed Location of the Project 

(i) Village: Marodhi Jattan 

(ii) Taluka: Kalanaur 

(iii) District: Rohtak 

(iv) State: Haryana 

(v) Telephone: 0124 2719000  

(vi) Fax: 0124 271 9000 

(vii) Web address – www.srel.in 

 

13 Accessibility to Proposed Location of the Project 

Sr. 
No. 

Particulars  Name Distance from 
Project Site (km) 

 Nearest Tehsil/ Block Kalanaur 25 Km 

 Nearest Road Head Rohtak –Hissar Road 2 Km 

 Nearest Railway Station Rohtak Railway station 10 Km 

 Nearest Airport Delhi 80 Km 

 Nearest Grid/Substation Banyani village 9 Km 

 

14. Special Category if any – Location based 

 

NE States 
& Sikkim 

Islands & 
Estuaries 

Hilly Areas Jammu& 
Kashmir 

Deserts Newly 
formed 
states 

Not 
applicable 

      √ 

Note- : The project site falls under ‘C’ category block as per Haryana Govt. industrialization index.  

 

 

 

 

 

 

 

 

http://www.srel.in/
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15. Details of proposed Project Land (Please tick appropriate) 

Sl. 
No. 

Particular Area Acquired** Whether land can be pledged 
for mortgage* 

1. Govt. Land -- - - 
2. Panchayatt-  Land - - - 

3. Private Land 11.64 11.64 Yes  
4. Forest Land - - - 
5. Other Specify - - - 
6. Total 11.64 11.64 - 

 

        ***Enclosed is the copy of plant site plan and layout at Annexure 10 &11 respectively   
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16. Biogas Generation: 

a. Availability of Organic Wastes 

(i) Identification of substrates: Press mud is produced during the regular operation of the sugar mill and cattle 
dung is also produced in the dairies which are usually flushed with water into drains. Both of the material will 
be used as a substrate to produce biogas through anaerobic digestion process inside the digester. Other than 
this vegetable waste will be used as substrate. 
 

(ii) Collection, transport, storage, shelf life requirement: This plant is proposed to be set-up in the Land 
surrounded by a large number of dairies and Gaushalas where, currently the dung is a headache and a 
problem for the dairy owners. They are ready to support regular supply provided we make arrangement for 
collection and transportation. Daily 150 tons of Cattle dung  will be added along with 90 tons of Press mud. 
Pressmud shall be available from 1st week of November till May. So we have provision of storage of about 
15,000 Tons of Pressmud. For cattle dung supply shall be on daily basis. We also expect to get vegetable 
waste from Sabji Mandi Rohtak only in case if the waste availability to the plant is not as per the designed 
capacity.   

 

Table – 1 Details of the month-wise average substrate availability though out the year 

Substrate  
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg. Total 

T/M T/M T/M T/M T/M T/M T/M T/M T/M T/M T/M T/M T/M T/Y 

Press 
Mud 

2790 2520 2790 2700 2790 2700 2790 2790 2700 2790 2700 2790 2737.50 32850 

Cattle 
Dung 

4650 4200 4650 4500 
 

4650 4500 
 

4650 4650 4500 
 

4650 4500 
 

4650 4562.50 54750 

               

TOTAL 7440 6720 7440 7200 7440 7200 7440 7440 7200 7440 7200 7440 7300.00 87600 

 Raw material availability near the plant: 

1- Pressmud Availability : Please see  Annexure – 13 enclosed. 

2- Cattle Dung availability At Annexure -13 enclosed 

3- We are also expecting other miscellaneous organic waste like poultry waste,  fruit and vegetable waste,  

     malt waste etc. from farmers/poultries and beer factories nearby us. 
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b. Innovation component of the project 

• Biogas contains between 55% and 65% methane. The remaining gas is mostly CO2.Biogas plants generally allow 
the CO2  component to escape in the air. It is the first Biogas plant in India where CO2 would be captured from 
the biogas cleaning system and turned into liquid CO2 and Dry ice. It shall further reduce the carbon footprint as 
about 6 MT of CO2  would have been released into the atmosphere on daily basis  is being trapped and made into 
a commercially saleable product. 
 

• This plant would be first in the country to use Glass Lined Steel 32 meter diameter digester insulated from outside 
. Glass Lined steel digesters are used in the European countries .These digester help in reduction of maintenance 
costs and also give a higher life when compared to the traditional concrete digesters.  
 

• The slurry management system proposed by us would have a Solid liquid separator followed by microfiltration 
system to produce Solid organic manure from the sludge component and drip irrigation compatible liquid 
component .It shall be value added with humic acid/fulvic acid/nitrogen, fungus, microbes, etc to make healthy 
manuring system. This manure shall improve the soil and plant health by providing organic carbon and micro 
nutrient of which the Indian soils are deficient. The concept of the plant would not be to treat slurry/manure as a 
bi-product of biogas production, but of this plant being for the manufacture of both biogas as well as organic 
manure. To show our efforts, agreements are being made with large manure distributors to sell our Organic 
Manure through the retail channel. The agreement with Indian Oil also includes that their retail outlets would also 
be used to sell the manure being generated from this plant.  
 

• We are also exploring possibilities of installing membrane based gas cleaning system. This would be the first 
membrane based gas cleaning system installed in India. The advantages of membrane based cleaning systems are 
very compact with least methane loss in the purification as well as providing 97% pure Bio-CNG(Euro 4 Level). 
Till now, the industry has been hesitant in implementing  the membrane based cleaning system because of higher 
cost and requirement of   as stringent inlet biogas parameters .  

 
• Bottling, Cylinder filling and Dispensing as Vehicle fuel - At our Rohtak plant we proposes to convert it into Bio- 

CNG and sell as vehicle fuel. There is already a CNG station at Rohtak getting about  800 kg/hour CNG and still 
there are queues all the times. We also have a MOU with IOCL to sell the Bio –CNG through their 
network(Annexure -14 enclosed 

 

• Use of solar system ,to meet more than 50% electricity requirement of the bio-CNG plant.  
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Key Features of the Plant 

 

(i) Waste collection logistics, storage: Cattle Dung from Gaushalas and dairies will be transported daily and 
Press Mud produced by the sugar factory will be transported to the storage area adjacent to the Rohtak plant 
during the sugar cane crushing season (6 months). 
 

(ii) Pre-treatment of the waste: No pre-treatment is required for cattle manure. Vehicles or trucks shall be 
transporting cattle dung and press mud. Cattle dung shall be collected daily and the fresh cattle manure shall 
be fed directly to the feeding tank. Press mud shall be available only for 5-6 months and shall be stored at site. 
 

(iii) Anaerobic digestion Process: The biological degradation of the substrates takes place in the anaerobic 
digester. Under anaerobic conditions, a temperature of 40.0°C and a continuous mixing, biogas is being 
produced by the conversion of the dissolved organic matters. The process is basically a bacterial 
decomposition of wet organic matters, comprising of the hydrolysis of insoluble biodegradable organic food 
matters, the acidogenesis forming acids from smaller soluble organic molecules and the methanogenesis, 
where biogas is produced. The digesters shall be insulated with expanded polystyrene and covered with coated 
sheets from outside. This is to avoid heat losses and overheating due to external conditions. The digesters are 
also provided with internal heat management system where the constant temperature is maintained within the 
digesters. The digester accepts the crushed press mud mixed with re-circulated slurry as well as fresh cattle 
dung to convert the same into acids, basically final product being acetates. This waste then breaks down into 
biogas and isolates cellulosic mass. The cellulosic mass separated is then taken for a longer retention time to 
be converted into biogas by further break down. Retention time considered in this case is around 24 - 30 days.  

 
Biogas is formed when organic matter is digested in the absence of oxygen; this process is called anaerobic 
digestion. The digestion is made by enzymes and bacteria during the below described four main steps. 
 
HYDROLYSIS – In this step the organic polymers are broken down by enzymes which are emitted when 
fermentative bacteria attach to the molecules in the waste. Proteins are broken down to amino acids, 
carbohydrates to sugars and lipids to fatty acids. The carbohydrates take a few hours to break down and the 
fats a few days. Lignocellulose and lignin are only hydrolyzed to a limit extent. The residue from the anaerobic 
digestion contains about 40-50% of lignin and 40-50% of cellulose and hemicelluloses. 
 
ACIDIOGENESIS – During this step the molecules from the previous step is broken down further by 
bacteria, without the help from enzymes. The main products from acidification are short chained fatty acids, 
alcohols, carbon dioxide gas and hydrogen gas. The carbon dioxide and hydrogen gas can be converted into 
methane directly by methanogenic bacteria. 
 
ACETOGENESIS – In this step the fatty acids and the alcohols are broken down to smaller components, 
mainly carbon dioxide, acetate and hydrogen gas. During acetogenesis, hydrogen and carbon dioxide are 
reduced to acetic acid; this is made by homoacetogenic microorganisms. The acetogenic bacteria produces 
H2, but the break-down of long-chain fatty acids to acetate can only take place during a very low hydrogen 
partial pressure. 
 
METHANOGENESIS – This is the last step in the process, where different methanogenic bacteria convert 
carbon dioxide, hydrogen gas and acetate into methane. These bacteria cannot operate in the presence of 
oxygen. 
 

(iv) Bio-reactors or bio-digesters: A biogas digester is a large tank where inside Biogas is produced through the 
decomposition/breakdown of organic matter through a process called anaerobic digestion. It’s called a 

https://glwenergy.com/anaerobic-digestion-process/
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digester because organic material is eaten and digested by bacteria to produce biogas. A biogas digester 
forms the most critical part of biogas production because without it, no biogas would be produced without 
the breakdown of organic waste or material. A digester has another container that holds the gas that has been 
produced after the organic matter is broken down. The digester has connecting systems in the form of pipes 
that feed the digester with slurry and connect the container holding slurry to the container that is holding the 
gas. There is also a transport system to take the biogas to where it will be used. The digester also has a 
mechanism for ejecting the residue. Each digester is comprised of a concrete/GFS tank 32 meters in diameter 
and 8.45 meters high with a liquid volume of 6400 m3 and a head space for gas storage. For the first time in 
India, Bio-reactors/Bio-digesters of are being installed of an industrial capacity using GFS technology. This 
would reduce the weight on the ground, but repairable, have a longer life, make maintenance easy and have a 
shorter construction time.   

 

(v) Biogas collection and storage system: Each The digesters are installed with a top dome covering of double  

membrane with two layers and an approximate pressure of 4-5 milibars maintained between the two layers. 

This maintains a natural air pocket insulation layer from the top. A blower of 0.25 HP maintains a constant 

pressure between the bladders constantly. The selection of fabric is taken from our inhouse experience of 

Warana Biogas Plant. The double membrane will be mounted at the top of circumferential wall of GLS 

tank.The double membrane is fitted with under and over pressure sensors so that the operation of the plant 

can be made smoother and automation can be achieved . 

(vi) Biogas scrubbing and up gradation: The generated biogas consists of various gases such as Methane, 
Carbon di-oxide, Hydrogen sulphide (in minor quantities) and moisture in vapor form. The generated gas is 
scrubbed with the help of membrane unit to remove the CO2 and contain around 97 – 98% pure methane 
and the rest 2-3% of CO2, which is Euro VI standard. In this plant the generated CO2 shall also be captured, 
purified and converted to liquid CO2/Dry ice. 

 
Process description: 

                    1) The Hydrogen Sulphide gas is corrosive. 
  2) Water vapour may cause corrosion when combined with H2S on metal surfaces and reduce the heating 
values. 
 3) The H2S free gas would be cleaned using membrane technology, another first in India, to produce 
BioCNG as per Euro 6 standards ready to be compressed and sold to vehicles. 
 
Compressed Biogas Properties: 
Daily BioCNG generated  6000 kgs/day  
Upgraded Biogas (Bio CNG) The up graded Biogas would be as per BIS standards. 

Expected quality parameters shall be: 
Wobble Index    : 44.6 to 44.7 
Methane           : > 97% and above 
Carbon Dioxide:< 3% 
Others             : <0.5%           

Transportation Stored in cylinders and cascades, Cascades of various 
sizes shall be used 
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DESIGN BASIS FOR BIOGAS PURIFICATION UNIT: 
 

Influent characteristics 
 The composition of biogas and plant load characteristics is indicated in the tables below. 
 
 
 
Table 1: Inlet gas composition 
 Flow   : 700 M³/hr 
CH4   : 55-65% 
 H2S    : 1500-2000 ppm 
CO2   : 45-35% 
Pressure : 0.5 Kg/cm²g 
 

Table 2: Outlet gas composition 
Flow   : 440 - 450 M³/hr 
CH4   : 97% (+-1%) 
H2S   : < 10 ppm 
CO2   : 2- 3% (max.) 

Pressure  : 16 kg/cm²g 
 

Biogas Wash & Dehumidifying Process 
During the gas washing and drying process, the gas, which is saturated with water vapor, flows upwards through the 
packed column in the Biogas Wash Dryer in the opposite direction to cold water. In this packing material layer, intensive 
heat and substance exchange takes place between the inflowing gas and the cold water. The gas cools down and its 
oversaturated water vapor content condenses directly into the downwards-flowing washing water. Solid and liquid gas 
contaminants, such as dust or particles, are completely washed out during this process and gaseous contaminants, H2S and 
Ammonia, are reduced according their water solubility, too. 
 
Second Step Desulfurization 
Already in digester reduction of H2S to S2 can take place by integrated 
desulphurization through targeted injection of air, as mentioned earlier and 
also partly at Biogas Wash-Dryer stage. As adsorption of H2S in later 
refinery is normally irreversible in the adsorbents, thus a process to 
eliminate this gas must be placed beforehand at any means. A Second Step 
Desulfurization unit therefore also acts as a police filter. Before entering 
the further refinery process the biogas will have to pass through this, filled 
with a catalyst bed known as oxide (Fe3O4). That catalyst reacts with 
sulphur dioxide and converts to S2 and H2O. During this reaction, most of 
the remaining sulphur dioxide gets removed.                                                                             
 

Membrane Technology of Biogas upgradation. 
 

Biogas Upgradation Module:  

Biogas Upgradation Module is based on Hollow Fibre Membrane Technology to upgrade Biogas to Bio-CNG ensuring 
the national statutory standards for Auto Fuel, Cooking gas and Gas grid connectivity. 

The biogas is a mixture of CO2, methane, and the typical by-products. It is first desulfurized with active carbon, filtered, 
and pre-dried. The pre-cleaned gas is then drawn in with a compressor, compressed to 15–20 bar, and upgraded in several 
membrane stages to give biomethane and a CO2-rich off-gas stream. By judicious combination of membranes, methane of 
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purity higher than 99% can be obtained. The only equipment needed is a compressor. The methane concentration is 
obtained as natural gas quality. 

How does membrane-based separation work? 
Gas separation membranes work on the principle of selective permeation through a membrane surface. The driving force 
for permeation of the gas through the membrane is the difference between the partial pressures of the gas on the 
potentate side (the interior of the hollow fiber) and the permeate side (the exterior of the hollow fiber) is called selectivity. 
Membranes have the highest selectivity and provide a superior technology for processing of crude biogas.  
In a separation of Biogas between carbon dioxide and methane, permeation of carbon dioxide through the membrane is 
much faster while methane is retained within. 

Benefits 

• Low methane slip (loss) of <1% during upgrading 
• High methane yield of up to 99%, which means maximum added value for the operator 
• Highest energy efficiency for upgrading (<0.2 kWel/Nm3 crude biogas, <0.4 kWel/Nm3 biomethane) 
• No additional ancillary materials or consumables such as water or sorbents (amines, glycols) are required, so no 

emissions into the environment 
• Easily regulated for changes in flow rate or composition  
• Following the upgrading process with membranes, the biomethane is already dry and satisfies the dew-point 

requirement for feeding into the grid 
• Easily scalable; can be used for small plants (10 Nm3/h) as well as large (>1000 Nm³/h) 
• Starting and stopping of the plant is possible at short intervals, ensuring high flexibility; therefore ideally suited for 

operation of a biomethane filling station at the site 
• The simple, easy-to-handle set-up takes up less space in the upgrading plant.  
• The continuous separation process results in very high energy efficiency.  

 

Online Gas Monitoring 
There are three Online analyzers for analyzing Bio-CNG Gas. The Gas is analyzed with online CH4, H2S and Moisture 
Analyzers (Dew point meter). These are connected with surge vessel (Output tank). By this the constant quality of the Bio-
CNG will get ensured. 
 
(vii) Bio-methane compression and storage:  

Gas Booster compression: From Surge Vessel the refined biogas gets supplied to the Booster Compressors. One or two 
compressors are installed for compressing the purified biogas from 16bar to 250 bar pressures and bottled into cascades of 
cylinders. These Booster Compressors are multistage reciprocating type compressors specially designed for Biogas 
applications. They are air cooled and suitable for intermittent as well as continuous operation. 
 

The characteristics of Compressed Biogas (Bio-CNG / CBG) are as follows: 
• BioCNG/CBG  :  approx. 6000 kg/day 
• Biogas pressure   :  200-250 bar 
• Methane (CH4)   :  approx. 97 % 
• Carbon Dioxide(CO2) :  approx. 2.5 to 3 % 
• NITROGEN (N2) :  approx. 1 % 
• Hydrogen Sulphide (H2S):  less than 10 ppm 
• Water vapor  :  Dew point (-70 Deg C) 
• Oxygen   :  0-0.5% 
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• Hydrogen  :  Nil 
• Methanol/Glycerol :  Absent 
 
 
Details of Gas High Pressure (booster) Compressor: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Bio-CNG Storage System: 
 
The upgraded and compressed Bio-CNG storage cylinders (cascades) are placed on specially designed trucks 
and brought to a fuelling station or at the customer site, where it can be distributed into vehicles or use for 
their application in furnaces. The cascades are made up of high strength stainless steel which can handle 
pressure up to 250 bars. The cascade of capacity 500 kg, 400 kg and 100 kg are used for transportation at 
customer end. The total No’s of cylinders, to be packed into cascades are 400 of each with a volume of 75 
litres, which have a capacity of 10.5 kg each at 250 bars. At the IOCL or our own bio-CNG dispenser station 
the vehicles will be sold bio- CNG same way as CNG is dispensed. 
 

(viii) Other Biogas applications; viz. power generation, heating, any other: 

• Power generation: 270 kW CHP – 270 kW Power shall be generated for internal parasitic load 
consumption and the heat from the exhaust heat, engine jacket and intercooler shall be the sources of heat 
where this will be exchanged with the help of water medium and this generated hot water will be used to 
circulate within the digesters to maintain the temperature at the desired levels. There is an additional biogas 
fired boiler if hot water requirement is more than the boiler shall be run on generated raw biogas and 
additional hot water shall be generated. 

• Heating: The heat and temperature maintenance system inside the feeding buffer tank takes care of a 
stable temperature inside the digester. This project also has a 270 kW CHP and a biogas boiler which shall 
help to maintain the temperature throughout the year with the help of the heat exchangers installed within 
the digester. 

Number of stages 3  
Gas handled Biogas  
Capacity (at suction conditions) 410 450 Nm3/hr 
Suction Pressure 1-3 1-3 kg/Cm2 

g 
Suction Temperature 35 Deg C 
Discharge Pressure 230-255 kg/Cm2 

g 
Compressor Speed 1230 Rpm 
Piston Stroke 100 Mm 
Max. Ambient Temperature 45 Deg C 
Compressor Shaft Power Input 65 70 kW 
Recommended Motor Power 90 kW 
Tolerance on Specific Power Input +/- 5%  
Tolerance on Capacity +/- 5%  
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Heating arrangement inside the Digester 
 

• Dry Ice – Daily 6079 kgs of Dry ice will be generated with above 85% purity and will be sold. The 40-45% 
Carbon dioxide from the 15000 m3 biogas will be trapped and will be liquefied to CO2 further which will 
be converted to solid form of CO2 (Dry Ice). Since the complete system is a closed loop system where 
release of CO2 and CH4 is almost negligible. 

 

(ix) Plant operation and maintenance: The Rohtak plant is proposed to be operated and maintained through 
PLC and Scada Systems, an automated system to monitor plant operations. In addition, approximately 51 
employees will be needed to oversee project O&M, including a Project Manager, Site Supervisor, Gas 
Compressor Supervisor, Compression Unit Supervisors, Lab Technician, Electrician, Vehicle operators, Site 
Skilled Labour, Site Unskilled Labour and Security personnel. (Please refer to Appendix 2 for a full 
description of operation and maintenance) 
 

(x) Financing model  

The equity share of the project shall be Rs. 1803.48 Lakhs which shall be 37.5% of the Project Cost and the remaining 
62.5% of Rs. 3000.00 Lakhs shall be the Debt portion. 
 
 Term Loan: 
 Rate of Interest  12.25% 

 Repayment period 5.5 Years 

 Moratorium Period 1.5 Year 

(xi) If any other, specify 
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c. Pre-treatment/slurry preparation and handling 

(i) No. of days of treatment to be mentioned for each of the feed-material types: Since we are feeding cattle 

manure with pressmud it does not requires any pre treatment as the pH range between 6-7 and the mixed 

slurry is ready to feed inside the digester.For complete digestion of TS we have kept the retention time 

between 24-30 days. 

(ii) Estimated requirement of each feed-material per cubic meter of raw biogas: 

• Pressmud:10 kg 

• Cattle dung: 25 kg 

(iii) Slurry consistency and dilution water requirement. 

Slurry Preparation:. The 90 TPD Press mud and 150 
TPD cattle manure is mixed with equal quantity of liquid 
component of the slurry coming out of separator. Both 
are mixed in mixing tank to  converted into slurry . Each 
mixing tank is of approx. 200 m3 capacity, made of RCC 
and is equipped with Submersible Agitators for proper 
mixing of feedstock and slurry coming from digester or 
separator. We prepare the ready to feed slurry by mixing 
suitable quantity of recirculate to maintain the TS between 
8%-12%. 
 

(iv) Possibility of water recycling: The digester will release 
483 m3/day of effluent after digestion of the required 
HRT. Out of the effluent 250 m3/day will be recirculated 
with the next day’s feed material whereas 200 m3 will be sold as the liquid fertilizer after evaporation as well 
as transit losses. The daily overflow will contain around 4-5% TS in the slurry. The suspended solids out of 
this slurry will be removed with a solid liquid separator. The separator uses a simple screw technique to 
generate high pressure and allow maximum separation of the solids. The liquid overflow out of the separator 
will contain approximately 1.5% TS. The separated liquid can then be used to adjust the daily water mass for 
the anaerobic digestion. The final volume of liquid organic fertilizer on daily basis shall be 200 m3. 
 

(v) Size reduction- In case of pressmud and cattle dung size reduction is not needed. In case of vegetable 

waste/food waste pulverisation is needed to reduce the feed stock size to below 0.4mm for bacteria to work 

effectively. 

(vi) Type: - mechanical, manual, water and power requirement-Size reduction not required, Mechanical agitation 

will be done in presence of recirculated digested slurry. In total slurry preparation for 1 day the power 

consumption is 345 Units. 

(vii) Slurry charging: manual, mechanical power, manpower requirement- Details are at (III ) above 

(viii) Special equipment for size reduction for slurry (shredder, Pulveriser) preparation and handling, pumping, 

availability of equipment indigenous, imported- Not required in our case as mentioned at (V) above. 
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d. Biogas Digester design and sizing suitable for multi-feed stock 

(i) Digester retention time: 24-30 days 

(Hydraulic retention time (HRT)/ Solid retention time (SRT): 

(ii) Type of high rate bio-methanation digester: Not Applicable 

(iii) Digester Model: - USAB, Modified UASB, completely mixed, Fixed bed, Plug flow, CSTR, any other.: 

CSTR 

(iv) Hydraulic Retention Time (HRT):24-30 days 

(v) Ability to handle different substrates: Yes 
(vi) Special design manufacturing, operation and maintenance requirement: The Digester is innovative. It 

is made of Glass Lined Steel which is a norm in Europe.It can with stand H2S corrosion, is strong,relocatable 

with comparatively better insulation than RCC digesters.  

(vii) Indigenous availability, import requirement: The make of GLS digester is totally indigenously.  

(viii) Specific design, operation maintenance requirement: Leakages are identified and rectified easily by 

removing the plates. The dimension is uniform everywhere e.g. Its diameter is same at all heights. 

(ix) Specific advantages over conventional design: In GLS Digester there is less chance of corrosion, leakages 

are identified and rectified easily by removing the plates. Its dimension is uniform throughout and it takes very 

less construction time.  

 

(x) Specific operation monitoring and control system: The Rohtak plant is proposed to be operated and 
maintained through PLC and Scada Systems, an automated system to monitor plant operations. In addition, 
approximately 51 employees will be needed to oversee project O&M, including a Project Manager, Site 
Supervisor, Gas Compressor Supervisor, Compression Unit Supervisors, Lab Technician, Electrician, Vehicle 
operators, Site Skilled Labour, Site Unskilled Labour and Security personnel.  

 
(xi) Specific advantages over other: Machines and Manpower monitoring is very important for the success of 

organisation .The layout of the plant is in such a way that it is easily controlled by the central control room 

managed by trained personnel. 

 

e. Biogas Storage 

(i) Built-in digester storage. 

(ii) Flexible Double Membrane: The digesters are installed with a top dome covering of double membrane 
with two layers and an approximate pressure of 4-5 milibars maintained between the two layers. This 
maintains a natural air pocket insulation layer from the top. A blower of 0.25 HP maintains a constant 
pressure between the bladders constantly. The selection of fabric is taken from our inhouse experience of 
Warana Biogas Plant.The double membrane will be mounted at the top of circumferential wall of GLS 
tank.The double membrane is fitted with under and over pressure sensors so that the operation of the plant 
can be made smoother and automation can be achieved . 
 

(iii) Pressure – operational and max designed: The biogas is stored here between 0.5 and 3.5 (mili bar) 
pressure as minimum and maximum respectively. 
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(iv) Special material requirement and availability including infrastructural needs: The digesters are installed 
with a top dome covering of PVC membrane with two layers and an approximate pressure of 4-5 millibars 
maintained between the two layers .The fabric has been consider so that it can resist H2S and can last for long 
time. 
 

(v) Cost effectiveness of storage: Since the membrane is mounted over the digester top so there is no need of 

roof of Digester, hence the cost of roof and several piping cost is saved in case of Double membrane gas 

storage system. 

 
 
 

f. Biogas Scrubbing/Upgradation/Enrichment Technology 

 
(i) Biological scrubbing: 

The most well-known scrubber system for removal of H2S from biogas is Biological scrubbing. The 
Bioscrubber system can be regarded as a caustic scrubber in which the spent caustic solution is continuously 
regenerated in a bioreactor by natural occurring microorganisms. In the scrubber the H2S contained biogas is 
brought in a counter-current mode with the alkaline liquid of the bioreactor (pH ranging from 8.2 to 9) 
causing the H2S in the biogas to be absorbed into the liquid phase. The solution leaving the scrubber (NaHS 
+ H2O) is directed to the bioreactor. The bioreactor operates near atmospheric pressure and is aerated 
(constant mix) with a controlled inflow of ambient air. Colourless sulfur bacteria react with the spent scrubber 
solution and convert the dissolved sulfide to solid elemental sulfur (NaHS + 0.5O2 → So + NaOH). 
 A small portion of the dissolved sulfide (less than 5%) is completely oxidized to sulfate (2NaHS + 4O2 → 
NaHSO4 → Na2SO4 + H2SO4). According to this, the solution alkalinity is partially regenerated during the 
production of elemental sulfur and to maintain pH above 8.2 less than 5% of NaOH must be added as 
compared to a conventional chemical caustic scrubber. A continuous bleed stream is required to avoid 
accumulation of sulphate and the produced elemental sulfur is removed from the system. This can be used as 
raw material in sulfuric acid production factories or it is disposed of. H2S removal efficiency is claimed to be 
typically about 99% for properly operated systems. 
 

(ii) Membrane separation 

Membrane separations are particularly appealing for biogas upgrading due to their lower energy consumption, 
good selectivity, easily engineered modules, and therefore lower costs. High CH4 recovery efficiency can be 
reached (>96%), while pure CO2 can be obtained. The main disadvantage of membrane separation is that 
multiple steps are required to reach high purity. This technology for biogas upgrading is based on gas 
dissolution and diffusion into polymer materials (membranes). When a differential pressure is applied on 
opposing sides of a polymer, gas transport across the permeation occurs. The gas rate of permeation is 
controlled by the solubility coefficient and diffusion coefficient of the gas-membrane system. Polysulfone, 
polyimide or polydimethyl siloxane are the common membrane materials for biogas upgrading. In the mid-
1980, Cynara (Natco), Separex (UOP), and Grace Membrane Systems were already selling membranes made 
from cellulose acetate to remove CO2 from CH4 in natural gas 
One of the crucial points of biogas upgrading is the methane emission (often called methane slip). Methane is 
a 23 times stronger greenhouse gas than CO2. Consequently, if methane slip is higher than 2%, it can reverse 
the positive environmental effect of a biomethane installation (Wellinger, 2009). Compared to technologies 
such as water scrubbing and pressure swing adsorption, the high selective membrane technology has a 
significant lower methane slip. 
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(iii) Quality of upgraded gas 

Upgraded Biogas (Bio CNG) 

                    The up graded Biogas would be as per BIS standards. Expected quality parameters shall be: 
                     Wobble Index    : 44.6 to 44.7 
                     Flow   : 440 - 450 M³/hr 
                     CH4   : 97% (+-1%) 
                     H2S   : < 10 ppm 
                     CO2   : 2- 3% (max.) 
                     Pressure   : 0.2 kg/cm²g 

               Water vapor : Dew point (-70 Deg. C) 
               Oxygen  : 0-0.5% 
               Hydrogen  : Nil 
               Methanol/Glycerol : Absent 

 

(iv) Availability of technology – Indian / Imported.  

The technologies to remove CO2 and H2S from the biogas now are easily available in India. The membrane 
system being deployed by us is sourced from Evonika by M/S  SLPP. 
 

g. Biogas Utilization/Application           
(i) Bottling/ Cylinder filling, Piped distribution, balloon, Cooking & heating fuel, Pressure/ compressed storage, 

any other.The traditional biogas utilisation has been as follows: 

• Bottling and Cylinder filling: The upgraded and compressed BioCNG storage cylinders (cascades) are 
placed on specially designed trucks and brought to a fuelling station or at the customer site, where it can be 
distributed into vehicles or use for their application in furnaces. The cascades are made up of high strength 
stainless steel which can handle pressure upto 250 bars. The cascade of capacity 500 kg, 400 kg and 100 kg are 
used for transportation at costumer end. The total No’s of cylinders, to be packed into cascades are 400 of 
each with a volume of 75 liters, which have a capacity of 10.5 kg each at 250 

 
• Piped distribution: Pressure Reducing System are used to reduce from high pressure to low pressure at 

different stages. Pressure Reducing System ensures safety and precise control of pressure and flow. 
Pressure Reducing System are highly useful for high flow application like in furnaces, Forging industries, 
bakery industry etc. Diaphragm or Piston type of regulators is used in Pressure Reducing System. 

• Balloon (Biogas storage): The digesters are installed with a top dome covering of imported German 
make gas rubber bladders with two layers and an approximate pressure of 4-5 millibars maintained 
between the two layers. This maintains a natural air pocket insulation layer from the top. A blower of 0.25 
HP maintains a constant pressure between the bladders constantly. The digesters are fitted in with hot 
water circulation lines embedded inside it. These lines are essential as the ambient temperature of 40oC 
must be maintained and the gas production is maximized at this temperature. 

• Cooking & heating fuel: The Project’s output is determined by capacity of the Plant, plus the amount 
of resource (feedstock) available for conversion into biogas. 
 
Project aims at daily production of about 6000kgs of clean biogas out of which 6000kgs of BioCNG will 
be sold. The power produced from CHP will reduce our requirement of commercial power as well as it 
will also provide heat which will be used to maintain the suitable temperature inside the digester which is 
required to produce Methane.  
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• Pressure/ compressed storage: From Surge Vessel the refined biogas gets supplied to the Booster 
Compressors. One or two compressors are installed for compressing the purified biogas from 16bar to 250 
bar pressures and bottled into cascades of cylinders. These Booster Compressors are multistage 
reciprocating type compressors specially designed for Biogas applications. They are air cooled and suitable 
for intermittent as well as continuous operation. 

 
 

• Bottling, Cylinder filling and Dispensing as Vehicle fuel - At our Rohtak plant we proposes to 
convert it into Bio- CNG and sell as vehicle fuel. There is already a CNG station at Rohtak getting about  
800 kg/hour CNG and still there are queues all the times. We  also have a MOU with IOCL to sell the 
Bio –CNG through their network.(Annexure -14 enclosed). 

 
 

(ii) Power generation for captive utilization: 100% biogas/dual fuel genset, 100% biogas/ dual fuel pump 
set, grid connectivity, paralleling with grid, other power generation source conventional, renewable, 
any other 

• CHP(Combined heat and Power Unit): A 270 kW CHP shall be installed synchronizing with additional 
270 kW Engine where sequential generation of electricity and heat for the purpose of heating/ circulating 
hot water within the digesters to maintain the internal temperatures of the digesters, to the most efficient 
utilization of biogas for consumption will be done. 270 kW power shall also be generated for parasitic load 
consumption on regular day to day operational use whereas the additional 270 kW Engine will be run only 
when there are power cuts more than 6-7 hrs on any normal day. 
 
 

(iii) Vehicle fuel - upgrading requirement, gas composition and storage, distribution network 

• upgrading requirement: 

Biogas with methane (CH4), 60–65 per cent; carbon dioxide (CO2), 30–35 per cent; and hydrogen sulphide 
(H2S), 1000–1500 ppm was produced from high rate anaerobic digester. As a value addition and to reduce 
greenhouse gas emissions, the biogas produced has been upgraded to biomethane (equivalent to natural gas) 
and is being utilized in industries and as vehicular fuel as a substitute fuel to natural gas. Removal of CO2 
from biogas enhances the calorific value closer to the range of natural gas, which is nothing but CH4, that is, 
natural gas 
Presence of CO2 in biogas poses following problems:  
– It lowers the power output from the engine; – It takes up space when biogas is compressed and stored in 
cylinder;  
– It can cause freezing problems at valves and metering points where the compressed gas undergoes 
expansion during engine running. 
 • The traces of H2 S produce H2 SO4 which corrode the internals of pipes, fittings etc. 
Upgraded Biogas (Bio CNG) 
 
• Gas composition: 

 The up graded Biogas would be as per BIS standards. Expected quality parameters shall be: 
o Wobble Index     : 44.6 to 44.7 
o Flow        : 440 - 450 M³/hr 
o CH4        : 97% (+-1%) 
o H2S        : < 10 ppm 
o CO2        : 2- 3% (max.) 
o Pressure       : 0.2 kg/cm²g 
o Water vapor      : Dew point (-70 Deg. C) 
o Oxygen                : 0-0.5% 
o Hydrogen             : Nil 
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o Methanol/Glycerol : Absent 
 
• Storage: 
The upgraded and compressed BioCNG storage cylinders (cascades) are placed on specially designed trucks 
and brought to a fuelling station or at the customer site, where it can be distributed into vehicles or use for 
their application in furnaces. The cascades are made up of high strength stainless steel which can handle 
pressure upto 250 bars. The cascade of capacity 500 kg, 400 kg and 100 kg are used for transportation at 
customer end. The total No’s of cylinders, to be packed into cascades are 400 of each with a volume of 75 
liters, which have a capacity of 10.5 kg each at 250 bars.  
For our plant, we will be majorly selling our BioCNG for vehicle fuel. For the same we have already made a 
tie up with Indian Oil. They would be setting up the BioCNG dispensing and filling station in and around 
the plant. We have also considered setting up one of our own dispensing station in this project 
 
 

h. Carbon dioxide (CO2) Disposal or Recovery 

(i) Method of disposal / Recovery: The cleaning system off gas is taken to RECO2TM bioCO2 recovery 
module. The gas is first inlet into a system of packed columns filled with adsorption media such as molecular 
sieves and activated carbon. Here biCO2 is further enriched and conditioned for low temperature 
purification. After compression bioCO2 passes through the second packed column purification battery in the 
RECO2TM process. Finally, the bioCO2 is dried to (-) 60 deg C dew point and is inlet into the low 
temperature purification system where the temperature and pressure are carefully varied to separate the 
liquified bioCO2 from gaseous biomethane. This process operates in the range of 16 to 20 bar(g) and (-) 20 to 
(-) 35 deg C. The separated biomethane is recovered at each step in the RECO2TM process, considerably 
reducing methane slip and boosting biomethane purity. 
 

(ii) Form of recovery: Liquid CO2 and DRY ICE 

(iii) Utilization or Application: It is a versatile industrial material, used, for example, as an inert gas in welding 
and fire extinguishers, as a pressurizing gas in air guns and oil recovery, as a chemical feedstock and as a 
supercritical fluid solvent in decaffeination of coffee and supercritical drying. It is added to drinking water 
and carbonated beverages including beer and sparkling wine to add effervescence. The frozen solid form of 
CO2, known as dry ice is used as a refrigerant and as an abrasive in dry-ice blasting. M/S Divya Carbonic Pvt 
Ltd. Have shown interest to purchase the entire quantity from us. The dry ice/liquid CO2 mix ,however ,shall 
change with the season (Annexure-15) 
 

i. Post Treatment of Digested Slurry 

(i) Dewatering and recycling system: The slurry management system proposed by us would have a Solid liquid 
separator followed by microfiltration system to produce Solid organic manure from the sludge component and 
drip irrigation compatible liquid component .It shall be value added with humic acid/fluvic acid/nitrogen, 
fungus, microbes etc to make healthy manuring system. These manure shall improve the soil and plant health 
by providing organic carbon and micro nutrient of which the Indian soils are deficient 
 

(ii) Drying, Manual management: The daily overflow will contain around 4.5% TS in the slurry. The suspended 
solids out of this slurry can be effectively removed with a separator. The overflow out of the separator will 
contain approximately 1.5% TS and is redirected to the storage lagoon for further aeration treatment. The 
COD and BOD is brought down in the lagoon by allowing a 30 days storage with maximum exposure to 
surface. Total separated manure will contain approximately. 70% moisture and can be taken to further drying 
on the drying bed. This can further pelletized to allow effective distribution and packing of the remnant 
product 

(iii) Mechanical, Pneumatic concentration 

https://en.wikipedia.org/wiki/Fire_extinguishers
https://en.wikipedia.org/wiki/Supercritical_drying
https://en.wikipedia.org/wiki/Carbonated_beverage
https://en.wikipedia.org/wiki/Beer
https://en.wikipedia.org/wiki/Sparkling_wine
https://en.wikipedia.org/wiki/Effervescence
https://en.wikipedia.org/wiki/Dry_ice
https://en.wikipedia.org/wiki/Dry-ice_blasting
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(iv) Value addition and packaging: The slurry management system proposed by us would have a Solid liquid 
separator followed by microfiltration system to produce Solid organic manure from the sludge component and 
drip irrigation compatible liquid component .It shall be value added with humic acid/fulvic acid/nitrogen, 
fungus, microbes, etc to make healthy manuring system. This manure shall improve the soil and plant health by 
providing organic carbon and micro nutrient of which the Indian soils are deficient. 
 

(v) Composting / Vermicomposting: The digester will release 483 m3/day of effluent after digestion of the 
required HRT. Out of the effluent 253 m3/day will be recirculated with the next day’s feed material whereas 
200 m3 will be sold as the liquid fertilizer after evaporation as well as transit losses. The daily overflow will 
contain around 4-5% TS in the slurry. The suspended solids out of this slurry will be removed with a solid 
liquid separator. The separator uses a simple screw technique to generate high pressure and allow maximum 
separation of the solids. The liquid overflow out of the separator will contain approximately 1.5% TS. The 
separated liquid can then be used to adjust the daily water mass for the anaerobic digestion. The final volume 
of liquid organic fertilizer on daily basis shall be 200 m3 of separated water after secondary separation. The 
additional heat from the solar concentrators, as mentioned above, will be used for drying the water and 
evaporation if required. This process can ensure zero discharge of the plant. Total separated solid organic 
manure will contain approximately 30% moisture. This can further be packed in the bags with the help of a 
packing unit to allow effective distribution and packing of the remnant product. 
Note- M/S Sindhu Farm Pvt Ltd has entered into an MOU with us to take up the entire quantity.( copy of 
MOU enclosed at Annexure -16) 
 

j. Biogas Distribution 

(i) High pressure cylinders: The supply of Biogas to the industries as well as to the dispensing stations would be 
done through high pressure Cylinders. There are Type 1 cylinders available in the market in India, but through 
this project, an attempt is also being made to launch Type 4 (composite) cylinders. The cylinders are combined 
together to form a cascade where BioCNG is compressed up to 250 bar. These cascades are loaded onto trucks 
specially allotted for transport of gas to be supplied to the customers. 
The cascades are directly connected to the burners at the industrial clients end through a Pressure Reduction 
System to reduce the pressure from 250 bar to the pressure desired by the customer. The gas being sold for 
vehicle fuel would be sent to the designated Indian Oil retail outlet in the area where, according to the 
agreement between Indian Oil and Spectrum Renewable Energy Pvt. Ltd., the BioCNG would be sold as 
vehicle fuel. The necessary arrangement in the Retail outlet of compressors and dispensing point of sale units 
would be done before the start of commercial sale of BioCNG. 

 

 

k. Utility Requirement 

(i) Captive Power (in house/outside): A 270 kW CHP shall be installed synchronizing with additional 270 kW 
Engine where sequential generation of electricity and heat for the purpose of heating/ circulating hot water 
within the digesters to maintain the internal temperatures of the digesters, to the most efficient utilization of 
biogas for consumption will be done. 270 kW power shall also be generated for parasitic load consumption 
on regular day to day operational use whereas the additional 270 kW Engine will be run only when there are 
power cuts more than 6-7 hrs on any normal day. 
 

(ii) Water: Unlike other biogas plants, the plant will require minimal fresh water/day for normal operation mode. 
Most of the slurry will be re-circulated out of the digester to be mixed with the daily substrate, to form pump 
able slurry. However, unlike most biogas projects that use mostly the same amount of water like the feedstock 
for preparing a pump able mixture for feeding, the project will use only separated slurry to maintain proper 
operation. This project we are aiming at zero liquid discharge as the slurry generated after the solid liquid 
separation shall be recirculated on daily basis to avoid fresh water usage. 

 



 
  
 

 
 
 
 

31 
 

 
 

l. Chemicals and other   Requirements 

(i) Flocculants and additives : No flocculants,may be we use organic origin plant nutrients like rock phosphate to  

             enrich the slurry based manure. 

(ii) Culture (anaerobic, aerobic):Anaerobic 

The above details as per the experience of our in house team of experts. 

m. Land Requirement 

The plot of land is marked by the following characteristics: 

(i) Total plot is approximately 11.64 acres. 

(ii) Land is isolated, without any vegetation and tree plantation, and is therefore ideal for construction. 
(iii)  Located near Rohtak-Hissar Highway. 

 

 

n. Monitoring and Control 

(i) Quantity and quality of organic waste, biogas, power, CO2, Bio-CNG, Bio-fertilizer: At our our 

Rohtak plant we will feed daily about 150 Tons cattle dung and 90 Tons pressmud into the digester and 

maintain the TS of the slurry ranging between 8%- 12% as required by adding about 250m3/day recirculates 

of digesters..After the anaerobic digestion into our CSTR digester we will get about 15000m3/day of raw 

biogas which is further upgraded into 6000kg /day Bio-CNG and 6079 kg/day dry ice.The effluent bio-slurry   

will be seperated with solid into 200m3/day  liquid and 45Tons/day solid manures out of 450m3 about 250 

will be recirculated..The balance 200m3/day decanted slurry may be sold as same or value added with humic 

acid/fulvic acid/nitrogen,fungus,microbes ,etc to make healthy  drip irrigation compatible liquid component . 

 

(ii) Supervisory Control and Data Acquisition (SCADA).The plant is 
equipped with SCADA software so that daily performance of the plant 
can be easily monitored and evaluated in a streamline way. The entire 
biogas generation plant, with all its actuators, andmonitoring 
instrumentation is controlled by a central ACP/PLC Automatic Control 
Panel (ACP) & Programmable Logic Controller (PLC ) for the biogas 
generation plant, standardized & modularized in design, integrating 
consumers/actuators (as mixers, pumps, pneumatic valves, inline crusher 
etc.), & monitoring sensors & auto-switches (as temperature sensors, 
pressure sensors, level control, PTC-thermistor switches, PIS-sensors, 
flow meter, CAP-sensors, etc.) as per requirement, and with integrated visualization. 
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o. Operation and Maintenance requirement 

(i) Operation and maintenance Manuals- We have existing plant at WARANA ,successfully running from 6 

years. All mannuals are in place.  

(ii) Spares and tools tackle requirement : As above at (i) 

(iii) Availability of spares: As required based on discussion with supplier and our own experience at Warana. 

(iv) Training facility: By our own key team at Warana Plant. 

(v) Servicing set up and facility-Inhouse workshop shall be created for minor problems .We shall also have tie ups 

                                      with equipments suppliers. 

* ISO certification of the technology will be given an additional weightage 

17. Estimated cost of Biogas Plant 

The actual cost of the BioGas plant including all its ancillaries is Rs. 3586.35 Lakhs. There would be a further GST 
charge on it assumed to be Rs. 459 Lakhs. This tax element would be further reduced depending on the waivers as 
per policy of the Govt. The cost of Land would be 374.02 Lakhs.  

             Further details of the distribution of this cost has been incorporated in the Annexure 2 of the DPR. 

18. Project Cost 

Sr. 
No. 

Cost Item Cost  
₹ (lakh) 

1 Land* 374.02 

2 Site development - 

3 
 

Building and other civil work 
Plant and machinery** 

3726.46 

4 Electrical installation 120 

5 Piping and plumbing 60 

6 SCADA/Data acquisition 59.57 

7 Misc. fixed assets - 

8 Commissioning 30 

9 Preliminary and preoperative expenses 90 

10 Provision for contingencies 40.46 

11 Initial working capital - 

12 Feasibility-cum-DPR preparation cost 10 

13 Consultation fees 50.20 

14 1st year operation and maintenance cost - 

15 Interest during Construction 202.31 

16 Financing Cost 40.46 

 
Total Project Cost 

 
4803.48 
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19.  Means of finance 

19.1 Financial Overview 

 

 

Deployment Rs. Lacs 

  Land 374.02 
Site Development                              -    
Building, Plant & Machinery 4.046.22 
Preliminary & Pre-ops Expenses & 
Provision For Contingencies  

140.46                    

Working Capital Margin                              -    
Interest during Construction                     202.31 
Financing Cost           40.46 

  Total Project Cost 4803.48 

  
  Sources Rs. In Lakhs 

  Promoters Equity   1803.48 
Fin. Inst.  / Bank Loan  3000.00 
MNRE Assistance*                      -    

Total Project Cost 4803.48 
* expected after one year of operation after commissioning  
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20. Any other financial support expected – MNRE / UNIDO 

The Equity of the project shall be Rs 1803.48 Lakhs which shall be 37.5% of the Project Cost and the Debt shall be Rs. 
3000.00 Lakhs which shall be 62.5% of the total Project Cost 
 
 Term Loan: 
 Rate of Interest  12.25% 

 Repayment period 5.5 Years 

 Moratorium Period 1.5 Years 
 

(a). Annual Input Requirement (at Optimum Capacity) (Rs. In lakhs) 
i) Raw Material:   Rs. 253.89 Lakhs     
ii) Power & Fuel: Rs. 247.41 Lakhs**   
iii) Manpower:               Rs. 161.78 Lakhs  
** (270 kW additional power shall be generated in house with the use of 270 kW CHP for self consumption) 
 
 
(b). Implementation Schedule: 
 
i) Name of the implementing agency:  Spectrum Renewable Energy Pvt Ltd 
ii) Implementation Period:   9 Months (additional 3 months for stabilization) 
iii) Schedule date of commission:   September 2019 
 
 
( c). Salient Projected Performance Data: 
 
Assuming no tax on sale of BIO-CNG and bio-fertilizer 
i)  D.S.C.R (Debt service coverage ratio): Average 7 Years –   1.44 
ii)  B.E.P. (Break-even point): 8th year (%) –    23.84 %  
iii)  Pay-back period -      7.03 Years 
iv)  IRR(Internal rate of return): After 10th Year (before Tax)   15.99 % 
 
Note: The above calculations are without assuming the Central Government Subsidy. 
 
Government Investment Subsidy & CDM Benefits 
 
Government Investment Subsidy  
SREL will apply to the state, central and UN agencies for various incentives and investment subsidy. The investment 
subsidy will likely provide a grant based on eligible project costs and benefits that the project is providing for various 
stakeholders. SREL in house team members shall be working with the state and central agencies to obtain the investment 
subsidy that this project will qualify for. The project is expected to be closely monitored by the government agency which 
will provide the subsidy through their state level implementing agency..  The July 30, 2018 Government of India Waste to 
Energy  Policy provides for financial subsidy of Rs. 4 Crore for 4800 kg of BIO CNG per day with a cap of  Rs. 10 Crore. 
For 6000 kg of BIO CNG proposed to be made at Rohtak plant we shall get Rs. 5.00 Crore subsidy.   
 
Realizing Government of India Bio-Vision:  
The proposed project is eligible for subsidies from the Government of India which is required for such project of 
“Technology Demonstration” establishing the footprint for future commercial projects; with enhanced confidence 
inculcated in equipment suppliers, growth/demand driven cost reduction and established market for products i.e. 
Upgraded Bio Gas (CBG) and Organic Fertilizer, etc.    
 
The Project perfectly fits into the criteria of the MNRE letter No. 30-4/2010-BE/BGFP Dated 08.07.2010 on 
“Demonstration of BGFP for Generation, Purification / Enrichment, Bottling and Piped distribution of Biogas….” is 
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directly applicable to the proposed project since the present large size Commercial Demonstration Project is being set up 
in Haryana  to utilize the raw biogas after purification as vehicle fuel and solid and liquid manures for soil conditioning and 
as organic source of major and minor plant nutrients. We also propose to undertake R&D on value addition of the 
effluent bio slurry to make bio pesticides and insecticides/repellents as there is crying need for healthy and pesticide free 
food. 
 
This project also perfectly fits into the criteria of Technology Demonstration Project in policy of MNRE on Research, 
Design, Development, Demonstration (RDD&D) vide No. 1/1/2005-R&D, Dated: 17.03.2009 which aims “……… to 
make industry competitive and renewable energy generation supply self-sustainable/ profitable”;identifying the Broad Area 
of “Green Initiative for Future Transport (GIFT) based on Alternate Fuels for land, air & sea applications to supplement 
and eventually substitute fossil-fuel systems” with a System Focus on “Biogas energy systems and plants for cooking, 
heating, refrigeration, space cooling, power generation, motive and automotive applications.” 
 
In addition, the MNRE policy No. 7-2/2008-BE Dated 03.07.2009 on “Demonstration of BGFP for Generation, Purification / 
Enrichment, Bottling and Piped distribution of Biogas….” is directly applicable to the proposed project since the present Commercial 
Demonstration Project is being set up. 
 
CDM Benefits 
The projects involves the capturing of methane and carbon dioxide gases. Conversion to methane and carbon dioxide (by 
burning/thermal/vehicular fuel) before it’s released to the atmosphere. Methane has 21 times the global warming impact 
compared to carbon dioxide and therefore this project will be seen as a Global Warming mitigation project that generates 
“Carbon Credits”. The project also generates renewable energy from the conversion of waste into bio CNG and will be 
eligible for “Carbon Credits” because the project is mitigating the use of fossil fuels.  
 
Unlike Other Environmental Benefits that usually don’t have a market value these “Carbon Credits” are potentially 
tradable. The trading in Carbon is seen as a market based instrument for the control of Global Warming.  
 
Base Case Model 
The annual pro-forma for the Project is contained in Appendix. A summary of the key project assumptions, financing 
assumptions and financial results appear in the table below. This is based on Rs. 43/Kg of Bio CNG SREL selling rate. 
The Base Case Model can analyze multiple financing and operating scenarios (e.g., including changes to Project cost, 
debt/equity ratios, Bio CNG prices, CDM Benefits, an Investment Subsidy, and other financial and operating 
assumptions).  
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Annexure1: Civil Structure as part of the plant 
Civil Structure as part of the plant. 

S.no Utility /Building Title Size (Length x Bredth or Diameter) Area Remarks 

Amt 
in 

lakh 
Max 

A Feeding and Digestion  Segment 

1 Pressmud storage yard(rcc slab) 80m x120m 9600m2   185 

2 Cattle dung Storage yard(rcc slab) 40m x 38m 1520m2   25 

3 Mixing tank (RCC) Height 3m, Dia 9.2 m 199 m2 3 Nos 30 

4 Feed Pump platform (rcc slab) 8m x12m 96 m2   10 

5 Digester raft (RCC) Height 8.45 m and 32 m Diameter 1608 m2 2 Nos 60 

6 Boiler room with rcc roof. 10m x 12m 120m2   10 

7 CHP  room with rcc roof. 12m x12m 144m2   12 

8 Panel room with rcc roof. 10m x12m 120m2   15 

9 PLC room with rcc roof. 10m x12m 120m2   15 

10 Lab room with rcc roof. 10mx12m 120m2   15 

11 Transformer Platform & fencing 8m x 12m 96m2   7 

12 Workshop shed 25m x 9m 225m2   20 

13 Store shed 8m x 12m 96m2   10 

14 Water storage Tank 15m x 15m 225m2   30 

15 Flare Unit platform (rcc slab) 4m x 4m  16m2   3 

16 Weigh bridge platform (rcc slab) 9m x 3m 27m2   5 

17 Condense pit       5 

B Gas cleaning and filling segment.         

18 Pretreatment unit shed 

31m x73m 2263 m2   70 
19 Upgradation unit shed 

20 Compression unit shed 

21 Filling and cascades storage shed 

            
C Organic Liquid and solid fertilizer         

22 Circular lagoon rcc/rubble masonary.(Buffer Tank) Height  4 m deep and 32 m Diameter 1608 m2 2 Nos 65 

23 Rectangular Lagoon  50m x47m 2350m2   55 

24 Solid/Liquid Separator platform & shed. 8m x 10m 80m2   12 

25 Bagging and Storage shed  of Solid organic Fertilizer 22m x 48m 1056m2   55 

26 Bottling and Storage  shed of Liquid Fertilizer . 22m x22m 484m2   30 

27 Windrows platform rcc 50m x 50m 2500m2   45 

D Other Section         

28 Office room with rcc roof 10mx12m 120m2   50 

29 Inner Roads 633m x 9m  6700 m2   90 

30 Beautification and others.       41 
31 Fencing along with perimeter of plant 1800m 1800m2   30 

  Total A+B+C+D       1000 
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Annexure 2: List of Plant and Machinery 

₹ (In Lakh) 

Sr. 
No. 

Suggested 
Source 

Scope of 
Supply 

Qt
y. 

UNI
T 

Cost in 
Rs. 

Equipment 
Cost 

Civil & 
Other Cost 

Sub Total 
Rs. 

Tax in 
% 

Tax 
Amount Rs. TOTAL Rs. 

SECTION A - FEEDING & DIGESTION SEGMENT 

1 

CRIMAN 
through 
SLPP 
RENEW 
LLP 

Submersibl
e Agitators 
for Feed 
Tank 

6 nos                          
331,640  

             
1,989,840                

1,989,840  5%                    
99,492  

                        
2,089,332  

2 NETZSH 
pumps Feed pump 4 nos                          

146,727  
                
644,791  

                          
500,000  

            
1,144,791  5%                 

122,240  
                        
1,267,031  

3 
Wilo/Cri 
pump/Kirl
osker 

Water 
storage 
tank and 
pump 

2 nos                            
50,000  

                
100,000  

                       
3,000,000  

            
3,100,000  5%                 

545,000  
                        
3,645,000  

4 

Essae 
Digitronics 
Private 
Limited 

Weigh 
Bridge 1 nos                          

465,000  
                
514,000  

                          
500,000  

            
1,014,000  18%                 

182,520  
                        
1,196,520  

5 
Ganesh 
auto 
Company 

Front 
loader 2 nos                          

770,000  
             
1,540,000                

1,540,000  5%                    
77,000  

                        
1,617,000  

6 
Ganesh 
auto 
Company 

Tractors 
with 
trolleys 

2 nos                          
960,000  

             
1,920,000                

1,920,000  18%                 
345,600  

                        
2,265,600  

7 
SLPP 
RENEW 
LLP 

Feed 
preparation 
tank with 
Belt 
Conveyor, 
silo for dry 
bio mass 
with screw 
conveyor 

2 nos                       
2,200,000  

             
4,400,000  

                    
16,500,000  

          
20,900,000  18%              

3,762,000  
                      
24,662,000  

8 
SLPP 
RENEW 
LLP 

Double 
membrane 
Biogas 
Holder 

2 set                       
3,452,000  

             
7,491,000                

7,491,000  5%                 
374,550  

                        
7,865,550  

9 
SLPP 
RENEW 
LLP 

Heating 
Coil & Hot 
Water 
Boiler with 
Pump 

2 set                       
2,528,500  

             
5,057,000  

                       
1,000,000  

            
6,057,000  5%                 

432,850  
                        
6,489,850  

10 

CRIMAN 
through 
SLPP 
RENEW 
LLP 

Submersibl
e Agitators 
for Digestor 
& Buffer 
tank 

16 nos                          
750,672  

           
12,010,747              

12,010,747  5%                 
600,537  

                      
12,611,284  
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11 

Rostfrei 
Steels 
Private 
Limited 

Digester 
GFS works 
( Wall, 
Manhole, 
Nozzles 
and 
digester 
platform 

2 set                    
12,050,878  

           
24,342,774  

                       
6,000,000  

          
30,342,774  18%              

5,461,699  
                      
35,804,473  

12 

Rostfrei 
Steels 
Private 
Limited 

Digester 
Insulation  2 set                          

750,000  
             
1,500,000  

                                      
-    

            
1,500,000  18%                 

270,000  
                        
1,770,000  

Total ( SECTION - A) 
                   
24,455,416  

           
61,510,152  

                     
27,500,000  

           
89,010,152               

12,273,488  
                    
101,283,640  

SECTION B - GAS CLEANING & FILLING SEGMENT 

13 
SLPP 
RENEW 
LLP 

Pretreatme
nt Units - 
Biogas H2S 
Scrubber 
system, 
dryer,carbo
n tower, 
demister 
pad with 
drain, 
receiver 
tank, biogas 
flow meter, 
gas 
analyser 

1 nos                    
10,800,000  

           
10,800,000  

                       
1,000,000  

          
11,800,000  5%                 

720,000  
                      
12,520,000  

14 
SLPP 
RENEW 
LLP 

Biogas 
Upgradatio
n unit 

1 nos                    
26,500,000  

           
26,500,000  

                       
2,000,000  

          
28,500,000  5%              

1,685,000  
                      
30,185,000  

15 
SLPP 
RENEW 
LLP 

CNG 
compressor 
(250bar) 

2 no                       
5,000,000  

           
10,000,000  

                       
2,000,000  

          
12,000,000  18%              

2,160,000  
                      
14,160,000  

16 

Super 
Technical 
(India) Pvt 
Ltd 

Filling 
station 1 set                       

1,207,500  
             
1,267,875  

                          
500,000  

            
1,767,875  18%                 

318,218  
                        
2,086,093  

17 Puti 
Energy Flaring Unit 1 set                          

350,000  
                
367,500  

                          
300,000  

                
667,500  5%                    

72,375  
                            
739,875  

18 S S Gas Lab 
Asia 

CO2 
capturing  1 set                    

13,100,000  
           
13,100,000  

                                      
-    

          
13,100,000  5%                 

655,000  
                      
13,755,000  

19 
Rama 
Cylinders 
Private 

Cascades 20 nos.                       
1,184,000  

           
24,153,600  

                                      
-    

          
24,153,600  18%              

4,347,648  
                      
28,501,248  
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Limited 

20 

Control 
plus oil & 
gas 
solutions 
private 
limited 

Odourizer 1 nos.                       
1,390,000  

             
1,417,800  

                                      
-    

            
1,417,800  5%                    

70,890  
                        
1,488,690  

21 
GGE 
Powers 
pvt. Ltd. 

CHP 1 nos.                    
16,000,000  

           
16,000,000  

                       
1,200,000  

          
17,200,000  5%              

1,016,000  
                      
18,216,000  

22 
Sprint/Cen
tury/GM 
Engineers 

EOT Crane 1 nos                       
1,000,000  

             
1,000,000  

                       
1,500,000  

            
2,500,000  5%                 

320,000  
                        
2,820,000  

23 SREPL 

BIO-CNG 
Dispenser 
Filing 
Station 

1 set                       
8,510,000  

             
8,510,000  

                       
1,500,000  

          
10,010,000  18%              

1,801,800  
                      
11,811,800  

Total ( SECTION - B)   
                   
85,041,500  

        
113,116,775  

                     
10,000,000  

        
123,116,775               

13,166,931  
                    
136,283,706  

SECTION C - ORGANIC LIQUID AND SOLID FERTILIZER 

24 

Shyam 
Indus 
Power 
Solutions 
Private 
Limited 

Buffer Tank 
Civil 
Constructio
n 

2 set                       
5,000,000  

           
10,000,000  

                       
5,000,000  

          
15,000,000  18%              

2,700,000  
                      
17,700,000  

25 NETZSH 
pumps Pump  2 nos                          

300,000  
                
600,000  

                          
500,000  

            
1,100,000  5%                 

120,000  
                        
1,220,000  

26 NETZSH 
pumps 

Rectangle 
Lagoon  
with pump 

1 nos                          
300,000  

                
300,000  

                       
5,500,000  

            
5,800,000  5%              

1,005,000  
                        
6,805,000  

27 
Urja Bio 
System Pvt. 
Ltd 

Decanter 3 nos                       
1,550,000  

             
4,788,000  

                       
1,200,000  

            
5,988,000  5%                 

455,400  
                        
6,443,400  

28 
Ambika 
Engineerin
g works 

Aerotiller 1 nos                       
1,510,000  

             
1,510,000                

1,510,000  5%                    
75,500  

                        
1,585,500  

29 Bhansali 
Traillors Tanker 3 nos                          

500,000  
             
1,500,000                

1,500,000  18%                 
270,000  

                        
1,770,000  

30 Tyco India 
Pvt. Ltd. 

Bagging 
Unit 1 set                       

2,500,000  
             
2,500,000  

                       
5,500,000  

            
8,000,000  5%              

1,115,000  
                        
9,115,000  

31 J Pee 
Engineers 

Bottling 
Unit 1 set                       

1,500,000  
             
1,500,000  

                       
3,000,000  

            
4,500,000  5%                 

615,000  
                        
5,115,000  

Total ( SECTION - C)   
                   
13,160,000  

           
22,698,000  

                     
20,700,000  

           
43,398,000    

             
6,355,900  

                      
49,753,900  

SECTION D - OTHERS 
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32 

Tata/Eiche
r/Mahindr
a/Ashok 
Leyland 

Trucks 3 nos                       
1,000,000  

             
3,000,000                

3,000,000  28%                 
840,000  

                        
3,840,000  

33 Lab Man Lab 
Material 1 nos                       

2,500,000  
             
2,500,000  

                       
1,500,000  

            
4,000,000  18%                 

720,000  
                        
4,720,000  

34 
SLPP 
RENEW 
LLP 

Field 
Instruments 
& 
Automation  
Spare 
automation 
software  

1 set                       
5,857,000  

             
5,857,000  

                       
1,500,000  

            
7,357,000  18%              

1,324,260  
                        
8,681,260  

35 

Essar 
Pneumatics 
& 
Equipment,  

Air 
compressor 
with dryer  

2 nos                          
127,500  

                
255,000  

                                      
-    

                
255,000  5%                    

12,750  
                            
267,750  

36 

SAPPHIRE 
FIRE 
PROTECTI
ON 
PROJECTS
PVT. LTD. 

Fire system 1 set                       
3,442,411  

             
3,580,107                

3,580,107  5%                 
179,005  

                        
3,759,112  

37     1 LS                       
8,040,000  

             
8,040,000                

8,040,000  18%              
1,447,200  

                        
9,487,200  

38   
 

1 LS                       
3,000,000  

             
3,000,000                

3,000,000  5%                 
150,000  

                        
3,150,000  

39     1 LS                       
6,000,000  

             
6,000,000                

6,000,000  18%              
1,080,000  

                        
7,080,000  

40   

Electricals - 
Panels, vfd, 
transformer
s & lighting, 
high-mast 
etc. 

1 LS                    
12,000,000  

           
12,000,000  

                       
2,200,000  

          
14,200,000  5%                 

996,000  
                      
15,196,000  

41   Misc. Civil 
Works 1 LS                    

36,600,000                        
36,600,000  

          
36,600,000  18%              

6,588,000  
                      
43,188,000  

Total ( SECTION - D)   
                   
78,566,911  

           
44,232,107  

                     
41,800,000  

           
86,032,107    

           
13,337,215  

                      
99,369,322  

46  

Contingenci
es @ 5% of 
Total Cost    

          
12,077,852  

                       
5,000,000  

          
17,077,852  5%                 

853,893  
                      
17,931,745  

      
        
253,634,886  

                  
105,000,000  

        
358,634,886              

45,987,427  
                   
404,622,313  
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Annexure 3: Calculation of Annual Manpower Cost 

 

LABOUR  EXPENSES WORKSHEET Nos. RATE TOTAL 
Drivers 6 15000 90000 
Cleaners and helpers 12 15000 180000 
Site supervisors (each shift 2 people - 1 mechanical & 1 
electrical in 2 shifts) 6 50000 300000 
Lab technician 1 45000 45000 
Head Electrician 1 50000 50000 
Site Labour (5 each shift daily 3 shifts) 15 17000 255000 
JCB Vehicle operators / drivers 2 15000 30000 
Cleaning system Incharge 3 50000 150000 
Security 4 15000 60000 
project incharge 1 100000 100000 
  Total salary per month 1260000 

  
Total Salary 

per year   15120000.00 
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Annexure4: Working Capital Calculation 

Details of Working Capital Requirement 

Particulars No. of days 
2019-
2020 

2020-
2021 

2021-
2022 

2022-
2023 

2023-
2024 

2024-
2025 

2025-
2026 

2026-
2027 

2027-
2028 

  
1 2 3 4 5 6 7 8 9 

Receivables 15 61.21 65.32 69.89 74.79 80.02 85.62 91.61 98.03 104.89 

Total   61.21 65.32 69.89 74.79 80.02 85.62 91.61 98.03 104.89 

Stock of raw material 14 9.30 9.74 10.23 10.74 11.27 11.84 12.43 13.05 13.70 

Less Creditors 14 18.20 19.24 20.40 21.63 22.93 24.62 26.46 28.47 30.66 

NWC   52.31 55.82 59.72 63.89 68.36 72.84 77.58 82.61 87.94 

Working capital Margin  25% 13.08 13.95 14.93 15.97 17.09 18.21 19.40 20.65 21.98 

Working capital loan 75% 39.24 41.86 44.79 47.92 51.27 54.63 58.19 61.96 65.95 

Rate of interest  12.25% 2.40 2.56 2.74 2.93 3.13 3.34 3.55 3.78 4.03 
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Annexure 5: Statement of Profitability Projections (P&L) 
PROJECTED PROFIT & LOSS STATEMENT 

Particulars (Rs. 
Lacs) 

 Year  
2019-
2020 

2020-
2021 

2021-
2022 

2022-
2023 

2023-
2024 

2024-
2025 

2025-
2026 

2026-
2027 

2027-
2028 

2028-
2029 

Revenue 1 2 3 4 5 6 7 8 9 10 
Income from 
sale of CBG 

                  
399.90  

                   
855.79  

               
915.69  

               
979.79  

             
1,048.37  

               
1,121.76  

             
1,200.28  

             
1,284.30  

              
1,374.21  

             
1,470.40  

Income from 
sale of Dry Ice 

                    
141.34  

                   
302.46  

              
323.63  

               
346.29  

               
370.53  

               
396.46  

               
424.22  

                
453.91  

               
485.69  

                
519.68  

Income from 
sale of 
fertilizers 

                   
201.50  

                     
431.21  

               
461.39  

               
493.69  

               
528.25  

               
565.23  

               
604.79  

                
647.13  

               
692.43  

               
740.90  

Total Revenue 
         

742.74  
        

1,589.46  
    

1,700.72  
      

1,819.77  
      

1,947.15  
    

2,083.45  
    

2,229.30  
    

2,385.35  
    

2,552.32  
    

2,730.98  
Direct 
Expenses                     
Cost of Feed 
Stock 

                   
120.90  

                   
253.89  

              
266.58  

                
279.91  

                
293.91  

               
308.60  

               
324.04  

               
340.24  

               
357.25  

                 
375.11  

Wages  
                     

75.60  
                     

161.78  
                 

173.11  
                

185.23  
                 

198.19  
                

212.07  
                

226.91  
               

242.79  
               

259.79  
               

277.98  

Power & Fuel 
                    

117.80  
                    

247.41  
              

259.78  
               

272.77  
                

286.41  
               

300.73  
                

315.76  
                

331.55  
                

348.13  
               

365.54  

Depreciation 
                     

82.40  
                     

164.81  
                

164.81  
                 

164.81  
                 

164.81  
                 

164.81  
                 

164.81  
                 

164.81  
                 

164.81  
                 

164.81  
Total Direct 
Cost 

          
396.71  

          
827.89  

       
864.28  

        
902.71  

        
943.31  

       
986.20  

      
1,031.51  

     
1,079.39  

      
1,129.97  

      
1,183.43  

Operating 
Profit 

         
346.03  

           
761.57  

       
836.44  

        
917.06  

     
1,003.84  

     
1,097.25  

      
1,197.78  

     
1,305.96  

     
1,422.35  

     
1,547.56  

Administration 
Expenses                     
Operation & 
Maintenance 

                      
43.21  

                      
92.47  

                 
98.95  

                
105.87  

                 
113.28  

                 
129.14  

                
147.22  

                
167.83  

                 
191.33  

                 
218.12  

Selling & 
Distribution 

                      
18.60  

                      
39.80  

                 
42.59  

                  
45.57  

                  
48.76  

                   
52.17  

                  
55.83  

                  
59.74  

                  
63.92  

                  
68.39  

Interest on 
Term 
Loan/ICD 

                   
183.75  

                   
293.03  

              
229.69  

                 
174.01  

                 
118.32  

                  
62.64  

                   
10.44  

                         
-    

                         
-    

                         
-    

Interest on 
Working 
capital 

                       
2.40  

                        
2.56  

                   
2.74  

                    
2.93  

                     
3.13  

                    
3.34  

                    
3.55  

                    
3.78  

                    
4.03  

                    
4.29  

Sub Total 
         

247.96  
          

427.86  
       

373.96  
       

328.38  
       

283.50  
       

247.30  
        

217.04  
        

231.35  
       

259.27  
       

290.79  
Net Profit 
Before Tax 

           
98.07  

           
333.71  

       
462.48  

       
588.68  

       
720.34  

       
849.95  

       
980.74  

      
1,074.61  

      
1,163.07  

     
1,256.76  

Income Tax 
Liability 

                      
20.19  

                      
68.70  

                  
95.21  

                  
121.19  

                
148.29  

                
174.98  

                
201.90  

                
221.23  

               
239.44  

               
258.73  

Profit After 
Tax 

           
77.88  

           
265.01  

       
367.27  

       
467.49  

       
572.04  

       
674.98  

       
778.84  

       
853.38  

       
923.63  

       
998.04  

Cash Accruals 
                   

160.29  
                    

429.81  
              

532.08  
               

632.29  
               

736.85  
               

839.78  
               

943.64  
               

1,018.18  
             

1,088.44  
              

1,162.84  
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Annexure 6: Cash Flow Statement 

            Particulars (Rs. Lacs) 2018-19 2019-
2020 

2020-
2021 

2021-
2022 

2022-
2023 

2023-
2024 

2024-
2025 

2025-
2026 

2026-
2027 

2027-
2028 

2028-
2029 

   1 2 3 4 5 6 7 8 9 10 

Sources Funds                       

Cash from Operations             -    
      

160.29  
      

429.81  
      

532.08  
      

632.29  
      

736.85  
      

839.78  
      

943.64  
   

1,018.18  
   

1,088.44  
   

1,162.84  

Capital 
 

1,803.48  
             

-    
             

-    
             

-    
             

-    
             

-                 -                 -                 -                 -    
             

-    

Subsidy             -    
      

250.00  
      

250.00  
             

-    
             

-    
             

-                 -                 -                 -                 -    
             

-    

Term Loan 
 

3,000.00  
             

-    
             

-    
             

-    
             

-    
             

-                 -                 -                 -                 -    
             

-    

Increase in Working Capital             -    
        

39.24  
          

2.63  
          

2.93  
          

3.13  
          

3.35  
          

3.36  
          

3.56  
          

3.77  
          

3.99  
          

4.23  
Increase in Current 
Liabilities             -    

        
18.20  

          
1.04  

          
1.16  

          
1.23  

          
1.30  

          
1.69  

          
1.84  

          
2.01  

          
2.19  

          
2.39  

Increase in Other Current 
Liabilities             -    

          
1.00  

          
2.00  

          
2.00  

          
3.00  

          
3.00  

          
3.00  

          
3.00  

          
3.00  

          
3.00  

          
3.00  

Total Funds Available [A] 
 

4,803.48  
      

468.72  
      

685.48  
      

538.16  
      

639.65  
      

744.50  
      

847.83  
      

952.04  
   

1,026.96  
   

1,097.62  
   

1,172.46  

Application Of Funds                       

Fixed Assets 
 

4,343.61  
             

-    
             

-    
             

-    
             

-    
             

-                 -                 -                 -                 -    
             

-    

Increase in Current Assets                       

Increase in Receivables             -    
        

61.21  
          

4.11  
          

4.57  
          

4.89  
          

5.23  
          

5.60  
          

5.99  
          

6.41  
          

6.86  
          

7.34  
Increase in Stock of raw 
materials             -    

          
9.30  

          
0.44  

          
0.49  

          
0.51  

          
0.54  

          
0.56  

          
0.59  

          
0.62  

          
0.65  

          
0.69  

Increase(Decrease) in Loans 
& Advances 459.87 (54.01) 

(115.79
) 

(122.61
) 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

Increase in Other Current 
Assets             -    

          
0.50  

          
1.00  

          
1.50  

             
-    

             
-                 -                 -                 -                 -    

             
-    

Repayment of Term Loan             -    
      

250.00  
      

704.55  
      

454.55  
      

454.55  
      

454.55  
      

454.55  
      

227.27               -                 -    
             

-    

Total Funds Used [B] 
 

4,803.48  
      

267.00  
      

594.30  
      

338.50  
      

459.95  
      

460.32  
      

460.71  
      

233.86  
          

7.03  
          

7.51  
          

8.03  

                        
Opening Balance of Cash 
[C]             -    

          
0.00  

      
201.72  

      
292.90  

      
492.57  

      
672.27  

      
956.46  

   
1,343.58  

   
2,061.76  

   
3,081.69  

   
4,171.79  

                        
Net Surplus/ (-) Deficit [D] 
- [A - B] 

        
0.00  

      
201.72  91.19  199.66  179.71  284.19  387.12  718.18  1,019.93  1,090.11  1,164.43  

                        

Closing Balance [C + D] 
        

0.00  
      

201.72  
      

292.90  
      

492.57  
      

672.27  
      

956.46  
   

1,343.58  
   

2,061.76  
   

3,081.69  
   

4,171.79  
   

5,336.23  
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Annexure 7: Calculation of Debt Service Coverage Ratio 

DSCR 

  1 2 3 4 5 6 7 
Year 2019-2020 2020-2021 2021-2022 2022-2023 2023-2024 2024-2025 2025-2026 

Cash Accruals 410.29 679.81 532.08 632.29 736.85 839.78 943.64 

                

Add               

Interest on Term Loan 183.75 293.03 229.69 174.01 118.32 62.64 10.44 

                

Total Cash Accruals 594.04 972.84 761.76 806.30 855.17 902.42 954.08 

                

Interest on Term Loan 183.75 293.03 229.69 174.01 118.32 62.64 10.44 

Repayment of Term Loans   250.00 704.55 454.55 454.55 454.55 454.55 227.27 

  433.75 997.57 684.23 628.55 572.87 517.19 237.71 

                

DSCR  1.37 0.98 1.11 1.28 1.49 1.74 4.01 

Average DSCR             1.44 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
  
 

 
 
 
 

46 
 

Statement showing calculation of Payback period 

  
 

 (Rs. In lacs)    

Year Cash Inflow Cum. Cash Inflow  Period (Year)  

  
  

  

1.0                 410.29                  410.29                      -    

2.0                 429.81                  840.10                      -    

3.0                 532.08               1,372.18                      -    

4.0                 632.29               2,004.47                      -    

5.0                 736.85               2,741.32                      -    

6.0                 839.78               3,581.10                      -    

7.0                 943.64               4,524.74                      -    

8.0              1,018.18               5,542.93                  7.03  

9.0              1,088.44               6,631.37                      -    

10.0              1,162.84               7,794.21                      -    
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PROJECT IRR CALCULATION 

PROJECT IRR 
CALCULATION 

           Particulars (Rs. Lacs) 2018-19 2019-
2020 

2020-
2021 

2021-
2022 

2022-
2023 

2023-
2024 

2024-
2025 

2025-
2026 

2026-
2027 

2027-
2028 

2028-
2029 

  0 1 2 3 4 5 6 7 8 9 10 

Cash Outflow                       

Capital Cost  4343.61 0.00                   

                        

Total Outflow 4,343.61  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  

                        

Cash Inflow                       

PAT 0.00  77.88  265.01  367.27  467.49  572.04  674.98  778.84  853.38  923.63  998.04  

                        

Depreciation 0.00  82.40  164.81  164.81  164.81  164.81  164.81  164.81  164.81  164.81  164.81  

                        

Interest on Term Loan 0.00  183.75  293.03  229.69  174.01  118.32  62.64  10.44  0.00  0.00  0.00  

                        

Income Tax 0.00  20.19  68.70  95.21  121.19  148.29  174.98  201.90  221.23  239.44  258.73  

                        

Total Inflow  0.00  364.23  791.54  856.97  927.49  1,003.47  1,077.40  1,155.98  1,239.41  1,327.88  1,421.57  

                        

Total Inflow before Tax (4,343.61) 364.23  791.54  856.97  927.49  1,003.47  1,077.40  1,155.98  1,239.41  1,327.88  1,421.57  

                        

Tax 0.00  20.19  68.70  95.21  121.19  148.29  174.98  201.90  221.23  239.44  258.73  

                        

Total Inflow after Tax (4,343.61) 344.04  722.84  761.76  806.30  855.17  902.42  954.08  1,018.18  1,088.44  1,162.84  
PROJECT IRR BEFORE 
TAX                     15.99% 
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Annexure 8: Calculation of Break-Even Point based on Optimum Capacity Utilization 

(Rs in Lakh) 

Calculation of Break-Even Point based on Optimum Capacity Utlisation 
Sl.
No. Particulars 2019-

2020 
2020-
2021 

2021-
2022 

2022-
2023 

2023-
2024 

2024-
2025 

2025-
2026 

2026-
2027 

2027-
2028 

2028-
2029 

    1 2 3 4 5 6 7 8 9 10 

1 Total Revenue                      
           

742.74  
        

1,589.46  
        

1,700.72  
        

1,819.77  
        

1,947.15  
        

2,083.45  
        

2,229.30  
        

2,385.35  
        

2,552.32  
        

2,730.98  

2 Variable Expenses                     

  Cost of Feed Stock 
           

120.90  
           

253.89  
           

266.58  
           

279.91  
           

293.91  
           

308.60  
           

324.04  
           

340.24  
           

357.25  
           

375.11  

  Wages  
             

75.60  
           

161.78  
           

173.11  
           

185.23  
           

198.19  
           

212.07  
           

226.91  
           

242.79  
           

259.79  
           

277.98  

  Power & Fuel 
           

117.80  
           

247.41  
           

259.78  
           

272.77  
           

286.41  
           

300.73  
           

315.76  
           

331.55  
           

348.13  
           

365.54  

  Selling & Distribution 
             

18.60  
             

39.80  
             

42.59  
             

45.57  
             

48.76  
             

52.17  
             

55.83  
             

59.74  
             

63.92  
             

68.39  

  
Total Variable 
Expenses  

           
332.90  

           
702.89  

           
742.06  

           
783.48  

           
827.27  

           
873.57  

           
922.54  

           
974.32  

        
1,029.08  

        
1,087.01  

                        

3 Contribution 
           

409.83  
           

886.57  
           

958.66  
        

1,036.29  
        

1,119.88  
        

1,209.88  
        

1,306.76  
        

1,411.03  
        

1,523.24  
        

1,643.97  

                        

4 Fixed Costs:                     

  
Operation & 
Maintenance 

             
43.21  

             
92.47  

             
98.95  

           
105.87  

           
113.28  

           
129.14  

           
147.22  

           
167.83  

           
191.33  

           
218.12  

  Interest on Term Loan 
           

183.75  
           

293.03  
           

229.69  
           

174.01  
           

118.32  
             

62.64  
             

10.44  
                   

-    
                   

-    
                   

-    

  
Interest on Working 
capital 

               
2.40  

               
2.56  

               
2.74  

               
2.93  

               
3.13  

               
3.34  

               
3.55  

               
3.78  

               
4.03  

               
4.29  

  
Depreciation (Under 
SLM) 

             
82.40  

           
164.81  

           
164.81  

           
164.81  

           
164.81  

           
164.81  

           
164.81  

           
164.81  

           
164.81  

           
164.81  

                        

5 Total Fixed Cost 
           

311.76  
           

552.86  
           

496.17  
           

447.61  
           

399.54  
           

359.93  
           

326.02  
           

336.42  
           

360.16  
           

387.21  

                        

6 Break-Even Point in (%) 76.07% 62.36% 51.76% 43.19% 35.68% 29.75% 24.95% 23.84% 23.64% 23.55% 

  
(Fixed Cost/ Total 
Contribution) X 100                     
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Annexure 9: Projected Balance Sheet for 10 Years 

PROJECTED BALANCE SHEET 
Particulars 

(Rs. Lacs) 
2018-
2019 

2019-
2020 

2020-
2021 

2021-
2022 

2022-
2023 

2023-
2024 

2024-
2025 

2025-
2026 

2026-
2027 

2027-
2028 

2028-
2029 

   1 2 3 4 5 6 7 8 9 10 

 Liabilities:                       

Capital 
               

1,803.48  
                

1,803.48  
                

1,803.48  
                

1,803.48  
                 

1,803.48  
                 

1,803.48  
                 

1,803.48  
                 

1,803.48  
                 

1,803.48  
                 

1,803.48  
                 

1,803.48  
Profit & Loss 
Account 

                         
-    

                     
77.88  

                   
342.89  

                   
710.16  

                 
1,177.65  

                 
1,749.70  

                 
2,424.67  

                 
3,203.51  

                 
4,056.89  

                 
4,980.52  

                 
5,978.56  

Term Loan 
               

3,000.00  
                

2,750.00  
                

2,045.45  
                

1,590.91  
                 

1,136.36  
                    

681.82  
                    

227.27  
                        

0.00  
                        

0.00  
                        

0.00  
                        

0.00  
Working 
Capital 
Borrowings 

                         
-    

                     
39.24  

                     
41.86  

                     
44.79  

                      
47.92  

                      
51.27  

                      
54.63  

                      
58.19  

                      
61.96  

                      
65.95  

                      
70.18  

Sundry 
Creditors 

                         
-    

                     
18.20  

                     
19.24  

                     
20.40  

                      
21.63  

                      
22.93  

                      
24.62  

                      
26.46  

                      
28.47  

                      
30.66  

                      
33.05  

Other Current 
Liability 

                         
-    

                       
1.00  

                       
3.00  

                       
5.00  

                        
8.00  

                      
11.00  

                      
14.00  

                      
17.00  

                      
20.00  

                      
23.00  

                      
26.00  

Inter 
Corporate 
Deposits 

                         
-    

                          
-    

                          
-    

                          
-    

                           
-    

                           
-    

                           
-    

                           
-    

                           
-    

                           
-    

                           
-    

Total 
Liabilities 

               
4,803.48  

                
4,689.80  

                
4,255.93  

                
4,174.74  

                 
4,195.04  

                 
4,320.20  

                 
4,548.68  

                 
5,108.64  

                 
5,970.79  

                 
6,903.61  

                 
7,911.26  

 Assets:                       
 Fixed Assets 
(gross) 

               
4,343.61  

                
3,843.61  

                
3,843.61  

                
3,843.61  

                 
3,843.61  

                 
3,843.61  

                 
3,843.61  

                 
3,843.61  

                 
3,843.61  

                 
3,843.61  

                 
3,843.61  

Less: 
Depreciation 

                         
-    

                     
82.40  

                   
247.21  

                   
412.01  

                    
576.82  

                    
741.62  

                    
906.43  

                 
1,071.23  

                 
1,236.04  

                 
1,400.84  

                 
1,565.65  

Net Block 
               

4,343.61  
                

3,761.20  
                

3,596.40  
                

3,431.59  
                 

3,266.79  
                 

3,101.98  
                 

2,937.18  
                 

2,772.37  
                 

2,607.57  
                 

2,442.76  
                 

2,277.96  
Current 
Assets:                       

Receivables 
                         

-    
                     

61.21  
                     

65.32  
                     

69.89  
                      

74.79  
                      

80.02  
                      

85.62  
                      

91.61  
                      

98.03  
                    

104.89  
                    

112.23  
Stock of raw 
materials 

                         
-    

                       
9.30  

                       
9.74  

                     
10.23  

                      
10.74  

                      
11.27  

                      
11.84  

                      
12.43  

                      
13.05  

                      
13.70  

                      
14.39  

Loans & 
Advances 459.87 

                   
405.86  

                   
290.07  

                   
167.46  

                    
167.46  

                    
167.46  

                    
167.46  

                    
167.46  

                    
167.46  

                    
167.46  

                    
167.46  

Other Current 
Assets 

                         
-    

                   
250.50  

                       
1.50  

                       
3.00  

                        
3.00  

                        
3.00  

                        
3.00  

                        
3.00  

                        
3.00  

                        
3.00  

                        
3.00  

Cash & Bank 
Balance 

                      
0.00  

                   
201.72  

                   
292.90  

                   
492.57  

                    
672.27  

                    
956.46  

                 
1,343.58  

                 
2,061.76  

                 
3,081.69  

                 
4,171.79  

                 
5,336.23  

Sub Total 
                  

459.87  
                   

928.60  
                   

659.53  
                   

743.15  
                    

928.26  
                 

1,218.22  
                 

1,611.50  
                 

2,336.27  
                 

3,363.23  
                 

4,460.85  
                 

5,633.31  

Total Assets 
               

4,803.48  
                

4,689.80  
                

4,255.93  
                

4,174.74  
                 

4,195.04  
                 

4,320.20  
                 

4,548.68  
                 

5,108.64  
                 

5,970.79  
                 

6,903.61  
                 

7,911.26  
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                                                                                                                                               Annexure -10: 

 Plant Site Plan. 
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                                                                                                                                                 Annexure -11:  

Plant Layout. 
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                                                                                                                                                          Annexure 12:  

Land Registry. 
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                                                                                                                                                          Annexure 13:  

Availability of raw material: 

We require per day approx. 240 tonnes raw material in the form of  

(1) Cattle Dung 150 TPD 

(2)  Press Mud 90 TPD. 

 

1-Cattle Dung 

We have got following confirmation: 

Sr. 
No. 

Name of Party Description 
of Raw 
Material 

Nos. of trolleys 
available per day 

Qty. (In 
tonnes)  @ 3.5 
tonne per 
trolley 

Remarks 

1 Municipal Corporation, 
Rohtak 

Cattle 
Dung/Waste 

80 280 Enclosed 
Letter dated. 
08-06-2018  

2 Hira poultry farm, Gohana 
Bye Pass, Rohtak 

Poultry waste 3 10.5 Enclosed 
Letter dated 
12/06/2018 

3 Sri Krishna Gausala Samiti, 
Mokhra, Rohtak  

Cattle Dung 3 10.5 Enclosed 
Letter dated 
15/06/2018 

4 Akhil Bhartiya Gausala, 
Pahrawer, Rohtak 

Cattle Dung 10 30.5 Enclosed 
Letter dated 
11/06/2018 

5 Dharmarth Gausala, 
Sisana, Sonepat 

Cattle Dung 6 21 Enclosed 
Letter dated 
18/06/2018 

Confirmed per day supply 102 352.5/Day  

 

 

 

2- Pressmud 

During 2017-2018 season Spectrum Renewable Energy Pvt Ltd was the highest bidder for pressmud coming out 
of “The Haryana Cooperative Sugar Mills Limited”.The bid was Rs 30,500 payment for pressmud coming out 
from crushing of 1,00,000 Quintals of sugarcane. 

On the basis of measurements of the picked up pressmud  we found that the output of pressmud is above 4% of 
the weight of sugarcane crushed.We got 25408 Tonnes of pressmud where the sugarcane crushed was 6351817 
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quintals.The cost to us for 25408  tonnes incluiding transport was Rs 40,00,000  .The net cost to us was Rs  
160/Ton . 

There is another sugar mill named “ The Meham Cooperative sugar mills Limited Rohtak ”which is 10 Km from 
the plant. Presuming we get the pressmud at the same rate and the pressmud output is 4% , the production at 
Meham mill shall  come to 17580 Tonnes. So the availability of pressmud from just two mills is 25408 tons + 
17580 = 42988 Tons/year. Even  if we do not get the tender, the purchase price taken by us in our DPR 
calculation is comfortable enough to buy from the successful bidder. We are also in touch with both the mills and 
the Govt to give us supply for next 10 years at predefined  price as anaerobic digestion is the most environment 
friendly disposal of the pressmud.. 

Based on above logic following is the likely annual availability of pressmud for our plant from only two 
mills.There are, infact ,two more mills at Gohana and Sonipat within 50 Km radius of the plant. 

 

Sr. No Name of Party Description 
of Raw 
Material 

Sugarcane 
crushed in season 
2017-2018. 

Pressmud in 
Tonnes 

Remarks 

1 The Haryana Cooperative 
Sugar Mill Limited 

Pressmud 6351817 Quintals  25408 Enclosed 
Cane crushing 
sheet. 

2 The Meham  Cooperative 
Sugar Mills 
Ltd,Meham,Distt Rohtak 

Pressmud 4395235 Quintals 17580 Enclosed 
Cane crushing 
sheet. 

 

Per day availability 

 42988/year 

118/Day 
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                                                                                                                                                          Annexure 14: 

 Agreement to sell Bio-CNG. 

 

 



 
  
 

 
 
 
 

79 
 

 

 

 
 



 
  
 

 
 
 
 

80 
 

 

 

 



 
  
 

 
 
 
 

81 
 

 

  

 
  

 



 
  
 

 
 
 
 

82 
 

 

 

 
 

  



 
  
 

 
 
 
 

83 
 

 

 

 
 

  

 



 
  
 

 
 
 
 

84 
 

                                                                                                                                         

                                                                                                                                      Annexure 15: 

 

Dry Ice Market 

 

In a biogas plant during purification of biogas to make bio-CNG an equal quantity of CO2 escapes in the 
atmosphere. It is for the first time in India that we are experimenting with the capture of CO2 and turn it into 
liquid CO2/dry ice .Preliminary enquiry has revealed that demands for the two item is increasing at a fast rate. 
The demand in NCR,Delhi region is primarily met by the dry ice plants in Punjab where most of the plants are 
located. During summer the retail price of Dry Ice goes upto Rs 45 + transportation. So we have taken a very 
pessimistic rate of Rs 15/kg has been taken. 
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Annexure 16: Agreement to sell organic solid /liquid fertilizer. 
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