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AVJ Agrico Pvt. Ltd. 

Project Report – 350 KLPD Grain-Based Ethanol (Biofuel) Plant and Cogeneration Power Plant of 12 MW Capacity

SUMMARY 

1.0 AVJ Agrico Pvt. Ltd. is a company registered under Indian Companies Act, 2013 having its 
registered office at Plot no. 23, Ground Floor, Block – A, Rajasthan Udyog Nagar, Delhi - 110033. 

2.0 The industry is planning to install a new greenfield Ethanol (Biofuel) project by installing a grain-
based Zero Liquid Discharge Ethanol Plant at Plot no. J22 to J28, Industrial Growth Center, 
Borgaon, Tehsil Sausar, District Chhindwara, Madhya Pradesh. The industry intends to install a 
350 KLPD grain-based Ethanol Plant (Biofuel production) and cogeneration power plant of 12 
MW capacity at the proposed location. 

3.0 Chhindwara is is a part of Vindhyachal‐Baghelkhand region situated in the southcentral part of 
the Madhya Pradesh. Chhindwara district lies between latitudes 21o27’N and 22o49’ and 
longitudes 78o01’ and 79o23’E. It is bounded by the districts of Hoshangabad and Betul in the 
west, Narsimhapur in the north, Seoni in the east and by the Nagpur and Amravati districts of the 
Maharashtra state in the south. It covers an area of 11,815 sq. km. which is 3.83 percent of the 
geographical area of the state. It stands first in rank in terms of area within the state. The altitude 
of the district varies between 381 to 1,157 meters above the mean sea level. The climate of 
Chhindwara district can be classified as tropical steppe, Semi-arid and hot which is mainly dry 
with very hot summer and cold winter except during monsoon. There are four seasons in a year. 
The normal monsoon and annual rainfall of the district is 1330 mm. 

4.0  The promoters of the project have already acquired 6.73 hectares of land at Plot no. J22 to J28, 
Industrial Growth Center, Borgaon and its adjoining private land, Tehsil Sausar, District 
Chhindwara, Madhya Pradesh. The benefits of the location are as below; 
 Required raw material is abundantly available in the nearby adjoining area.
 Raw materials can also be easily procured from grain surplus nearby states such as Orissa,

Chhatisgarh, Rajasthan etc.
 Good availability of MPIDC water supply
 Well connected by road/rail network
 Proximity to ethanol consuming OMC depot
 Manpower available for industrial purposes

5.0 The grain-based ethanol plant process will have the following steps, namely - Grain Receipt and 
Storage, Grain Handling and Milling, Slurry Preparation/Liquefaction, Saccharification and 
Fermentation, Multi-Pressure Distillation, MSDH, Decantation, Multi-Effect Evaporation, DDGS 
Dryer & Spirit Storage. 
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6. The industry will install a 12 MW Back Pressure Turbine for cogeneration of Power. The industry 
plans to install an 80 TPH capacity fluidized bed boiler (FBC) for the production of 12 MW of 
cogeneration of power with steam and plans to use Biomass/Coal as Fuel for the Boiler Furnace. 

7. The industry will install a 1000 MT/day Water Treatment Plant (DM plant), 7000 m3/Hr. 
Recirculation Cooling Towers as a part of the utilities.  

8. The industry will use grains such as damaged food grains, broken rice, maize, bajra, jowar and 
other starch containing grains etc. as basic raw material. Besides this, processing chemicals 
would be used for the production of Ethanol. The daily fuel (biomass) requirements for the 80 
TPH boiler furnace of the cogeneration power plant would be around 20 MT/hour or 480 MT/day. 
Biomass is abundantly available in the area. 

9. Besides the main products as mentioned before, the company would also produce byproducts 
such as CO2, Fusel Oil, DDGS, Corn Oil (in case of maize used as raw material). 

10. Fresh water requirements for the proposed greenfield project of the industry would be around 
1750 MT/day. This includes water requirements for proposed ethanol plant, and boiler 
requirements etc. The fresh water requirements will be met partially with canal water and partially 
with ground water. 

11. During the operation of the project, wastewater in the form of spent wash (1624 MT/day), spent 
lees (350 MT /day), MEE condensate (1340 MT /day) and condensates from dryer (399 MT /day) 
would be generated. Besides this, misc. effluent such as floor/fermenter washing effluent @ 25 
MT /day, cooling towers blow down @ 100 MT /day, domestic effluent @ 18 MT /day, D.M. plant 
reject @ 50 MT /day and boiler blowdown @ 50 MT /day, from the proposed project. 

12. The industry would install multiple effect evaporators for the treatment of spent wash thereby 
making the project as ZERO EFFLUENT DISCHARGE INDUSTRY. The spent less and MEE 
condensate would be reused in the process after biological treatment. The other misc. streams 
effluent after biological treatment would be used on land for irrigation purposes. 

13. The estimated cost of the proposed project for 350 KLPD Ethanol plant and cogeneration of 12.0 
MW of power would be around Rs. 235.00 Crores.  
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CHAPTER – 1 
INTRODUCTION 

AVJ Business Group having allied companies is situated in India since 1947. Over the last 68-72 years, 
the group has grown in different business areas ranging from manufacturing (Rubber and Plastic blowing 
agents) and trading of various different types of chemicals (Basic chemicals, Dye/ Dye intermediates, 
Organic chemicals); Manufacturing Compressed Hydrogen Gas (Leading Suppliers in North India), In 
house Transportation of Goods (Fleet Size of 70-80 Trucks); wholesale selling of sugar; Distribution of 
various white goods, Running a Hotel in New Delhi (Hospitality Industry); and Real – Estate Development 
in NCR region. But till today, our primary interest and focus is on manufacturing and trading various types 
of chemicals; & Industrial Gases. 
 
Our various Group Companies are - Surya Air Products (P) Limited, Greenfield Industries (A Unit of 
S.D. Chem (P) Ltd), AVJ Organics (P) Limited, M/s Arun Brothers, M/s Rajdhani Sales Corporation, Indus 
Sales Corporation, M/s Trinity Developers/ M/s Trinity Living Spaces, M/s Parkway Hotels (P) Limited, 
M/s D.P.Goel & Company, In- house Transport Companies - Alpha Roadlines (P) Limited, Utkarsh 
Carriers (P) Limited, Uttam Carriers (P) Limited, Ganesh Transport Company & Others  

 
Our Management Team: 
Mr. Arun Singal: (Chairman & Managing Director) 
As Head of the Group, Mr.Arun Singal, a Graduate in commerce from one of the leading Institutions in 
India (SRCC), brings a wealth of experience, of 48-50 years, to its business operations. He has a deep 
understanding of the market and enjoys excellent relations with all its business associates & partners. 
With his expertise & management skills, he has steered the Group from its modest beginning to large 
and dynamic business operations in various business verticals. Mr. Arun Singal stands as mentor to all 
in Our Company. 
Mr. Abhinav Singal: (Director) 
Mr. Abhinav Singal is a Graduate in Chemistry Honors from St. Stephen’s College (Delhi University) and 
later did post graduate in Business from one of the World’s best management schools - ISB (Indian 
School of Business). He is a perfect combination of business acumen and finance skills to make the 
project a success. Abhinav Singal’s disciplined & planned approach, encouraging leadership and 
dynamic bent of mind helps in steering the Company to new heights. 
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CHAPTER – 2 
PROJECT LOCATION 

AVJ Agrico Pvt. Ltd., a company registered under Indian Companies Act, 1956 having its 
registered office at Plot no. 23, Ground Floor, Block – A, Rajasthan Udyog Nagar, Delhi intends 
to install a new greenfield Ethanol (Biofuel) project by installing a 350 KLPD grain-based Ethanol 
Plant (Biofuel production) and a cogeneration power plant of 12 MW capacity at Plot no. J22 to 
J28, Industrial Growth Center, Borgaon, Tehsil Sausar, District Chhindwara, Madhya Pradesh. 
The company already has acquired 6.73 hectares of land at the said location for the proposed 
project.  

 
2.1 ABOUT THE STATE  

Madhya Pradesh is located in central India. The state is bound on the north by Uttar Pradesh, 
on the east by Chhattisgarh, on the south by Maharashtra, and on the west by Gujarat and 
Rajasthan. It is among the fastest growing states in the country. At current prices, the Gross 
State Domestic Product (GSDP) of Madhya Pradesh for 2020-21 stood at Rs. 9.18 trillion (US$ 
126.40 billion). State’s GSDP grew at a CAGR (in rupee terms) of 11.14% between 2015-16 and 
2020-21. Net State Domestic Product (NSDP) of Madhya Pradesh was about Rs. 8.27 trillion 
(US$ 113.94 billion) in 2020-21. Between 2015-16 and 2020-21, state’s NSDP grew at a CAGR 
of around 11.22%. Madhya Pradesh is rich in natural resources - fuel, minerals, agriculture, and 
biodiversity. It is also the only diamond producing state in the country. Diamond production in the 
state stood at 38,437 carats in 2018-19. Madhya Pradesh offers distinctive monetary and 
strategy/policy incentives for organizations under the Industrial Promotion Policy-2014 other than 
strategies/policies for information technology (IT), biotechnology, tourism, and special economic 
zone (SEZs). To pull in investors and promote entrepreneurs, the State Government has selected 
TRIFAC, an agency that encourages a single window system, for speedy approvals of different 
clearances and consents. As of February 2021, Madhya Pradesh had a total installed power 
generation capacity of 25,489.32 MW, comprising 7,187.62 MW under state utilities, 7,326.09 
MW under central utilities and 10,975.61 MW under the private sector. The state is home to five 
operational SEZs, seven notified SEZs, and 12 formally approved SEZs. Exports from the state 
stood at US$ 5.80 billion in FY21 (until February 2021), the total drug formulations, biologicals 
products exports from Madhya Pradesh accounted for US$ 1,099.97 million, which was 19% of 
the total exports. According to the Department for Promotion of Industry and Internal Trade 
(DPIIT), cumulative FDI inflow in Madhya Pradesh was valued at US$ 263.58 million between 
October 2019 and December 2020. 
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2.2 ABOUT THE DISTRICT 
Chhindwara district is named after its head quarter town Chhindwara. The town evolved from a 
village named Chhind (palm tree) which acquired this name due to the abundance of chhind 
trees in the area. In ancient times Chhindwara formed a part of the Vidarbha kingdom. 
Chhindwara was formed as the annexation of the Nagpur state in 1854 and at first belonged to 
the Nagpur division. Chhindwara district became a part of Jabalpur division after the creation of 
new Madhya Pradesh on 1st November 1956. The district is a part of Vindhyachal‐Baghelkhand 
region situated in the southcentral part of the state. The district lies between latitudes 21o27’N 
and 22o49’ and longitudes 78o01’ and 79o23’E. It is bounded by the districts of Hoshangabad and 
Betul in the west, Narsimhapur in the north, Seoni in the east and by the Nagpur and Amravati 
districts of the Maharashtra state in the south. It covers an area of 11,815 sq. km. which is 3.83 
percent of the geographical area of the state. It stands first in rank in terms of area within the 
state. The altitude of the district varies between 381 to 1,157 meters above the mean sea level. 
According to the physiographical factors like topography, geology, soils, climate and natural 
vegetation the district has been sub‐divided into Satpura Range, Chhindwara Plateau and 
Sausar Forested Upland.  
SATPURA RANGE 

Covering the major parts of Amarwara and Chhindwara tahsils, the Satpura hill ranges enter the 
district from the west to the north‐eastern direction and then turn to the north entering 
Narsimhapur district. In the eastern part, the hills extend from south to north. In the eastern and 
north‐eastern tract, the hills are lower in height and are spread unevenly. The maximum height 
of the region is 1,159 metres near village Khapa in Chhindwara tahsil whereas the minimum 
height is 516 metres near village Bandhan. This hilly region has coverage of fairly dense forests. 
Bankatawa is the main reserved forest in the south‐west of the region. Settlements are found 
along the river valleys due to proximity of cultivated areas. The soils of the region are mixed red, 
black and rocky belonging mostly to Ochrepts‐Orthents‐Rock outcrops sub order association.  
CHHINDWARA PLATEAU 
The plateau is situated in the middle part of the district, which is wider in the east and narrower 
in the west covering the major parts of Amarwara and Chhindwara tahsils and a small patch of 
Sausar tahsil. Satpura hill ranges spread from east to west in broken forms in the western and 
northern parts of the region. The southern part has plateau features whereas the area in the east 
of the Khajri river upto the eastern border is nearly a plain land. Along the eastern bank of the 
Khajri there is a small hill extending in the north‐south direction from where some small streams 
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originate. Maximum height of the region is 1,041 metres near village Chaneri in Amarwara tahsil 
and the minimum height is 637 metres near village Dhamania in Chhindwara tahsil respectively. 
The region is drained by the Kanhara, Kulbhera, Bel, Gunnar, Umar, Khajri, Bagha and Pench 
rivers. The northern and western parts of this region are covered with reserved forests. 
Geological formation in the eastern part belongs to Deccan Trap of Creaceous Eocene period 
while that in the west shows Granite Gneisses of Lower Pre‐Cambrian age. Chikhli Kalan‐

Parasia, Pench valley and Kanhan valley are well known for coal reserves providing employment 
to many people of the area.  
SAUSAR FORESTED UPLAND 
Lying in the southernmost part of the district covering the major part of Sausar tahsil and small 
parts of Chhindwara and Amarwara tahsils. Western part of the forest is an upland area and the 
middle and northern parts are hilly. These hills are spread mainly along the Kanhan river valley. 
These hill ranges are in broken form and enter from the western part of the region and run 
eastwards along the northern border and then tilt in the north south direction. The eastern central 
part of the region is an upland tract in which the small streams originate and drain to both eastern 
and western sides. The eastern part of the region is also hilly but this part is comparatively lower 
in altitude than that of the central hilly tract. It is a part of Deccan Trap. The region is dissected 
by the Wardha, Jam, Ganga, Sampna, Kanhan, Souna and Pench rivers. River Pench forms the 
eastern border of the region. The Wardha flows southwards on the western border. Souna is the 
left‐bank tributary of the Kanhan whereas Jam, Ganga and Sampna are the right bank tributaries 
of the same. The Kanhan flows all through this picturesque landscape. The maximum height of 
the region is 791 metres whereas the minimum height is 381 metres. General slope of the region 
is towards the south. The hilly tract of the region is covered with reserved forests. Chipanala. 
Dulanwari, Deogarh, Kanhan, Khadbeli, Kathi and Gumatra are the main reserved forests spread 

over the region. The shallow black brown soil in this region belong to Orthents‐Ochrepts, 
Orthernts rock outcrops and Usterts Ochrepts. The settlements are found near the foothills and 
along the rivers. The arable area is very limited due to the hilly terrain and forest cover. Cultivation 
can be done along the vallies of Wardha and Pench rivers and in some parts in the south.  
CLIMATE 
The district has comparatively milder climate than the neighbouring district of the south or east. 
The year may be divided into four seasons. The winter season from December to February is 
followed by the summer season from March to middle June. The period from mid-June to 
September is the south‐west monsoon season. October and November constitute the post 
monsoon or retreating monsoon season. Temperature varies between 26oC and 29oC during this 
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season. The annual rainfall in the district is 1,137.2 mm varying from 1,214.5 mm at Sausar to 
1,330.0 mm at Tamia. There is an observatory in the district. In general, the temperature begins 
to increase rapidly in March. May is the hottest month and there is an appreciable drop in the 
temperature with the onset of the monsoon. January is generally the coldest month. 
FOREST ‐ FLORA AND FAUNA 
Endowed with extensive good quality forest with about 35.28 % of the total geographical area of 
the district, the forests of Chhindwara district belong to Southern Tropical Dry Deciduous type. 
The major forest belt occupies the Satpura range, the southern scraps of the Satpura 
Chhindwara plateau, the minor hill ranges along the southern rivers on both sides and the right 
bank of the Pench river. On the traps, teak forest occurs with a lesser proportion of other species. 
On the gneissic formations, mixed forests are typical but not absolute. Other important formations 
bear mixed forests with little teak which is more noticeable in moist valleys, where bamboo often 
occurs. The forests of Ambara, Sillewani, Umreth and Amarwara ranges are reserved forests. 

The ex‐proprietary forests of the northern plateaus falling in Damua, Jamai, Saori and Sanga 
Khera ranges and Jhirpa, Dalekhari and Tamia ranges have been declared as protected forests. 

In the mixed forests of all sorts, on trap formations, the most important of the sub‐type met with 

are (i) Palas and (ii) Khair sub‐type. In Pala’s Forest occurs scattered over hard pan, heavy and 
clayey soil with poor drainages. The other associates met within this type are Saj, Ber, Kalaphetra 
bel etc. Patches of this type are of usual occurrence in Sank and Amarwara ranges. Khar sub‐

type occurs on ridges and dry localities, poor soil. The chief species of animals, now found in the 
district are tiger locally known as Sher, Bagh, or Pooli, its chief haunts are Gumtara, Kanhan, 
Deogarh and Bankatawa and other large blocks in quest of food or when disturbed by fires. 
Tendua (Panther) are found all over the district; Chital (leopard) is also found occasionally in this 
district. Other carnivora, Hyaena which is called the scavenger of the forest; civet cat, and jackal 
are common. The Indian‐sloth bear, is usually confined to rocky country side throughout the 
dense forest. 
MINING 
Famous for its Pench Kanhan coalfields, the history of coal mining industry in the district is about 
70 years old. The first coal mine at Butaria and Barkuhi were opened up in the year 1907 and 

another coal mine in Bhajipani in 1908. The Pench‐Kanhan valley coalfields extend over an area 
of 259 sq.km. Important deposits of clay occurring as layers, about one meter in thickness are 
found near Mandhi, Kundali and Bamni Kalan. The deposits of manganese are confined in the 
Dharwarian rocks to a portion of the Kanhan river valley which has cut down through the Deccan 
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Trap and exposed the underlying Archaean rock. The ores associated with managanese are 
silicate rocks (gondites and rhodonite bearing rocks) Mica, the flaked mica has been recorded in 
Borda kalan. Anhoni Hot water spring called Anhoni is situated on the Deccan Trap. Temperature 
of spring water is about 57oC and the discharge is copious, water is strongly sulpherous and is 
of the Trinaqualle‐wildbad type. 
LAND USE 
The soil of the northern part of the district is generally mixed red and black whereas in the 
southern part it is light black. The total geographical area of the district is 1,181,500 hectares. 
Out of which the forest area is 416865 hectares (35.28%). The non‐agricultural land was 77,634 
hectares uncultivable and barren land was 53,842 hectares and cultivable land was 25,136 
hectares in the district. The net sown area was 483,690 hectares. The land used for wheat was 
111,114 hectares, for rice 18,751 hectares, for Jawar 38,475 hectares and for maize 88,881 
hectares. The net sown area of pulses was 75,804 hectares where gram, tuar and urad were 
produced. 
INDUSTRY 
The progress of industrial development in Chhindwara district during the pro-independence 
period was slow. Coal mining has been most important industry of the district. There are some 
seasonal cotton ginning and bailing mills, brewery or distillery and oil mill in addition to 
engineering, saw, rice and flour mills. 
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CHHINDWARA DISTRICT AT A GLANCE 

S. No.  Parameter Value 
1. Total Geographical Area of the district 11815 sq. km. 

2. Area under Forests 4795 sq. km. 

3. Net area sown 4844 sq. km. 

4. Cultivable area 5555 sq. km. 

5. Total population of the district 20,90,306 

6. Sex ratio (female: male) 964 : 1000 

7. Literacy Ratio 71.2 % 

8. Population Density 177/sq. km. 

9. Administrative setup  

 Number of Tehsils 12 

 Number of Blocks 11 

 Number of Towns 15 

 No. of Inhabited Villages 1965 

 
 

2.3 SELECTION OF SITE 
 The basic criteria for the selection of site for the grain-based distillery project are as below; 

 Raw material availability 
 Raw material cost 
 Transportation cost 
 Accessibility to markets within and nearby states 
 Availability of water 
 Availability of land in abundance 
 Connectivity of road/rail network. 
 Market for final Product 
Based on the above assumptions, Punjab, Haryana, Odisha, Madhya Pradesh, Chhattisgarh, 
West Bengal etc. states are fit for the installation of the grain-based distillery projects. 
Advantages of the location at Plot no. J22 to J28, Industrial Growth Center, Borgaon, Tehsil 
Sausar, District Chhindwara, Madhya Pradesh for the proposed grain-based 350 KLPD Ethanol 
Plant (Biofuel) and cogeneration power plant of 12 MW capacity. 
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 The promoters of the project have acquired 6.73 Hectares of land at Plot no. J22 to J28, 
Industrial Growth Center, Borgaon and its adjoining land area Tehsil Sausar, District 
Chhindwara, Madhya Pradesh.  

 Required raw material is abundantly available in the nearby adjoining area. 
 Raw materials can also be easily procured from grain surplus nearby states such as Orissa, 

Maharastra, Andhra Pradesh, Rajasthan, Chhatisgarh etc. 
 Good availability of surface/ground water 
 Well connected by road/rail network   
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CHAPTER – 3 
PROCESS DESCRIPTION 

3.0 AVJ Agrico Pvt. Ltd. are planning install a new greenfield Ethanol(Biofuel) project by installing a 
350 KLPD grain-based Ethanol (Biofuel) plant and 12.0 MW of power cogeneration at Plot no. 
J22 to J28, Industrial Growth Center, Borgaon, Tehsil Sausar, District Chhindwara, Madhya 
Pradesh. The proposed plant would be operational for 350 days in a year. 

 
3.1 Grain based Distillery Process/Operations 

The grain-based ethanol production process will have following steps/operations. Similar process 
steps would be followed in both the phases. Accordingly, common process steps/operations for 
the project are described below;   
a) Grains receiving and storage 
b) Grains handling and milling 
c) Slurry preparation 
d)  Liquefaction & Saccharification   
e) Fermentation 
f) Multi-pressure distillation 
g) Multi-effect evaporation 
h) Decantation 
i) DWGS Dryer 
j) Ethanol storage 
k) Process Condensate; Lees Treatment & Recycle 
Figure 1 shows the schematic flow diagram of the process operations.  

3.1.1 Grain receiving and storage 
Grains such as broken rice, rotten wheat, maize, bajra and other edible grains are procured from 
various sources, and are stored in silos.  

3.1.2 Grain handling and milling 
The grain would be lifted in bucket elevators, screened followed by removal of stones and iron 
matter. Cleaned grains would then be milled using dry milling process in hammer mills. The flour 
would be fed through the bucket elevators and conveyed to the batch tipping machine through a 
screw conveyor. The flour addition would be metered through the batch tipping machine with 
load cell arrangement, before transferring the flour to the slurry tank through another screw 
conveyor (pre-masher) for slurry preparation process. 
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3.1.3 Slurry preparation/ Liquefaction 
In liquefaction process, starch is hydrolyzed to dextrin. The Liquefaction is carried out in Single 
stage Liquefaction Tank. Feedstock Flour is transferred to Premasher and mixed with Recycle 
Streams and liquefying enzyme. Slurry from Premasher is taken to Liquefaction tank where 
temperature is maintained by means of steam. Necessary retention time is maintained in the 
Liquefaction Tank. Slurry pH is maintained by supplying dilute caustic solution. Contents in Slurry 
Tank are kept in suspension by Agitation. The Liquefied Slurry is then cooled in Slurry Cooler 
using cooling water supply and transferred to Pre-fermentation and Fermentation section. 

3.1.4 Saccharification and instantaneous fermentation 
Yeast seed material is prepared in Pre-fermenter by inoculating sterilized mash with yeast. 
Optimum temperature is maintained by circulating cooling water. The contents of the Pre-
fermenter are then transferred to Fermenter. The purpose of Fermentation is to convert the 
fermentable substrate into alcohol. To prepare the mash for Fermentation, it is diluted with water. 
Yeast is added in sufficient quantity to complete Fermentation to produce alcohol. 
At the start of the cycle, the Fermenter is charged with mash and contents of the Pre-fermenter. 
Significant heat release takes place during Fermentation. This is removed by passing the mash 
through heat exchangers to maintain an optimum temperature. The recirculating pumps also 
serve to empty the Fermenters into Beer Well.  After emptying of Fermenter, it is cleaned with 
CIP using cleaning nozzles. After CIP, Fermenter is ready for next batch to be filled.  

3.1.5 Fermentation   
The Fermentation process is engineered to operate in batch mode depending upon the quality 
of raw material. The purpose of Fermentation is to convert the fermentable sugars into alcohol. 
During Fermentation, sugars are broken down into alcohol and carbon-dioxide. Significant heat 
release takes place during Fermentation.  The fermenter temperature is maintained at around 30 
– 32oC by forced recirculation flow through plate heat exchangers. We have given a provision for 
spent wash recycled to Fermentation depending on solids concentration in fermented wash. The 
carbon dioxide produced during fermentation process is taken into carbon dioxide plant after 
scrubbing where under high pressure & low temperature it is liquefied. The liquefied carbon 
dioxide is then supplied to various beverage industries.    

3.1.6 Multi-Pressure Distillation  
Multi-Pressure Distillation system operates at various pressure conditions. Heat energy from 
columns operating under high pressure is utilized for columns operating under low pressure to 
optimize the operation for energy consumption. 
Wash to RS Mode: 
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Following Columns will be under operation:  
1. Analyser Column      
2. Degasser Column     
3. Pre-Rectifier Column 
Pre-heated fermented wash will be fed to Degasser column. Fermented wash is stripped off 
alcohol by ascending vapors in Analyser column. Pre-Rectifier vapors provide energy to Analyser 
column through a Thermosyphon reboiler. Vapors of Degasser column are condensed and taken 
to Recovery Feed Tank. The condensed Analyser vapors are taken to Pre-Rectifier Column. 
Analyser Condensate is concentrated in Pre-Rectifier column, which operates under pressure. 
Condensing steam provides energy to pre-rectifier column through a vertical Thermosyphon 
reboiler. A Technical Alcohol cut of about 1-2% of total spirit is taken from the Pre-Rectifier 
column. 

3.1.7 Molecular Sieve Dehydration Section– MSDH 
The process drives the Rectified Spirit feed containing at least 95% v/v alcohol is pumped from 
RS feed tank to dehydration section. Rectified spirit is preheated in Feed pre heater with the help 
of product vapors and then fed to top tray of Evaporator Column. The objective of the Evaporator 
Column is to evaporate rectified spirit. The Evaporator Column operates under pressure. Energy 
is supplied to the Evaporator Column through Evaporator Column Reboiler with steam 
condensing on shell side. Overhead feed alcohol vapors from the Evaporator Column are then 
passed through Superheater where alcohol vapors are superheated. Energy for superheating is 
supplied by steam condensation on shell side of the Superheater. Superheated hydrous alcohol 
vapors are sent to twin Adsorbent Beds. The twin Adsorbent Beds operate in cyclic manner. Twin 
beds are provided to allow for bead regeneration in continuous operation. While one bed is in 
dehydration mode, the other is in regeneration mode. Depending on feed and product 
specifications, dehydration-regeneration exchange takes place approximately every few 
minutes. The feed alcohol vapors are passed through the bed under dehydration mode. The 
Adsorbent Bed will absorb moisture present in feed vapors and dehydrated product alcohol 
vapors are obtained from bottom of the bed. The product alcohol vapors are then passed through 
Regeneration Preheater and Feed Preheater for heat recovery. The product alcohol vapors are 
then passed through Product Condenser where product vapors are condensed with the help of 
cooling water. Condensed product alcohol is collected in product receiver. The Product alcohol 
from Product Receiver is Pumped to Product Cooler where it is cooled with the help of cooling 
water and then sent for anhydrous alcohol storage.  
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During regeneration mode, vacuum is applied to the bed under regeneration. A small amount of 
product alcohol vapors is purged through the bed in regeneration mode under high vacuum, to 
prepare the desiccant for cycle changeover when this bed goes online. The purged alcohol 
vapors act as carrier for removal of moisture from the bed. These alcohol vapors along with 
moisture are obtained from the top of bed. These alcohol-water vapors (regeneration stream) are 
condensed in Regeneration Condenser, which is attached to Vacuum Eductor. Vacuum is pulled 
in the system with the help of Vacuum Eductor. Regeneration stream is used as motive fluid for 
Vacuum Eductor. The regeneration stream coming from the Regeneration Condenser is pumped, 
preheated in Regeneration Preheater and fed to the Evaporator Column for recovery of alcohol. 
Moisture present in feed alcohol is removed from the bottom of the Evaporator Column in the 
form of spent lees. 
After one cycle is over, the beds are interchanged, that is, the bed on dehydration mode will be 
switch over to regeneration mode and the bed on regeneration mode will be switch over to 
dehydration mode, with the help of automation system. 

3.1.7 Decantation & Drying Section 
The Spent Wash from Distillation section is decanted in Decanter & Basket Centrifuge & solids 
(DWGS) & liquid (Thin Slope) are separated. The concentration of solids in thin slope is increased 
from 3-4% to 30%. This concentrated liquid called thick slope is then mixed with DWGS & dried 
in Rotary Bundle Tube Dryers & is sold as cattle/poultry feed. 

3.1.8 Evaporation System - Integrated Evaporation Scheme  
The suggested treatment scheme Effect working on the principle of falling film & Force Circulation 

• Analyzer vapors is fed to the first effect evaporator shell side and steam is fed to shell side 
finisher at the given pressure and temperature as the heating medium. 

• Vapors from last effect are condensed in Surface Condenser. A Shell & tube type Multi-pass 
Surface condenser is employed for condensing the shell side vapors. 

• The product at the desired concentration of 35% is obtained at the outlet of Finisher. 

• Each effect is provided with recirculation cum transfer pump.  

• The condensate from surface condensers is collected in a common condensate pot. The 
condensate is transferred for further treatment / Recycle by using centrifugal pump. 

• The Pure steam condensate are collected in receiving vessels and can be pumped to desired 
battery limit  

• Highly efficient operating pumps have been provided for pumping the required fluid. 
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• The plant is having high level of automation to get consistent output at required 
concentration. 

• The system operates under vacuum. Water-ring vacuum pumps are used to maintain a 
desired vacuum. 

• Cooling water from cooling tower is used in the surface condensers for condensing vapors. 
3.1.9 Ethanol storage 

The industry will have PESO approved area for storage & issue of ‘Class A’ products. It proposes 
to develop storage capacity of 2000 KL for storing ethanol produced from proposed ethanol plant. 
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Figure 3.1: Process Flow Chart of Grain based distillery 
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3.3 Co-generation Power Plant 
AVJ Agrico Pvt. Ltd. will be having a cogeneration power plant of 12.0 MW capacity. The 
cogeneration power plant is divided in three parts, namely; 
Boiler & Auxiliaries  
Turbine & Auxiliaries  
Generator & Auxiliaries  

3.3.1 Boiler & Auxiliaries 
 Boiler: The industry plans to install 80 TPH capacity fluidized bed boiler (FBC) for steam and 

12.0 MW of cogeneration of power. FBC boiler is most suitable technology for the biomass and 
coal as fuel to be used. When air passes upward at low velocities through a mass of finely divided 
solid particles (such as ash & crushed refractory) the particles are not disturbed. As air flow is 
gradually increased, the particles become suspended. Further increase in the air flow gives rise 
to bubble formation and vigorous turbulence. The bed of solid particles has the same 
characteristics of the liquid and thus the bed is termed as Fluidized Bed.  Combustion of fuel in 
this bed is termed as Fluidized Bed Combustion (FBC). The boiler would be having other 
auxiliaries as described below; 

 Drum: The feed input, separation of steam and water & blow down are all carried through the 
drum. 
Furnace: It is the primary part of boiler where the chemical energy available in the fuel is 
converted to thermal energy by combustion. It is the designed for efficient & complete 
combustion. 
Super Heater: These are meant for raising the steam temperature above the saturation 
temperature to a maximum of around 5500 C (due to the metallurgical problem, the percentage 
of heat to super heater is approx. 30%). 
De-Super Heater: To control the super heater temperature & always try to maintain the steam 
temperature constant during variation of load, de-super heater is used. 
Draft System: The combustion process in a furnace can take place only when it receives a 
steady flow of air & has the combustion gases are continuously removed. 
Economizer: The economizer absorbs heat from the flue gas mainly as sensible heat to the feed 
water. By this, the efficiency of boiler is improved. 
Water Wall/Evaporator: Where water converted into steam by latent heat addition. 
Support: All modern boilers are top support units. The hanger rods are designed for the direct 
tensile stress resulting from the weight of units & the bending stress from the pressure part 
expansion. 
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Soot Blower: Deposits result from combustion of husk & relatively smaller extent from oil. Means 
have to be provided to prevent an accumulation of deposit from chocking the boiler gas passes 
& to maintain boiler heating surface in a suitably clean condition for effective heat transfer whilst 
on load. Steam is used for soot blowing. 
Air Heater: It is now an essential boiler auxiliary because hot air necessary for rapid & efficient 
combustion in the furnace & also for the husk & to recover waste heat from the flue gas to 
increase boiler efficiency. 
Primary Fluidizing Air Fan: It is used for fluidizing the bed of fuel and giving the upward 
movement.  
Forced Draft Fan: To take air from atmosphere at ambient temperature to supply essentially the 
combustion air required, in addition to fluidizing air. 
Induced Draft Fan: To evacuate the gases out of the furnace & exhaust through the stack. The 
ID Fan maintains the negative draft inside the furnace. 
Ash Collection: The method used for removal of ash from the flue gas consists of mechanical 
dust collector & electrostatic precipitator. The mechanical dust collector removes the coarser 
particles through cyclones. The ESP consists of two sets of electrodes. Wires which are charged 
at HVDC are called emitting electrodes. The collecting electrodes are in the form of plates, which 
are at earth potential. The dust particles in the flue gas get charged while coming in contact with 
the emitting electrodes. The charged particles are attracted to the earthed collecting particles 
and get discharged and fall down the hopper. Very high efficiency of ash collection up to 99.90% 
can be achieved in the ESP 
Boiler Feed Pump: It is multistage pump provided for pumping feed water from the deaerator 
storage tank to economizer of the boiler. Generally, two pumps each of 100% capacity are 
provided.  

3.3.2 Turbine& Auxiliaries 
Turbine: The turbine shall be horizontal, single cylinder, extraction cum condensing design 
coupled to a generator to generate the rated output of 12.0 MW of electricity with the steam inlet 
parameters as specified in this specification. The steam turbine, gear box, main oil pump with its 
interconnecting piping and its supports shall be assembled and aligned on a single skid and shall 
be delivered. All the cabling within the skid shall be laid in the metal conduits and shall be fixed 
to the base frame with respective junction boxes mounted on the skid. Main component & 
associated system of the Turbine are described below; 
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Casing: It is essentially a pressure vessel, which must be capable of withstanding the working 
pressure & temperature of the steam. The casing is supported on each end, with provision to 
permit expansion at one end. The fixed blades (Orifice) are supported in the casing. 
Rotor: It supports the moving blade.  
Blades: These are the most important component of turbine as these are responsible for the 
converting heat energy to mechanical. 
Gland Sealing System: Glands are used on turbine to prevent or reduce the leakage of steam 
air between rotating & stationary components which have a pressure difference with the 
atmosphere. If the cylinder pressure is higher than the atmospheric pressure then there will be a 
leakage of steam outward (HP sides). If the cylinder is below atmospheric pressure, then there 
will be leakage of air (LP side). Steam is generally used for sealing of labyrinth glands. 
LP Heater: The condensate pumped by the condensate pump is heated in the LP heater by 
steam extracted from the turbine after it has performed some useful work. This improves the 
cycle efficiency. 
Deaerator: The presence of certain gases like oxygen, carbon dioxide, & ammonia dissolved in 
water is harmful because of their corrosive action on boiler metal parts particularly at elevated 
temperatures. The condensate is sprayed inside the deaerator and it is heated by the extraction 
steam from the turbine. The airs etc. are thus liberated from the condensate. The deaerated 
condensate thus comes to the storage tanks, from which the boiler feed pump pumps the 
condensate to the boiler.  
Turbine Oil System: The high-pressure hydraulic oil for turbine control, oil for bearing lubrication 
of turbine generator is received from the turbine shaft mounted main oil pump. Startup AC and 
emergency DC pumps are provided for startup and maintain bearing oil flow during turbine trip. 
Turbine Oil Coolers are provided to cool the bearing oil.  
Turbine Governing System: The main purpose of governor is to maintain speed of turbine 
during fluctuation of load on the generator by varying steam input to the turbine. The governing 
system consists of hydraulically operated Control Valves. It helps to start the turbine from rest to 
rated speed and synchronizing with the grid. The load on the generator can be controlled in a 
pre-determined manner by the control valves. Emergency stop valve is provided to shut off the 
steam supply to the turbine completely in abnormal & emergency situation. 

3.3.3 Generator &its Auxiliaries 
Generator: The generator shall be of CACW, brush less design with horizontal shaft mounted 
AC exciter driven by a steam turbine through reduction gearing and fitted with one PMG on the 
extended shaft of alternator. Supplier shall clearly specify the excitation arrangement in case 
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PMG is not applicable. The Generator shall be capable of delivering the maximum output 
obtainable from the steam turbine under any operating conditions at 0.8 power factor lag, 11 kv 
output with a frequency of 50 Hz. Main component & associated system of the generator are 
described below; 
Stator: The stator houses the armature winding also supports the rotor bearings. The insulation 
of the windings is Class “F”, but designed for temp rise for Class “B” insulation. 
Rotor: The generator rotor is cylindrical in construction and carries the DC field windings. The 
field is normally of 2 or 4 pole design. 
Generator Bearing: These are the pedestal type of spherical sealing to show self-alignment & 
are support on s separate pedestal on suffering sides & turbine side. 
Generator Cooling System: The heat loss in the generator windings is dissipated by air 
circulated by the rotor mounted fans. This heat should be taken off for safe operation of the 
generator. The air is in turn could be generator air coolers, located at four corners. Water is the 
cooling medium. 
Generator Excitation System: The DC Power supply to the field winding will be given either 
through a static excitation system or through shaft mounted brush-less excitation system. The 
control system varies the DC Current to change the terminal voltage or reactive power.  
Generator Protection: Generator has to protected from faults occurring within generator stator 
or rotor & also from external faults/ abnormal operating condition in the grid which effected the 
generator. Various devise is used to detect which can give warning alarm or trip the unit 
automatically as required. 

 
3.4 Utilities 
3.4.1 Water treatment plant – 1000 MT/day 

It is proposed that the water to be used will be received from the MPIDC water supply. The water 
quality will require pre-treatment to satisfy the quality required for boiler feed water, process 
requirement etc. Treatment will involve sedimentation, sand filtration, activated carbon filtration, 
softening and ion exchange treatment (as required for different process requirements), suitable 
for quality of water required. 

3.4.2 Electrical system 
The plant power requirement (including that for power plant auxiliaries) will be about 10.0 MW in 
total. The surplus power, if any, after meeting in-house requirements, will be exported to state 
grid. 
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3.4.3 Standby electrical generator 
The industry will be having a standby D G set of 1000 KVA capacity.  

3.4.4 Cooling water – 6000 m3/hour 
The maximum process and power plant cooling water requirement for the proposed project will 
be around 6000 m3/hour. The cooling tower will be counter/cross flow induced draft cooling tower 
with total capacity of about 6000 m3/hr. capacity divided into four cells. The cooling tower shall 
be designed for a cooling range of 6°C, and an app roach of 5°C while operating under the 
atmospheric wet bulb temperature of about 27°C. The cooling tower shall be carefully sited such 
that there is no re-entertainment of the vapors into the cooling tower. Evaporation, drift loss and 
blowdowns will depend on season and an average figure will be about 1.00 %. The cooling tower 
blow-downs will be approximately 0.1%. Whole of the quantity lost will be made-up by adding 
fresh water/treated condensate from the process.  
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CHAPTER – 4 
RAW MATERIALS 

4.0 AVJ Agrico Pvt. Ltd. are planning install a new greenfield Ethanol (Biofuel) project by installing a 
350 KLPD grain-based Ethanol (Biofuel) plant and 12.0 MW of power cogeneration at Plot no. 
J22 to J28, Industrial Growth Center, Borgaon, Tehsil Sausar, District Chhindwara, Madhya 
Pradesh. The proposed plant would be operational for 350 days in a year.  

 
4.1 Raw Materials Requirements  

The plant will use grains such as damaged food grains, broken rice, maize, bajra, jowar and other 
starch containing grains etc. as basic raw material. Besides this, processing chemicals would be 
used for the production of Ethanol. Daily consumption of raw materials for the proposed plant is 
given below; 

S. No. Item Unit Total 
1. Damaged food grains, broken rice, maize, 

bajra, jowar and other starch containing 
grains etc. 

MT 850 

2. Enzymes Kgs. 650 
3. Sodium Hydroxide Kgs. 300 
4. Urea Kgs. 800 
5. Anti-foam agent Kgs. 150 
6. Yeast Kgs. 70 

 
4.2 Fuel Requirements for Boiler 

The proposed project plans to install a boiler of 80 TPH capacity to meet the steam requirements. 
The industry would use biomass as well as coal as fuel for the boiler furnaces. Fuel 14 MT/hour 
would be required for the total boiler operation of 80 TPH capacity. The daily consumption of 
biomass/coal for the boiler and cogeneration power plant is given below; 

S. No. Item Unit Value 
1. Biomass consisting of rice husk, cotton 

stalk, mustard stalk etc. and/or Coal  
MT 480 
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CHAPTER – 5 
PRODUCTION 

5.0 AVJ Agrico Pvt. Ltd. are planning install a new greenfield Ethanol (Biofuel) project by installing a 
350 KLPD grain-based Ethanol (Biofuel) plant and 12.0 MW of power cogeneration at Plot no. 
J22 to J28, Industrial Growth Center, Borgaon, Tehsil Sausar, District Chhindwara, Madhya 
Pradesh. The proposed plant would be operational for 350 days in a year.  

 
5.1 Production from Grain based Ethanol Plant 

Phase wise daily production of products and by-products from the Ethanol plant is given below; 

S. No. Item Unit Total 
1. Anhydrous Ethanol (Biofuel) KL 350 
2. By-products   
 CO2  MT 245 
 Fusel Oil MT 3 
 DDGS MT 185 
 Corn Oil (in case of maize used as raw 

material) 
MT 20 

 
5.2 Production from Cogeneration Power Plant  

Daily production of power and steam from the cogeneration power plant is given below; 

S. No. Item Unit Value 
1. Electrical Power MW 12.0 
2. Steam  MT/day 1920 
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CHAPTER – 6 
ENVIRONMENTAL MANAGEMENT AND POLLUTION CONTROL 

6.0 AVJ Agrico Pvt. Ltd. are planning install a new greenfield Ethanol(Biofuel) project by installing a 
350 KLPD grain-based Ethanol (Biofuel) plant and 12.0 MW of power cogeneration at Plot no. 
J22 to J28, Industrial Growth Center, Borgaon, Tehsil Sausar, District Chhindwara, Madhya 
Pradesh. During the operation of the Ethanol production unit and the cogeneration power plant, 
environmental pollution would be generated from different sources. The industry would adopt the 
latest technologies for the abatement of pollution generated by the production process.  

 
6.1 Fresh Water Requirements  

The industry is proposing to use MPIDC water supply for meeting the fresh water requirements. 
The industry has already got in-principal approval for the water supply @ 3000 KL/day from 
MPIDC. 

6.1.1 Grain Based Distillery Process  
The impending water uses and consequent water pollution that would be caused by the grain 
based ethanol plant may be because of the following; 
a) Process and dilution water 
b) Cooling water make-up 
c) Washing (fermenter, floor, etc.) 
d) Water treatment plant maintenance 
e) Domestic consumption 

 Process water 
The fresh water requirements in the process (in liquefaction) would be about 615 MT/day. 
Besides this, in the liquefaction process, the industry would be using condensates directly without 
any pre-treatment @ 1200 MT/day. Additionally, 175 MT/day of direct steam would be consumed 
in the process for liquefaction section.  

 Cooling water make-up and blowdown 
The cooling water throughput rate will be a maximum of 6000 m3/hour. Besides this, the industry 
would be installing a chiller unit for the cooling of fermentation tanks. The average temperature 
difference in the cooling water in the cooling towers would be 6 oC. Therefore, less than 1.00 % 
of the total recirculation water would be lost in evaporation, drift, and blow-down losses. Fresh 
make-up water requirement in the cooling towers would be about 1440 MT/day. Of the total 
makeup water requirements, treated condensates @ 880 MT/day would be used and the 
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remaining 560 MT/day of fresh water would be used. The blow-down rate would be around 100 
MT/day. 

 Washing 
The wash water requirement (for washing of fermenter and floor) will be about 25 MT/day. Whole 
of this water will contribute to wastewater generation. 

 Water treatment plant maintenance 
The soft water treatment requirement is less than 600 MT/day. Treatment plant maintenance will 
generate about 50 MT/day of reject water. Whole of this water will contribute to wastewater. The 
effluent streams may be acidic/alkaline (depending on regeneration of cationic/anionic ionic 
exchanger) and will have high TDS. There is no other pollution parameter of concern. The effluent 
will go to the effluent treatment plant for treatment.  

 Domestic consumption 
Some of the water will be required for cooking, drinking, sanitation, etc. Average daily 
requirement is expected to be about 20 MT/day. Of this, less than 90%, i.e., ~9 MT/day will be 
obtained as domestic wastewater. 

 Overall water requirement  
Total average fresh water consumption for the grain based distillery project can be summarized 
as under; 

S. No. Purpose Value  (MT/day) 
1. Process & dilution water 615 
2. Cooling water 560 
3. Washing Requirements 25 
4. Water treatment plant 50 
5. Domestic requirement 20 
 Total 1270 

 
6.1.3 Fresh Water Requirements for Boiler 

The average boiler feed water requirement will be about 1920 MT/day for the proposed 80  TPH 
boiler. Around 75%, i.e., about 1440 MT/day, will be met through return condensate. Thus about 
25 %, of the steam generated, will be either used (in the industrial processes) or lost as blow-
down (in order to maintain desired TDS concentration in the boiler feed water, continuous or 
intermittent blow-down of condensate is employed). Remaining feed water requirement will be 
met through D.M. water. The D.M. water required for the purpose will be about 480 MT/day for 
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the proposed boiler. The boiler blowdown, contributing to wastewater generation will be a 
maximum of 40 MT/day. 

S. No. Purpose Value  (MT/day) 
1. Boiler water requirements 480 

 
6.2 Effluent Generation 

The proposed Ethanol (biofuel) plant will result in generation of following types of effluents from 
the process operations; 
a) Spent Wash from Distillation Process: The project would result in generation of spent wash 

from the distillation process. Spent wash @ 1924 MT/day would be generated during the 
proposed production of Ethanol @ 350 KL/day. The spent wash would be sent to the 
decanter where wet cake @ 300 MT/day would be separated and thin slops @ 1624 MT/day 
would be treated in multi-effect evaporation system. 

b) Condensates from Process and MEE: The project would result in generation of process 
condensates from different distillation processes. Spent lees @ 350 MT/day, multiple effect 
evaporation condensates @ 1340 MT/day and condensates from dryer @ 399 MT/day, 
thereby totalling @ 2089 MT/day of condensates would be generated from the proposed 350 
KLPD Ethanol plant. Out of the total condensate generation, 1200 MT/day of condensates 
would be directly reused in the liquification process. The remaining 889 MT/day would be 
sent to CPU for treatment, which after treatment would be reused in the cooling tower 
makeup water.  

c) Effluent from other processes : Besides the above mentioned streams, effluent would be 
generated from misc. other streams such as – floor/fermenter washing effluent @ 25 MT/day, 
cooling towers blow down @ 100 MT/day, domestic effluent @ 18 MT/day, D.M. plant reject 
@ 50 MT/day and boiler blowdown @ 40 MT/day, from the proposed plant. This effluent 
would be moderately polluted and after treatment would be used on land for irrigation 
purposes. 

 
The details of Condensates/Effluent generation from the proposed plant and existing unit are as 
given below; 

S. No. Purpose Value (MT/day) 
1. Grain based Ethanol process  
 Spent Lees 350 
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 MEE Condensate 1340 
 Condensates from dryer 399 
 Fermenter/floor washing 25 
 Cooling tower blow down 100 
 Domestic Effluent 18 
 D M plant reject 50 
2. Boiler Section  
 Boiler Blowdown 40 

 
6.3 Air Pollution Generation 

The air pollution will be due to combustion emissions released by the boiler furnace attached to 
the proposed 80 TPH boiler. The boiler furnace, AFBC type, will use chiefly rice husk and coal 
as fuel, with a maximum consumption of about 20.0 MT/hour. The critical SPM concentration in 
the flue gas will be less than 30.0 g/Nm3. Majority of the particulates (about 60-70%) will have 

sizes in the range of 2-10 µm. The emissions are expected to have temperature in the range of 

140-150°C. As per the statutory norms (as applicable to the industry), the flue gas emission shall 

not have SPM levels (in the stack) exceeding 50 mg/Nm3. Additionally, the stack height 
requirements for discharge of emissions will need to be complied with. 
DG sets : The industrial unit will be having one DG set of 1000 kVA as backup to state power 
supply. As per the applicable norms, the DG sets will be housed in an acoustic chamber. The 
combustion emission outlet, of the DG set, will be provided with a muffler along with a minimum 
stack height of 6.5 m above the height of nearest building. 

6.4 Solid Wastes Generation 
The proposed ethanol plant will result in production of DDGS @ 185 MT/day. It has potential to 
be used for cattle feed making. The boiler furnace will be generating ash @ 75 MT/day.  

 
6.5 Hazardous Wastes Generation 

The plant facility will result in generation of about 1 KL/year of spent oils (lubricants and 
transformer oil), which will be stored on site and sold to authorised recyclers. 
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6 .6  THE POLLUTION CONTROL SYSTEM 

6.6.1 Wastewater Treatment System 
The industry would install multiple effect evaporators for the treatment of spent wash generated 
from the proposed unit. Whole of the spent wash after decantation would be sent to the MEE for 
concentration of solids. The details of the MEE for spent wash are as given below; 

 Multiple Effect Evaporation 
Falling Film Evaporation (Stage –I) 

• The spent wash from analyzer column would be first taken into a feed tank and then fed to 
the falling film evaporation system through pre-heater in 1st effect in mixed feed mode and 
it flows from first to second and second to third effect.  

• The concentrated syrup with 13.5 % w/w total solids is taken out from the third effect. The 
analyzer vapors are fed to the first effect on shell side. 

• Vapors generated in the first effect are used as a heating medium in the second effect 
&vapors generated in the second effect are used in the third effect. 

• The spent wash feed would be concentrated from the initial concentration of 6 %w/w to 13.5 
% w/w as it travels through the three-stage evaporation. The vapors evolved from the final 
effect are condensed in surface condensers. Each effect is provided with re-circulation 
pump.  

• The condensate from third effect and surface condensers condensate is collected in a 
condensate tank. The condensate is transferred for further treatment using a centrifugal 
pump. 

• The system operates under vacuum. Water-ring vacuum pumps would be used to maintain 
desired vacuum in the last effect. The last effect is at lowest temperature.  

• Cooling water from cooling tower would be used in the condensers for condensing the 
vapors.  

 Falling Film Evaporation (Stage –II) 

• Shell & Tube type evaporators with highly efficient liquid distribution working on the principle 
of Falling Film Evaporation and Forced Circulation would be used. Shell & Tube type pre-
heaters for pre-heating of FEED stream would be used which would serve the purpose of 
energy conservation. 

• Steam would be fed to the first effect evaporator on shell side at the given pressure and 
temperature as the heating medium. 
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• The feed from the feed balance tank would be taken to the PHE-1 to make the best heat 
recovery.  

• The feed after getting heated to the predetermined temperature in pre-heaters would be fed 
from the top of the second effect evaporator which is Falling Film Evaporator -2. 

• Then the feed from the second effect would be given to third effect evaporator and follows 
the flow path. 

• Vapors generated in 1st effect VLS (Vapor Liquid Separator) would be used as heat source 
in the 2nd effect. 

• Vapors generated in the 2nd effect VLS would be subsequently used as heat source for 3rd 
effect. 

• Vapors from 3rd effect would be used on shell side of 4th effect and finally Vapors from 4th 
effect would be condensed on shell side of surface condenser of the evaporator.  

• The product from the final effect at the desired concentration of 30 % w/w total solids is 
obtained. 

• A shell & tube type multi-pass surface condenser is employed for condensing the shell side 
vapors. 

• The condensates are collected in receiving vessels and are sent for treatment before its 
reuse for makeup water in cooling towers. 

• Highly efficient operating pumps would be provided for pumping the required fluid. 

• The operation of the plant would be under vacuum. Vacuum would be created with the help 
of a water ring vacuum pump. 

• The plant would be having high level of automation to get consistent output at required 
concentration. 

 Cooling water from cooling tower would be used in the surface condensers for condensing the 
vapors in stage II falling film evaporation.  

  
Treatment of Effluent from Different Streams 
 The industry would be generating less than 250 MT/day (233 MT/day) of effluent from different 
streams from the proposed 350 KLPD Ethanol plant. The effluent would be having organic 
impurities which need to be treated before its disposal on land for irrigation purposes. The 
industry will install an effluent treatment plant which would be sufficient to handle misc. stream 
effluent of 250 KL/day.  
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Treatment of Condensates 
 The industry would be generating around 889 MT/day of condensates from different streams 
from the proposed 350 KLPD Ethanol plant which needs to be treated before its reuse as makeup 
water for cooling towers. The condensates would be having organic impurities which need to be 
treated before its utilisation in cooling towers for makeup water  purposes. The industry will install 
a condensate polishing unit (effluent treatment plant) which will be sufficient to handle 
condensates @ 1000 KL/day.  
Septic Tank for Domestic Treatment 
The septic tank will provide and effective HRT of at least 48 hours, for maximum daily flow, to 
biologically stabilize, partially, the organic pollution load. A two-compartment septic tank will be 
used for the purpose. The stabilization compartment (first compartment) will have volumetric 
capacity of 9 MT/day, with aspect ratio (length: width) of at least 3. Floor slope at 1:5 will be 
provided for sludge accumulation. The effective submerged depth of tank will not exceed 2.5 m. 
Provision will be made for periodic withdrawal (pumping out) of accumulated sludge. The actual 
tank dimensions will be worked out to suit the process and site requirements. 
 

6.6.2 Air pollution control system 
The air pollution control system, for the combustion emissions from boiler furnace, will comprise 
of; 
a) ducting arrangement to transport emissions to the APCD, 
b) an APCD – electro-static precipitator 
c) an ID fan, and 
d) a stack to discharge the cleaned flue gas at adequate height. 
The boiler furnace emissions will be conveyed into the APCD, the electro-static precipitator 
(ESP), where it will get cleaned (removal of SPM) before being discharged into the atmosphere, 
through a stack of adequate height. 
Electro-static precipitator  
The ESP will have following technical specifications; 

1. Design gas flow rate – 200000 m3/hour 
2. Temperature – 140-150ºC 
3. Maximum inlet dust load – 22 g/Nm3 
4. Outlet emission dust load – <50 mg/Nm3 
5. Plate area – 6500 m2 
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6. Specific collection area – 111.69 m2/m3s 
7. Velocity through ESP – 0.51 m/s 
8. Treatment time – ~21.95 s 
9. Migration velocity – ~4.9 cm/s 
10. Number of fields – 3 
11. Efficiency – > 99.54% 

Collection electrode specifications; 

1. Height of Panel – 6 meters 
2. Material – IS 513/CRCA 
3. Total no. of plates – 350 
4. Width of panel – 735 mm 
5. Thickness – 18 SWG 

Emitting (discharge) electrode specifications; 

1. Height of panel – 6 meters 
2. Total no. of electrodes – 2100 
3. Type – Spiral 
4. Material – ERW tubes and carbon steel studs 
5. Spacing between emitter & collector 

electrode 
– 200 mm 

6. Spacing between collecting plates - 400 mm 

Electrical specifications; 

1. TR sets – 3 nos. 
2. TR control type – Microprocessor controlled 
3. Nos. per field – 1 
4. TR rating 

Output voltage 
Output current 

 
– 
– 

 
120 kV DC 
3 x 300 mA 

Rapping system specifications; 

1. Type – Microprocessor based 
electromagnetic plunger 

2. Total no. of rapper per unit – 18 
3. Rapper impact force (max.) – 20 ft. lb. (adjustable) 
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Design pressure 

1. Maximum – ± 300 mm WG 
2. Maximum pressure drop – flange to 

flange 
– 20-25 mm WG 

Power consumption 

• Maximum 300 kW – this includes corona (without losses), rapper, PA system, insulator 
heaters, hopper heaters, RAVs. 

• Power consumption is at steady state for the rated inlet parameters in the basis of 
design. 

The flue gas cleaning system will achieve SPM removal efficiency of more than 99.54%, resulting 
in emission discharge with SPM concentration of less than 50 mg/Nm3. 
Stack 
The stack shall have adequate height to properly disperse SO2 generated or 50 m, whichever is 
more. The stack height is calculated using the equation; 
 H = 14 (Q)0.3 
Where, H is stack height (in m), and 
Q is quantity of SO2 generated (in kg/hour). 
a) Rate of fuel combustion = 20000 kg/hour 
b) Rate of combustion of S (maximum) = 36 kg/hour  
(@ 0.18 % Sulphur in rice husk) 
c) Maximum SO2 in the emissions = 72 kg/hour 
d) Stack height (minimum) = 50.5 m 
e) Stack diameter = 2.0 m 
f) Height of sampling port above inlet = 12 m (minimum) 
A sampling port with platform shall be provided for monitoring purposes. A ladder arrangement 
shall be provided to access the sampling port. 

 
6.6.3 Ash management 

The air pollution control system, for the new boiler furnace, will comprise of; 
a) Ash vessels 
b) Conveying pipes 
c) Ash silo 
d) Ash storage 
e) Ash disposal 
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This ash handling will be totally enclosed system. The ash handling system shall be designed to 
take care of 100% fuel burning. Ash collected from the bottom of furnace (bottom ash) and the 
ash collected in the air heater hoppers and ESP (air pollution control system) hoppers will be 
taken to an ash silo through a pneumatic conveying system. Ash silo will have the capacity of 
storage for 1 day of ash. The ash from the silo will be unloaded through the ash conditioner and 
stored on land. This ash will be finally used for the making of fly ash bricks, manure, for land 
filling and for road construction. 
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Figure 2: Idealized Water Balance (for 350 KLPD Grain Based Distillery Plant)  
 
Values are in Wt./Wt. basis at different process stages  
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CHAPTER – 7 

ESTIMATED OVERALL PROJECT INVESTMENT 
 
The estimated cost of project for the 350 KLPD grain-based Ethanol (Biofuel) plant and 12.0 MW of power 
cogeneration at Plot no. J22 to J28, Industrial Growth Center, Borgaon, Tehsil Sausar, District 
Chhindwara, Madhya Pradesh would be as below;   
 

S. No. Particulars Cost (Rs. In Lakhs) 
1.  Land and Land Development 1000 
2.  Civil Works 2900 
3.  Milling, Liquefaction and Saccharification 700 
4.  Fermentation with Chiller 1300 
5.  Plate Heat Exchangers 250 
6.  Distillation, MSDH and MEE 5500 
7.  Cooling Towers 200 
8.  Drier 1900 
9.  Boiler and Turbine 6000 
10.  Pipelines 150 
11.  Storage Tanks 800 
12.  CPU 300 
13.  Electrical Work 500 
14.  MS structure 500 
15.  DM Plant, Softener, RO 400 
 Total 22400 

 
 
TOTAL PROJECT COST: 350 KLPD OF GRAIN BASED ETHANOL PLANT AND 12.0 MW OF POWER 
COGENERATION 

 
S. No. Description Amount 
1 Total Fixed Assets 22400.00 
2 Pre-Operative Expenses 500.00 
3 Contingencies 600.00 

 TOTAL PROJECT COST 23500.00 
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