


Overview 3
Raw material potential 4
Biogas plant characteristics 5
Number of personnel 5
Working principle 6
Technological process of biogas production 7
Main equipment 8
Solid feeder 9
Reactor 10
Reactors` agitator 11
Window with spotlight 12
Pump equipment 13
Separator 14
Receiving tank and Filtrate tank 15
Submersible mixer 16
Gasholder 17
Scrubber 18
Biogas cooling system 19
Biogas compressor 20
Desulphurization system 21
Cogeneration Power Plant 22
Biogas burner 23
Water supplying and sewerage system 24
Heating system 25
Dry cooler (cooling substrate system) 26
Automation and electrical equipment 27
Sensors set 28
Laboratory 29
Specification list 30

Appendices: 35
Appendix 1. Material flow diagram 36
Appendix 2. Basic diagram 37
Appendix 3. Plan of biogas plant 38
Appendix 4. Electric power consumption 39
Appendix 5. Equipment price 40
Appendix 6. Implementation terms and payment 41





4



⁰













































Process control equipment is used for supervision and regulation operation of the
plant and for the limitation of damage. In case of emergency (for example,
breakdown of the electrical power supply) the biogas plant is automatically
transferred to safe operating conditions by the process instrumentation. Critical
electrically driven devices are supplied with emergency power. An automatic system
allows the supervision of the plant in real time and to recognize and correct
aberrations immediately; to run the plant at its optimum saving resources and costs;
and to record for the electronic database operation parameters. The automatic
system consists of a control cabinet and sensors for parameter control of
technological processes and execution devices.
The control cabinet is designed based on the industrial controller Siemens CPU315-
DP2, using periphery distributing system Simatic ET200S, and operator panel OP277
Touch with touch-sensitive controls. Communications is executed by PROFIBUS and
MPI with physical interface RS-485. The control program is designed based on the
Simatic Step7. The control cabinet is a modular design. The upper part has a power
box with central and front-end processor. The periphery distributing system, Simatic
ET2005, is installed with input - output units. The lower part with interface relay and
clips is installed for connecting execution devices. The entire plant is controlled by a
single operator.



Sensors are used to measure physical quantities (temperature, pressure, level of
moisture) data collection.
installation kits
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Reactor

V=1х1926 m³

D=20,49m H=5.67 m

HRT-33/29 days

Material flow diagram

51 tonnes/day

85% moisture

Separator

Solid fraction

30 tonnes/day

75% moisture

Biogas 6188  Nm3/day

60% СН4

Temperature: +38°С

Pressure: 0,5 mba

Relative humidity: 90-100%

H2S: 3000ppm

Biogas 6188  Nm3/day

60% СН4

Temperature: +40°С

Pressure: 120 mba

Relative humidity: 50%

H2S: 0 ppm

Appendix 1

Biogas

cooling

1х260 m3/h

Biogas 6188  Nm3/day

60% СН4

Temperature: +20°С

Pressure: 0,5 mba

Relative humidity: 50%

H2S:  50 ppm

Biogas

compressor

2х260 m3/h

Biogas 6188  Nm3/day

60% СН4

Temperature: +40°С

Pressure: 150 mba

Relative humidity: 50%

H2S: 50 ppm

Desulphurization

сoal filter

1х200 kg

Dry cooler

Receiving tank

1/2х65m3

D=6.0m H=2.3m

Solid feeder

1х20 m³

Chicken dung

50 tonnes/day

70% moisture
iron hydroxide

74 kg/day

Gasholder

1x587m³

D=21.0m H=4.2m

Filtrate

13 tonnes/day

(СOD~8000mg/l)

Liquid raw material

Cogeneration

power plant

1 х 600 kW

Elektrical power

600 kW (gross)

526 kW (netto)

Thermal  power

632 kW (gross)

576 kW (netto)
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Filtrate tank

1/2х65m3

D=6.0m H=2.2m

8 tonnes/day

21 tonnes/day

99% moisture

Biogas

desulfurization

scrubber

1х260 m3/h

ferric

chloride

5 l/daysulfur water

Biogas 6188  Nm3/day

60% СН4

Temperature: +20°С

Pressure: 0,5 mba

Relative humidity: 50%

H2S:  50 ppm



BG1

CHL-01

BC-01

HS

B
G
1

BG2

B
G
2

BF-01

CF-01

GA-01

FM-01

T
C
F

T
C
F

TCF

DC-01

SA-01

SR-01

T
C
F

BC-02

BG2

B
G
1

PU-02

ВА-01

GH-01
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N/№ Name Q-ty

SF-01  Loader machine 1

AG-03 Receiving tank`s  submersible mixer 1

AG-01..02   Vertical mixer 2

AG-04 Filtrate tank`s  submersible mixer 1

SV-01  Safety valve 1

SG-01  Inspection windows 1

PU-01  Substrate pump 1

PU-02  Substrate pump (to separator) 1

SR-01 Separator 1

PU-02 Filtrate tank 1

GH-01 Gasholder 1

SC-01  Scrubber 1

CHL-01  Biogas сooling system 1

BC-01, ВС-02  Biogas blower 2

CF-01  Desulphurisation system 1

BG-01  Gas analyzer 1

FM-01  Biogas flow meter 1

CHP-01 Cogeneration power plant 1

BF-01 Flare 1

DC-01  Digester cooling system 1

N/№ Name Q-ty

R-01  Digester 1

SА-01  Separator area 1

RT-01  Receiving tank 1

FT-01  Filtrate tank 1

HS  Boiler room 1

FPDS  Reagent preparation and dosing station 1

TCS

BG1

FT-01

AG-04 PU-02

Liquid raw material

RT-01

AG-03PU-01

TCS

TCF TCF

Specification Structure

Chicken dung

SF-01

BG1

HS

Biogas

Biogas

Heat system pipeline

Legend main pipelines
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N/№ Name Q-ty

1 Receiving tank (RT-01)

2 Solid feeder(SF-01)

3 Reactor (R-01)

4 Separator (SА-01)

5 Filtrate tank (FT-01)

6 Equipment room

7 Technical  room 1

8 Technical  room 2

9 Reagent preparation and dosing station and Scrubber

10 Gas preparation

11 Cogeneration power plant  (CHP-01)

12 Flare (BF-01)

13 Transformer

14 Operator's room

15 Fermented mass storage

16 Lagoon

17 Drying and granulation area (perspective)

18 Fire pump station

19 Fire tank

20 Rainwater treatment plants

Explication

Plan



Appendix 4

Name equipment Instal. Pow. (kW) Q-y (pcs) Total installed power  (kW) Working hours per day Consumption kWh per day

Loader V=20 m3 12,0 1 12,0 8,0 96,0
Screw set. 12,0 1 12,0 8,0 96,0
Reactor's mixer paddle gigant 15,0 2 30,0 18,0 540,0
Submersible mixer in receiving tank 3,0 1 3,0 12,0 36,0
Submersible mixer in filtrate tank 3,0 1 3,0 12,0 36,0
Biogas сooling system 18,0 1 18,0 24,0 432,0
Biogas compressor 4,0 2 8,0 12,0 96,0
Separator 4,0 1 4,0 6,4 25,6
Substrate pump to separator 11,0 1 11,0 6,4 70,4
Liquid substrate pump 5,5 1 5,5 0,5 2,8
Filtrate pump 5,5 1 5,5 0,8 4,4
Air compressor for gasholder lock 1,5 1 1,5 1,0 1,5
Air blower for double membrane 1,0 1 1,0 24,0 24,0
Scrubber 1,5 1 1,5 24,0 36,0
Circulation pump for supplying heat carrier to the digester 0,8 1 0,8 24,0 18,0
Cogeneration power plant 10,0 1 10,0 24,0 240,0
Circulation pump for supplying heat  to the technical building 0,8 1 0,8
Digester cooling system 4,0 1 4,0
Circulation pump for supplying network water to the digester cooling system 2,2 1 2,2
Circulating pump feeding hot water at technical building 0,1 1 0,1 24,0 1,9
Propylene glycol pump station 0,8 1 0,8 0,5 0,4
Drinage pump 1,0 1 1,0 0,5 0,5
Lighting of the biogas plant territory 1,2 1 1,2 8,0 9,6
Spot light for digesters inspection windows 0,1 1 0,1 0,5 0,0
Working lighting of switchboard 0,1 1 0,1 0,5 0,1

Total installed power, kW 137
Total consumed electric energy, kWh per day 1767

Total consumed power, kW 74

Biogas  plant 

only ambiant temp +15°C

at t>55°C 



Pos Name
Number 

of units

Unit price, 

EUR
Discounts*

Discounted 

unit price, EUR

Discounted price 

sub-total, EUR

1 Project documention 1 49 000 0% 49 000 49 000

2 Supervision 1 20 000 0% 20 000 20 000

3 Startup and training 1 20 000 0% 20 000 20 000

4 Living and travel expences 1 12 000 0% 12 000 12 000

5 Delivery of the equipment (container) 5 12 000 0% 12 000 60 000

6 Laboratory 1 25 000 0% 25 000 25 000

7
Reactor V=1926 m³ (including ladders, platforms, 

hatches, pipe flanges, supports, fasteners, etc.)
1 187 000 0% 187 000 187 000

8 Solid feeder (dosing buffer machine) 20 m3 1 75 000 0% 75 000 75 000

9 Screw conveyor 1 65 000 0% 65 000 65 000

10 Digester horizontal agitator 15 kW 2 68 000 0% 68 000 136 000

11 Frame for Digester  agitator pos 10 2 7 000 0% 7 000 14 000

12 Substrate pump 5,5 kW 1 22 000 0% 22 000 22 000

13 Digested substrate pump 11 kW 1 29 000 0% 29 000 29 000

14 Filtrate supply pump 5.5 kW 1 22 000 0% 22 000 22 000

15 Substrate separation unit 4 kW 1 52 000 0% 52 000 52 000

16 Submersible agitator for receiving tank 3 kW 1 12 000 0% 12 000 12 000

17 Submersible agitator for filtrate tank 3 kW 1 12 000 0% 12 000 12 000

18 Over- and under pressure safeguard 1 7 000 0% 7 000 7 000

19 Sight glasses/viewing windows with projector 1 6 000 0% 6 000 6 000

20 Water supply and canalization system 1 19 000 0% 19 000 19 000

21 Heat supply station 1 15 000 0% 15 000 15 000

22 Dry-cooler  cooling system for reactor 1 16 000 0% 16 000 16 000

23 Automation and electric cabinet 1 135 000 0% 135 000 135 000

24 Motorized valves (set) 5 8 000 0% 8 000 40 000

25 Sensors (set) 3 20 000 0% 20 000 60 000

26 Gasholder 1 65 000 0% 65 000 65 000

27 Scrubber 260 m3/h 1 180 000 0% 180 000 180 000

28 Reagent preparation and dosing station 1 m3 1 45 000 0% 45 000 45 000

29 Biogas chiller (Biogas cooling system) 260 m3/h 1 64 000 0% 64 000 64 000

30 Biogas blower 260m3/h 2 5 000 0% 5 000 10 000

31 Desulphurization column with active coal 200 kg 1 32 000 0% 32 000 32 000

32 Biogas flare 1 48 000 0% 48 000 48 000

33 Gas analyzer (portative) 1 7 500 0% 7 500 7 500

34 Gas conditioning unit 1 27 200 0% 27 200 27 200

35 Cogeneration power plant MWM 600 kW 1 325 000 0% 325 000 325 000

36 Construction 1 400 000 0% 400 000 400 000 Client

TOTAL by ZORG, EUR 1 913 700

TOTAL by Client, EUR  400 000

TOTAL by ZORG+Client, EUR 2 313 700,00

Prices for equipment and services for biogas plant 50 tonnes dung per day
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List of exclusions for 526 kW biogas plant: 
 

1) Project report, civil permits and authorizations, adaptation of the project documentation by a 
licensed local engineering organisation for the permit purposes. Namely the organisation puts 
their stamp and acts act the face of the project. The design documentation is not changed in 
fact. 10 000 – 15 000 EUR 

2) Topographic and geological surveys 3000-7000 EUR 
3) Electric transformer and the external electric line 130 kW for start-up  
4) External roads 
5) Temporary water supply during the construction and the hydraulic test of reactors at least  

200 m3 water per day. It can be a technical quality water from a river, lake, well. Not salty. 
6) Bacterial seed for the start-up. It can be biomass from another biogas plant. Possibley also cow 

manure, any kind of manure, sludge from city sewage treatment plant. Customer needs to bring 
the seed one-time during a 1-2 weeks period and to fill with it at least 15-20% of the reactor 
volume 288-385 m3. The rest is filled with the water item 7 above. 

7) Machinery to transport Chicken dung to and from storage to the solid feeders  
(a truck, a frontal loader, a tractor) 

8) Machinery to transport filtrate and the digested mass from the biogas plant to the agricultural 
fields (a truck, a frontal loader, a tractor) 

9) Activated carbon 0,2 tonne per two years x 4800 EUR/tonne = 960 EUR  
10) Fe(Сl)3 – 1,8 m3  per year  x 900 EUR/m3= 1620 EUR 
11) Demineralized water to the heating system 0.5 tonnes 
12) Spare parts for two years 50 000 EURO 
 

 
 



Business center “Twin Yards”
Walter-Gropius-Straße 23, 

DE-80807, München, Germany

Mob. +49 1511 457 29 45 (WhatsApp, Viber, Telegram)

 
igor.reddikh@zorg-biogas.com 

www.zorg-biogas.com
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