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Garbage and Waste are raw materials for the production of heat, electricity 
and fuel at an affordable price, without harming the environment. 

Garbage and Waste are raw materials that can significantly reduce labour 
costs in agriculture and accordingly, significantly reduce the prices of prod-
ucts and goods produced (heat, electricity and petroleum products). 

Garbage and Waste and their proper management - reducing dependence 
on traditional energy sources (gas, oil), a green planet today and in the future. 

Garbage and Waste - products for life made of environmentally friendly 
materials at an affordable price.

Price of electricity to become more changeable in the future
The market price of electricity will come to fluctuate to a greater degree as countries switch to renew-
able energy and close coal and oil shale power plants. Kalev Kallemets, CEO of nuclear plant project 
company Fermi Energia, predicts that prices will continue to rise, while Estonian transmission network 
operator Elering disagrees.
The past week has seen the price of electricity on the Nord Pool exchange reach €100 per mega-
watt-hour for at least a few hours every day. The price climbed to €255 two weeks ago. Cheaper times 
see a megawatt-hour of energy cost €30-40. Estonia imports roughly half of the energy it needs when 
its quiet and warm like this, Kallemets said. "We are importing around 1,000 megawatts from Finland, 
while half of it moves on to Latvia."
 
Stable sources to be closed
Kallemets said it is a problem that major countries are closing plants that used to ensure stability on the 
open European energy market. Germany plans to close three nuclear plants this year and the last three 
next year. Belgium is also set to shut down a reaction the year after next.
"Considering the rise in CO2 quota prices and coal plants being closed ahead of schedule, serious 
questions of supply security in Europe will arise," Kallemets said.
"Such capacity is obviously needed during the hours and days when the wind is quiet, like this past 
week." "Considering that the rise in CO2 prices is inevitable – as it should be for carbon neutrality to be 
achieved – the annual average price of electricity will grow. Everyone is saying that we will only see an 
increase in price volatility, while higher prices are also inevitable in the long run," he said. "Europe is 
connected, meaning that prices are very low when there is plenty of wind power on the market and very 
high when the wind dies down," the Fermi Energia CEO said, adding that building small modular 
nuclear reactors in Estonia needs to be considered. "Wind farms absolutely need to be built, but they 
cannot ensure supply security," he said.

Elering: transmission network operators have counted on old plants 
being closed.
 
While the closing of old plants and CO2 quota price hikes affect the market, this is aimed at pushing for 
greener energy sources. "We will definitely see greater volatility or price fluctuation in the future. How-
ever, temporarily higher prices will make it possible to construct power plants that would not be 
cost-effective in the conditions of constantly low prices," Köster explained.

Electricity prices rise more than double EU average in first half of 
2021
Estonia saw one of the highest rates in growth of electricity prices in the first half of 2021, compared 
with the same period in 2020. These figures were posted before the more recent, record level of 
electricity and natural gas prices; the latter actually dropped slightly in Estonia in the first half of the 
year. While electricity prices rose 7 percent on year in the first half of 2021 in Estonia, the average for 
the EU as a whole stood at 2.8 percent over the same period, BNS reports.

Hungary (€10 per 100 Kwh) and Bulgaria (€10.20 per 100 Kwh) saw the lowest electricity prices 
EU-wide, while at €31.9 per KWH, German posted the most expensive rate, while Denmark, Belgium 
and Ireland also had high prices, in excess of €25 per Kwh. Slovenia saw the highest electricity price 
rise, at 15 percent, while Estonia was in third place, joint with Romania at 7 percent as noted, and 
behind Poland (8 percent).
Lithuania, on the other hand, experienced the third highest electricity price fall over the first half of 
2021, compared with the same period in 2020, at 6 percent, behind only Cyprus (7 percent) and the 
Netherlands (10 percent, largely due to a tax cut). The EU average price of electricity was €21.9 percent 
per Kwh, with taxes and excise accounting for 39 percent of this. Estonia has also seen severe electric-
ity price rises in the second half of the year so far, with records set and then promptly broken several 
times earlier in October, and a support package for low income households rolled out for the winter 
season (October to March next year). The price on the Nord Pool market as of €95.01 per Kwh; a day 
earlier it had stood at €66.21 per Kwh, while on October 19 the price was €140.68 per Kwh.

Gas prices
Natural gas prices to household, meanwhile, dropped in Estonia over the same period, at a sharper 
rate (1 percent) than the EU average (0.5 percent), according to Eurostat.
Gas prices across the EU were lowest in Lithuania (€2.8 per 100 Kwh) and highest in the Netherlands 
(€9.6 per KWH), while the highest growth was seen in Denmark (19 percent), in the first half of 2021. 
Natural gas prices dropped in 20 member states, however, with the largest drop again coming in 
Lithuania (23 percent).
The average price of natural gas EU-side in the first half of 2021 was €6.4, and taxes and excise duties 
accounted on average for 36 percent of the total.The second half of the year has seen steep gas price 
rises in Estonia, largely the result of increases on the world market.

Record natural gas prices affecting both companies and regular con-
sumers

The price of natural gas hit a new record on Wednesday, reaching a price of €160 per MWh. The price of 
natural gas has grown sixfold in the past year, affecting both companies and household consumers.

“Our bill was only €50 for February. But now with this price increase, we will certainly have to 
switch providers, because the bill will increase and come to € 200."   
 
Market leader Eesti Gaas provides gas to a total of 42,000 private consumers and apartment associa-
tions. Nearly half of Estonian households are heated with district heating, the prices of which are regulat-
ed by the Competition Authority. Data from the Estonian Power and Heat Association shows that 60 
percent of thermal energy is produced from wood chips, but a fifth of district heating stations also burn 
natural gas. Most heating stations dependent on gas are in Pärnu and Põlva counties, according to the 
association's chief Siim Umbleja.
Tarmo Kirotar, head of Põlva Soojus, a regional heating company, said producing 30,000 MWh of heat 
consists of a third of natural gas and two thirds of wood chips.
 
Eesti Gaas board member Margus Kaasik said the price of natural gas stayed at €20 per MWh for a long 
time and began increasing in spring. It was around €50-60 up until a month ago.

Wednesday's record price meant the price of natural gas has gotten eight times more expensive. "I really 
hope what we saw [on Wednesday] is the peak of the market and we see it normalizing fast. Looking at 
market estimates on future transactions, we will go back to €40 in April or May and hopefully even lower 
from there. Prices should go down after the first quarter," Kaasik said. He added that the winter will be a 

tough one for Estonian consumers and some households will see their heating bills get four or five times more expensive.
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Block 1 - Absorption station.

The station operates in semi-automatic mode.

Work process:
1. coarse filtration of fuel from storage,
2. pumping fuel through absorbers,
3. Fuel Supply Unit No. 2 through medium thickness filters.

Block 2 - Final cleaning of fuels and lubricants.

           Work process:
           1. ultraviolet fuel cleaning.
           2. Pumping fuel to Unit No. 3 through fine filters.

Block 3 - Delivery of fuels and lubricants to tanks.
The dosing unit regulates the amount and speed of fuel from the pump.

Block 4 - Pyrolysis liquid fractionation plant.
The pyrolysis liquid is separated into light (petrol / diesel) and dark (heavy fuel / bitumen) fractions by 
heating to a certain temperature.
Selected fuel fractions are pumped from the fuel depot to the storage facility.

Block 5 - Propane / Butane Liquefaction Plant.
The gas mixture is a by-product of the pyrolysis liquid fractionation. The gas mixture is liquefied, where 
one part of the liquefied gas enters the emergency tanks, the other part of the gas is led to the burners 
of the No. 4 device. The combustion products of the fuel gas are removed to the unit for cleaning and 
further liquefaction. No. 11.

Elering: transmission network operators have counted on old plants 
being closed.
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Block 6 - Fuel depot.

Block 7 - Crushing of raw materials.
The raw materials delivered for crushing are loaded into a receiving hopper, where the 1st conveyor 
takes them and directs them to the crusher. The 2nd conveyor under the crusher transports the crushed 
raw material to the intermediate hopper, from where the 3rd conveyor delivers the raw material to the 
receiving hopper of the pyrolysis reactor.

Block 8 - Technical Hydrogen Recycling.
Technical hydrogen is the dry residue from the processing of raw materials in a pyrolysis reactor. The 
carbon is fed by a screw conveyor from the hopper No. 14 to a vibrating screen to separate the ash, 
after which it is crushed to the required fraction. The crushed carbon passes through a magnetic 
separator and is packaged.

Block 9 - Pyrolysis Reactor.
It processes raw materials to obtain useful products: technical hydrogen, pyrolysis liquid, synthesis / 
gas.

Block 10 - Gas cleaning station.
Cleans gases from blocks 9, 4 to CO2.
The gases go to gas-liquid purification plants, which pass through carbon dioxide, which is dried and 
sent to block 11.

Block 11 - CO2 liquefaction plant.
Liquefies carbon dioxide, produces dry ice (optional), distributes liquid carbon dioxide in cylinders or 
containers.

Block 12 - Synthesis / Gas Cooling Unit and Condensate Removal.
It cools the wet synthesis / gas condensate from the pyrolysis reactor to precipitate, collects the 
condensate (pyrolysis liquid), pumps the condensate to plant No. 13 for degassing. Delivers the dried 
synthesis gas to plant No. 20 for purification.

Block 13 - Distribution Station.
The plant removes synthesis / gas residues from the pyrolysis liquid, heats the pyrolysis liquid, pumps 
hot pyrolysis liquid to the device 19 for purification.

Block 14 - Carbon Black hopper coming from the reactor.
The hopper supplies Carbon Black from the pyrolysis reactor. Carbon Black is a recyclible product.

Elering: transmission network operators have counted on old plants 
being closed.
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Block 15 - Fuel storage pumping station, fuel processing facilities.
The plant supplies pyrolysis liquid unit No. 4 for fractionation, circulates and filters the fuel with a coarse 
filter, heats the fuel in the cold season, sends the fuel to the fuel purification equipment of the units 1, 2.

Block No. 16 - Power Plant.
Produces electricity for the needs of the processing complex. The fuel is compressed synthesis / gas. 
The power plant's fleet consists of one or more constant current GPES and one set of emergency diesel 
generators.

Block 17 - Synthesis / Gas Compression Station.
Pushes the incoming synthesis / gas to a pressure of 220 - 250 bar, stores some of the gas in 
high-pressure cylinders to restart the reactor, distributes the compressed gas supply to consumers: 
power plant, pyrolysis reactor.

Block 18 - Compressed Synthesis / Gas Storage.
It consists of a number of high pressure cylinders. Stores the compressed synthesis / gas reactor for 
restart.

Block 19 - Final pyrolysis liquid treatment plant.
The plant maximally cleans the pyrolysis of liquid from soot particles and acidic compounds. The 
operation of the plant will significantly increase the service life of the following blocks.

Block 20 - Synthesis Gas Pretreatment Station.
Cleans synthesis / gas from possible mechanical impurities, toxic compounds.

Block 21 - Intermediate pumping station.
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ECONOMIC INDICATORS
PYROLY-EKOPYR «EG-200»

Pyrolysis products per 1 day / 30 days:

• Pyrolysis liquid (density of 1 liter = 0.89 kg)         65/1950 tons
• Carbon black               26/780 tons
• Combustible gas -   the entire volume is used to keep the plant running                                   24/720 tons
• Process water – used in the production process                                                     1,5/45 tons          
• Gas consumption of the pyrolysis reactor                                                    600 m³/hr 

 When fractionating a pyrolysis liquid, we obtain following results:
 
•  Gasoline AI-92                  25 – 30 %.   DENSITY AT 20° С, g/cm3                         0,71 – 0,76
•  DT Euro-5                         45 – 50 %.  DENSITY AT 20° С, g/cm3                       0,80 – 0,85
•  Fuel oil М-100                  12 – 15 %.   DENSITY AT 20° С, g/cm3                       0,92 – 0,99
•  Propane-butane -ethane gas    15 – 20 %.                      50% used in the production
•  Heavy tar                                   5 – 8 %.   DENSITY AT 20° С, g/cm3             1,2 – 1,5

 The calculation of the fuel amount is made at the minimum % values and the lowest possible prices. 
Light and dark fractions, for 1 day / 30 days.

•  Gasoline AI-92          16,25 / 487,5 tons  х 450 € /t   7 312 €  /  219 375 €
•  DT Euro-5               29,25 / 877,5 tons х 450 €/t  13 162 €  /  394 875 €
•  Fuel oil М-100               7,8 / 234 tons х 250 €/t                    1 950 € /    58 500 €
•  Propane-butane-ethane gas      9,75 / 292 tons х 200 €/t                     1 950 € /    58 400 €
•  Heavy tar                           3   / 90   tons х 150 €/t                      450 €  /   13 500 €

 

Additionally, when processing rubber goods and plastics:

Carbon black                              30  /   900 tons х 250 € / t                      7 500 €  /  225 000 €
Steel wire cord                      7    /   182 tons ×  80 € / t                             560 €  /    14 560 €  
Liquid carbon dioxide                28   /   840 tons х 230 € / t                      6 440 €  /  193 200 €

TOTAL AMOUNT PER DAY/ 30 DAYS:                                39 324 €   /   1 179 720 € 

Payback period of the project (pessimistic scenario)  36 months after the launch
Manufacturing, installation and commissioning time  10 months
Design and georeferencing         3 months
 
                  

1 day / 30 days 1 day / 30 days

1 day / 30 days 1 day / 30 days

1 day / 30 days
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HEAT AND ELECTRICITY GENERATION
WITH THE COMPLEX «PYROLY-EKOPYR»

1 PYROLY-EKOPYR  EG - 50  
2 PYROLY-EKOPYR  EG - 100 
3 PYROLY-EKOPYR  EG - 200  
4 PYROLY-EKOPYR  EG - 500  
5 PYROLY-EKOPYR  EG - 1000  
6 PYROLY-EKOPYR  EG - 10 000 

2 580 000   kCal
5 160 000   kCal

10 320 000   kCal
25 800 000   kCal
51 600 000   kCal

516 000 000   kCal

up to     3000 кw/h
up to     6000 кw/h
up to  12 000 кw/h
up to  30 000 кw/h
up to  60 000 кw/h
up to  2 400  Mw/h

№      Complex name Possible electricity
production

Possible heat energy
production

Uses of our equipment

Industrial waste (producers and importers of goods)

Mining and manufacturing.
Wastes from coal mining and beneficiation, wastes from water treatment of mines, 
wastes from crude oil and natural gas production, coal screenings, crude oil, natural 
gas and gas condensate, oil contaminated soil, waste removed from oilfield equip-
ment.

Water companies and water treatment plants.
Sludges from biological treatment of household and mixed wastewater systems, 
wastes from stormwater and mechanical treatment of natural waters, wastes from 
sewage treatment plants (sludges), wells, wastes from mechanical treatment of oily 
wastewater, other wastes from industrial wastewater treatment.

Chemical and biological industries.
Wastes from the production of basic inorganic chemicals, polychlorinated biphe-
nols, halogens, wastes from the production of mercury, wastes from the production 
of phosphoric acid, wastes from the production of sulfur dioxide, wastes from the 
production of hydrochloric acid, hydrochloric acid, acetylene.

Agriculture and wood processing industry.
Cereal waste, manure, waste from the fishing industry, obsolete mineral and organic 
fertilizers, slaughterhouse waste, logging waste, pesticides and agrochemical 
waste, low value wood waste, bark waste, natural wood chips, pulp production 
waste.

Landfills and recycling plants.
Municipal solid waste, construction waste for buildings, structures, asphalt and 
asphalt concrete pavement waste, tire waste, railway sleepers, construction and 
repair waste (garbage), electronic waste.
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