
PROCESS DIAGRAM THE ENERGY AND MASS BALANCE OF TCG-UC W2GE SYSTEM ELECTRICITY+HEAT

Process  Diagram of Gasification I.B.
500 sTPD  DRY with the Licence of SYNEN GROUP WORLDWIDE

6 959 BTU/lb = 16 175 kJ/kg * The modeling is based on the Basic Data provided by the Prospective Purchaser 

6 959 MM BTU/d= 7 337 042 MJ/d TCG-UC W2GE
588 sTPD moist. 13 749 kJ/kg Date: 2023.01.02 Type of TCG Unit 500
534 TPD moist.

FLUE GAS Ash and slag generation WASTE HEAT Ash and slag generation ELECTRICITY PUMPS
CHILLERS
CONTROLS

COILS GAS COOLING & WATER TREATMENT MOTORS

RAW SYNGAS SOLID WASTE FILTER PRESS

MOISTURE REMOVAL (CONDENSING TANKS)

STEAM SYNGAS TO FUEL COILS

ASH CLEAN SYNGAS 20 461 431 scf/d = 579 402 m3/d
340 BTU/scf= 12 663 kJ/m3

6 959 MMBTU/d= 7 337 042 MJ/d = 84,92 MW
CO2 gas emission "NOT EMITTED" 6 664,42 t/d

ASH sTPD

Ash Content 75 6 138 429 scf/d = 173 821 m3/d
Process water requirement 294 340 BTU/scf= 12 663 kJ/m3

2 088 MMBTU/d= 2 201 113 MJ/d SYNGAS TO ELECTRICITY

GAS TURBINE OR GASMOTOR

596 792 scf/hr = 405 582 m3/d

340 BTU/scf= 12 663 kJ/m3

0,00% 0,00% 0,00% 0,00% 100,00% 100,00% 4 871 MMBTU/d= 5 135 929 MJ/d

500,00 500 203 MMBTU/hr= 213 997 MJ/h

100,00% 100,00% Optional 59,44 MWh/h

588 588 COMPRESSED CLEAN SYNGAS

534 534

-30 -30,00

0 0,00 59,44 MW 100,00%

15% 15,0% SCF/day

15,0% 15,00% 7 591 191 21,99 MWe

30,0% 30,00% m3/day 37,00%

50,00% 50,00% 214 958

50,0% 50,00% SCF/day

1,2% 1,20% 0 18,43 MWth LOSS OF HEAT =

5 915 5 915 m3/day 66,34 GJ/h 17,24 MWth 29,00%

13 749 13 749 0 31,00% 62,06 GJ/h

12 854 kJ(Feedstock) / kWeh 1,78 MWe

MWh/year 178 088 AND 2 182 kWh / person / year 3%

MWh/year 138 018  = 496 866 GJ/year AND 81 617 persons

ton/year 21 233 TOTAL ELECTRIC POWER: 23,78 MWe 40,00%

Feedstock 500 sTPD  DRY Ash 68,04 ton/day RESULT OF PRELIMINARY MODELING
588 sTPD moist. Electricity 570,66 MWh/day Daily Costs and Incomes

Heat energy 1 592,14 GJ/day

Total Project Cost (Entire Project) 171 545 610 USD     = 160 636 155 EUR Daily Cost of Feedstock -$16 009
CLEAN SYNGAS 579 402 m3/d HYDROGEN 214 958 m3/day Daily Total Capital Expenditures $18 323
ASH 75,00 sTPD Daily Operating Cost $41 010

Total Daily Cost $59 333
Process water 
requirement 294 sTPD Total Operation Costs:  $8 963 250    = 8 393 232 EUR 

Daily Income of Production $76 040
Final Products Ash 21 233 ton/year 23 730 272 revenue US $ per year from all the  products  = 22 221 144 EUR Daily Income from Feedstock $16 009
TOTAL ELECTRIC 
POWER:

23,78 MWe Electricity 178 088 MWh/year
Total Daily Income $92 050

WASTE HEAT 66,34 GJ/h Heat energy 496 866 GJ/year Project Labor cost 10 507 US $ per day   = 9 839 EUR/day
Project Rate of Return 7%

HYDROGEN 214 958 m3/day HYDROGEN 67 083 090 m3/year Annual EBITDA 15 928 088 = 14 915 140 EUR Time Frame of Return (Month)* 129,24  * + PIP

(Optional) Time Frame of Return (Year)* 10,77  * + PIP
Daily Cost

Total Daily Cost $59 333 For 30 years of life
EROEI (TCG Unit) 27

TCG Carbon Conversion Rate: 99,96%
persons

Daily Income
EROEI(TCG-UC PLANT) 19

TCG Energy Conversion Rate: 70% Daily Income of Production $76 040 Specific income of Technology: 152 US $/short ton
Total Daily Income $92 050 Specific income of the TCG-UC Project: 184 US $/short ton

Daily Saldo $32 716
 *PIP = Plant Installation Period

Number of Citizens whose electricity demand 
can be covered by TCG-UC Power Plant

81 617

ELECTRICAL POWER II  =

Electricity yield ( factor) of Power Plant

Medium Products

!! NOT FINAL MODEL !!

ELECTRICAL POWER I =

Daily Products

Capital Expenditures

Heat energy

WASTE HEAT

Average Electricity demand in the country, by the statistical analysis

The Total Quantity of Hydrogen produced (m3)

Results of Financial Modeling

Ash

Total Quantity of Hydrogen for marketing (m3)

!! NOT FINAL MODEL !!

Total Quantity of Hydrogen for marketing (SCF)

Transportation cost  of input materilas (US$/ton)

"Gate Fee" or Price of input materilas (US$/ton)

Moisture content (%)

Ash content (%)

Results of Technical Modeling

MSW

Electric power need for beltconveyor (Feed Belt)

FEED
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TCG ALENA Alternative Energy Applications GmbH.

GLOBAL PROJECT INVEST

Project Name:

MSW

Feed material on dry basis (%)

Electricity

Carbon content  in the Volatiles (%)

Refuse Derived 
Fuel (RDF)

Basic data of the components in the mixed feed material Coal

Quantity of feed-material on dry basis (short ton/day)

Fixed Carbon Content(FC) (%)

Sulfur (%)

Heating Value-(Btu/lb)

As received material (%)

Annual energy production and the energy demand fulfilled

Quantity of feed material as received (ton/day)

Quantity of feed material as received (short ton/day)

Heating Value-as received (kJ/kg)

Volatile Matter (%)

!! NOT FINAL MODEL !!

Petroleum Coke 
(PetCoke)

Used Tire

TCG-UC EL

CLEAN SYNGAS

Weighted Average
Municipal Solid 

Waste

TO REACTOR- RECIRK

ELECTRICITY

The Total Quantity of Hydrogen produced (SCF)

The parameters of the produced syngas

HYDROGEN

(Optional)

Salary and Labor costs of TCG and Electricity Unit

Annual energy production and the energy 
demand fulfilled

(Optional)
Annual Operating Costs

Syngas Production for Sale

US $ EBITDA before paying 
interest, tax, repayment of 

principal, and income before 
amortization

Number of Citizens whose electricity demand can be covered by TCG-UC Power Plant
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