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Thermoflow

Modelling Decarbonization Technologies 

AGENDA ςThursday, 27 May 2021 13:30 Central European Time (Amsterdam, Paris, Berlin):

(1) Welcome & Overview

(2) Demonstration of selected sample files:

ü "Traditional" Renewable Technologies

ü CO2 Capture (new plant design with CCS & adding CCS to an existing plant)

(3) NOVO PRO

ü Introduction
ü Sample 1: 300MW Hybrid Plant (PV + Wind + Thermal Plant), Grid Simulation

ü Sample 2: 50MW Open-Cycle Gas Turbine Replacement Project in Australia

(4) Power-to-X features

ü Hydrogen

ü Storages

(5) Questions & Answers (approx. 15min)
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Thermofloẃ s Products contribute to the "Green Transition"

CO2 Capture & Storage

ConcentratedSolar Power
CSP

IGCC

PV / Wind

NOVO PRO

Batteries

H2 Electrolyzer

Fuel CellHeat Storage / Tanks
Geothermal Kalina

& ORC
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DecarbonizationTechnology - OVERVIEW GT PRO®/
GT MASTER®

STEAM PRO®/
STEAM MASTER®

THERMOFLEX® 
- PEACE®

NOVO PRO®

Conventional coal plants with flue gas CO2 capture Yes Yes FDM link

Biomass and WtE plants with or without flue gas CO2 capture Yes Yes FDM link

GT Combined Cycles with flue gas CO2 capture Yes Yes FDM link

IGCC plants with flue gas CO2 capture Yes Yes FDM link

IGCC (or NG) plants with pre-combustioncarboncapture Yes Yes FDM link

CombinedCycle or cogenflexiblyintegratedwith SMR pre-combustioncarboncapture Yes FDM link

Oxy-fuel coalfired plants "Yes" Yes FDM link

Supercritical CO2/Oxy-Fuel cycles incl. "Allam Cycle" and "Graz Cycle" Yes FDM link

Solar Thermal (CSP), and/or integratedsolar thermal systems(e.g. ISSCC) Yes
DU Ren + 
TFX

Liquid Air Energy Storage (LAES) Yes DU Storage

Wind Farmsand Power-to-X, Electric Heater, Heat Pumps, Heat Storages Yes Yes

PV Plants and Power-to-X, storages, Electric Heater, Heat Pumps, Heat Storages Yes Yes

Hydrogen production Yes Yes

Hydrogen asfuel in anythermal plant Yes Yes Yes FDM link

Batteries, PumpedHydro, User-DefinedStorage, Heat Storages, Fuel Cell Yes Yes
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Conventional coal plants with flue gas CO2 capture THERMOFLEX file: Coal Plant (STM) Linkedto CCS (S6-14)
Conventional coal plant with flue gas CO2 capture.STP

Biomass and WtE plants with or without flue gas CO2 capture THERMOFLEX file: Wasteto Energy (S2-15a)
MSW plant with flue gas CO2 capture.STP
MSW plant without flue gas CO2 capture.STP

GT Combined Cycles with flue gas CO2 capture Conventional NG cmbined cycle with flue gas CO2 capture.GTP

IGCC plants with flue gas CO2 capture THERMOFLEX files: IGCC with post-combustionCCS (S5-16a), (S5-17a)
IGCC plant with flue gas CO2 capture.GTP

IGCC (or NG) plants with pre-combustioncarboncapture THERMOFLEX files: IGCC with pre-combustionCCS (S5-16b), (S5-17b)
IGCC plant with pre-combustioncarboncapture.GTP

CombinedCycle or cogenflexiblyintegratedwith steam-methane
reformer (SMR) pre-combustioncarboncapture

THERMOFLEX file: Simple steammethanereformer (S6-18)

Oxy-fuel coalfired plants THERMOFLEX files: SupercriticalPC with post-comustionCCS (S5-11)
SupercriticalOxy-fuel PC with post-combustionCCS THERMOFLEX files(S5-
14a), (S5-14c)
PressurizedCFB Oxy-fuel with CCS THERMOFLEX file (S5-21)
Hybrid GT Oxy-fuel with CCS THERMOFLEX files(S5-13), (S5-12)

Supercritical CO2/Oxy-Fuel cycles incl. "Allam Cycle" and "Graz 
Cycle"

THERMOFLEX files: Graz Cycle (Oxy-Fuel) (S5-29)
Allam Cycle (Oxy-Fuel) (S5-25a), (S525b), (S5-25c)
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Solar Thermal (CSP), and/or integratedsolar thermal systems
(e.g. ISSCC)

THERMOFLEX files: Solar Thermal (S5-07), (S5-07a), (S5-09), (S5-09b), (S5-10), 
(S5-10a)
Integrated Solar GTCC (S5-08)
Integrated Solar Gas Turbine Cycle (S5-08b)

Liquid Air Energy Storage (LAES) THERMOFLEX files: LAES Storage Mode (Air Liquefaction) (S5-30a)
LAES DischargeMode (GTCC) THERMOFLEX file (S5-30b)
LAES DischargeMode DirectExpansion with DistrictCooling (S5-30c)

Wind Farmsand Power-to-X, Electric Heater, Heat Storages, 
Heat Pumps

THERMOFLEX files: Wind Farm (with gas turbine backup) (S5-23), (S3-22b), 
(S3-22c)

PV Plants and Power-to-X, Storages, Electric Heater, Heat Pumps THERMOFLEX files: Solar PV (with gas turbine backup) (S5-22), (S3-22b), 
(S3-22c)

Hydrogen productionfrom Wind and PV THERMOFLEX file: Wind to Hydrogen (S5-24a)

Hydrogen productionfrom Steam-MethaneReformer SMR THERMOFLEX file: Steam MethaneReformer (S6-18)

Batteries, PumpedHydro, User-DefinedStorage, Heat Storages, 
Fuel Cell

THERMOFLEX file: Absorption Chiller + Stratified Storage Tank THERMOFLEX 
files (S3-24)

Sample Files ςdefault folder: "C:\Program Files (x86)\Thermoflow 29\Samples"

ΧŀƴŘ moresamples: http://thermoflow.com/decarbonization.html

http://thermoflow.com/decarbonization.html
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ü "Traditional" Renewable Technologies

ü CO2 Capture (new plant design with CCS & addingCCS to an existingplant)

(3) NOVO PRO

ü Introduction
ü Sample 1: 300MW Hybrid Plant (PV + Wind + Thermal Plant), Grid Simulation
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"Traditional", "Old", "Thermal", Χ lower emissions& Renewableoptions

- High EfficiencyThermalplants
- Biomass/ Wasteto Energy
- Solar Thermal
- Geothermal
- Biogas+ Recip. Engines
- sCO2 cycles
- CO2 capture

- HybridPlants
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High EfficiencyThermalPlantsĄ less specificCO2 kg/MWh

- Ultra Supercritical+ DoubleReheatConventionalSteamPlants(STPM &TFX)
- AdvancedH-ClassGas Turbine CombinedCycles



Thermoflow

Net Eff (LHV) = 44,5%
SpecificCO2 = 725 kg/MWh

2.1   1000 MW UltraSupercriticalDoubleRH Coal Plant in STEAM PRO
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Net Eff (LHV) = 62,9%
SpecificCO2 = 314 kg/MWh

2.2   2x1 H-ClassGT CombinedCyclePlant in GT PRO
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BiomassςWasteto Energy (TFX / STP-STM)

- Boiler Types
- Grate Fired
- FluidizedBed
- AdiabaticCombustionChamber(TFX) for wet biomass

- Biomass/ WasteFuel library
- Cogeneration/ DH&C available
- AutomaticSteamCycleconfiguration
- AutomaticBoiler & AuxiliariesDesign
- Several CoolingSystemtypesavailable
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2.3   250 MW SupercriticalCFB BiomassPlant in STEAM PRO
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2.4   20 MW Wasteto Energy + District HeatingPlant in THERMOFLEX

TFX SampleS3-22
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Solar Thermal(TFX)

- Types
- ParabolicTrough
- Central Tower + Heliostats
- Linear Fresnel Collectors

- Options
- HTF and Molten Saltsdatabase/ UserDefined
- With or without moltensaltsthermalstorage
- Direct steamgeneration
- 24 hours/ AnnualYieldcalculation, ELINK
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2.5   Solar ThermalParabolicTrough+ MS Storage(TFX)
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2.6   Solar Tower + MS Storage(TFX)

TFX SampleS5-7a


