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A development based on indirect gasification



The Netherlands is built around 
gas

GREEN GAS @TNO

Imports via ports,
cross-border pipelines
and LNG terminals

Industry: high-
temperature heat and
chemical feedstock 
~30% Greenhouses 
~10%

Nationwide gas
transport, distribution
and storage

Groningen production
ended April 2024;
imports fill the gap

Homes: heating and
cooking up to 20% of 
total consumption; 
Power production 
~30%

Planned supplier
obligation; 2 bcm/yr
2030 ambition

Official sources: Dutch government—Groningen closure (19 Apr 2024); Programma Groen Gas (2 Dec 2022); Gasunie/GTS network information; 
RVO green-gas guidance.

Gas consumption in 2025, declined compared to previous 
years. Total consumption still ~30 bcm/y 



Green gas policy & demand signals
GREEN GAS @TNO

DEMAND CHANNELS

Build environment

Networks enable 
substitution; policy and 
contracts create the pull.

Transport

Eligible biomethane and 
RFNBO e-methane 
support RED III.

Shipping

Compliant bio-LNG/e-
LNG can lower FuelEU 
intensity.

Industry

No SNG quota: ETS and 
offtake contracts drive 
demand.

READ THE SIGNAL CORRECTLY

2030 targets ≠ guaranteed offtake

35 bcm (EU) and 2 bcm (NL) are policy scale ambitions.

RED III and FuelEU reward eligible fuels, but neither mandates 

SNG as a molecule.

DEFINITIONS MATTER

Biomethane / RNG
/ green gas

Upgraded biogas or 

gasification gas 
obtained from 
manure/biogenic 

residues

Synthetic methane
/ e-methane (SNG)

Made from H₂ + CO₂. It 
counts as an RFNBO only 
when renewable-electricity 
and carbon-source rules are 

met.

Official sources: REPowerEU Plan (18 May 2022); Dutch Programme Green Gas (2 Dec 2022); RED III, Directive (EU) 2023/2413; FuelEU Maritime, Regulation (EU) 2023/1805.

NL TARGETS 2030

2 bcm/yr

Green-gas production 
ambition from biogas, 
biomass & waste

CO2 reduction of 2,85 
Mton/y (~ 0,84 bcm)

EU TARGETS 2030

35 bcm/yr

High priority sectors 
are industry (few 
alternatives) and high 
temperature heat 
applications. 



MILENA - a fuel flexible platform
GREEN GAS @TNO
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MILENA scale - up
GREEN GAS @TNO

Petten, lab
30kW / 8 kg/hr

fuel flexible

Petten, large Pilot
800kW / 200 kg/hr

fuel flexible

India, demo
4MW / 1000 kg/hr
soya stalk to CHP

Netherlands FOAK
30MW / 7800 kg/hr

waste wood to green gas



OLGA the  enabler
GREEN GAS @TNO
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Gas direction → 

Water dew point
Tar dew point

Bulk of the dust is taken out 
using a cyclone

Heavy tar condenses by cooling the 
gas. Flushed away using an oil

Light tars are absorbed above 
the water dew point

Gas is cooled to workable 
temperatures

Cooling the gas allows water 
condensation, without tar 

pollution
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MILENA OLGA

After burner

HGF

Cyclone



GREEN GAS @TNO

ESME – The finisher

Smart combination of endothermal reforming 
and exothermal methanation

Gasifier
Tar 

removal

Up-grading

Metha -
nation

CO2 
removal

S removalHDS
Pre-

reformer Metha -
nationMetha -

nation

BTX is 
converted

Needed to protect 
reformer catalyst

Little organic -S, but too 
much for reformer

Ni catalyst is not able 
to treat BTX

<10 bar to prevent 
removal of methane

Prevents BTX to 
contaminate CO2

CO2 co -product is clean
Starting point: 

existing catalyst 
and technology

MILENA OLGA ESME



GREEN GAS @TNO

Unique opportunity with CCS

• Green Gas



• Carbon Intensity is a metric which explains how much GHG emissions 
are avoided by using a sustainable alternative

• CI for methane in transport is 94 gram/MJ

• CI for methane in ETS2 sector is 80 gram/MJ

Excluding CO2 sequestration

• CI for Green Gas from indirect gasification 7  gram/MJ

Including CO2 sequestration

• CI for Green Gas from indirect gasification -84 gram/MJ

Carbon Intensity (CI score)

GREEN GAS @TNO
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Producing 
green gas 
from 
demolition 
wood

GREEN GAS @TNO

Confidential
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GREEN GAS @TNO

T.B.A

Confidential
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Eemsgas

GREEN GAS @TNO Confidential



13

GREEN GAS @TNO Confidential
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Process focus

GREEN GAS @TNO
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Confidential



GREEN GAS @TNO

From TNO IP to a Dutch FOAK
Technology, deployment and carbon advantage reinforce one another.

01 TECHNOLOGY

TNO develops renewable technologies from 

ideation through market implementation.

02 DEPLOYMENT

EemsGas will build the FOAK RNG facility in the 

Netherlands, based on TNO IP. Process Design 

Package available for new projects

03 CARBON ADVANTAGE

Indirect gasification combined with CCS has an 

excellent CI score, relevant for US RNG 

developments.

WHY CCS CHANGES THE CASE

Indirect gasification + CCS strengthens the 
carbon-intensity proposition.

THE MESSAGE TO 
REMEMBER

TNO technology  → Dutch FOAK  → carbon advantage

C.I. score

-84 gram/MJ



Thank you 
for your 
attention
Innovation for life

TNO Energy & Materials Transition

Berend.Vreugdenhil@tno.nl

+31 6 10 1111 76
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