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Wärtsilä 

Sven Fischer
Sales Manager, Key Account Manager (bio)LNG

Wärtsilä Gas Solutions

sven.fischer@wartsila.com
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OUR PERSONNEL APPROX.

17,800

OPERATIONS IN OVER

200 LOCATIONS

NATIONALITIES

139

ORDER INTAKE

4,359 MEUR

NET SALES

4,604 MEUR

COMPARABLE OPERATING 
RESULT

275 MEUR

FOUNDED IN 1834

Financials are for fiscal year 2020. Location, personnel and nationalities figures are approximations based on the status in December 2020.

in sustainable solutions for the marine and energy markets

GLOBAL LEADER
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ENERGY

MARINE

OUR INDUSTRIES
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Offices and workshops

OUR GLOBAL PRESENCE

Production

Headquarters

62%
Europe

11%
Americas

22%
Asia

5%
Other
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Saudi Arabia

Japan

India

Gabon

Ethiopia

Cambodia

Egypt

Guinea

Canada

Germany

Iran

Faroe 
Islands

North Korea

Ghana

South Africa

Denmark

Netherlands

Oman

Greenland

Paraguay

Jamaica

Zambia

Kenya

China

Vietnam

Honduras

Sudan

El Salvador

Cameroon

Greece

Norway

Venezuela

Haiti

Somalia

Albania

Mauritania

Ecuador

Russia

Jordania

Israel

Surinam

Australia

Argentina

United 
Kingdom

Ukraine

Iraq

Uganda

Romania

Turkey

U.S.

Belgium

Georgia

United Arab 
Emirates

Kazakhstan

Portugal

Switzerland

Pakistan

Chile

Malta

Afghanistan

Slovenia

Sri Lanka

Colombia

France

Nepal

Mauritius

Antigua

Uruguay

Poland

Tanzania

Mexico

Peru

Morocco

Niger

Anguilla

Malaysia

Estonia

Brazil

Ireland

Armenia

Rwanda

New Zealand

Puerto Rico

Senegal

Spain

Cuba

Svalbard and 
Jan Mayen

Belarus

DR Congo

Taiwan

Hungary

Indonesia

Dominican
Republic

Slovakia

Belize

Czech 
Republic

South Korea

Madagascar

Myanmar

Croatia

Thailand

Cocos Islands

Azerbaijan

Nigeria

Philippines

Guatemala

Togo

Ivory Coast

Syria

Dominica

Guyana

Singapore

Cyprus

Christmas 
Island

Tunisia

Panama

Finland

East Timor

Bangladesh

Burkina Faso

Algeria

Austria

Sweden

Italy

Pap.New 

Guinea

Lithuania

Falkland 
Islands

Bulgaria

Eritrea

Serbia Latvia

Yemen

OUR 139 NATIONALITIES

IcelandLebanon

Netherlands 

Antilles

This figure tends to evolve throughout the year, therefore this number is an approximation. 
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GAS SOLUTIONS

Wärtsilä’s gas solutions bring carbon neutral or transition fuels to the market and minimise emissions from the 
gas infrastructure. In so doing, Wärtsilä helps customers on the journey towards a sustainable future through a 
focus on lifecycle support innovation, and digitalisation. 

KEY FACT:
500 gas solution projects, almost 3,000 inert gas systems and 45 biogas solutions delivered by Gas Solutions

MARINE SYSTEMS

Decarbonisation Operational efficiencyLifecycle solutions Remote monitoring
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BERGE TROLL LPG 

FPSO

50+ YEARS OF EXPERIENCE IN GAS SYSTEMS

50+ years of experience on gas

handling systems, including:

✓ systems and process design

✓ Hardware design / manufacture/ 

assembly

✓ naval architecture (ship integration)

✓ installation, commissioning & start-up

FIRST  MEDIUM LNG 

CARRIER CMHI 2015

• FIRST LNG BUNKERING BARGE w. SHELL 2017

20201965 1970 1980 1990 2000 2010 20151963

GAS RECOVERY

BUSINESS since 1998

LNG BUSINESS since 2002

▪ 59 LNG RELIQUEFACTION PLANTS

▪ 23 REGASIFICATION PLANTS

▪ 2  TERMINALS

▪ 6  BIOGAS LIQUEFACTION PLANTS

▪ 47 BIOGAS UPGRADING PLANTS 

FIRST BIOGAS 

LIQUEFACTION PLANT 

DELIVERED 2013

▪ 350+ CARGO HANDLING SYSTEMS BETWEEN 1963-2020

HAVGAS LPG 

CARRIER DELIVERY

• SANHA  LPG 

2004 
• BERGE ISAR 

LPG FPSO 2004

LPG RELIQUEFACTION SYSTEM 

WITH VENT GAS CONDENSER -1999

LPG  RELIQUEFACTION; 2 

RELIQ SOLUTION FOR 

VLCC  2011

FIRST VLGC CONTRACT 

CHINA JIANGNAN YARD -

FRONTLINE 2012 

FIRST SMALL LNG& MULTIGAS 

CARRIER SOE 2013

LPG/LEG

BUSINESS

2008

AQUIRES BALTIC 

DESIGN CENTRE

2012

AQUIRED BY 

WÄRTSILÄ

FIRST  ETHANE CARRIER 

AND ETHANE AS FUEL 2013

• LPG AS FUEL 2018

7

LPG BUSINESS since 1965

▪ FIRST LPG CARGO HANDLING DELIVERED IN 1965

▪ 350+ CARGO HANDLING SYSTEMS LPG/LNG/ETHANE

▪ 2 LPG RELIQ SOLUTIONS

▪ FIRST IN INDUSTRY LPG AS FUEL SOLUTION

▪ 12 VOC RECOVERY SYSTEMS

2017

AQUIRES 

PUREGAS 

SOLUTIONS

FIRST LIQUEFACTION PLANT 

DELIVERED,Snurrevarden  2003

FIRST BOG RE-LIQUEFACTION 

PLANT MK1 DELIVERED  2006

• FIRST BOG RE-LIQUEFACTION 

PLANT MK3 DELIVERED  2007

• FIRST BOG RE-LIQUEFACTION PLANT WITH 

MR TECHNOLOGY  DELIVERED  2017

• FIRST RETROFIT MODULE OF BOG RE-

LIQUEFACTION PLANT DELIVERED 2018

FIRST COMPACT RELIQ MODULE 

CONTRACTED 2020

• FIRST REGASIFICATION 

STEAM PLANT 2007

FIRST REGASIFICATION 

CONVERSION PROPAN 

2009

• FIRST REGASIFICATION WATER/GLYCOL 

PLANT 2018
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BIOGAS 

Energy crop 

Manure

Organic waste

Biogas

Bio fertilizer

Anaerobic
digester

Biogas Biomethane

Renewable, CO2 neutral and circular business model Connect to existing infrastructure for natural gas and LNG

Waste to high value energy and fertilizer Energy storage for base and peak loads

Local energy supply and security Unlock potential for CO2 neutral/negative vehicle fuels

Local job creation Domestic energy supply security
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PUREGAS CA PROCESS

Biomethane

Cas compression

and drying 
Biogas

bio CO2

H2S Removal

Absorption Stripping

Heat
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LOWEST OPEX

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Membrane Puregas CA

R
e
la

ti
v
e

 s
h

a
re

 o
f 
O

P
E

X

Power Heat Availability CH4 slip Active Carbon H2S Active Carbon VOC Annualized reinvestments Amine top up

Zero for Puregas CA

Power

Active Carbon VOC

Heat (zero for membrane)

Availability

Amine top up (zero for membrane)

Active Carbon H2S

Methane slip

Annualized 

reinvestments e.g. 

membrane, dryer mtrl
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WÄRTSILÄ BIOGAS LIQUEFACTION

Raw biogas

From AD process

Biogas upgrading & 
polishing

Puregas CA

Biogas liquefaction

MR process

Typical biogas

CH4 50 – 65 %

CO2 50 – 35 %

H2S; O2; N2; H2O

NH3 etc.

Biomethane

CH4 >99 %; CO2 < 50 ppm

H2S < 4 ppm;  O2< 0,2 %

N2 < 0,8 %; H2O < 1 ppm

> 20 bar(g); < 40 °C

bioLNG

Fully exchangable and 

mixable with (fossil) 

LNG at -160 °C

Wärtsilä



▪ Water Scrubber in combination with Polishing System
▪ Risk of biologicalgrowth (Fouling)

▪ Two process steps

▪ By-Product: Regeneration Gas from Polishing

▪ Methane slip

▪ Membrane in combination with Polishing System
▪ Sensitive to raw gas impurities

▪ Two process steps

▪ By-Product: Regeneration Gas from Polishing

▪ Methane slip

▪ Amine System
▪ One process step

▪ Very low methane slip

▪ Requires heat. If heat can be recovered, net heat

demand very low.

Biogas
Water 

Scrubber

CO2

Polish
50ppm CO2

2

Biogas

CO2 /Methane

Membrane

CO2

Polish
50ppm CO2

2

CO2

© Wärtsilä

Amine

50ppm CO2

Biogas

CO2 /Methane

THIS IS WÄRTSILÄ – BIO-LNG TECHNOLOGY

Wärtsilä Biogas Cleaning Alternatives
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HIGHEST BUILD QUALITY AND DESIGN

Manufactured and fully tested 
(FAT) before delivered to site

High-Grade Stainless Steel 
used throughout

Built-in redundancy of key 
components such as 
compressors and blowers

Easy access for maintenance

6 months lead-time from 
order to Ex Works, Sweden

>40 references in operation
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Small-scale liquefaction plants

INPUT OUTPUTPLANT

Gas sources

• Pipeline gas

• Biogas

• Associated 

gas

• Coal seam gas

• Shale gas

2000 – 300 000 TPA
(3 400 – 510 000 GPD)

Gas pre-treatment
• Removing H2O, CO2, H2S, C2+

Liquefaction
• Mixed Refrigerant:

2 000 – 30 000 TPA
(3 400 – 51 000 GPD)

• Nitrogen cycle: 

20 000 – 300 000 TPA
(34 000 – 510 000 GPD)

Storage tanks

Export systems

LNG transport

• Carriers

• Trucks

• Containers

• Rail cars

Peak shaving

gas send-out

Ship 

bunkering

Biogas liquefaction plants

Small-scale liquefaction plants

Peak shaving plants
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Technology MR Process N2 Brayton Process

Production capacity 2000 to 18,000 TPA 18,000 to 300,000 TPA

Refrigerant system
Proprietary mix of hydrocarbons in a closed 

loop
Nitrogen produced from air on-site

Energy consumption
As low as 0.70 kWh/kg conditional to design 

priorities

As low as 0.35 kWh/kg conditional to design 

priorities

Technology features

Off-the-shelf components that enable a less 

expensive solution, quick delivery and 

simplified maintenance

Robust technology that allows for quick and 

simple start-up/shutdown & ramp up/ramp 

down compared to competing technologies.

Installation
Plug-and-play design with standard capacities 

10, 17 and 25 TPD delivered within 12 months

Reduced installation time and small footprint 

through a modularized design

Delivery time ~ 10 months DAP site ~ 18 months DAP site

Wärtsilä Liquefaction technology with two different processes

THIS IS WÄRTSILÄ – BIO-LNG TECHNOLOGY
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MIXED REFRIGERANT (MR) PROCESS

CApure polishing step:

• CO2 < 50ppm

• H2O < 1 ppm

• H2S < 4ppm

No Boil Off Gas (BOG)

Drop in and fully mixable 

with fossil LNG!
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DETAILS: LIQUEFACTION WITH N2 BRAYTON CYCLE

Motor

Condenser

Aftercooler / Intercoolers

E1

E2 C1

C2C3

from CApure

LNG to 

Storage Tank

Legend:

C1, C2, C3  → compressor stages

E1, E2 → expander stages

Intercoolers / aftercooler → water or air-coolers

Control 

Valve

Nitrogen (N2) as refrigerant
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INDUSTRIAL BIOLNG QUALITY CREATING HIGH VALUE
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WÄRTSILÄ BIOGAS SOLUTIONS

Energy crop 

Manure

Organic waste CNG / CBG

Gas to grid

bioLNG

Biomethane

Puregas CA 

Biogas

Heat

Bio CO2
Bio fertilizer

Anaerobic
digester

MR process

Standard products

Scope of supply
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SCOPE OF WORK ACCORDING TO CUSTOMER PREFERENCE

Engineering

Procurement

Construction of

Skids

Transport

Installation Works

Comissioning & 

Gas Trial

Civil Works

Either: FOB, CIF, 

CIP, DAT or DAP

Provide Supervision

NO

DAP

to project site

DAP

to project site

NO
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WÄRTSILÄ – LIQUEFACTION PLANTS
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“The first stand-alone small 
scale LNG plant in Northern 
Europe.”

Snurrevarden

Customer Gasnor (part of Shell)

Type Small scale liquefaction plant

Tank net volume 2 x 250 m3

Capacity 60 TPD / 22,000 TPA

Size of

liquefaction unit

16 m x 18 m

Gas source Pipeline gas

Inlet pressure 120-150 bar

Details • LNG transported to 

customers by tanker truck

Scope

of supply

Complete plant, incl.

• Gas pre-treatment

• Cooling system (Ambient air)

• Reversed Brayton 

liquefaction process

• Storage tanks

• Electrical and control 

systems

• Truck loading system

• Gas engine

Excl. Substructures

Delivery method EPCIC

Delivered 2003

EXPERIENCES AND RECENT SUCCESS
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“Twice the capacity,
half the footprint!”

Kollsnes II

Customer Gasnor (part of Shell)

Type Small scale liquefaction plant

Tank net volume 4,000 m3

Capacity 240 TPD / 87,600 TPA

Size of

liquefaction unit

12 m x 38 m

Gas source Pipeline gas. Inlet pressure 

typically 70 bar.

Details Extension to Kollsnes I. Includes 

two truck loading stations and 

existing loading jetty for small LNG 

carriers.

Scope

of supply

Complete plant, incl.

• Gas pre-treatment

• Cooling system (Seawater)

• Double Reversed Brayton 

liquefaction process

• Storage tank

• Electrical and control systems

• Civil works

Delivery method EPCIC

Delivered 2007

EXPERIENCES AND RECENT SUCCESS
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“LIN consumption reduced by 
60% compared to old 
liquefaction plant.”

Gasum Kilpilahti

Customer Gasum

Type Mini liquefaction plant

Tank net volume 3 x 700 m3

Capacity 55 TPD / 20,000 TPA

Size of

liquefaction unit

16 m x 20 m

Gas source Pipeline gas

Details • Utilization of excess 

nitrogen from adjacent 

oxygen plant.

• No rotating machinery

Scope

of supply

• Pre-treatment

• LIN liquefaction process

• Storage tanks

Excl. substructures

Delivery method EPCIC

Delivered 2010

EXPERIENCES AND RECENT SUCCESS
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EGE Biogas

Customer Cambi AS

Type Mini liquefaction plant

Tank net volume 180 m3

Capacity 11 TPD / 4,000 TPA

Size of

liquefaction unit

8 m x 14 m

Gas source Biogas from 50,000 TPA 

of food waste

Details Fuel production for 135 

buses in the city of Oslo

Scope

of supply

Complete plant, incl.

• Gas pre-treatment

• Cooling system 

(Ambient air)

• MR liquefaction 

process

• Storage tank

• Electrical and control 

systems

• Service agreement

Excl. Civil works and 

installation

Delivery method EPC

Delivered 2013

CONFIDENTIAL

“135 Oslo region buses will 
be able to run on biogas 
which means 10,000 tonnes
emission reduction per year.”

EXPERIENCES AND RECENT SUCCESS
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Biokraft LBG

Owner Biokraft AS

Type Mini liquefaction plant

Tank net volume 350 m3

Capacity 25 TPD / 9,125 TPA

Size of

liquefaction unit

30 m x 40 m

Gas source Biogas from fish industry 

and paper mill waste

Details Biogas to be used on city 

buses in Trondheim

Scope

of supply

Liquefaction plant, incl.

• Gas Cleaning 

• Cooling system 

(Ambient air)

• MR liquefaction 

process

• Storage tank

• Electrical and control 

systems

• Service agreement

• Installation of plant

Excl. Civil works

Delivery method EPC

Delivered 2018

“We expect strong demand for 
liquefied biogas as fuel. Wärtsilä’s
biogas liquefaction solution 
represents an important step 
forward in realising this potential.”

EXPERIENCES AND RECENT SUCCESS
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7.2.2019Wärtsilä - LNG Value

“Our terminal operates at the 
highest levels of 
efficiency using commercially 
proven technology, 
equipment and materials.”

Dragon LNG, Wales, UK

Customer Dragon LNG (JV between 

Petronas and Shell)

Type BOG (boil-off gas) re-

liquefaction package for large 

scale LNG terminal

Capacity 320 TPD / 112 000 TPA

Scope of supply • Coldbox

• Air coolers

• N2 Brayton cycle 

liquefaction process

• LNG pumps

• Instrument air 

compressors/dryers

• Instruments and valves

• Control system

• Supervision

• Commissioning

Delivery method Engineering & Procurement

Delivered 2018

EXPERIENCES AND RECENT SUCCESS
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“Biogas and pipeline gas compositions 
can vary substantially, and Wärtsilä’s
advanced technology can handle 
both.”

biohybrid Hahnennest bioLNG, 

Germany (on hold)

Owner Erdgas Südwest GmbH

Type Liquefaction plant

Tank net volume 105 m3

Capacity 10 TPD / 3 500 TPA

Footprint 12 m x 20 m

Gas source Biogas from bio waste and/or 

pipeline gas

Details Advanced biofuel (bioLNG) and 

LNG production

Scope

of supply

• Gas cleaning by CApure

• MR liquefaction process

• Storage tank

• Export system

• Electrical and control systems

• Installation of plant

Excl. civil works

Delivery method EPC

Delivered Building Permit received, project 

not executed

Source: https://www.energiepark-hahnennest.de/

EXPERIENCES AND RECENT SUCCESS
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“The largest LNG Terminal in 
Finland”

99.9 % availibility

Tornio LNG Terminal

Customer Manga LNG

Type Mid scale LNG Terminal

Tank net volume 1 x 50 000 m3

Capacity 936 TPD / 342 000 TPA at 99.9% 

availability

Size of terminal 1000 m x 300 m

Gas source LNG delivered by LNG carrier

Details NG supply via local pipe line,  truck 

loading and ship bunkering

Scope

of supply

Complete plant, incl.

• Ship unloading 3000 m3/h

• Ship bunkering (350 m3/h)

• LNG storage (50 000 m3)

• Gas sent-out and metering (39 

T/h @ 6.5 barg)

• Regasification

• Truck loading (2 x 45 m3/h)

• Electrical systems, starters and 

all cables

• Control systems and safety

• All civil works and backfilling

• All piping and structural steel

• All buildings

Delivery method EPCIC

Delivered 2018

EXPERIENCES AND RECENT SUCCESS



© Wärtsilä PUBLIC30

“with this project, Tekniska
verken, the Swedish pioneer 
in biogas, will reach new 
markets and thereby increase 
the biogas production.

Tekniska verken i Linköping

Owner Tekniska verken

Type MR liquefaction plant

Tank net volume 177 m3

Capacity 20 TPD

Size of

liquefaction unit

30 m x 40 m

Gas source Biogas

Details The plant will produce 

bioLNG

Scope

of supply

Liquefaction plant, incl.

• Gas Cleaning

• MR liquefaction process

• Storage tank

• Export system

• Electrical and control 

systems

• Installation of plant

Excl. Civil works

Delivery method EPC

Delivered 2019
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VEAS bioLNG, Norway

Owner VEAS

Type Liquefaction plant

Tank net volume 300 m3

Capacity 20 TPD / 7 400 TPA

Footprint 12 m x 20 m

Gas source Biogas from waste water

Details Advanced biofuel (bioLNG) 

production for buses in the city 

of Oslo

Scope

of supply

• Gas cleaning by CApure

• MR liquefaction process

• Storage tank

• Export system

• Electrical and control systems

• Installation of plant

Excl. civil works

Delivery method EPC

Delivered 2019

Source: https://www.veas.nu

EXPERIENCES AND RECENT SUCCESS
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Pori

Owner Gasum

Type MR liquefaction plant

Tank net volume Tank integrated with LNG 

terminal

Capacity 25 TPD 

Size of

liquefaction unit

20 m x 20 m

Gas source Boil Off Gas (BOG) from LNG 

terminal

Details Reliquefication of BOG to 

LNG

Scope

of supply

Liquefaction plant, incl.

• MR liquefaction process

• Electrical and control 

systems

• Installation of plant

Excl. Civil works

Delivery method EPC

Delivered 2020

“Short lead time, proven 
technology and low OPEX 
were key parameters for 
selection Wärtsilä.”

EXPERIENCES AND RECENT SUCCESS
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DE, undisclosed, 285tpd pipeline gas cleaning & liquefaction

Status: Building Permit process

AT, undisclosed,  25tpd pipeline gas cleaning & liquefaction

Status: Building Permit process

NL, undisclosed,  25tpd biogas upgrading & liquefaction

Status: Building Permit process

NO, undisclosed,  Extension of a 25tpd biogas upgrading & liquefaction plant

ON-GOING PROJECTS
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Indicative 3D model Liquefaction Plant



Look forward to do business together!


