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PICKING THE 
RIGHT 

SOLUTION FOR 
EACH VESSEL

2022
Today

2030
- 40% carbon intensity

2050
-70% CI & -50%

in total GHG

2023
EEXI

DECARBONISATION 
STRATEGY

FUTURE PROOF NEWBUILDS

EXTENDING LIFE 
OF EXISTING FLEET

Charging towards decarbonisation webinar

30,000 VESSELS WILL REQUIRE RECERTIFICATION*
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WHAT IS REALLY IMPORTANT TO US? 



© Wärtsilä 8.11.2022 [Presentation name / Author]4

HOW TO DECARBONIZE THE OPERATIONS?

Oil & Gas 
Industry

FPSO’s

Rigs

Pipe 
Layers

OSV’s

Shuttle 
Tankers

Offshore activities 
(Upstream, Midstream and 
Downstream) can be 
accessed and there are 
different technologies to 
support the reduction on 
GHG Emissions, such as:
• Hybrid Systems with 

Batteries
• Digitalization
• Future Fuels conversion
• Electrification
• VOC Recovering
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HYBRID SOLUTIONS
– CASE STUDY: RETROFIT

Technology is Ready !

HYBRID DESIGN
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DRILLING RIGS

EMS

BMS

PMS 3EMS

BMSBattery 1100VDC
994kWh

Trafo
690V/11kV 
3000kVA

EMS

BMS

PMS 2

Hybrid 1 Hybrid 2 Hybrid 3

PMS 1

G1

M3 M6 M2 M5 M1 M4

6402kW
373A

Thruster 3
4500kW

690V MAIN SWBD #1

Trafo
11kV/690V

690V MAIN SWBD #2 690V MAIN SWBD #3

Genset
W12V32

G2 G3 G4 G5 G6

690V DRILL SWBD #1 690V DRILL SWBD #2 690V DRILL SWBD #3

Thruster 6
4500kW

Thruster 2
4500kW

Thruster 5
4500kW

Thruster 1
4500kW

Thruster 4
4500kW

Trafo
11kV/690V

HYBRID SCOPE

EXISTING 
INSTALLATION

NO NO NO NO

DP B POWER 
SYSTEM

DP C POWER 
SYSTEM

DP A POWER 
SYSTEM

AFE 
2700kW

• Alternative
• 3 hybrid system, 

• 1500kW drive
• 722kWh battery

• Peak shaving
• Spinning reserve
• Load optimalization 
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Fuel Comparison [t/y]

As-Is Hybrid

REDUCTION ON FUEL CONSUMPTION
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EMISSIONS REDUCTION IN DIFFERENT TYPES OF VESSEL
– ESTIMATED BASED ON REFERENCE CASES. 

Drilling 
Rigs

• About 30% on Emission.
• 25% on Fuel Savings

Floatels 
and Pipe 

Layers

• About 30% on Emission.
• 25% on Fuel Savings

PSV’s
• About 25% on Emissions
• 20% on Fuel savings
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Volatile Organic Compounds - VOC
VOC Recovering Vessel

Technology is Ready !

HYBRID DESIGN



© Wärtsilä 23/01/2019 Kjell Storelid11

TRADITIONAL SHUTTLE TANKER OPERATION (BRAZIL)
ANNUAL EMISSIONS

PROPULSION AND 
ENERGY PRODUCTION

CARGO LOADING

Methane VOC 
27 500 tons*

Non-Methane VOC 
13 000 tons*

Exhaust  
52 500 tons*

* Emissions in CO2eq.* Emissions in CO2eq.

TOTAL: 93 000 MT CO2 EQ.TOTAL: 93 000 MT CO2 EQ.TOTAL: 93 000 TONS*
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STRICTLY PRIVATE & CONFIDENTIAL!                 

VAHOLMEN VOC RECOVERY AS
PRESENTATION TO PETROBRAS

POLLUTION IS VALUE GONE ASTRAY!

Eliminates the Pollution and Extracts its Value
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1) VLCC: Very Large Crude Oil Carrier

THE CHALLENGE – VALUES ARE GOING ASTRAY WHEN LOADING CRUDE OIL CARRIERS

• During loading of crude oil tankers huge volumes of valuable 
Volatile Organic Compounds (“VOC”) are emitted to the 
atmosphere – 150-450 tons per VLCC1) per Loading. This should 
be avoided for several reasons

• Limited Space on FSO/FPSO’s and sea islands for compressors 
etc. and costly subsea pipes to shore

• No space for VOC handling equipment when loading from buoys

• Logistical Issues when loading from remote quays

• Extensive and expensive shore based, and FSO/FPSO and sea 
island facilities required for VOC handling and disposal

• IMO is focusing on VOC emissions limitations from crude oil 
cargoes
• Canada and Norway taking initiative
• Emphasis on emissions during loading – 70-80 % of total 

emissions
• Vaholmen and Wärtsilä are contributing to solve the VOC 

issues
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• Solves severe global warming, local pollution and 
safety issues for the customers, as well as helps 
“rescue” valuable resources gone astray

• Allows OilCos solve environmental issue and earn 
money simultaneously

• Collects, processes and recirculates petroleum 
gases emitted to air from loading of crude oil carriers 
at loading buoys, sea islands and berths

• Liquefies and re-injects petroleum gases to crude oil 
in export pipeline or other hydrocarbon flow

• Uses value of the petroleum gases “rescued” to 
cover costs and (in many cases) generate a net profit 
– and CO2 emission fees saved, where applicable

• Builds on proven Norwegian technology applied in 
North Sea for decades 

• Has no requirements at loading site – a self-
contained plug and play concept, only offloading 
facilities required

• Vaholmen’s solution has patent protection in Norway 
and Vaholmen has taken steps to ensure 
international protection

VAHOLMEN HAS A UNIQUE AND PROTECTED GREEN SOLUTION BASED ON 
PROVEN TECHNOLOGY

THE VAHOLMEN UNIT: HIGHLY EFFICIENT

RECOVERY OF HYDROCARBONS FOR MONETISATION

& SOLVING KEY ENVIRONMENTAL ISSUES

Collection of 
Petroleum 
Gases

1

Monetizing 
the collected 
Material

2

Proven 
Technology –
simple to 
deploy

3

Protected 
solution

4

PSV or other DP 
vessel (secondhand 
or purpose-built  
new vessel)

VOC plant with 
storage tanks

Hose with reel
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OVERVIEW OF THE VAHOLMEN UNIT

APPROVAL IN 
PRINCIPLE

VOC recovery plant 
delivered by Wärtsilä  
(20 years track Record)

DP2 PSV (or purpose 
built Vessel)

Hose/hook-up

APPROVAL IN 
PRINCIPLE

PATENT 
PROTECTED

ISO 9001:2015 
CERTIFIED

VAHOLMEN UNIT

GCC/PCT
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GLOBAL SUSTAINABILITY ISSUE: 
PRESERVING THE RESOURCES GONE ASTRAY AND ELIMINATES THE ENVIRONMENTAL ISSUES
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MONETIZATION OF THE LIQUID VOC (LVOC) - DISTRIBUTION & TRADING OF THE 
HYDROCARBONS
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Product line

1. Feasibility Studies
a) Analysing the oil field particulars including 

production voulumes, logistics etc.

b) Measure actual emissions during loading and 
estimating total emission volumes, composition 
and VOC plant output

c) Propose Vaholmen solution for the actual field(s)

2. Long Term Time Charter through local 
shipowner and –operator: Grupo CBO???

3. EPC 
a) Ship building
b) Ship management with local ship manager
c) VOC plant management

VAHOLMEN’S PRODUCT LINE FOR BRAZIL

Add-ons

• Vaholmen has gained considerable VOC expertise 
in addition to a solid competence regarding ships 
in general and OSV’s with DP in particular.  

• The integration of VOC plants and relevant DP 
vessels into Vaholmen Units has been studied and 
planned over 5 years.

• New design for IGC classed DP2 Vaholmen Unit 
worked out together with Ulstein Ship Design.

• Together with its partners Vaholmen is offering all 
relevant services for the projects.
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WÄRTSILÄ’S 
SUSTAINABLE FUELS & 
INDUSTRIALISATION 
PLANS

FUTURE FUELS
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WÄRTSILÄ HAS A RICH HISTORY OF INTRODUCING NEW FUELS

HFO

1970 1980 1990 2000 2010 2020

Ammonia for 
NOx reduction

Hydrogen 
blending

Methanol
(STENA 

GERMANICA)

CNG/LNG

OxyCAT

for methane slip 
reduction

LEG

LPG

Syngas from 
wood chips

Animal-fat

Orimulsion

Crude oil

High 
viscosity HFO

Biogas

Associated 
gases

Shale 
gas

Low-
viscosity 

diesel

Biodiesel

Hydrogen

Ammonia
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MOVING FROM SINGLE-FUEL INDUSTRY TO MULTI-FUEL
INVESTMENT IN FUEL FLEXIBILITY SECURES YOUR ASSETS

Distribution of fuel types for Decarbonisation 2050 (1.5°C scenario), EJ

2020 2030 2040 2050

0

12

8

4

Owners set to determine 
technology partners now

 Vessel lifetime: 25-30 years

 Criteria:

• Multi-fuel capability, blending 
green fuels

• Conversion capability 
accommodating future fuels

Carbon neutral and zero
carbon fuels in maritime

TRANSITION FUELS DROP IN FUEL BLENDS NET-ZERO-CARBON FUELS

Public
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GAS

22 14.7.2022 Public

 CNG & LNG are the cleanest fossil fuels
• -5 to -20% GHG reduction (well to wake/power)
• local emissions virtually eliminated with LNG

 Unburned fuel release high on agenda, great reduction 
achieved and further reduction on-going

 Bio & synthetic fuels reduce GHG -70 to -100% (well to 
wake/power)

 Zero carbon, no CO2 emissions
 Can be blended with gaseous fuels
 Liquid storing possible, at -253 C

 Zero carbon, no CO2 emissions
 Can be blended with liquid fuels or gases
 Toxic, safety concepts and regulation being developed

 Carbon neutral
 Can be blended with liquid fuels
 Toxic, safety regulations exist

*)  timing depends on market demand     CNG/LNG - Compressed/Liquified Natural Gas; GHG - Greenhouse gas

Synthetic CNG & LNG

Bio CNG & LNG

Fossil CNG & LNG

LIQUID

Synthetic liquid

Bio liquid

Fossil liquid

GREEN HYDROGEN

GREEN AMMONIA

GREEN METHANOL, ETHANOL

2020 2030 2040 20502010

FUEL ROADMAP



© Wärtsilä

GAS

23

TECHNOLOGY ENABLING A FUEL

TRANSITION IS AVAILABLE ALREADY TODAY

Gaseous and liquid fuels

Possible already today, infra, rules and regulations exist and 
supply infrastructure adaptation has started

Hydrogen
Wärtsilä gas engines blend up to 25%-vol hydrogen in natural gas, 

combustion concepts aim for 100% hydrogen
Pure Hydrogen operation achieved, focus on improving performance
Technical concept ready 2025

Ammonia
Combustion concepts maximising engine performance, developing 

safety technologies
70% Ammonia blend achieved
Technical concept ready 2023

Methanol
March 2015, ZA40 retrofitted for Methanol operation
 January 2022, W32 Methanol launch
Serial production 2023

Synthetic CNG & LNG

Bio CNG & LNG

Fossil CNG & LNG

LIQUID

Synthetic liquid

Bio liquid

Fossil liquid

GREEN HYDROGEN

GREEN AMMONIA

GREEN METHANOL, ETHANOL

2020 2030 2040 20502010

Public
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LIFECYCLE CARBON EMISSIONS

Main fuels being discussed in the market

If we need to change the GHG emissions in the 
World we have to consider the lifecycle of the fuels 
– “Well-to-Wake” should be the real emission 
factor to be considered. 

Well to Wake
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EMISSIONS OF DIFFERENT FUELS: WELL-TO-WAKE

Source: SETTING THE COURSE TO LOW CARBON SHIPPING - ABS
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EMISSIONS OF DIFFERENT FUELS: WELL-TO-WAKE

Source: SETTING THE COURSE TO LOW CARBON SHIPPING - ABS
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EMISSIONS OF DIFFERENT FUELS: WELL-TO-WAKE
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FUEL COMPARISON 
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FUEL COMPARISON 
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DECARBONIZATION ROAD MAP

Hybridization 
– Battery 
Systems

VOC 
Recovering 
Vessel

Ethanol as 
Fuel for 
OSV’s

Electrification

Ethanol and 
Zero Carbon 
Fuels

Hybrid Retrofit:
• OSV’s
• Drilling Rigs
• Floatels
• Pipe Layers
• Etc.

• New OSV’s - Ethanol
• Retrofit on PSV’s for

VOC recovering
• New VOC Recovering

Vessels.
• Etc.
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Mário Barbosa
Senior Sales Manager – Latin America


