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© Wärtsilä

THE SOLUTION OFFERS AN ATTRACTIVE PROPOSITION TO THE CUSTOMERS 

13 17.3.2022 [Insert classification]

250T per 
loading

350T per 
loading

450T per 
loading

Liquefied VOC 250 350 450
Loadings per week 3 3 3
Bbls/ton 10.55 10.55 10.55
Liquefied VOC per year 0.41 0.58 0.74
USD / Bbl 110 110 110
Value Liquefied VOC per Year (mUSD) 45.3 63.4 81.5

USD  per day 123 999 173 598 223 198 
Tons liquefied VOC  / year 39 107 54 750 70 393 

Tons CO2 equivalents / year 178 005 249 207 320 408 

C02 price (USD/ton) 73 73 73

Value CO2 savings (mUSD) 13.0 18.2 23.4
USD per Day 35 601 49 841 64 082

Total Value (mUSD) 58.3 81.6 104.9
Revenue per VRV (USD/day) 159 600 223 439 287 279 

• VOC emissions emitted directly to air today 
represent valuable hydrocarbon resources

• By leasing or buying a VOC Recovery Vessel, 
crude oil exporters can capture the VOC 
resources and generate substantial revenue for 
themselves

• Collected VOC emissions are processed into 
LVOC (liquid VOC) and re-injected into export oil 
stream and therethrough implicitly sold at the 
export crude oil price

• The illustration of value creation per Vaholmen 
Unit for oil exporters to the left indicates gross 
revenue of:
– Middle East case: Up to USD 159k – 287k per day1)

(continuous operations with 3 loadings per week)

COMMENTS

1) Assumes oil price of USD 73.3/bbl and CO2 price of USD 73.0/tons (EU carbon price is 61.6 EUR/ton as of Sept. 2021 (Source: Refinitiv)

• Reinjection into onshore crude oil storage
• Resell as condensate as a commercial grade of liquid 

hydrocarbons
• Use as fuel for power production

DISTRIBUTION AND TRADING OF HYDROCARBONS



THANK YOU!



Mechanisms to reduce the release of carbon 
from tankers

Teknologi for et bedre samfunn

• Reduce the content of light ends in
loaded cargo

• Lower cargo temperature
• Reduce time needed to fill a cargo tank



Increase partial pressure of VOC, 1

• Increased cargo tank pressure (0.5) barg
• <19, 31> % reduced VOC release
• Larger % reduction for volatile crude
• Laden voyage (almost) without emission
• Closed cargo surveying → less IG needed



Increase partial pressure of VOC, 2

• STTA:
• 1.50 bara → 26 % VOC reduction
• 1.10 bara → 12 % VOC reduction
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Increase partial pressure of VOC, 3

Teknologi for et bedre samfunn

• VOC blanket gas:
• Where to get the VOC blanket gas?
• How to recover and store the VOC 

displaced during loading for use during 
discharge?

• FPSOs
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IMO GHG Reduction Strategy

Decarbonisation Strategy

Mainly focussed on What about VOCs?

Source: IMO
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What are VOC’s ?

© 2022, Wade Maritime Last Updated 07 Mar 22

Organic 
compounds 
with boiling 

point              
<= 250° C        
@ std atm
pressure

High Vapour 
Pressure

butane, 
toluene, 
pentane, 
propane, 
xylene, or 
ethanol

Excluding 
CO, CO2, 
H2CO3, 

(NH4)2CO3, 
and 

carbonates

Crude Oil

alkanes 
(30%)

Cyclo-
alkanes 
(49%)

aromatics 
(15%) asphaltics

(6%)
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 Interactive course covering fundamental concepts of 

Main Impacts of VOCs

Source: research.manchester.ac.uk
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VOC - REGULATIONS

© 2022, Wade Maritime Last Updated 07 Mar 22

Vapour Emission Control SystemVECS MSC/Circ 585 April 1992

• MARPOL Annex VI/15 – Standards developed for the design, construction and operation of VECS on 
tankers.

• No mandatory requirement for VECS as opposed to one for VOC Management Plan

VOC Management PlansCircular MEPC.1/Circ680 Jul 2009

• Technical information on system and operational guidelines for development of VOC management plans.

VOC Management PlansResolution MEPC 185(59) Jul 2010

• Required all member states to develop to develop a VOC management plan that follows MEPC guidelines.

NMVOC Emissions RegulationNCPD Reg Jan 2012

• The Norwegian Climate and Pollution Directorate (NCPD) imposed an upper limit of 0.45 kg of
NMVOC/Sm3 of crude oil per loading point as a mean value per calendar year with a maximum of
135,000 tonnes of emissions per year.

• Between 2015 & 2019, this limit was raised to 0.68 kg/Sm3
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Evaporative Loss: Quantum

© 2022, Wade Maritime Last Updated 07 Mar 22

2002: Global Oil Cargo 
Vapour Losses equalled 
about 1 mil tonnes

Source: Rohit Bhatia et al, Lloyds List, Manchester University

>850 million
Basis current prices

Loading Loaded Voyage Ballast VoyageDischarging

0.079 %

Evaporative Loss: Typical VLCC AG to Europe voyage = 0.15% or about 450 mt

0.015 % 0.033 % 0.027 %

Source: Uhlin 1985, Rohit Bhatia et al 2004
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VOCs Generation and Control 
Mechanisms

© 2022, Wade Maritime Last Updated 07 Mar 22

Vapourisation

Evaporation

Boiling

Active Recovery
 Compression
 Condensation
 Absorption
 Adsorption

 Vapour Emissions Control 
System (VECS)

 Cargo Pipeline Partial Pressure 
Control

 Sequential Transfer of Tank 
Atmosphere

 Vapour Pressure Release Control 
System (VOCON procedure)
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VOC Control: Concerns

© 2022, Wade Maritime Last Updated 07 Mar 22

 Use of Low Sulphur Fuels – Impact on
emissions of VOCs
 Recent study in 2018 indicates that emissions

factors for VOCs increased 14 fold after
implementation of low sulphur fuels in the Pearl
River Delta region ECA (China).

 VOC emissions are less controlled during
crude oil extraction stage (well-to-tank)

 Necessity to implement control measures to
regulate emissions in primary steps of
extraction-to-refinery pathways.

 Access to cost-effective real-time monitoring
devices for VOCs detection is urgent.

 Extensive knowledge gaps in occupational
exposure limits and control measures exist.

Source: Rajabi, Mosleh et al, 2020, Zengfeng Wu, Yanli Zang et al, 2018, Rohit Bhatia & John Dinwoodie, 2004 
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