Options for monitoring fuel
and emissions

Costs and benefits

Jasper Faber, Dagmar Nelissen
Brussels 9 January 2014

A CE Delft

5 N Committed to the Envirgrment



» CE Delft

» Independent, not-for profit consultancy,
founded in 1978

« Based in Delft, the Netherlands
e Transport, Energy, Economy

« 15+ years of experience with environmental
policies for shipping

o Clients include UNFCCC, IMO, European
Commission, national governments, ports,
shipping companies, NGOs
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» Introduction

» Possible regulations for monitoring and reporting of fuel consumption and
emissions are discussed in several fora

 The EC proposal allows for four different monitoring methods
* The monitoring methods have different characteristics

» This presentation discusses
* The costs and accuracy of the four monitoring methods.

 The additional costs that will have to be incurred by the different
stakeholders.

» The potential environmental benefit in terms of CO, reduction.
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» MRV proposals

* Regulatory monitoring of fuel is discussed both at EU and IMO level

 EU: three-phased approach towards MBM
* MRV is first phase

« COM(2013) 480 final
e Monitor, report and verify

 CO,emitted;

» distance travelled;

e time spent at sea;

« amount of cargo carried or number of passengers.
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» MRV proposals

* Regulatory monitoring of fuel is discussed both at EU and IMO level

e IMO: efficiency measures for existing ships
MRV as a necessary element

 IMO (MEPC 65/4/19; MEPC 65/4/30)
* Monitor and report
* Fuel use (amount of fuel, energy content)
e Distance
* Hours in service
o Cargo or dwt
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» Monitoring methods ==
EC specifies four monitoring methods B et
1. Bunker Fuel Delivery Note (BDN) - o —
and periodic stocktakes of fuel e
tanks;

2. Bunker fuel tank monitoring on
board;

3. Flow meters for applicable
combustion processes;

4. Direct emissions measurements.
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» Monitoring methods

According to IMarEST, costs and accuracy are linearly correlated
(MEPC 65/INF.3)
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Bunker Fuel Delivery Tank Flow Direct Emissions
A CE Delft Note Monitoring Meter  Measurement

Approaches



» Costs and accuracy of monitoring methods

« Higher equipment costs could be offset by lower reporting costs
» Differences in accuracy are significant

Equipment costs

Monitoring& verification | Accuracy

BDN and stock-takings

Tank soundings

Fuel flow meters

Continuous emissions
measurements
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No equipment cost.

USD 1,000 per tank.

Standard on most ships.
usD 15,000-60,000.

Standard on many newer
ships

usD 100,000.

Not yet implemented on
ships

Could be high as a result
of use of paper records.

Modest if automatically
monitored.

Modest if automatically
monitored.

Modest if automatically
monitored.

+5%

Electronically: +5%

Depending on type
+0,2%

+ 3%
+2%
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» Administrative costs

e Automated systems have lower operational MRV costs than bunker
delivery notes

* Potential regulatory cost saving from reduced need for MARPOL Annex VI
inspections when CEMS are used

EC Impact Potential savings
Assessment

Ship owners / € 76 million € 5 - 9 million
operators (only for automated systems)
Regulators € 5 million € 0.4 - 1.5 million when using CEMS

(savings would be higher if stricter
sulphur regulations prompt more
inspections)
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» Potential environmental benefits

* Monitoring does not reduce fuel use or improve efficiency by itself
* However, it can be the first step in a series of actions:

e Monitor fuel use or efficiency

e Monitor other relevant data (weather, speed, etc)

e Analyse data

* Implement operational and/or technical measures to reduce fuel
consumption or improve efficiency
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» Potential environmental benefits

 We have surveyed a number of shipping companies and service providers
that have improved their efficiency based on MRV.

» All companies have invested in data analysis capacities in-house or
external

» Fuel consumption and efficiency data show a large variation due
to speed, weather, load and other factors

* Most companies monitor more data than required in the EC MRV
proposal

* Most companies have invested in accurate fuel monitoring equipment
* Fuel flow meters

e By using accurate monitoring methods, analysing data and
implementing measures, shipping companies have realised efficiency
improvements well in excess of the 2% expected in the Impact
Assessment
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» Potential environmental benefits

MRV can be a first step towards efficiency improvements
MRV will not result in efficiency improvements without subsequent actions

Efficiency
O improvements
Implementation of
.Data : efficiency
analysis  easures
.Mom'toring
of other
parameters
® Accurate
fuel
monitoring
(MRV)
A CE Delft
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» Conclusions

There is a large difference in the accuracy of monitoring methods
 Equipment costs are a share of total MRV costs

e Monitoring, reporting and verification costs are lower for more accurate
monitoring methods

* More accurate monitoring methods enable efficiency analysis, which
enables implementation of efficiency-enhancing measures

e CEMS allows for monitoring of other emissions, which could reduce the
costs of MARPOL Annex VI inspections
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