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World Greenhouse Gas Emissions in 2005
Total: 44,153 MtCO, eq.
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GHG emissions — Background

* |IMO Assembly resolution A.963(23) (adopted in Dec.
2003) tasked the MEPC to identify and develop the
necessary mechanisms needed to achieve limitation or
reduction of GHG emissions from ships.

* |IMO is committed taking the lead in developing GHG
reduction strategies and mechanisms for international
shipping and that it should co-operate with UNFCCC.
The timetable of IMO sees completion of work in
July 2009 (MEPC 59 / GHG-WG)
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Emissions of CO2 from shipping
compared with global total emissions

Intermational

About 3% from shipping

Shipping
2.7 %
. Rail m Domestic ;hipping &
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Manufacturing
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Construction Other Enenigy .
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Industries
4.6 %
Source: MEPC 59/INF. 10 “Second GHG Study 2009 (Update of the 2000 IMO GHG Study)
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Summary of GHG emissions from
shipping* during 2007

/\
" International shippi@\ Total shipping
million tonnes million tonnes CO, equivalent
N .
Co, S~ 870 1046 1046
Not determined® 0.24
CH, 6
N,O 0.02 0.03 9
HFC Not determined™ 0.0004 <6

A split into domestic and international emissions 1s not possible.

Source: MEPC 59/INF. 10 “Second GHG Study 2009 (Update of the 2000 IMO GHG Study)
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Typical ranges of CO, efficiencies of

ships (in gram CO2 per ton*km)
Crude_.
LNG ]

General Cargo I

Reefer i
Chemical | ]
Bulk |
Container | ]
LPG |
Product | ]
RoRo / Vehicle | —
Rail |
Road | [—

0 20 100 120 200 250

g CO2 / ton*km

Source: MEPC 59/INF. 10 “Second GHG Study 2009” (Update of the 2000 IMO GHG Study)
m
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International shipping CO, emission scenarios
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Trajectories of the emissions from international shipping.
Columns on the right-hand side indicate the range of results for the
scenarios within individual scenario families
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Policy options for reduction of emissions

1.

mandatory limit on the Energy Efficiency Design Index (EEDI) for
new ships (baselines ship type dependend)

mandatory or voluntary reporting of the EEDI for new ships

mandatory or voluntary reporting of the Energy Efficiency
Operational Indicator (EEOI)

mandatory or voluntary use of a Ship Energy Efficiency Management
Plan (SEEMP)

mandatory limit on the EEQI value, combined with a penalty for
non-compliance

Maritime Emissions Trading Scheme (METS)

“International Compensation Fund (ICF)”, to be financed by a levy on
marine bunkers (“bunker levy”)
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Considered CO, reduction strategies

* for new ships

* introduce a “design CO,-Index”
>> an “EEDI": Energy Efficiency Design Index

* for ships in service

* Energy Efficiency Operational Indicator, “EEOI”
(MEPC Circular 684 from August 2009)

* Ship Energy Efficiency Management Plan “SEEMP”
(MEPC Circular 683 from August 2009)

e market based instruments:

* Maritime Emission Trading Scheme (METS), ...
or Clean Development Mechanism (CDM)
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Emission targets: Compliance under an ETS
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The Energy Efficiency Index — the concept

* An Energy Efficiency Index is a transport-efficiency
Indicator (concept for new ships and ships in service)

* |t displays the ratio between environmental impact and
benefit for society

EE-Index =
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Energy Efficiency Design Index (EEDI)

* The EED Index (former design CO,-Index) represents a theoretical
transport-efficiency

SFOC t InSta”ed i pOWGI‘ ! CCarbon
Capacity -v

EED

* The design index may be further used as benchmark between new
ships.

* The EEDI may be based on different cargo-units depending on ship

type:
=> [gCO,/t*nm], [gCO,/TEU*nm], [gCO,/m3*nm], [gCO,/lane m*nm], [gCO,/pax*nm], ...
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The Attained EEDI- Formula

Auxiliary Engines
Poriy — 79 % of rated power of shaft

Main Engines motors Innovative technologies
fj— correction factor for ship p . auxiliary power reduction of Peq~main engine reduction due
specific design elements innovative electrical technologies at 0 innovative energy efficiency
Pygi = 79 %!(I,DMCRi = Porai) Py technologies
of the rate P,e = f(Pye) f.¢ — availability factor of any
power v innovative efficient technology¢
M nME nPTI neff neff
(H fj j(ZCFMEISFQAEI MElj—i_ IDAE(;FAESI:(:kAE Hf ZPPTII Z feffIPAEefﬂ]CFAESFCAE (z fef‘f eff FeﬁSFQAEij
j= j=1 i=1 i=1
f.Capacity V , f,
Transport work

f. — coefficient for technical/regulatory V. — reference speed

limitation on capacity f,, — coefficient indicating decrease of

Capacity — depending on ship type speed due to wind and waves
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Explanation P,

1 For cargo ships with a main engine power of 10000 kW or above,
P4 1s defined as:
nME
PAE(ﬁfCRﬂ{E}j[}GGQKWQ = (0025 X Z;WCRME:] + 250
=1
2 For cargo ships with a main engine power below 10000 kW, P4f 1s
defined as:
nME
P AE(MCRME<10000KW) = 0.05x Z;MCRMEJ
i=1
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A generic and simplified marine power plant

Note 1:
Mechanical recovered waste energy directly coupled to

shafts need not be measured.

Note 2:
In case of combined PTI/PTO, the normal operational -
mode at sea will determine which of these to be used In -

the calculation. i

————P REEFERS

[ L1 |

Paz
SHAFT MOTOR Ppr SHAFT R""E"SSIFESEAI
GENERATOR Psrg el
Poges
T MAIN ENGINE
—®  PUMPS (2.5% Pye)
SHAFT POWER
P ’ MAIN ENGINE Pye

ACCOMMODATION

(250 kW)
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Benchmark against a baseline

* From public databases (LRFP*) a baseline for the ship types in
the current MEPC discussion is derived
* Bulker
* Tanker
* (as carrier
* Container ships
* General cargo ships
* Ro-ro passenger ships

* The “Attained EEDI” of a new ship shall be below the baseline
> EEDlattained < EEleaseline
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Determination of the attained EEDI

* The attained EEDI will be
determined on the ship’s
sea trail (MEPC/Circ. 682),
where power and the
attained reference velocity
(Vo) Will be measured

* The EEDI will be confirmed
by a verifier
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Baseline evaluation
* For each ship included of LRFP the EEDI is

calculated
: . %0 ontainer Ships
* All shipswhichareat ,, ° (= 4009, ul 198 - 2007 R
least two standard ~ « -
deviation away from =*, T
. 2 30 |%
the regression curve 5 _ |
are excluded s 20
O 15 =
* Fromtheremaining ., :* .
data points a s
basellne IS derlved ’ 0 20,600 40,600 60,600 80,600 1001000 1201000 1401000 1601000 1801000

Dwt
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Issues In current baseline discussion

* Accuracy of the input
parameters Is not for every
ship assured , this counts
especially for v,

* Faster ships seem to be
disadvantaged
(relationship speed ~ power)

* Specific transport tasks may
not be considered and could
yield to a disadvantage for the
EEDI

B
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Energy Efficiency Operational Indicator
(EEQI)

* The EEOI (former operational CO,-Index) represents the actual
transport-efficiency of a ship in service and shall be part of the
SEEMP

Fuel consumed - Emission factor

EEOlI = . .
Cargo transported - Distance sailed

* The collected data will be averaged over a number of voyages.

* The CO, -Index may be based on different cargo-units
depending on ship type:
* [gCO,/t*nm], [gCO,/TEU*nm], [gCO,/m3*nm], [gCO,/lane m*nm],
[gCO,/pax*nm], ...
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Today prepared for tomorrow
CO, Monitoring with GL Fleet Online

fleet online Rules and Regulations Settings

- Beta -

CO: Emission Index G L =

GL TEST Account - - :
User-ld : GL$99999 OPERATING 24/7

Voyage Data || CO2 Index ]|' Data Import ]|' Description ]
For Feedback of CO.-Emission Prototype click here.

A\

Ship: m\ QTION BULKER 'l Scaling: ™ Current Index: 27 1

N

CO2 Emission Index (27.1) - INFORMATION BULKER (0)

CO2-Emission g™ CO2 / nm* 1

Single legs and smoothened trend line are displayed

A > - - - - > > <
& & o & & & & & & i & & & & & NV
é:" 9‘3‘ é:’ ,\é:‘ ,\é:‘ 9(:,‘ é:’ hé:,‘ 9(3‘ ‘\6\‘ 6\ N 6\‘ 6\ 69 ’\r‘?. \cﬁ(&‘
@59’ @,@ @5? P & @:P Qq“} & 6@,"1“ & & o S ¥ ~
S B )
> @ & & ® o o W o B & W >
Voyage
|IC02 Index Single Voyage = Cumulative CO2 Emission Index|
Logout = GL Homepade = Fleet Service Department = Help Created by fleet online 6.3 on 2008-12-18
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CO, Monitoring with GL Fleet Online

Adresse I@ https: f fuas, gl-group, comffleetonlinefapp)femissionImport, do j Wechseln zu

Lirks @ Exchange WEEMAIL @ Gl - Germanischer Lloyd AG - operating 24-7 @ GL - Intranet

fleet online Rules and Regula s Settings

- Beta -
CO: Emission Index

GL TEST Account

User-ld : GL999999 OPERATING 24/7

Voyage Data |[ CO2 Index || Data Import || Description |

For Feedback of CO-Emission Prototype click here.

Sample for Import File click herx
Import Emission Data \ \

String Separator: " Decimal Marker:

Col Separator: CSV-File: (] chen...

Import File

Import Result Report no entries Easy O n I | n e d ata | m po rt
.

Logout = GL Homepage « Fleet Service Department = Help Created by fleet online 6.3 on 2008-12-18
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Insight into the business

* The ratio of EEOI and
EEDI decrease from 2.7

for small DWT to 1.6 for ™ SCNPRR I T

arge DWT e SR
* Data give an

understanding in the £, aaens

current GHG reduction | ~

and CO, abatement N -

discussions o | | | |

DWT

e Basis for individual
benchmark
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baselines in discussion (“GHG-WG 2/2/77)

50
45 —Tankers; R2 = 0.97
= (Gas carriers; R2 = 0.93
40 - — Container ships; R2 = 0.66
E 35 —General cargo ships; R2 = 0.63
— =—Ro0-Ro ships; R2 =0.78
S 0 —Bulker; R2 =0.93
O 925 |
(@)
= 20
0
L 15 N
10
5 —
0
Q Q Q Q Q Q Q Q Q Q Q
N S N S Q Q S QQ 96 90

Q Q
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Outlook

* |tems to be expected

* Mandatory Energy Efficiency Design Index
Incl. baseline as building standard

* Energy Efficiency Operational Indicator, possibly connected
to emission certificate trading system or part of Mandatory Ship
Efficiency Management Plan

* Timeline
* Correspondence Group for further Development of EEOI
* MEPC 59, working group, July 2009, London
* UNFCCC CoP15, Dec. 2009 in Copenhagen
* MEPC 60, working group, March 2010, London
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Conclusion

* The EEDI itselfs cannot avoid emissions, but could give a good
advise of efficiency for ships (benchmarking)

* The EEOI can give a general approach for efficient operation of
ships

* Both indices and a “bunker levy” cannot guarantee an absolute
reduction of CO2 emissions from shipping

* A“METS” with reasonable limitation targets might be the right way
to achive absolute reduction goals

* Undesired shift of transportation modes (shipping to street) should
be avoided
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Thank you for your attention!

OPERATING 24/7
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excerpt from building spec
5600TEU ship

e SPEED

Service speed at the design draught and at the normal continuous
rating (38,165 kW) of main engine with 30% sea margin (NCR =
100%) at the condition of clean bottom in calm and deep sea to be
about 23.7 knots.

* FUEL OIL CONSUMPTION

Daily fuel oil consumption at the normal continuous rating (38,165
kW) of main engine to be about 149.4/157.1 metric tons based on
marine diesel oil of 42,700/40,600 kJ/kg in lower calorific value at
shop test under ISO reference condition.

>> SFOC = 163/ 171 g/kWh
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