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IMO strategy on GHG reductions - vision and ambitions

Units: GHG emissions

2008

ll as base year
i &

oooooooooooo

Zero emissions
as soon as

- . ™ possible within
Peak as soon Bl Intensity: this century

as possible 3 40% reduction -

Total: 50% reduction
Intensity: 70%

2008 2020 2030 2040 2050 within 2100
Total: Refers to the absolute amount of GHG emissions from international shipping.

Intensity: Carbon dioxide (CO,) emitted per tonne-mile.

aNote that the the business-as-usual emissions are illustrative, and not consistent with the

emissions baseline used in our modelling (Chapter 6).

Emission pathway
in line with IMO'’s

GHG strategy

Business-as-usual
emissions?

Emission gap
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Outcome of MEPC 75 (November 2020): New short-term measures for GHG

Indicative timeline for developing and implementing possible global policy measures - the list of

Two new short-term measures have been measures is not exhaustive.
introduced for all ships (NB and ships in
operation):

Newbuilds EEDI tightening

1. Energy Efficiency Existing Ship Index - - - o

Al ships Carl':.lon. intensity Altfarnatlv? fuel €O, price
indicator drop-in requirements

2. Operational carbon PR
intensity reduction requirements,

based on a new operational Carbon
Intensity Indicator (CII)

Short-term Long-term

EEDI: Energy Efficiency Design Index
EEXI: Energy Efficiency Design Index for Existing Ships
SEEMP: Ship Energy Efficiency Management Plan

©DNV GL 2020

Mandatory for each vessel from 2023:

Compliant EEXI value & EEXI Technical File to be EEXI
approved by class

Classification Survey (first annual survey) — new
IEEC certificate

Limits/reduction rates Ag reed Work in progress

Calculation guidelines Work in progress Work in progress
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EEXI: Effort for approval/survey depends on status of vessel

T = +EPL management plan
R
: =  +NOx Technical Files of A/E and M/E
] W
: =  +Lightweight Certificate or Inclining Test Report
i = +Trim & Stability Booklet
I .
= +Model Test Report (or e nt
i port (or equiyalent)
= (EEXI Technical File) = + EPL management plan: *  +Further information whic \ ffect EEXI value
o NewIEEC o memmmmmTT i
e e
% Effort comparable with effort for prototype of newbuild ‘
complexity series (if not more, depending on quality of i

supplementary documentation)

EEDI Technical File EEDI Technical File EEDI Technical File EEDI Technical File
existing existing NOT existing NOT existing
Attai@ EEXI Attained EEXI Attam@d) EEXI Attainéi EEXI
Required EEXI Required EEXI Required EEXI Required EEXI
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Pending adoption by
MEPC 76 in Junl

Operational measure: Enhanced SEEMP

Mandatory elements added to the SEEMP

— Measuring a Carbon Intensity Indicator
(CII) (e.g. EEOI, AER)

— Setting a mandatory CII target in line with
IMO ambitions

Operational: Enhanced SEEMP with mandatory
CII rating scheme (A-E)

Ships must document the CII and at verification
audits prove that they are compliant with
reduction trajectory towards ~40% in 2030

Application scope & handling of inferior ships
to be resolved

Technical guidelines to be developed - these
include definitions, the ship specific reduction
rates and calculation guidelines

Required
annual
operational
Cll

> meQg m

EEXI
certification

SEEMP verification

Cll annual declaration

v

.
it
M

§

Review clause

v

* The pathway is
represented linearly
for ease of
presentation.

2008

2023

[2026]
[2027]

2030
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Statutory view on EEXI and future certification
= EEXI explained
= EEXI compliance process - support by DNV GL
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Basic concept of EEXI

Main Engine
Auxiliary Engine

Energy Efficiency CO, Emission Rate
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Complex final EEXI formula

The attained Energy Efficiency Existing Ship Index (EEXI) is a measure of ship's energy efficiency
(g/t*nm) and calculated by the following formula:

nPTI neff neff

[ ﬁ.}[’ﬁp e 0Crmmi) 0SF G/IE(!}J + (PAE CraecSFGe |:) + [{ ﬁ.]ZPPTI(i) - Zfeﬁ(i) DPAEeﬂ(i)]CFAE oSF GEJ - (_ZCFME oSFGue [Dj
j=1 i=1

j:1 i=1 i=1 i=1

-Blfapacity [. Wrer [.

D Main engine part
Auxiliary engine part
Shaft motor

. Innovative energy efficiency technology for reduction of main engine power
Innovative energy efficiency technology for reduction of auxiliary engine power

. Ship-type specific correction factors
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Bulk carrier

e Correction for Common Structure Rules
(implemented in 2006)

« Minimum propulsion power requirement
for operation in adverse weather
conditions

« Cubic capacity correction for bulk carriers
designed to carry light cargoes

» Strictest (lowest) required EEXI curve of

all ship types
Ship Type Size Reduction factor
DWT = 200,000 15
Bulk carrier 20,000 = DWT <200,000 20
10,000 £ DWT < 20,000 0-20
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Tanker

e Correction for Common Structure Rules
(implemented in 2006)

¢ Minimum propulsion power requirement
for operation in adverse weather
conditions

- Partly shaft motor or shaft generator to be
considered

* Shuttle tanker with DP and redundancy

Ship Type Size Reduction factor
DWT = 200,000 15
Tanker 20,000 £ DWT <200,000 20
4,000 < DWT <20,000 0-20
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Containership

« Draft for EEXI conditions corresponds to

70% DWT
« Challenge to determine reference speed
Vref

« Partly shaft generator to be considered

Ship Type Size Reduction factor
DWT = 200,000 50
120,000 < DWT < 200,000 45
80,000 < DWT < 120,000 35
Containership

40,000 < DWT < 80,000 30
15,000 < DWT < 40,000 20

10,000 £ DWT < 15,000 0-20
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General cargo ship

« Large variation around reference line

- Different designs (e.g. design speed,
ballast tank volume) with different
purposes

+ Correction factor f; dependent on ship
dimensions and Froude number (ship
speed)

» Correction factor f, to consider cranes
« Partly shaft generator to be considered

Ship Type Size Reduction factor
DWT = 15,000 30
General cargo ship
3,000 < DWT < 15,000 0-30
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Gas carrier

« As for all other ship types correction for
ice-classed ships to be considered

» Correction for power and capacity as well
for ice-classed ships

« Additional correction factor for ice-classed
ships having IA Super and IA giving
another 5% improvement

« Last update of EEDI calculation guideline
for ice-class in 2019

Ship Type Size Reduction factor
DWT 215,000 30
Gas carrier 10,000 £ DWT < 15,000 20
2,000 < DWT < 10,000 0-20
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LNG carrier

« Conventional and non-conventional
propulsion

« Steam and gas turbine ships with high
specific fuel oil consumption

- Boil-off gas to be considered

« Additional auxiliary power need for
reliquefaction system to be considered

« Reference line for LNG carrier defined in
2014

« Before considered as gas carrier (only
conventional propulsion) with correction

factor
Ship Type Size Reduction factor
LNG carrier DWT = 10,000 30
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Ro-ro passenger ship

+ Correction factor f; dependent on ship
dimensions and Froude number (ship
speed)

« This correction factor might prevent
improvement by limitation of engine power

« Cubic capacity correction factor £
dependent on DWT/GT ratio

« Additional hotel load to be considered
(Electric power table)

QOL0R NACIC

Ship Type Size Reduction factor

DWT = 1,000 5

Ro-ro passenger ship
250 <DWT < 1,000 0-5
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Cruise passenger ship

« Capacity dependent on GT

« Only non-conventional propulsion
(diesel-electric propulsion, electric motors
with shaft lines, PODSs)

« Efficiencies of generators and electric
motors to be considered

« Additional hotel load to be considered
(Electric power table)

Ship Type Size Reduction factor
Cruise passenger ship having GT = 85,000 30
non-conventional
propulsion 25,000 < GT < 85,000 0-30
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Different options to improve EEXI

Energy Efficiency _

Glossary:

Cr  Conversion factor between fuel consumption
and CO, emission
DWT Deadweight
EET Energy efficiency technology
e.g. wind assistance, air lubrication, fuel cell,
waste heat recovery
EPL Engine power limitation
ESD Energy saving device
e.g. wake equalizing duct, boss cap fin
LNG Liquid natural gas
representing other fuels than diesel oil here
Pmcr Installed power (MCR)
SFOC Specific fuel oil consumption at Pye = 0.75:Pycr
Vet Ship speed at Py = 0.75-Pyicr

Aucxiliary Engine

CO, Emission Rate

Main Engine

Capacity
Ship Speed

CO, Emission

g CO,
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Potential of different improvement measures

Description Power limitation Ship speed loss EEXI Improvement

[% rel. to MCR] [% rel. to Vs ] [%]

Engine power limitation up to 50 ~21 ~37
Description SFOC Improvement Different C; EEXI Improvement

[%] [%] [%]

Fuel change from MDO to LNG 10 15 25
Description Power reduction Ship speed reduction EEXI Improvement

[% rel. to Pyl [% rel. V 4] [%]

Rotor sails (2 units) on Long Range 2 tanker 4 3.8

Installation of shaft generator 6 1.7 5.6

Combination of both installations 10 1.7 9.5
Description DWT increase att. EEXI gain EEXI Improvement

[%] [%] [%]

Deadweight increase 5 3.7 1.5

10 7.1 3.0
Description Power reduction Ship speed increase EEXI Improvement

[% rel. to Pl [% rel. V.4l [%]

Energy saving device (e.g. PBCF, duct) 1 0.3 0.3

4 1.4 1.3

7 2.4 2.3

10 3.5 33
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Conclusions
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AGENDA

Statutory view on EEXI and future certification
= EEXI explained
= EEXI compliance process - support by DNV GL
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EEXI compliance process (simplified)

; On board
Calculate ;;Ac:laelrzltsigl Ins;gt”e'—“rf't?ar} of Verification by Final EEXI EEA)?F;Z\éﬂL?gaI ~survey &
I Current EEXI . L — . L — . class surveyor . Technical File File by class . Isilée\]/\ll‘](I:EEOCf a
2023
Summary - EEXI in a nutshell: Attained EEXI - LE' EEXI Technical File |
) NE ] & IEE Certificate
" - Required EEXI required for annual surve:
= It's a new statutory requirement J 4

All cargo and cruise ships above size thresholds on first annual
survey after 1 January 2023 (vessel types according to MARPOL

ANNEX VI Reg. 2)

EEXI as a goal based measure, different improvement options
possible

EEXI Technical File has to be submitted to class for approval

New model test
CFD
Attamed EEXI
Limitation / EPL Propulsion
Reqwer EEXI optimization

Formular could be become complex depending on vessel type and
technologies installed on board

Revised NOx
Technical File

Engine
optimization
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EEXI compliance process (simplified)

How can DNV GL Maritime Advisory support?

EEXI calculation guideline will be introduced at MEPC. 76
EEXI calculation —draft- guideline ISWG GHG 7-2-7
Ref. is made to EEDI calculation guideline MEPC.308(73)

Collect all documentation needed e.g.
NOx Technical Files of A/E and M/E
Lightweight Certificate or Inclining Test Report
Trim & Stability Booklet
Model Test Report
Speed test from Sea Trial Report
EEDI Technical File (if available)

. Y uE nwen wlr wetf
(nﬁIZPmm Cruan. SFCugn |+ (Pag Crae S'f'f‘.qz')-!-[[nﬁ- Zl’mur—sz‘(w P.u:-,om](m SFC::]-[men Pary. ('mt-SFCu:"J
o s - "

Ial

Ji- k- - Capacity - fo- Vs - /o
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The way to EEXI compliance (simplified)

Calculate
I current EEXI

How can DNV GL Maritime Advisory support?

Actions required: \—%
N
Decide how to achieve the EEXI Key Criteria:
target based on your previous

EEXI calculation:

) L = Time of installation
= Propulsion optimizations (e.g.,

DUCT, rudder) = Cost and payback
time of improvement

= Engine optimizations option

» Energy efficiency technologies

. = Vessel age
e.g., sail or fuel change

. L = Speed Loss
= Engine Power Limitation (EPL)

Attained EEXI
Required EEXI
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The way to EEXI compliance (simplified)

. On board
Analyse Installation of VB - Approval of
I cu%?éf'\lfcl?ftsXI . potential potential . \cllgggcsaut;\?gy%»li TeFéR?wlicgllz)lgle EEXI Technical . issslr;r\:gg c?f a
measures measures File by class new IEEC
2 2023
Actions required:
Retrofit Engine Power Limitation
= Contact manufacturer = Contact engine manufacturer
= Check your docking schedule for installation = Manufacturer will calculate new SFoC and provide an
= Sea trial acc. to ISO 15016 S et
= Invite class for survey = Cr_eatg an EPL management plan (according to
guideline)

= Date for installation needs to be fixed

= Invite class for survey

26 DNV GL© DNV-GL



The way to EEXI compliance (simplified)

Calculate FQRZ'X@; Insptgtlleasltci)anl el Verification by
I current EEXI . FeREL s . FeRELEs . class surveyor

Actions required: = How can DNV GL “s maritime advisory support?

= EEXI calculation according to calculation guideline
EEXI Technical file according to EEXI calculation guideline

Collect all documentation from improvement measure and

add to the EEXI Technical File
(survey statement of EPL, survey statement of retrofit)

" nME " wPTl neff nefl
[n g ZPw:u)r Crasin SFCMEm]+ (Par. Crae. SFCag %)+ [[n e Zi’mm —me-) . P.(.sm;]('nzr SFC;:] —[quj’u) Petriy. Cente. SFCye ® *)
J= = Jt = =)

Ji-Jo-J-Capacity fo-Tog -
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The way to EEXI compliance (simplified)

Analyse Installation of Verification by Final EEXI Approval of

Calculate X ; C
potential potential : : EEXI Technical
I current EEXI . e . e . class surveyor . Technical File File by class

2023

Actions required:

= Submission of the vessel specific EEXI Technical File

= Approved EEXI Technical File to be on board after approval
(wait till survey guideline will be published)

" nME nowPll ueff nef
[H B 2 P Cramn SFCsrrm]+ (Par Crae SFCaz ~)+[[H 12 Pran =3 fera- P.«cwm}‘na SFCAE] —[Zf:ﬂ’(n Parir. Ceuee. SFCrg *)
- A A = &l

Ji-Jo-J-Capacity fo-Tog -
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The way to EEXI compliance (simplified)

. On board
Calculate ;ﬁﬂi‘%ﬁ; Ins,fgtlfr?t?ar} of Verification by Final EEXI Eé)?lp'rl'g\éﬁln(i)cfal ~ survey &
current EEXI A L class surveyor Technical File File by class Is?‘l%?/\ll’](l:EEon a

e 2023
Actions required:
= Submission of the vessel specific EEXI Technical File = Approval of the EEXI Technical File by the Administration

or the Recognized Organization

= Approved EEXI Technical File to be on board after approval » Applicable on first annual,

(wait till survey guideline will be published) intermediate or renewal IAPP

survey or the initial IEE survey after
1 January 2023.

= New IEEC will be issued

{ neff

" VY il \ (f n wPTl weff \ Y ¢ \
\‘]’[1, E 3 Pus. Cruan. SFCuso |+ (Par Crae .s‘J-‘r‘..z-)+‘ ‘ [14- 3 Proa=3 farar. Paen Cra- SFCu i-\ S faror. Parar. Cowe. SFChe v %
NS Wm™ & o \= )

fi+ fe- i+ Capacity - fu-Vee - fu
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The way to EEXI compliance (simplified)

Calculate
current EEXI .

Get support by

DNV GL’s
maritime
advisory

Contact:

eexi@dnvgl.com

Analyse Installation of
potential potential
measures . measures .

Global DNV GL “s maritime advisory network on

experts

Calculation and documentation support

independent from classification

No Approval of documents

DATE (for DNV GL
customers only)

Verification by Final EEXI
class surveyor . Technical File

Regional DNV GL Point of Contact

Approval of
EEXI Technical .
File by class

www.dnvgl.com/eexi

On board

survey &
issuance of a

new IEEC

2023
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Thank you!

www.dnvgl.com/eexi

www.dnvgl.com

SAFER, SMARTER, GREENER
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