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Paris agreement on

Climate change
and IMO

TheParisAgreementdealingwith greenhousegas
emissiongnitigationwasadoptedon 12th Dec 2015
Thelongterm goalof the Agreementisto keepthe
Increasean globalaverageemperatureto well below 2 &C
abovepre-industriallevels

andto limit the increaseto 1.5 aC, sincethis would
substantiallyreducethe risksand effectsof climatechange
IMO hasdecidedto reduceGHGemissiondrom the

Internationalshippingby at least50%by 2050comparedto
2008




IMO
regulations

for the prevention of

alr pollution

L a hMARPOL

Annex VI Preventionof Air Pollution from ships was
enteredinto forcein 2005

Chapter Ill I1s to regulate the main air pollutants
iIncludingSOxand NOxfrom a K AekBautgas

ChapterlV adoptedEEDI(EnerdyfficiencyDesignindex)
and SEEMP(ShibnergyEfficiencyManagementPlan

for the reduction of GHGemissionsfrom shipsin 2011
and enteredinto forceon 1stJan 2013




MARPOL
Annex VI

Chapter |l

Chapter Il : Requirements for control of emissions from ships

Reqgulation 12 : Emissions from Ozone deplesugstances from
refrigeratingplants and firdighting equipment

Regulation 13 : Nitrogen Oxide(NOx) emissions fuasel engines

Regulation 14 : Sulphur Oxide(SOx) emissions from ships

Regulation 15 : Volatile Organic compounds emissi@m cargo
oll tanks

Regulation 16 : Emissions from shipboard incinerators




MARPOL
Annex VI

Reqgulation 20 : Attained EEDI
Chapter IV Reqgulation 21 : Required EEDI

Reqgulation 22 : SEEMP

Regulation 23 : Promotion of technicaloperation and transfer
of technology relating to the improvement of
energy efficiency of ships

Chapter IV Regulations for Energy Efficiency for ships




- Draftroadmap for developing a strategy : MEPC70(Oct. 201t

- GHGnitial strategy : MEPC72(Apr. 2018) IMO
- GHGrevised strategy : 2023 Roadmap e

IMO GHG strategy Strategy for the

Beyond 2030 Long-term red u Ctl O n Of

measures
GHG .
HG emission

2018-2023
Short term measures

Improvement of EEDI and SEEMP

2023-2030
Mid-term measures

Programme for alternative fuels

Operational energy efficiency measures for
new and existing ships

Develop technical and operational energy
efficiency measures for new and existing ships

Market based measures (MBM) “CO2 Tax”

National actions plans, technical cooperation
and capacity-building

Operational measures: CIi J




-L a h Q& Staiedy ioAGHEG reduction identifies levels of
ambition

.1 carbon intensity of the ship to decline through Strategy for the
iImplementation of further phases of the energy

efficiency design index (EEDI) for new ships redUC'UOn Of
.2 carbon intensity of international shipping decline _ _
GHG emission

from ships

IMO Roadmap and

.3 GHG emissions from international shippingpéak and decline




Sulphur Cap

SulphurOxide(SOx} controlledby the limitation of the
Sulphurcontentin the bunkerfuel. Themandatelimits

Sulphurcontentof FuelOilusedonboardshipson a global
basisto 0.5%from 1st Jan 2020

Shipownerdhaveto either installexhaustgascleaningunit
(scrubbej or use0.5% Sulphurcontentfuel oil or LNG
Thelnstallationof scrubberfor either existingshipsor new
shipschangedhe shapeof superstructure
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EEDl EEDI is the amount of CO2 in grams emitted Bhipper
capacitymile(ton-mile) of work.

(Ene_rgy Efficiency Tonmileis the unit of work done by a ship.
Design Index) If a ship with dwt 20,000mt travelsi@Ms, it has done
40,000ton-mile of work.

CO2 emission COZ2 emission (in grams)

EEDI = I —
transport work Capacity(DWT) x distance travellea(in NM)



EEDI o

As the name suggests, EEDI is the tool thasesl
(Energy Efﬁciency duringthe design or construction stage af/essel.
Design Index) Annex VI Chapter VI Reg. 21 provides the formula for

the required EEDI(Reference line)
The calculation of reference line value is complex.

In brief the reference line value Is the function of dwt an
type of the ship.

- RequiredeEDI is the maximum allowable vabfe
£;;;_”£‘_j§;,ffe'] EEDI requireéor the ship
o " - Attained EEDI is the actual value of ERffHined
el for the ship
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Required EEDI




EEDI -e

(Energy Efficiency The :retqluctiqn fc’;i]CtOl‘ IS usectl_ to tight_en the !EE[_)tI
: requlations in phases over time by increasing Its
DeSIQn Index) value so that the ship's engines are getting more

energy efficient.
RequiredeEDI £1 - X/100) x Reference line value
where x =Reductionfactor

Implementation phases: The EEDI is Implement
In phases. Currently, it iIs In phase 2 that runs frc
year 2020 to 2024. Phase 1 was over and phase
Is from year 2025 and onwards.

Phase 0: 2013-2015

E
c
8
N
0
v
o

Phase 1: 2015-2020

EEDI

Cut off limit Capacity [DWT or GT]




EEXI

(Energy Efficiency
Existing Ship Index)

EEXand Cliwere newlyadoptedat MEPC/61n 2021t0
regulatethe energyefficiencyandoperationalefficiencyof
existingshipsaccordingo IMO'sGHG sstrategyshort-term
measures
EEXisto expandEEDWhichis appliedto only new
shipsbuilt after 2013to existingships
EEXis calculatedoncein a lifetime andbasedon standard
referenceconditions If a shipdoesnot complywith required
EEXIthe shipownerconsidersenginepower limitation, shaft
power limitation, energysavingdevices hull optimizationor

replacementwith new ships
®




ClI

(Carbon Intensity
Indicator)

Cll isan operational measure to reduce CO2. Cll measures
how efficiently a ship transports cargo passengerandis
basedon fuelconsumption reporting(DC®ataCollecting
System and calculated and given grams of CO2mitted

per capacitymile of work.Cll will be calculated annually
startingfrom 2023.Theship is then given an annual rating
from A to E wherebythe rating thresholds wilbecome
Increasingly stringertbwards 2030 C is Min. Compliance.

If the annualCllratingis Eor 3xD, shipownersneedto
developandimplementan approvedcorrectiveactionplan

aspart of SEEMP
®




Methods and

Technologies
for improving EEDI

vanoroaenno®Yyi®sre developedfor the improvementof
EEDITheyare minimalballastwater, optimum hull form,
air lubricationsystem low resistancenull coating,waste

heatrecoveryandshaftgenerator.electronicenginewith

deltatuning, hull and propellerinteractionand CRP

PossibleEEDreductionby technologiegs thoughtto be
about 25%{ EEDphase?). Burningof eco-friendlyfuels
suchasLNG L PGandmethanolcanreduceabout10

to 20%additionally

Shipsare gettingbigger,their operatingspeedis slowing
down, andeco-friendly energyfueledshipswhich

generatelessCQ haveappeared
®




Container Carrier

(EEDI Reduction 25%)

SCR(DeNox 95%) /
Scrubber(DeS0x:93%)

Waste Heat Recovery &

!
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Shaft Generator 7 to 9%
’ Electronic Engine with
Delta Tuning 3%

® @
Optimum Trim : 1-2%
Weather Vaning : 2-4%
Route Optimization : 1-2%
Slow Steaming : 45-50%
Propeller/Hull Cleaning : 1-3%

Lightweight Ship /
Min. Ballast 1%

- LNG Burning, Fuel Cell
(Reduce CO2 Emission : 20%)

Additional Device
4to 6%

CRP 5%

Hull & Propeller
Interaction 3 to 4%
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Optimum

Low Resistance Hull Form
Coating 3%

Methods and
Technologies
for improving ==b]




Tanker/Bulk Carrier

(EEDI Reduction 25%)

SCR(DeNox 95%) /
Scrubber(DeS0x:93%)

Waste Heat Recovery &
Shaft Generator 4%

Electronic Engine with
Delta Tuning 3%

- LNG Burning, Fuel Cell
(Reduce CO2 Emission : 20%)

® @
Optimum Trim : 1-2%
Weather Vaning : 2-4%
Route Optimization : 1-2%
Slow Steaming : 45-50%
Propeller/Hull Cleaning : 1-3%

Lightweight Ship /
Min. Ballast 1%

Additional Device Bottom Air Layer
4 to 6% Sto 15%

Hull & Propeller
Interaction 3 to 4%

Optimum
Hull Form

Low Resistance
Coating 3%

Methods and
Technologies
for improving ==b]




Tunmimng ity
The advance should not exceed 4.5 ship lengths (L) and
the tactical diameter should not exceed 5 ship lengths In

the turning circlenaneuver. 3 O 2 ﬂ V

Standards for
ship maneuverability



