Ship’s risk management for marine
environment protection 3 —
Ships and Global warming 3.1



Preventive measure I important new-for all-the
people to avoid pollu which other-people had
done before: -
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Figure 2: Surface Temperatures over the last 1,100 Years
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Global warm-up

Has human done it?

Who is responsible?

Who solve it?

What we will give to future?



The Greenhouse Effect

Some of the Infrared radiation passes
thirough the atmosphere, and some is
abrsoried and re-emitted in all
direcBons by greenhouse gas
molecules. The effect of this is fo warm
Eve earih's swrface and the lower

atmosphere. i
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Greenhouse Gas, GHG
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CO2 concentrations 647,000 BC to 2006 AD
Antarctic temperature 421,000 BC to 2000 AD*
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Concentration of green-house gases has raised since industrial
revolution.

CO2, among green-house gases, is the most influenced gas which
human has emitted its activities (industrial activities).

CO2 emission increased by 70% during 1970 to 2004.

In case CO2 emission becomes twice, air temperature will rise 2 to
4.5
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CDIAC 2010 emissions estimates
United States Department of Energy's Carbon Dioxide Information Analysis Center

Country CO, emissions[‘sl  Area (in km?) Population Emission /
Person
World 33,508,901 148,940,000 6,852,472,823 4.9
China 8,240,958 9,640,821 1,339,724,852 6.2
United States 5,492,170 9,826,675 312,793,000 17.6
India 2,069,738 3,287,263 1,210,193,422 1.7
Russia 1,688,688 17,075,400 142,946,800 11.8
Japan 1,138,432 377,944 128,056,026 8.9
Germany 762,543 357,021 81,799,600 9.3
Iran 574,667 1,648,195 75,330,000 7.6
South Korea 563,126 100,210 48,875,000 11.5
Canada 518,475 9,984,670 34,685,000 14.9
Saudi Arabia 493,726 2,149,690 27,136,977 18.2
United Kingdom 493,158 243,610 62,262,000 7.9
Indonesia 476,557 1,919,440 237,424,363 2.0
Mexico 466,131 1,972,550 112,322,757 4.1
South Africa 451,839 1,221,037 50,586,757 8.9
Brazil 419 537 8,514,877 190,732,694 2.2
Italy 407 924 301,338 60,681,514 6.7
Australia 365 513 7,617,930 22,794,166 16.0
France 362 556 674,843 65,821,885 9.5
Poland 309 985 312,685 38,186,860 8.1



What is going on internationally for maritime VV \Q)
B4/
UNFCCC (May 9 1992) \w

e United Nations (UN) adopted United Nations Framework Convention
on Climate Change (UNFCCC) on 9 May 1992, aiming at stabilizing
Green house Gas (GHG) in atmosphere and preventing harmful
Impact of human behaviors of excessive emission of such gas.

 UNFCCC specifies “common but differentiated responsibilities” to
members listed in ANNEX | (so called “developed countries™). and
members not listed in ANNEX 1 (so called “developing countries”).

Kyoto protocol to UNFCCC (December 1997)

The article 2.2 paragraph 2 of Kyoto protocol specifies:

“The Parties included in Annex | shall pursue limitation or reduction
of emission of greenhouse gases from aviation and maritime bunker
fuels, working through the International Civil Aviation organization

and the International Maritime organization respectively.”



United Nations Framework Convention on Climate Change
(UNFCCC), 9 May 1992

CBDR: Common but Differentiated Responsibility

. 1997 UNFCCC
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IPCC: Intergovernmental panel on Climate Change
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IPCC 5th report
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. United Nations Framework
Convention on Climate Change (UNFCCC), 9 May 1992
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CO, emissions from shipping compared with
global total emissions (IMO GHG Report)

Intemational | +ernational

Marine  Ayiation, 1.5%
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Other Energy
Industries, 4.7%

Unallocated
Autoproducers,
3.8%




IMO GHG (MEPC59/1NF.10)
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Framework of CO2 emission reduction measures from ships
being considered in IMO MEPC

Technical measures

New ship$ | Energy Efficiency Design Index (EEDI)
EEDI baselines
Mandatory reduction of attained EEDI
SE;}(:;tslng Ship Energy Efficiency management Plan (SEEMP)

Best practice for CO2 emission reduction

Energy Efficiency Operational Indicator

Market based GHG emission fund | | CO2 emission Cap
approach (charge per fuel)

CO2 emission trade

No More Favorable Treatment: NMFT (IMO)

Common But Differentiated Responsibility: CBDR (UNFCCC)




Framework for reduction of CO2 emission from
International Shipping; Technical and market based approach

and EEDI Energy Efficiency Design Index for new ships

New ships of 400GT and over will be required to calculate EEDI.
New ships of certain size and over will be required to have its attained EEDI to
be equal or less than a required EEDI.
Principle of EEDI
« EEDI: indication of energy efficiency by CO2 emission (g) per cargo carry (ton mile)
Method of calculation is well established and defined and can be used by everybody.
« Thetechnology is well established.
 Process and results of the calculation is verifiable and transparent.

Work done and in process SU——
- IMO MEPC has developed the '-__—“_

method ff calculation and
verification of EEDI.

- IMO MEPC 62 (July 2011)
adopted a set of regulations to
be included into MARPOL
ANNEX VI to make EEDI
mandatory for new ships.




Calculation of attained EEDI

neff

M nME M nPTI neff
(H fjJ(Z Pwedy Crmed) - SFCME(i)j + (PAE .Crae - SFCae *)+ ((H fj - Z Peig) — Z fett iy - PAEeff(i)JCFAE : SFCAEJ - (Z fett (i) - Pet (i) - CrmE - SFCMEJ
i=1 i-1 i—1

=1 =1 i=1

fi - Capacity - Vrer - fw
CO2 from propulsion system CO2 from auxiliary CO2 emission reduction

DWT x Speed

EEDI=

Pye: main engine power (kW)

P.e: auxiliary engine power (kW)

SFC: Specific fuel consumption (g/kW)

C: Fuel to CO2 factor (g Co2/g Fuel) (nearly 3)
Capacity: for cargo ships DWT, for passenger ships GT
V¢ reference speed (nm/hour)

f . correction factor for capacity

f,,: correction factor for performance in real weather

f;: correction factor for efficiency

For detall of calculation of EEDI, see MEPC61/WP.10
Guidelines on calculation of attained EEDI should be finalized at ISWG-EE2

(Jan. 9 - 13 2012) and adopted at MEPC63 (Feb. 2012)



Required EEDI

Attained EEDI <Required EEDI=(1-X/100) x reference line value
X = reduction factor as below

Phase O Phase 1 Phase 2 Phase 3
Ship Type Size 1 Jan 2013 - 1Jan 2015 - 1 Jan 2020 — 1 Jan 2025
31 Dec 2014 31 Dec 2019 31 Dec 2024 and onwards
20,000 DWT and above 0 10 20 30
Bulk Carrier
10,000 — 20,000 DWT n/a 0-10* 0-20* 0-30*
10,000 DWT and above 0 10 20 30
Gas tanker
2,000 — 10,000 DWT n/a 0-10* 0-20* 0-30*
20,000 DWT and above 0 10 20 30
Tanker
4,000 — 20,000 DWT n/a 0-10* 0-20* 0-30*
15,000 DWT and above 0 10 20 30
Container ship
10,000 — 15,000 DWT n/a 0-10* 0-20* 0-30*
General Cargo 15,000 DWT and above 0 10 15 30
ships 3,000 — 15,000 DWT n/a 0-10* 0-15* 0-30*
Refrigerated cargo 5,000 DWT and above 0 10 15 30
carrier 3,000 — 5,000 DWT n/a 0-10* 0-15* 0-30*
Combination 20,000 DWT and above 0 10 20 30
carner 4,000 — 20,000 DWT n/a 0-10* 0-20* 0-30*

* Reduction factor to be linearly interpolated between the tow values dependent upon vessel size.




Required EEDI for additional ship type

agreed at MEPC65 (May 2013), to be adopted at MEPCG66 (April
2014) and will become effective in August-September 2015

Phase 0 Phase 1 Phase 2 Phase 3
Ship Type Size 1 Jan 2013 - 1 Jan 2015 - 1 Jan 2020 - 1 Jan 2025
31 Dec 2014 31 Dec 2019 31 Dec 2024 and onwards
LNG Carrier 10,000 DWT and above NA 10** 20 30
Ro-ro cargo ships | ) 554 pwT and above NA G 15 30
(Vehicle carrier)
2,000 DWT and above NA 5** 20 30
Ro-ro cargo ships
1,000 — 2,000 DWT NA 0-5* ** 0-20* 0-30*
RO-ro passenger 4,000 GT and above NA Sl 20 30
ship 1,000 — 4,000 GT NA 0-5* ** 0-20* 0-30*
Cruise passenger | go 00 GT and above NA e 20 30
ship*** having
hon-conventional 25,000 — 85,000 GT NA 0-5* ** 0-20* 0-30*
propulsion




Reference line value = a x b ¢

Ship type a b C

2.25 Bulk carrier 961.79 DWT of the ship 0.477
2.26 Gas tanker 1120.00 DWT of the ship 0.456
2.27 Tanker 1218.80 DWT of the ship 0.488
2.28 Container ship 174.22 DWT of the ship 0.201
2.29 General cargo ship 107.48 DWT of the ship 0.216
2.30 Refrigerated cargo carrier 227.01 DWT of the ship 0.244
2.31 Combination carrier 1219.00 DWT of the ship 0.488
D e T AT PVTOT03 o rnasi | o
2.34 Ro-ro cargo ship 1405.15 DWT of the ship 0.498
2.35 Ro-ro passenger ship 752.16 DWT of the ship | 0..381
2.38 LNG carrier 2253.7 DWT of the ship 0.474
2.39 Cruise passenger ship 170.84 GT of the ship 0.241

At the beginning of Phase 1 and at the midpoint of Phase 2, IMO shall review the
status of technological developments and, if proven necessary, amend the time period,
the EEDI reference parameters for relevant ship types, and reduction rates.
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Minimum power for propulsion
ASSESSMENT PROCEDURES TO MAINTAIN THE
MANOEUVRABILITY UNDER ADVERSE CONDITIONS,
APPLICABLE DURING PHASE O

MARPOL Annex VI chapter 4 regulation 21.5
For each ship to which this regulation applies, the installed propulsion power
shall not be less than the propulsion power needed to maintain the
manoeuvrability of the ship under adverse conditions as defined in the
guidelines to be developed by the Organization.

MEPCG64 agreed three step of the development of the guidelines

1. First Interim guidelines by MEPC64-MSC91 (Nov. 2012) on time for 1 January
2013

2. Second interim guidelines finalization at MEPC65 (May 2013) — MSC92 (June
2013)

3. Final guidelines for phase-1 and after



— AIR LUBRICATION SYSTEM
(CATEGORY (B-1) s
— WIND PROPULSION SYSTEM (

— CATEGORY B-2)
— WASTE HEAT RECOVERY SYSTEM

— FOR GENERATION OF ELECTRICITY
(CATEGORY (C-1))

Photovoltaic Module  Photovoltaic Module

a5

Power Conditioner
DC/AC Power Incoming
Converter Transformer Panel Low Temperature Heat

Rgmvemd Exhaust Gas

L1 .-. e . . ........:.: ..:. ... .-..
AL

to main
switchboard Heated heat media (steam etc.)
j Electric Generation
High Temperature T Electric
Exhaust Gas } Generation
1
1 5D~
i

000000

Above fignre shows the electric generation
by the tnibocharger. As anali tive, there

Themal Engine
{Steam turbine etc.)

a case in which a power mibine to drive a
Main Engine and/or electric genemtor is installed sepamately
AuxiBary Engine from the tutbocharger.
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« MEPCO6G4 MEPC/Circ.796
« MEPCG64 CG MEPCG65
P [kW]
Pg,.(V) curve in the representative sea condition
A
Pg(V) curve in a calm sea condition (no wind and
no waves)
PB __________________________________________________________
fwsz/ Vref
> V (knot)
0 Vw Vref



Concept of EEOI and EEDI

Design and building stage

Operational stage

Certificate

EEDI=5.0
g/ton mile EEDI

Only one EEDI per vessel,
for its life

Energy Efficiency Index gram /ton mile)

Y EEOI Energy
Efficiency} Operational

Bad weather or partially
loaded condition

Fully loaded condition in
calm sea




GHG Index [g CO2 / t mile]
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MEPC/Circ.683
Ship Energy Efficiency management Plan (SEEMP)

CO2
ISO (EMS)

MEPCG60 SEEMP
SEEMP SEEMP (




EEDI-Phase 3 (on and after 2025) and beyond
further toward 2050 and 2100

 EEDI 30%

— Slow steaming
— LNG
— Logistic

« Technology Lead

— Hybrid etc.



