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Paris agreement on

Climate change
and IMO

The Paris Agreement dealing with greenhouse-gas-
emissions mitigation was adopted on 12th Dec. 2015.
The long-term goal of the Agreement is to keep the

increase in global average temperature to well below 2 °C

above pre-industrial levels;

and to limit the increase to 1.5 °C, since this would

substantially reduce the risks and effects of climate change.
IMO has decided to reduce GHG emissions from the

international shipping by at least 50% by 2050 compared to
2008.




IMO
regulations

for the prevention of

alr pollution

IMO’s MARPOL

Annex VI Prevention of Air Pollution from ships was
entered into force in 2005.

Chapter Ill is to regulate the main air pollutants
including SOx and NOx from ships’ exhaust gas

Chapter IV adopted EEDI(Energy Efficiency Design Index)
and SEEMP(Ship Energy Efficiency Management Plan)

for the reduction of GHG emissions from ships in 2011
and entered into force on 1st Jan. 2013.




MARPOL
Annex VI
Chapter |l

Chapter Il : Requirements for control of emissions from ships

Regulation 12 :

Regulation 13 :
Regulation 14 :

Regulation 15 :

Regulation 16 :

Emissions from Ozone depleting substances from
refrigerating plants and fire fighting equipment
Nitrogen Oxide(NOx) emissions from diesel engines
Sulphur Oxide(SOx) emissions from ships

Volatile Organic compounds emissions from cargo
oil tanks

Emissions from shipboard incinerators




MARPOL
Annex Vi

Regulation 20 : Attained EEDI
Chapter \/ Regulation 21 : Required EEDI

Regulation 22 : SEEMP
Regulation 23 : Promotion of technical co-operation and transfer

Chapter IV Regulations for Energy Efficiency for ships

of technology relating to the improvement of
energy efficiency of ships




- Draft roadmap for developing a strategy : MEPC70(Oct. 2016)

- GHG initial strategy : MEPC72(Apr. 2018) I MO
- GHG revised strategy : 2023 R()admap and

IMO GHG strategy Strategy for the

Beyond 2030 Long-term red u Ctl O n Of

measures

2018-2023
Short term measures

Improvement of EEDI and SEEMP

2023-2030
Mid-term measures

Zero-carbon or fossil-free fuels

GHG emission
from ships

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
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- IMOQO'’s Initial Strategy for GHG reduction identifies levels of
ambition

IMO Roadmap and
.1 carbon intensity of the ship to decline through Strategy for the

implementation of further phases of the energy

efficiency design index (EEDI) for new ships rEdUCUOn Of

.2 carbon intensity of international shipping to decline

GHG emission

from ships

.3 GHG emissions from international shipping to peak and decline




Sulphur Oxide(SOx) is controlled by the limitation of the
Sulphur content in the bunker fuel. The mandate limits

SUIphur Cap Su bwur content of Fuel Oil used onboard ships on a global

basis to 0.5% from 1st Jan. 2020.

Shipowners have to either install exhaust gas cleaning unit
(scrubber) or use 0.5% Sulphur content fuel oil or LNG.
The Installation of scrubber for either existing ships or new
ships changed the shape of superstructure.
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EEDI is the amount of CO2 in grams emitted by a ship per

EEDI capacity-mile(ton-mile) of work.

(Energy EfﬁCienCy Ton-mile is the unit of work done by a ship.

Design Index) If a ship with dwt 20,000mt travels 2 NMs, it has done
40,000 ton-mile of work.

CO2 emission COZ2 emission (in grams)

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



EEDI As the name suggests, EEDI is the tool that is used

(Energy EfﬁCienCy during the design or construction stage of a vessel.
Design |ndex) 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 and
type of the ship.

_Inoperable

‘ - Required EEDI is the maximum allowable value of

Required EEDI
,___Eeferenc:e line) |

EEDI required for the ship
o - Attained EEDI is the actual value of EEDI attained
~Operable for the ship

Required EEDI




EEDI -e

(Energy Efﬁcien(;y The reduction factor is used to tighten the EEDI
Design Index) regulations in phasgs Iover t.ime by increfasing its
value so that the ship's engines are getting more

energy efficient.
Required EEDI = (1 - x/100) x Reference line value
where x = Reduction factor

P— Implementation phases: The EEDI is Implemented
1a5€ U ZUI13~L

E
c
8
N
0
v
o

M-S in phases. Currently, it is in phase 2 that runs from

vear 2020 to 2024. Phase 1 was over and phase 3

EEDI

is from year 2025 and onwards.

Cut off limit Capacity [DWT or GT]




EEXI

(Energy Efficiency
Existing Ship Index)

EEXI and Cll were newly adopted at MEPC 76 in 2021 to
regulate the energy efficiency and operational efficiency of

existing ships according to IMO's GHG strategy short-term

measures.

EEXI is to expand EEDI which is applied to only new

ships built after 2013 to existing ships.

EEXI is calculated once in a lifetime and based on standard

reference conditions. If a ship does not comp
EEXI, the shipowner considers engine power

vy with required
imitation, shaft

power limitation, energy saving devices, hull optimization or

replacement with new ships.
®




ClI

(Carbon Intensity
Indicator)

Cll is an operational measure to reduce CO2. Cll measures
now efficiently a ship transports cargo or passengers and is

oased on fuel consumption reporting(DCS : Data Collecting
System) and calculated and given in grams of CO2 emitted
per capacity-mile of work. ClIl will be calculated annually
starting from 2023. The ship is then given an annual rating
from A to E, whereby the rating thresholds will become
Increasingly stringent towards 2030. C is Min. Compliance.
If the annual Cll rating is E or 3xD, shipowners need to

develop and implement an approved corrective action plan

as part of SEEMP.
®




Vartious tect nolﬁi&. are developed for the improvement of
EEDI. They are minimal ballast water, optimum hull form,

MethOdS and air lubrication system, low resistance hull coating, waste

TechnOIOgleS heat recovery and shaft generator, electronic engine with
delta tuning, hull and propeller interaction and CRP.

for improving EEDI Possible EEDI reduction by technologies is thought to be

about 25%(EEDI phase 2). Burning of eco-friendly fuels

such as LNG, LPG and methanol can reduce about 10
to 20% additionally.
Ships are getting bigger, their operating speed is slowing

down, and eco-friendly energy fueled ships which

generate less CO, have appeared.
®




Container Carrier

(EEDI Reduction 25%)

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

Waste Heat Recovery &

!
4

-

» »
.

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%

———— -

| —— el -1
i .

LR

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]




Turning ability

The advance should not exceed 4.5 ship lengths (L) and
the tactical diameter should not exceed 5 ship lengths in y
the turning circle maneuver. IMO S

1 Standards for
/5’”“’” 7 i=—Nn ship maneuverability
AR IEEEIL
i {\ k E:Z%JE
N Rl i
2l SO




Initial turning ability
With the application of 10° rudder angle to port/ stbd,

the ship should not have travelled more than 2.5 ship y
lengths by the time the heading has changed by 10° IMO S
from the original heading. Standards fOr
ship maneuverability
; EF:E.EJ i:_ . = | Qa?e_\ 700

A54m




Yaw-checking and course-keeping abilities
- e
1e value of the first overshoot angle in the 10°/10° zigzag test
should not exceed :

IMO,S 110" if L/V is less than 10 s;

.2 20° if L/V is 30 s or more; and

Standards fOr 3 (5+1/2 (L/V)) degrees if L/V is 10 s or more but less than 30 s,

where L and V are expressed in m and m/s, respectively.
Shlp maneuverablll .2 The value of the second overshoot angle in the 10°/10° zig-zag
test should not exceed :
.1 25°, if L/V is less than 10 s;
.2 40°, if L/V is 30 s or more; and
.3 (17.5 +0.75(L/V))", if L/V is 10 s or more, but less than 30 s.
.3 The value of the first overshoot angle in the 20°/20° zig-zag test
should not exceed 25°.
o




Yaw-checking and course-keeping abilities

50 Max. Rudder I MO,
port . 2ndovershoot  ———Ship’s heading S

T I Standards for
0 \ / ship maneuverability

Max. “1st overshoot




Stopping ability

The track reach in the full astern stopping test should not exceed 15
ship lengths. However, this value may be modified by the
administration where ships of large displacement make this I MO,S
criterion impracticable, but should in no case exceed 20 ship lengths.

Standards for
ship maneuverability

———  Speed
— Trawel Distance

Van




Tumning ability(Ballast) ~ Criteria ~ Advance <45lpp  Tacitcal diameter < 5.0Lpp

Tyoe of shio | G/T | Dut }ﬁi?:j) Br?;c;th Lgf;iB ci?f{:;n puf:\tdvan;ebd Ta::;al d'asT;:EF EEE; :uli;tnd
Ei‘;;”:;‘ 26836 | 33434 2101199 30 | 70 | 064 ;;;LEP) (ﬁeggp) (4,8;56$p) (jfgp) bEf‘”FEEED'

FEEEE{EEBE(;;%:EF) ARCT | HEB (eBfetl 30 ) 1 relj; r (3.62832L2p) (3.61655Ln;p) (4.81629[;;:) (4.95TLEp) bEFf;,rezoEfaD'

Feeder (1.800Teu)

No | 49m | 53m | 628m | 701m | EEDI phase
PANCON BRIDGE [ 18,040 | 22426 |172/163| 274 6.3
' 3.03Lpp) | (3.26Lpp) | (3.84Lpp) | (4.29L LSFO, 2022
S8 160301 record |(3.03Lpp) | (326Lpp) | (3.84Lpp) | (4.29Lpp)
ULCV(18,200Teu)
" 1215m | 1177m | 1786m | 1738m | before EEDI,
Maersk Twin MAN, | 194849 | 194397 |399/376| 59 68 | 0.7 3.2300p) | 313L00) | @75Lom) | @62Lom) | FO, 201
39.800hp X 2
ULCV(23,000Teu)
’ 991m | 990m | 1,249m | 1,345m | EEDI phase |l
HMM OSLO, | 232,311 | 229,039 [399/383| 615 6.5 0./3 259Lo0) | (25900) | (3.26Lom) | 351Lpe) | LSFO, 2020

78000hp

Comparison

of ship
Maneuverability
(Container ships)



Initial turning ability Criteria travelled distance < 2.5Lpp
| Sailing distance | elapsed
Type of ship | G - LOA(m) | Breadth LOﬂE/B Bﬁcgt g O - FED), fuljllcl’md
XLpp(m) (m) ratio | O¢TIAEn Port Sth'd (sec) year uil
Feedermax no | 323m ballast | before EED
o | B85 | B 20799 070084 | B e
Feedermax (2,800Teu)
no o | 327m ballast | before EEDI
KMTC SHENZHEN, 39829
10 28827 | 39 223/2111 30 14 record | record | (155Lop) 29 2 0kts | FO 2013

Feeder (1,800Teu)
285 ballast | EEDI phase |l
PANCON BROGE | 18040 | 22426 172163 274 | 63 | | ™ | a8 | o e
B8 16,030hp o | |
ULCV(18 200Teu)
518 500 ballast
Marsk Twin MAN, | 194849 | 194397 |399/376| 59 68 | 0.7 " " 46 | 44 e before EED|
(1:38Lpp) | (1.33Lop) 21.9kts
39.800hp 2
ULCV(23,000Teu)
no | 576m ballast | EEDI phase ||
VMOS0, | 22311 (29039 399383 615 | 65 | 073 | el S0 o i

78 000hp

Comparison

of ship
Maneuverability
(Container ships)



Yaw checking and course keeping ability(overshoot angle)

Criteria 10°/10° zig-zag test 1st OA angel < 10°/20° 2nd OA < 25°/40°
20°/20° zig-zag test 1st OA angel < 25°
10°/10° 20°/20°
Block- |  zig-zag test zig-zag test
. LOA(m) | Breadth | LOA/B o FEDI, fuel and
Type of ship G/T | bwt /lpp | (m) | ratio CGET“EH port | stb'd | port | stb'd | year built
1st |2nd|1st |2nd|1st |2nd|1st |2nd
Feedermax before EEDI
(2,550Teu) 26,836 | 33434 |210/199 30 7.0 0.64 3.5 (4.3 6.4 0
Feedermax (2,300Teu)
KMTC SHENZHEN, | 28827 | 39,829 |223/211| 30 | 74 No 58 | 5.6 9.2 before EEDI
B&W 26,740hp record FO, 2013

Feeder (1,800Teu) No "EDI phase ||
PANCON BRIDGE | 18,040 | 22426 |172/163| 274 | 63 35|35 77 P
record LSFO, 2022
B&W 16,030hp
ULCV(18,200Teu)
Mzersk, Twin MAN, | 194,849 | 194, 397 399/376 59 6.8 0.71 29124 1271211455053 |45 | before EEDI
39,800hp x 2
ULCV(23,000Teu)
232311 229039 399/383| 615 | 65 | 073 27 | 29 s7| | FED! phasell
78,000hp

Comparison

of ship
Maneuverability
(Container ships)



Stopping ability Criteria Track reach < 15Lpp
Crash stop Remark
tern
. LOA(m) | Breadth |
T f sh G Dwt N
YPE O Ship T /Lpp (m) | Full ahead --= Condition | gD, fuel and
Full Astern design speed |  Year built
Feedermax 2702m Ballast before EEDI
33,434 '
@550Tey) | 2083 071991301 135810p) | 21.0kts FO
Feedermax (2,800Teu)
KMTC SHENZHEN, | 28827 | 39,829 |223/211| 30 4,>46m Ballast bizrz ;1?'
B&W 25!?4[}'“3 “ EUGLPP} 22.1kts f

Feeder (1,800Teu)

2431Tm Ballast EEDI phase |l
PANCON BRIDGE | 18,040 | 22,426 |[172/163| 274 '
LSFO, 2022
38W 16,0300 (14.86Lpp) | 19.65kts
ULCV(18,200Teu)
Maersk Twin MAN, | 194,849 | 194,397 |399/376| 59 (:;UEE m} E;gi:t before EEDI
39,800hp x 2 VPP OKLS
ULCV(23,000Teu) 4.250m Ballast | EEDI ph
: phase |
232311 | 229.039 |
HMM OSLO, 399/383| 615 (1110Lpp) . LSFO, 2020

78,000hp

Comparison

of ship
Maneuverability
(Container ships)



Turning ability(Loaded)  Criteria ~ Advance < 4.5Lpp Tacitcal diameter < 5.0Lpp
Block- Advance Tactical diameter
Type of ship 6T Dut LOA(m) | Breadth LDﬁf/B oeffcien EED, fuelland
/Lpp(m) | (m) | ratio t port | stbd | port | stb'd | vearbuil
VLCC 376K, 856m 904m 945m | 1,029m | before EEDI,
Sulzer 43,030hp 163066 | 316373 1333313 €0 | 56 ) 083 (2.68Lpp)| (2.83Lpp) | (2.96Lpp) | (3.22Lpp)|  FO, 2011
VLCC 293K
979m | 1,02Tm | 825m | 888m | befare EED
H ELEPHANT | 161,969 | 293,384 |333/320| 60 56 0.81 ’ '
3.06L 3.19L 2.58L 2.78L FO, 2012
8 39,2001 (3.06Lpp) | (3.19Lpp) | (2.58Lpp) | (.78Lpp)

46K PC
FINNANGER B&W
12,700h

29,807

46,251 | 183/174

32.2

3.7

No
record

534m
(3.07Lpp)

589m
(3.39Lpp)

470m
(2.70Lpp)

526m
(3.02Lpp)

before EEDI,
FO, 2009

50K PC MARI 3%am | 397m | 443m | 266m EEDI phase I
INNOVATOR, B&W | 30,873 | 49,399 | 186/177 | 32.2 2.8 0.79 LSFO/Methanol
(2.06Lpp) | (2.24Lpp) | (2.50Lpp) | (2.63Lpp)
10,160hp 2021
50K PC
No 395m | 405m | 447m | 445m | EEDI phase Il
49,999 . .
CLEAROCEAN, | 23,530 i) e A record |(2.56Lpp) | (2.31Lpp) | (2.55Lpp) | (2.54Lpp) | LSFO, 2021
B&W 9,620hp

Comparison

of ship
Maneuverability
(Tankers)



Initial turning ability Criteria travelled distance < 2.5Lpp
| Sailing distance | elapsed
Type of shin o ot LOA(m) | Breadth LC'ﬁf/B B:L[F.cllq t g i | emark EED, fusl -Tnd
/lpp(m)| (m) | ratio |ETCENt Dot | Sthd | (e year built
VLCC 316K, no 525m laden | before EED),
Sulzer 43,030hp 163,066 | 316,373 |333/319) 60 2 083 record | (1.65Lpp) 68 151kts | FO, 2011
VLCC 293K
HELEPHANT | 161969 | 293384 (333320 60 | 56 | 081 | ™| ™ | 70 laden | before EED),
B&W 39200k record | (1.69Lpp) 15.1kts | FO, 2012

46K PC
FINNANGER B&W
12,700h

29,807

46,251

183/174

322

5.7

No
record

315m no

(1.81Lpp) | record

40

laden
15.3kts

before EEDI,
FO, 2009

50K PC MAR| o 269m o EEDI phase ||
INNOVATOR, B&W | 30873 | 49999 | 186/177 | 32.2 58 0.79 35 LSFO/Methanol
record |(1.42Lpp) 14 Okts
10,160hp 2021
50K PC
No 319 laden | EEDI phase ||
CLEAROCEAN. | 29,530 | 49,999 |183/175| 322 | 57 ecord rezr 4 | (182Lop) 43 14 dkte LSFE[: ;;;
B&W 9,620hp U | ’

Comparison
of ship
Maneuverability

(Tankers)




Yaw checking and course keeping ability(overshoot angle)

Criteria 10°/10° zig-zag test 1st OA angel < 10°/20°, 2nd OA < 25°/40°
20°/20° zig-zag test 1st OA angel < 25°
10°/10° 20°/20°
N /T | Dwt |LOAM) [Breadth | LOA/B | Biock zigzag test | zgzagtest |pen fiel and
ype of ship w /Lpp (m) ratio |coefficient| port | stb'd | port | stb'd | yearbuilt
1st |2nd|1st |2nd|1st |2nd|1st |2nd
VLCC 316K, before EED,
18.2 | 39.2 191
Sulzer 43,030hp 163,066 | 316,373 |333/319| 60 5.6 0.83 O, 2011
VLCC 293K
H ELEPHANT | 161,969 | 293,384 |333/320| 60 5.6 0.81 |122|267 18.2 | 18.5 hfg:f; :
B&W 39,200hp ‘

46K PC
FINMAMNGER B&W
12,700hp

No 27 | 204
record

before EEDI,
FO, 2009

50K PC MARI EEDI phase Il
INNOVATOR, B&W | 30,873 | 49999 | 186/177 32.2 58 0.79 87 | 225 157 LSFO,/Methanol
'1D,'1E~th 2021

50K PC
No EEDI phase |
CLEAROCEAN. |29.530 | 49999 [183/175| 322 | 57 141276 195 P
record LSFO, 2021
B&W Q,EEth

Comparison

of ship
Maneuverability
(Tankers)



Stopping ability Criteria Track reach < 15Lpp
Crash stop
Remark
e of <h G/T | Dwt |OA(M)|Breadth astern
/P P /Lpp (m) |Full ahead --» | Condition | Eep), fuel and
Full Astern design speed year built
WVLCC 316K, 4513m Laden before EEDI,
Sulzer 43,030hp | 02006 | 316373 1333/319) 60 1y i5100) | 150kts | FO, 2011
VLCC 293K
H ELEPHANT 161,969 | 293,384 |333/320 60 {:')%E:E'm} 1L53‘;E:5 be:;rzgfsl’
B&W 39,200h O-PP ' ’

46K PC
FINNANGER B&W
12,700h

29,807

46,251

183/174

32.2

1,826m
(10.5Lpp)

Laden
15.0kts

before EEDI,

FO, 2009

50K PC MARI EEDI phase |l
2297m Laden P
INNOVATOR, B&W | 30,873 | 49999 | 186/177 32.2 {1'3 OLpp) 14Okt LSFO,/Methanol
10,160hp V-PP ' 2021
50K PC
CLEAROCEAN, 29530 | 49,999 |183/175| 32.2 {11;?5‘?? ] 1";:35:5 EEEFl;h;;;”
B&W 9,620hp 2 1-PP ' ’

Comparison

of ship
Maneuverability
(Tankers)



Tumning circle(Ballast) ~ Criteria~ Advance <45lpp  Tacitcal diameter < 5.0Lpp

Block- Advance  |Tactical diameter
Type of ship .. LOAIm ) A | et -- D), fuel anc

/Lpp(m) ato | purt stb d purt stb g | vear buil
%SFKD(EBTSLEA;:”' o6t | s || w 757m | 791m | 636m | 821m | before EED CO”]paﬂSOn
o P 275Lop) | (288Lo0) | (2:31Lp0) | 299Lpp) | FO/LNG, 2007
7 O 0] Shlp

Maneuverability
(LNG/LPG Carrier)

40K LPG EEDI phase |
No | 4%2m | 583m | 650m | 658m
KAUPANG B&W | 26,614 | 23649 [180/174| 287 | 623 [SFO/LPG,
11,270hp ... ecord |(E8Lem)5Len) B Len) B ke 20/22




Initial turning ability travelled distance < 2.5Lpp

r { b LOA(m readt LOA/B | Block- Sal|lng distance Elf[md k FEDI, fuel and
ype ot snip mefﬁuent me. | femar ear built
Lpp ratio Stb d (sec) y .
135K GIT Mark 34m | 479m ballast | before EEDI COI | IparISOn
DFlDE|54,250hp 102064 | 84303 | 288/275 | 442 076 | 3100 17805 38| 47| 19885 |poyun 20 Of Sh|
single screw p

Maneuverability
(LNG/LPG Carrier)

40K LPG " o - allact EEDI phase |l
KAUPANG B&W | 26,614 | 29649 |180/174| 287 | 63 42 LSFO/LPG,
record |(201Lpp)| record 16.2kts
11,270hp 2022




Yaw checking and course keeping ability(overshoot angle)

Criteria 10°/10° zig-zag test 1st OA angel < 10°/20°, 2nd OA < 25°/40°
20°/20° zig-zag test 1st OA angel < 25°

10°/10° 20°/20°
LOA(m) | Breadth | LOA/B | Block- | Z'9-Z3gtest | zig-Zagtest |popy ) ang

Type of Ship ' ['Deﬁi;i;nt mm yeiar Ijluilt CO m parISO n

1st 2nd 1st 2nd 1st 2nd 1st 2nd

155K GTT Mark Il before EEDI Of Sh I p
DF.DEI,54,2,?t]|1[] 102,064 | 84,303 | 288/275 | 44.2 0.76  |126] 97 | 50 |164|16.2 FO/LNG, 2007 .
L Maneuverability

(LNG/LPG Carrier)

40K LPG No EEDI phase ||
KAUPANG B&W | 26614 | 29649 |180/174| 287 6.3 ecord 17137 1.1 LSFO/LPG,
11,270hp 2022




Criteria Track reach < 15Lpp

Crash stop
Remark
vbe of shi G/ Dwt LOA(m)/ | Breadth _
yP P Full ahead —-> | €ondition | Eep) fuel and .
Full Astern design speed year built COm parISOn
155K GTT Mark Il
Ballast before EEDI -
DFDE 54,250hp | 102,064 | 84,303 : 19 Okts FO/LNG, 2007 Of Shlp
single screw - ,

Maneuverability
(LNG/LPG Carrier)

40K LPG
KAUPANG B&W | 26,614 | 29649 |180/174| 28.7

EEDI phase ||
LSFO/LPG,
11,270hp 2022

Ballast
16.11kts




Conclusion




Conclusion




Conclusion




Any Questions? Thank You,
Or Contact to Capt. Goag, jemis904@kmpilot.or.kr G raC| aS|
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