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IMO @ GHG HIE B
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; ! Il Emission pathway
9. EHEEEHE (IMO:International in line with MO’
ang . . : i HG strategy
Maritime Organization) (. 200840 ‘ :

2020: EEDI 20% reducti I Business-as-usual

emmissions®

COzEFH:‘.%@%?ﬁE%’\“—X5’f yt b—c\ gg?ngase year 2025: EEDI 30% redtlction
2030&‘:‘40%\ 2050-’15'5[\—_'3:‘70%0) - & Z Zroemissions Emission gap
COMIBMBEFEZ®/ITE LT, Peakas}gfon '5\ possile witin

7o AEIC2050F ECIoRENR A R ‘

(GHG:greenhouse gas) % 50%
L. SHIEFDOEHERSEZITRWNSBITEE

Total: 50% reduction
Intensity: 70%

T T
2008 2020 2030 2040 2050 within 2100

EECEIT2hRRICEZERT 2 HED
HBEEZEHEBIFEL, (1 : DNV-GL/MARITIME FORECAST TO 2050)

BiRERICE T BFERDHE

HAENRAOBMERERRICHEVETBISERRLIBNT 2F0B LEXE. ZDEENREEZLEABTI2FRE
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COVID-19&&%=ERULI-REEM - i%F (DNV-GL FEIY—)L)

DNV-GLIZ“Maritime Forecast to 2050" DA T, 2050FZICGHG50%HIHZERM Y % “Operational
Requirements (OR)” & “Design Requirements(DR)"M22oD >+ A &AL TWET,

L EDNV-GLEH(IC. CNHD I FUAICEDE . COVID- 19 EZRF A RNEM - HEFHOT7Yy 77—~
ZERBLEL,

-0 pera tional Re qu irements (0 R) Energy use and projected fuel mix 2020-2070 for the simulated IMO ambitions pathway
after COVID-19 impacts with main focus on operational requirements (OR)
BIOER - EREANSDEKRICENDBEERZBIET, BIEIIC 12 ® HFO & scrubber
KBMEBBEICMAEICOAVRAT v o GRRERPRE KB LSFO or MGO
" LNG

F)I2ED COBFHZEMH T B2+ A,

Liquified methane

Energy Consumption (EJ)

FERICK T HEMEK : IRITEEDIFRH] i ‘L‘:‘(’S’e‘“'m’
ﬁﬂ'ﬁﬂm:ﬁ?éﬁﬂﬁgi o 2050&':7’)\'7—(5&%5@(: = Advanced biodisel
COL ik 70%HIF - e

Electricity from grid

20705 (2HMFTI0%HIR

0 R e o R R R A
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070

= Desi gn Re qu irements ( D R) Energy use and projected fuel mix 2020-2070 for the simulated IMO ambitions pathway
after COVID-19 impacts with main focus on design requirements (DR)
FICHEMICHUTHRF (B EIODERICENDBEERE HFO & scrubber
B J.EEDIRFNDELZBLEAMME ST MM DR LSFO or MGO
LNG

COBFHIPRANREE B oTHED  RRRMBNDBEBRA DAL R 5,
FEMICH T HEMER : ~2035 BRITEEDIRH
~2040 70~80%H!IH
2040~ 90%HI
SRMAICHT BEMER : 2050F (SHF TERREERIIC ,
COBEH A 55%HI 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070

Liquified methane
(bio / electro)

LPG

Advanced biodisel

Energy Consumption (EJ)

Hydrogen
Ammonia

Electricity from grid

FEHHMBEIC, LY FUAICIMA . DREORZHEE Lo L N EBEMGER S F ) A& 2Hybrid (HR) ZHEE,
CHNICED<KREER-HBFAERBLEL,

= Desi gn & 0 pera tional Re qu irements ( H R) Energy use and projected fuel mix 2020-2070 for the simulated IMO ambitions pathway
after COVID-19 impacts with main focus on DR & OR hybrid requirements (HR)
DRRUOR%E M 1T L CENE, BIREREBIEY,

SIS T HRMERK : ~2035 IRITEEDIRE
~2040 70~80%HlE
2040~ 90%HIE

2 HEMER : 2050F (2H S TERFERIIC
CO28FH %= 70%HIR
2070F (2HMFTI0%HIER

HFO & scrubber
LSFO or MGO
LNG

Liquified methane
(bio / electro)

LPG

Energy Consumption (EJ)

Advanced biodiesel
Hydrogen
Ammonia

Electricity from grid
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FTERENZDYFIUATY,

IMOA E SN EGHGHIRB R Z ER T %

Units: Megatonnes of carbon dioxide (MtC0O2)
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EEDI - EEXI D&

RN BEEEDGHGHIRICE (=2 F VA EWITUTCIRRARZAREE R EDF. HEDCOHIFETY,
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1BEESNRICHHEINSDCO0T 5 LE) DHIRBEEREZEHTVET,
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WHRS (Waste Heat Recovery System) #Ex
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GHG BIRICE 7= > TOREB R DR

LUTFOFv+—KE IMODGHGS0%HIRBE. £ DEICHHCGHGEOII v 3V ICRIE TCE2REBERBDERE
EZDEERE RVZNZRALULEBEOGHGHIBMREFAL . ZNZEATESMMOE AL RILPHMGERSE%
HER L TR R BB F + — R T

Ero. BAEARIXILF—OEE KBRHOEE. B CE2#HERRE. GHGEIRREZRLELTWET,

. . Endurance
’ IMO 2050 GHG A50% Alternative Fuel Solution ‘ (Storage time)
Power
‘ Alternative Fuel ‘ GHG
Plug in battery [ 0% [ ~5MW | Short |
Tidal power —[ Hydrogen | [ Fuelcell | Electric motor ] [ 0% [ ~5MW [ Short |
Water Cox T ~swi] shor ]
Ehilcdtrrgéésr:s | ————] H%SEparaﬁon [ Fuelcell [ Electric motor | [ 0% [ ~5MW | short |
?MZZE N2 Release [  Diesel | [ 0% [~ 10MW] Medium |
Alr Nitrogen == Diesel [ 0% [~100MW] Long |
[ H2 Separation Fuelcell | Electric motor ] [ 0% [ ~5MW [ Short |
v
[ Diesel | [ 0% [~ 71oMw] Medium |
Methane
| Diesel [ 0% [~100MW] Long |
—> | { Diesel —{ Onboard CCS [ 20% [~100MW] Long |
[ H2 Separation Fuelcell [ Electric motor | [ 0% [ ~5MW [ Short |
v
s e % = ‘
cozCDurect air | L Methanal | [ 0% [~10MW] Medium |
t

apre Methanation | :lDiesel ‘ = ‘~100MW‘ Long ‘
{ Diesel —>{ Onboard CCS }»| [ 20% [~ 100MW[ Long |

E |
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dioxide Capture and Storage) Z#B&H L. XY X —> 3V ERMRBORRIE LTHERY 2. RRBRAFT—LORE
LHBEEEATVET,
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Global Project NDOZH
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EFFEHEEIE. ANVN—T VIR ZES B Z(ECHETIRIL/N— M —7HENERNICSET 5 EEEDBE
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CRYO-POWERED REGAS New TECHNOLOGY

ABAFRERAY—EVDREM

L EHRAREEM=H (MOL) e XFEMBF (DSME) P EETHET 2LNGAREE VR T LORRA DS
HEMY —EVZINDFE T, [Cryo-Powered Regas (BHRSEHFEE) LA MFTONIIDLNGSEFAEEBEIRTLIE
FSRU (Floating Storage & Regasification Unit) M7 DRE&FOERZ BN E LIzt OFH -2 E D #HH T,
NFETEKICEEHUTWELNGSBEZRKEBEIRIILFT - LTHIAT S ZE TFSRUNLNGZ BRI T 2BOMRE
HEERVCOHBHEZKIEICHIRT 2RVBHFTEEY,

CORFED—RE U TELNERFECORIERRDFEINTED HHEEIORBEEIFOREY —EVRHEEDE,
FERDOEMANDES A S RMN A EEEDHTEDE T SEDSHRKERY -V FHHMAE LTI DS
TIMZZETIVIL—TOERERTHRICEI2RMEANRLEFALEY ORFRORFAZHLUREITZLD
T

HHTENRTED KEEMETOHFREINS T LAORBZFOICHHDBEIRMEZXELTEE LA SR,
BEERTERNRVWIBIBTHLNG) SEL AR FELENTRAMREREXL AIRY V21—V 3 VRE
DIEEILIT2ZE TRRRESDRRICEMINBEBIICRDBATHET,

o-POWg
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M) L “ DSME
REGAS
[y—EVARER] [BARS®REEOAOTY—7]

FIN STABILIZER new orber

HBRERE (Bi#E)/ ROPAXZA 7> avimEIy
5IAN 71V RYESHERE

Ll FEORERER (BB) BRARNEREZELTLST000A
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EBELELL xﬂz\;
S —ZRETIRINTIEADEEE B E LI,
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TURBINE & BOILERS new oroer

¥ MLYVh—RIT
REHY—EVEVOCREMBIRAS%ERE

LHIZBEORKFEMBEEN /LT —ME Knutsen NYK Offshore
Tankers* A FICEEFED124,000DWTOLNG ¥ ML v H—2& (&
H.5482/H.5483) ITEEFHEINZEREBEEY -V EVOCREMBIRISEZELE
LIz —EVERTIS(FELIZ2021FEFREICDSMENHAFE T,

AMEABEENLYYBOHRE CEEINEAZERXRTZOICALLGN
FINFHEBORICYVIDLHEE SNEZBERIBERYETHDVOC
(Volatlle Organic Contents/#EFHMHRILEY) DBEE(INBELRNET,
COEEDOLOICVOCEEEBE TERINDRILVOCEAEE TIFNEL =
NEWREIVOCEHIZRA SOMBIE LTBAIAT 26D TY,
FICREIVOCICIRER P ZBILRRBREDTRFMES RHNBONULEENF T,
COESIBEREENRTHOTERISDRBPE L TERT I EEEICEEL
MIBTEZDONFEH T, £ RIS OLDEK[TRERI—EVERILTEL
N=BHZ.VOCEINEEBTOHEBEZELMADLEBRRE LTEMNITER
T5IE T TRICRFFEEHIRIC S ZREEROEREL TR ICE
LET,

WHEMADY —EYVERASOMAZMBET Y (Y CHIGHRZERKE—OD
Y754V —THH . SEOHEMICHEZTILTERMHEROFKECZRDND S
FE T,

L SEDFEFE—DODEEE LT BIEHEI v MLY Y H—ERICHTERAIC
BEEERRALTVWEET,

*1: Knutsen Group®# =1 T#H5TS Shipping Invest AS& HAEAMK
2t DEFR 1,

EBMY—LY
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MET-MBII TURBOCHARGER new oroer

METS3MBIIHREIYIVEILT D o#ZE

W FEBREMET-MBIIY Y —XSHEOERTOZEICHE VT,
METS53MBILB#EH#2 8% BB =HiEMeSaiEaRAT (CMD) i
FELEL MM ENFEEMAT CEET SLRINE Y Y H— D) FHE
6G60MECO.5M(F(22020EKRICHIAT 2 EHE TTS

MBIl =X, BREMAN Energy Solutions SE(MAN ES) D—Z 8 K &,
Winterthur Gas& Diesel Ltd.(WinGD) M3t =HEEm (1B EHAREB T
ENFIHN  RERIAIARZRTCERNBETE2TIL— LY A A ER/RIZER
BT 2FETT,

FEIVYVE Y RUEE(ICEEHINDZDIESENIHTTIN BITEAD
MET-MB>!) —X[Ek, £ R TOILIRICEH TWEET,

MET-MB> ) —XiB#a 1
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MET Turbocharger peLivery

—TRE IV VR MET @faERiEMHRE

2014 FEDMMALIE MET@EHF Z MBI T2 (Dual fuel engine) NRE1926DEATEEEEH
ER.EEW2008ICEELET WS AEMAN Energy Solutions SE(MAN ES) DZTtBRB TV IV T
HB“ME-GI"EIFICEBEANMA. ZDEWinterthur Gas & Diesel Ltd.(WinGD) DERAERET.2017FIC
“X-DF"mIF ¥ Stz BEANMALE L=,
BAELLNGCEZHLOIZ. ZTRBE I VIV
BEHOMMEREINIERBHENOCERE 200
EWEREE 2HERTERESNDLNGCD
HABICMET BN EBEHINTWET,
FFRVICITRERB DOBICICHEWVWLNGC
CERLT MBIV UL EHIND
MMOBEEIBA TITKZENFRINET
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SO REEMDI=HIC
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ERLULERENAZVW.ENDNMNDFE LT,
EEDOMR IRERRBIIZEDN DRAL—XMFHEBIEZEIC
TEEE-LET,

MET B A FERINTVWIERIZIZ.SFTOEE
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AFTER SALES SERVICE BsoiLer

MRARA DT 75— —ERHE T2 REH 5259 FRE

20208 A3H. YttlIKhASHH=HEXSTIF+ 1) —
EERASELVHEBRAIZDT7 79— —EXRIC .
BI32NEHREICERLEZNRANZITVWE L
COBRUMBIEXCHFARALEDKRMEE =
AFTELZENOL. BEIFDERICHLENED
WO EPEFRNICLI2EREEBEIANDIE
HagEE RN E LT,
SEIEERIIELCRBARA IHEEH SN/ MM
(Cx L. R CHEEOa YT avIZin CIZAS
AZa—%EBRALRE LR I EGEERETEDLS
FEHLTWEET,

RENBEDTRER

AFTER SALES SERVICE BgoiLer

FRASBRURDFEA =2 —

LI LNGHMAEIRASTREZHELTVWSBAKFERZRAL T IR BZBERNEZRXETEINERELTH
(Cfe2keemAELE LT,

RASKDEBRE THRAKFDBERRNBVEHRKEER TNV —ROIE (AT M DREELET,
COENRASRREICNBHEBEIDENBEYR T TOBR(UDOAREELG W ENEFH >TEE LI,

RASDERATBKEENARIDERASHADER
FEBITRANERDFT,

N ZAMDNEYFERRICIS>TRELET DN
BB D SHZERIRA S ERAOBRICEEND
WEENMMEESNTHEYICHIEAT B0 /KD
LZ2FTHRIEIT TIITERREREIZIRETT,

L LD o BEA AR SEIFICHULSEA L,
ZEETVIL—TDERRASTRICZ<DOEREZE IS
EFFEAZ 21— F R TRRERE LR ESONE
POREDNTETHD SERRZDHRAZ21—%
KELTED T,
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SERVICE NETWORK MET TURBOCHARGER

MET 729 —Y—EZR#Lm
SOUTH AMERICA & OCEANIA

METBHEH K70 ICE LRI A—NILBREFEBEEDRY T —VBIEILINTEN HREFDH DD
BRI TREN DBV R Y —ERZRHBETEZHENBEINTVET,
COSTRH ETAVABLOA T THXOREBEEEEBNLET,

MAN ENERGY SOLUTIONS PANAMA INC., &

MAN PRIMESERV PANAMA

METALOCK DO BRASIL LTDA.
(SANTOS)
[

TURBODAL 5.A. ® @ TURBOGEN S.R.L.

MTQ ENGINE SYSTEMS PTY LTD
([ ]

@ NZ MARINE TURBOCHARGERS LTD.

MTQ ENGINE SYSTEMS PTY LTD

111 BEENLEIGH ROAD, ACACIA RIDGE,

B 0D 4110, AUSTRALIA

Tel 61-7-3723-4400

powermarine@mtges.com.au

Web http://www.mtges.com.au

NZ MARINE TURBOCHARGERS LTD.

136 VANGUARD STREET, NELSON 7010,
NEW ZEALAND

Address

Tel 64-3-5466188

service@turbocharger.co.nz

Web http://www.turbocharger.co.nz

— ] 10

*

MAN ENERGY SOLUTIONS PANAMA
INC., MAN PRIMESERV PANAMA

AV. LAS BRUJAS 3870, LOCAL 1, PANAMA
PACIFICO(HOWARD) PANAMA, REPUBLIC
OF PANAMA

507-3170588

Address

Tel

primeserv-panama@man-es.com

Web http://www.man-es.com

METALOCK DO BRASIL LTDA.
(SANTOS)

RUA VISCONDE DO RIO BRANCO 20/26,

B 11013.030, SANTOS, SP. BRAZIL

Tel 55 13 3226-4686

santos@metalock.com.br

o

Web http://www.metalock.com.br

TURBOGEN S.R.L.

LUGONES 1855-BUENOS AIRES

B RGENTINA

Tel 54-11-4521-5667/1914

turbogeninfo@turbogen.com

Web http://www.turbogen.com/english.html

TURBODAL S.A.

AV. BRASIL 2076
VALPARAISO
CHILE

56-32-2594521

Address

ar

Tel

ginobozo@turbodal.cl

https://www.turbodal.cl/
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DECK CRANE bATA LOGGING SYSTEM
—YAxX VI BEEDEREN

ZEBEBHETYFIL—VIF2016F 1T BICHBLIEET LSO T —YOF VA2 REBHLTENET,
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