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Low Carbon Design and Ship Development

Shanghai Merchant Ship Design & Research Institute
(SDARI)
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FiSpRAAIARZ1TEBT (SDARI) ,
S F1964F, RBEFPERRASE
BIBIRAE (CSSC) .

Shanghai Merchant Ship Design & Research
Institute (SDARI) , established in 1964,

subordinated to the China State Shipbuilding
Corporation Limited (CSSC).

PEELSHAFMRKISHERERX

SDARI is located in Zhangjiang Hi-tech Park in
Pudong, Shanghai.
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Low Carbon Design
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MEPC 80 updated CHFC
BRHEREREZE L -40%

GHGAXEEEFT CO2 Reduction 40%

Revised GHG strategy —

2008 2023 2030 2040 2050
BIEKFE BESAEE -20% BESHERE -70% SCILRESIARSHEN
baseline GHG total amount GHG total amount Net Zero emissions

B AT E=SHEER. EF/ak8e

TRERGLEEDIXEIS%, HOFEER10%
Uptake of zero GHG emission fuels etc.
to represent at least 5% of the energy
used (striving for 10%)

H2HA FRHR <H

Short term Medium term Long term

ARNMYIGHGHIRES, FRREENFIRRRNEIZ RN R ERIRIEF!
To address GHG new strategy, EEDI and Cll need to be significantly enhanced!

7 SDARI
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Resistance & Self-propulsion simulation

CS55C

S \/
o U/ Vs
. lY_.X % -0.50 -0.10 aiaﬁ. 0.70 11 15
- HREREFI{5EL Model ship resistance - XASDARI ZrcitBEHRATEE MR, —IMEE

B, SEIGR SR ERRIRST
Much efforts on integrated propulsion system
optimization considering interaction effect of hull,
propeller and appendage

8 SDARI

- SCRRAERRINEITE Real ship effective power



Development of Hydrodynamic Energy Saving Device

. BEEAR - TiESE « TIREERIE - iHAEAfE
Propeller Fan Duct Fan Cap SATR rudder

- MRIBESIEBRESR .« NIEER
Bubble lubrication system Contra-rotating propeller(CRP)
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Other Hydrodynamic Performance Evaluation
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Performance in wave Cavitation Analysis of mooring positioning
u 1 Solution T;;;\O\.;.; \(s\)\ /
4 B frx 000 200 “EGEMIIMELY 500 100

* POREERAEAS - RIS  XEAT DT

Maneuverability Simulation of ventilation AnaIyS|s of wind load
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Other Hydrodynamic Performance Evaluation

77
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- WSIREIREG DT Spillage of breathable mast

Smoke dispersion and temperature

- BERSERESTT
Air bubbles at bottom area



BULKER CS55C

e CREEN DOLPLY

16 SRR AL B 22 S (R R

New Hull Line & ESD

%1t Low Added Wave
mun HANDYMAK & Air Resistance

M/EDFOC 22.8 /tay GREEN DOLPHIN 57K

BREABTH 32.26 m
SERVICE SPEED 144 kn
M/EBFOC 24.8 Vday GREEN DOLPHIN 64K

104225.00m

BREADTH 32.26

SERUICE SPEln;Lﬁln E&MM!
M/EDFOC 27.91/ttay

ll]lﬂ!,llll m
m s
M/EDFOC 26.8 t/day GAEEN DOLPHIN 2K
“ e
SERVICE SPEED 14.0 kn |
W/EDFOC 26.8 Vday Fns,,!:“?mnn,",%‘“n

Ill 2553 l
M/EDFOC 32.5 1/day ‘GEEEN DOLPHIN 120K

— ZEEBHIEIE Safe & Efficient O @B
iy WD AEHEMFIFLS Larger Dwt & Car o %-e. HEBHK
B ESRR

ENINEFEEINMR Better Emission Pe iDoIphin BC
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DOIPhin 64,000DWTHIESERRB R (F—ikit, =MAFE) ceere
Dolphin 64K BC (New Generation, Conventional fuel)

7 i DOLPHIN 64

New Generation Ultramax

HEEINZE64000dwt, DWT is increased from 63500t to 64000t
iH#FEREZE20t/dayLA N, FOC less than 20t/d

i NNz K A4 2)66000dwt, Reaching 66000t by deeper draft
GRS EEERXINERTEA, Option: BLS system:3-5%; Rotors: 3-5%
BEFREIAEL, Alternative fuels (Methanol, Ammonia, LNG)




Dolphin 2100000% 5% 85000 ER EZ IR Al S e AR ccer
Dolphin 210K & 85K BC Methanol Fueled (EEDI -40%)

APPROVAL IN PRINCIPLE

1
T
==

88 fequested by: Date of Issuance:13 Dec, 2021
SDTR Marine PTE. Ltd.

Certificate Number: T2199638
Shanghal Merchant Ship Design & Research Institute

ABS has reviewed the documentation as specified in the ABS leller daled 30 Nov. 2021,7 Dec. 2021

3 . (1 o h - X e 8 Dec. 2021, 26 Nov. 2021 (Task Nos.. 72190306, 72190308, 12190284, T2190289) in accordance

wilh the ABS 2017 Guidance Noles on Review and Approval of Novel Concepls, and considers thal

8 5.000 D T B U LK CARR' E R -f ED BY METHANOL the conceplual engineering as proposed is feasible for the intended applcalion, and the laciilies as

presented are, in principle, in compliance with Ihe applicable requirements of thel ABS Marine Vessel

| Rules 2021; The International Code of Safety for Ships Using Gases or Other Low-Flashpoint Fuels:
MSC.1/Circ.1621.the Interim Guide for the Safety of Ships Using Methyl/Ethyl Alcohol as Fuel

Facility: Methanol as Marine Fuel on BC

Description: Approval in Principle for Methanol as Marine Fuel on 85000 DWT
Bulk Carrier

New Technology Maturity Level: Concept Verification Stage

To /

nd
requirements as sDeclﬂed in the Approval Road Map (Yask No. T2199638) must be
satisfied.

- REBERSRENPEETR

Methanol tank - a simple cube;

- FEERSMRIRAEIEEGN, JEREHITRIR

Material of methanol tank is carbon steel,

Bing-Hong Wang
Director of Engineering, ABS

By Frmedan Lo

Nan-Chun Li
WManaging Principal Engineer, ABS

Yt T conctoavdonces complance v e arrae of o i, Guces sionards o v coria o marc By f
o aclely or o o tmas, e ciects

Secamina vod Ths cerhcae s Sosered v et cordticns n s ABS Rules

ENG-ATT-00307 Revision © Page 1ar1

coating on internal surface of tank
- EAEE(EREEL, Methanol as prime fuel




R PEeREEAN IR LRYTA
Energy Saving System on Bulker CS55C

REVISION HISTORY
fsduaR
REV. DRAWN [CHECKED| DATE
e L3 LN Hi
A For reference only ™ 20210630

1 Revised ace. ANEMO! document
8 'RPT-OLF-1010-0003C - Rotor Sail Net Effeciive Power’ ™ TS| 20211108
28ased on SDAR! EEDI CALCULATION of PHASE Il - AMT update

c Revised based on atest amendments to Circ. 896 from MEPCT7- AMT update AMT anT | 20220311

APPROVAL IN Joyds

PRINCIPLE

STS/SFS/VZZ/PRI11100345595/0-507859
nitials: Y2

s Register Classification Society (China) Co., Ltd.

64000dwWiE ISR BAE KRS, 210000dwWtEESHRSCER B4 EK S ES:, EEDI
TIHEERIAE2-9%, FERTEI10%. o

. . . . PROPOSALDESIGN #iifiit 21%0;%%2’;5{:’;?”“
Ultramax fitted with 4 smaller 2x16m Newcastlemax fitted with 4 no. 5x35m Rotor —————

Same | ° |Swws| ° EFFICIENCY DESIGN e
Rotor Sails on a Rail Deployment in Sails. The EEDI has improved by 10%, and i N 1 ] e FriM iy

wr | P |ag | 22108 EEDI it .45 sm | 18 |omm| os
2018. The vessel sees savings of 2-9% has been approved by LR. N e |

s Grawng and the nformation contained is the exclusive property of SDARI and mUst not be copied or handed over to
ird parties without our written permission.

d e pe nd i n g O n th e route (tra m pi ng) o LI CX#) BATAHSNRASRRT ERITSRITRSOAR). FEXRBEAT, EHATHEGRERE=




SRR RIS
Develo?oment Trend of CV CS55C

ERHHESENL

Exhaust gas

recovery from RREAAEYUL
G/Es CVs upsizing

LEDERER
LED light

RBEAE (RUE)
Wind shield

REVFEGFHA
Optimized

cooling
system

Advanced
rudder &
propeller

SigiidiB

Air Bubbles {EPE;HEE
Hull Improved ZBURAL
Lubrication hull paint Optimized

hull form




BRI ERIRER
Sealion Container Vessel (2021-2022) C55C
Conventional fuel with alternative fuel ready

® Sino Japan 1100TEU ® |angh 1200TEU scrubber &
' OCC ready

® Yangon max. 1600TEU

® MPCC Open top 1300TEU
Bangkok max. 1800-1900TEU Methanol Dual Fuel
(Methanol ready)
® MSC 8100TEU LNG Dual Fuel
Chittagong max. 2400-3000TEU (NH3 ready)
(Methanol ready)
® PIL 8200TEU LNG Dual Fuel

(NH3 ready)

Post Panama 5500TEU

Post Panama 7000TEU - ® MSC 11400TEU LNG Dual Fuel
i (NH3 ready)

Post Panama 7100TEU

(Methanol/NH3 ready)

Open top 1800TEU (Methanol
ready)

Open top 3700TEU (Methanol
ready)
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Development Trends of Tanker

38Kk 50k 115k 308k

tnERRBY R EUFR,
1554 BR B E R
Innovation for
standard tanker and
customized design
based on owner’s
requirement.

LIZeE R Safety as cornerstone
LA 9Sm Innovation oriented SDARI

LA 9tnAE Green design as standard WHALE OT
LAESREgIBSK Smart design oriented




HIEHNERB LR

Green Development of Tanker

CS55C

MR 34.9% 50.1% 42.2% 39.7%

LRA1 34.8% 50.0% 42.0% *
AFRA 313% 46.9% 38.5% *
SUEZ 32.0% 47.7% 39.2% *

VLCC 30.0% 46.0% iﬁi@“ ~35%
2RTILNG/=/FREEN A L =it e
LNG/methanol/ammonia dual fuel
design for all series of tanker.
EREEIAFIMRIXRINA/CCS AIP
RINA/CCS AIP for methanol fuelled MR

SUNEEIMRSARINA AIP e
RINA AIP for ammonia fuelled MR




EFIBHE RS

Pure Car & Truck Carrier Series

—

2000 CEU PCTC
3000 CEU PCTC
3600 CEU PCTC(DF)
3800 CEU PCTC

4100 CEU PCTC
5400 CEU PCTC
6700 CEU PCTC

7000 CEU PCTC(DF)

© 00N oo A WD

7500-8600 CEU PCTC(DF)

-_—
o

8500 CEU PCTC

9200 CEU PCTC 0% HoEGH AUTOLINERS

—
—

-
N

10000 CEU PCTC




UECC LNG +E3;thiE5) 3600CEU
UECC LNG Battery Hybrid 3,600 CEU CS5C

2022 Shippax Award
1 RINA Significant Ships 2021

LY o4 L]
TR - —
P o

21 SDARI



Siem LNGY%#} 7500CEU
Siem (VW) LNG-Fueled 7,500 CEU CS55C

AW




NYK LNG +HithiRz)] 7000CEU
NYK LNG Battery Hybrid 7,000 CEU

CS55C

O

O

ErIS5JASMINE LEADER
ﬁE‘.?ZOZﬁZHEJZIJB‘E
15t vessel “JASMINE
LEADER” in the series
successfully delivered
on Feb. 2023



7000& (i % 5URRBY(7,000-7,800ceu) ccor
7.000ceu Class PCTC (7,000-7,800ceu)

® LNGIEAERHEFEAEFE readytR=,
LNG as major fuel + Fuel ammonia ready

® HBEEEDIphase3®3k, EEDI Phase 3 fulfilled
o Hjth&NNAXPHEERENRT

“Battery pack + Solar panel” hybrid solution
o F/IEHKIZTHES, Minimum ballast water design
O FHECHEREADYZITER

LNG / Methanol / Ammonia design: ready for NB




90005 (iK% 5IARBE(8,600-9,700ceu) ccer
9.000ceu Class PCTC (8,600-9,700ceu)

REECIEEISERE, Flexible alternative fuel strategy
BERAMEENA PN E RS

CAPEX & OPEX analysis assisting Owner’s decision-making
(RALR B R RINEEER, Optimized fuel efficiency & payload ratio
IEs. EEEW&%EB&J?E REEES

Enhanced H&H cargo and capability for EV loading

SR EINE I Readyt®Tl,, Conventional fuel with ammonia/methanol ready: ready for NB




B/ FEHHEMRHEEAR IR (L&

Status of Zero/Net-Zero Fuels
B BETF EER

Mature and Proven Solutions identified Major Challenges

Storageand Onboard  Safety and

Feedstock Production Bunkering Conversion Management

Regulation | |2022 2024 2026 2028 2030 2032 2034 2036

Fossil fuel

E-Hydrogen

Blue-
Hydrogen

E-Ammonia

Blue-Ammonia

E-Methanol
Bio-Methanol

E-Methane
Bio-Methane

Bio-Fuel
Source: MMM Center for Zero Carbon Shipping

SHTHIRE
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Technology of Carbon Capture £s5C
CO2BXRJLAMBEAATINBIESHERR, BaIlINKSHEEER, XA
$ - BEWS "EIESSHR .
4 CO2 can be removed from Engine exhaust, and also from atmosphere, which is
ﬁ . - known as “DAC" .

HELCO2BBRAS: HIFHIRIR/ B >
Tow steps of CO2 separation : Capture & desorb/regenerate

ERTRES, —SMRRESRKERER, COMIRIKT BRI
Capture: Origin of CO2 to be exposed to the absorber, to be absorbed as solid/liquid.

©® TR/ BELED, COHEFEMMMIRIERFIRR, FEA—SHRSAR, RN RBELH—EER

Desorb/regenerate: CO2 to be desorbed selectively by absorber, pure CO2 gas generated, the original absorber to
be regenerated for further using.

FREISE103{ZMRHEE, £IXCCSEHEKATIFI00RE, FEICCUSEE1707 1

The average carbon print: 1030 million tons in China, Permanently storage: 4 million tons/per year for




BEHSRA
LNG TO H2 £ssC

m Steam Methane Reforming

Comb Steam
boiler

LNG tank

Y LNG

Fuel Reforming
CH, + 2H,0 — CO, + 4H,

<) CO, separation

- -60"0* - Hydrogen =
Hydrogen
LNGEZFIS LNGRZEFIS
Steam Methane reforming for Hydrogen production Methane Fusion and fission for Hydrogen production

S SN ARA R} VR e B D9 R FEL T S i A
«  Mix-burning with other fuel oil
«  Provide hydrogen for Fuel cells

SDARI



RRHEFEIESHITRHEDOSS ccer
Digital Operation Support System (DOSS)

£+ i R n ARERE W=z
Platform + Apps )24) Onboard & Onshore Digital Twin

Synchronizing

3 Lo B BRSNS
: & 1 Data lightweight, Data encryption jmm—mmm———— ‘
* I [eee ]
| : 2 =N
! Y o e - _
= Mo \ e
oo _- S g N 1 o @— v !
\‘___________l
SRR ANAN E oo,
o=l
Data visualization
SR DOSS fAE DOSSEHR Fleet management
/. ~F oy
DOSS Onboard DOSS Onshore ~ * 05

Decision support

Data service




DOSSEFARIRLR
DOSS Apps C55C

fiZ: Onboard + F%: Onshore
DOSS-I DOSS-E DOSS- V DOSS- Fleet DOSS“I\‘/Ioblle Dﬁiiﬁfzﬁﬂlﬁﬁ
EReSEpTES HHGEUEE 2 ShellnE RPAE o i
Int:';rated Energy Efficiency Video Fleet MOb'le SERe
Platform Management Management Management Management
DOSS M DOSS-N DOSS-C e BREBRAL AN
Machinery Health Navigation Cargo Management optimization
Management Assisted Decision Management

30
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Zero-carbon fuel and technology adaptability

CS55C

LNG Powered

Ammonia
Large and
medium-sized
Ships

Hydrogen
Large and
medium-sized
Ships

Battery

) Short-range small
As conventional fuel
vessel

! ==7Zero Emission Feeder -

Fuel Cell

Large and Large and
Short-range small . . . .
medium-sized  medium-sized

Ships Ships

vessel

Battery(Super-capamtor)
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Last but not the least C55C

- ERRAERLE, ESEEFERN, BRRFETIRN
HEE, BAXNMIRERTENA, (FAMERITE,
SDARI BEZFMiz & BRI EF—MESEMAA
SNEICER

« Challenges are always there on the way of
decarbonization. Decarbonization needs
collaboration in the industry, as the journey
belongs to everyone. As a ship designer, SDARI

would be a trustworthy technical partner for

everyone in the journey to Zero Carbon Shipping.
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Thanks for your attention

LR
R i g Wi . .
i Wil 4 # il

T
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rnd@sdari.com.cn

CUSTOMIZED DESIGN, INNOVATIVE TECHNOLO
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