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Sources of fuel consumption
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How main engine becomes genset at port

In standard designs, main engine drives the
propeller at sea, and is stopped at port

RINA
proposal
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v Introduce the shaft generator

v Propeller Shaft Coupling (PSC) provides an
on/off connection between main engine and
propeller

PSC



Shaft coupling

§

PSC Propeller Shaft Clutch

It operates by means of hydraulic pressure

Maker: RENK
Extensive Reference list (>150 ships)

Disengaged



Study of Torsional vibrations
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LR2 tanker developed by SDARI

[_ MAIN PARTICULARS

Length overall ~249.90m
Length between perp. 244.20m
Breadth moulded 44,00 m
Depth moulded 21.50 m
Draught

Design draught 13.50m

Scantling draught 15.00 m
Deadweight

@Design draught 99,000t

@Scantling draught 114,400t
Endurance 23,000 nm
Complement 28 P+6 SUEZ

[ TANK CAPACITIES J

Cargo tanks (incl. slop& residual) 134,500 m*
Slop tanks 3,000 m*
Residual tank 200m’
LS. HF.O. 2,200m*
Marine gas oil 700 m*
Fresh water 540 m*
Water ballast 40,000 m*

Email: busines

Chong Zhi Rd., Shanghai, China  Tel:

l CARGO CAPACITY AND EQUIPMENT‘J

Max. Loading Rate 10,800 m*/h
Max. Discharging Rate 9,000 m*h
Cargo Pumps
Type Electric motor driven, centrifugal
Capacity 3 x 3,000 m*/h
Cargo tanks cleaning: COW & sea water
Heating for cargo/slop tanks heating coils

Inert gas system 11,250 Nm*/h

Ballast pumps

Type Electric motor driven, centrifugal
Capacity 2 x 1,500 m'h
BWTS total capacity: 3,000 m%h

l MACHINERY MAIN COMPONENTS J

Main engine Everllence 5GBOME-C10.5 -HPSCR
Diesel generators 3% -1,600 kW
Shaft generators/PTI 2 ¥ ~2,500 kW /-1000 kW
Emergency generator 1% -250 kW
Containerized battery({option): ~-1,960kWh
Propeller 1xFPP
Shaft clutch installed between the propeller&PTO
Aux boiler : 1 set, 30th
Exhaust gas economizer: 1 set, 350kg/h

ari.com.cn
27 64044111

l KEY FEATURES J

Electrical motor driven cargo pumps(low OPEX).
Low CAPEX with rich function.

Excellent performance in extreme sea conditions.
Crude oil and product oil can be loaded in Pure
epoxy coated 12 cargo tanks and 2 slop tanks
Smart ship system installed

Flexible design (Containerized battery, ICE notation
of different level, Scrubber system, LNG/Methanol
DF ready design, wind propulsion system)

LENERGY EFFICENCY PARTICULARS_)

Service speed at design draught 13.5kn
(CSR output with 600kW PTOm load and 15% sea margin)
Max. speed at design draught ~14.3 kn

Energy saving devices: Duct & cap fin

ME fuel oil consumption at CSR output
Tier ll& Tier 11l 2978 ud
SPC NOx tier Il 2987 ud
The above FOC includes 600kW PTOm load(-2 3t/day).

(Based on LCV 42,700 klkg, IS0 conditions, excl. engine
tolerance)

Altained EEDI Phase 3 compliant

l CLASSIFICATION J

RINA C = Oil tanker-double hull, CSR, unrestricted,
SPM, COAT-WBT, INWATERSURVEY,
ESP
# AUT-UMS, MON-SHAFT, BWM-T, TAS,
VCS, IHM,INERTGAS-A, EGCS- NOx,
Smart Powered Ship, Cyber Resilience

Flag: convenient flag
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LR2 tanker developed by New Times

' IT.:--.II II ::E‘ ] ] i ; ]
MAIN PARTICULARS TANK CAPACITY MAIN ENGINE 1 Set
L.O.A abt. 249.90 m Cargo capacity (incl. slop tanks) abt. 130,900 m® Type 6G50ME-C10.7-HPSCR
L.B.P 245.40 m Water ballast abt. 38,000 m3 SMCR (kW/RPM) 8,150 /79
Breadth (mld) 44.00 m FO abt. 2,050 m? L
Depth (mld) 21.50 m  Marine gas fuel abt. 700m? ~ BROPELLER Fix pitch propeller
Designed draft 13.60 m Fresh water abt. 400 m? EUEL CONSUMPTION OF MAIN ENGINE
Scantling draft 15.20 m F.O.CatNCR bt. 28.8 mt/d+5%
DWT on Td abt. 97,500 MT ggngPEmUIPMENT 3 sets {L_C.Va= 42,700 KJ/kg) 2 ’
DWT on Ts abt. 114,000 MT T g P SErsate (el el ol v (Tier Il mode, 1SO standard reference conditions)
Cruising range(FO/MGO) abt.22,000 n.mile ype A
Speed at Td 13.5 knots Capat;l_ty 3,000 m¥h x 125 mlc POWER SUPPLY
(adopted energy saving devices at NCR with 15%  StriPping pump . 1 set  Diesel generators 2 x 2,550 kWe
sea margin) Type Electric motor driven  p1o/pT) abt. 3200kW/1200kWe
COMPLEMENT c £ 2846 S Capacity 200 m*h x 130 mic Emergency generator 1x 250 kWe
rew o uez crew
S WATER BALLAST SYSTEM AMP
CLASS RINA Ballast Pump 2 sets STEAM GENERATING PLANT
RINA C =0il tanker, CSR, ESP, INWATERSURVEY, Capacity 1,800 m¥hr x 35 mic Boiler 1/ set
LOADINT-HUG-ST3, COAT-WBT, CPS-COT, Bwm.T,  Ballast Water Treatment System 1set  Capacity 35,000 kg/hr
Capacity about 3,600 m3hr Composite Boiler 1 set
VCS, GREEN-STAR 3, SPM, INERTGAS-A, AUT- . .
NAVIGATION EQUIPMENT Fire Section 1,600 kg/hr
UMS, HVSC-NB, SYS-NEQ-1, MON-SHAFT, TAs, ~ NAVIGATIC {sotof xband  Exhaust gas section 630 kg/hr
BATTERY POWERED SHIPS, CYBER RESILINCE, P 1ot of Sband  (NCR of M/E under ISO reference condition)
SMART POWERED SHIP DGPS navigator 2 Sets Battery System
AlS 1 Set
EEDI: Phase I Containerized power battery 2 sets
ENERGY SAVING DEVICE: Capacity 3.900kWh
PSV Duct + HVAF combined with a rudder bulb Type LEP Litr,lium-ion
= Fax: +86-523-84215129 Tel: +86-523-80686819

114,000 DWT CRUDE/PRODUCT OIL TANKER
Hybrid Propulsion- PTO and Battery/Cargo pump-Electric motor

Email: business@ncship.com.cn
MNew Times Shipbuilding Co., Ltd.

OUTLINE SPECIFICATION

FOR

114,000DWT CRUDE / PRODUCT OIL TANKER
(Hybrid Propulsion with PTO and Batteries/Centrifugal

cargo pump-Electric motor)
Ref.No : JDP-2601-05

BUILDER: NEW TIMES SHIPBUILDING CO., LTD

30 July, 2026

Add.: Dan Hua Port, Ji

ng Jiang City, Jiangsu Province, P. R. China 214518




MR tanker developed by SDARI

l MAIN PARTICULARS )

Length overall max. 182.99 m
Length between perp. 178.80 m
Breadth moulded 32.20 m
Depth moulded 19.10m
Draught

Design draught 11.00 m

Scantling draught max. 13.30 m
Deadweight

@ Design draught -38,000t

@ Scantling draught 49,990 t
Endurance 21,000 nm
Complement 25P
TANK CAPACITIES J
Cargo tanks (incl. slop&residual) 55,000 m®
Slop tanks -1,400 m?
Residual tank 100 m?
LS.H.FO. 1,390 m*
Marine gas oil 470 m?
Fresh water 250 m’
Rinse Fresh water 300 m’
\Water ballast 21,000 m*

Web: www.sdari.com.cn

I CARGO CAPACITY AND EQUIPMENT )

Cargo Pumps
Type: submerged, hyd. type or /deepwell /Ele.type
Capacity 12 x ~600 m3/h; 2 x 300 m3/h
Max. Discharging Rate -3,600 m*h
Max. Loading Rate 4,200 m*th
Material of cargo piping AlSI316L
Cargo tank heating deck heater for cargo tanks
Heating coins for slop tanks
Ballast pumps
Type Hyd. or Ele. motor driven centrifugal
Capacity 2x 750 m'fh
Inert gas generating plant -4,500 m*/h

Email: business

MACHINERY MAIN COMPONENTS )
Everllence 5G50ME-C10.7-HPSCR

Main engine

Diesel generators 3 % -900 kW
Shaft generators 1% ~2,700 kW
Emergency generator 1% ~150 kW
Containerized battery(option): ~1,960kWh
Propeller 1xFPP
Shaft clutch installed between the propeller&PTO
Aux bailer : 1 set, 18t/h
Exhaust gas economizer: 1 set, 330kg/h

sdari.com.cn

Add: 2633 Zu Chong Zhi Rd., Shanghai, China  Tel: +86 21 64044111

LKEY FEATURES JJ

Hybrid driven.

Low CAPEX with rich function.

Chemicals(suitable for IBC ship type 2&3) and
product oil can be lpaded in Phenolic epoxy coated
12 cargo tanks and 2 slop tanks

Smart ship system installed

Flexible design (Containerized battery, Scrubber
system, N2 generator, LNG/Methanol DF ready
design, ICE notation, wind propulsion system)

[ ENERGY EFFICENCY PARTICULARS )

Service speed at design draught 13.0kn
(CSR output with 500kW PTOm load and 15% sea margin)

Energy saving devices: Duct & cap fin

ME fuel oil consumption at CSR output
Tier Il 15.7 t/d

Tier (I 15.8t/d
(Based on LCV 42,700 kl/kg, 1SO conditions, excl. engine
tolerance)

The above FOC to be confirmed by the Makers.

Attained EEDI Phase 3 compliant

[ CLASSIFICATION J

RINA C = Oil tanker-double hull, CSR, IMO2,Chemical
tanker-double hull, unrestricted, SPM,
COAT-WBT, INWATERSURVEY, ESP

& AUT-UMS, MON-SHAFT, BWM-T, TAS,
VCS, IHM, INERTGAS-A, EGCS- NOx,
Smart Powered Ship, Cyber Resilience

Flag: convenient flag except Liberia/Singapore
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2k DWT developed with Chengxi

R I } H CERTIFICATE OF APPROVAL IN PRINCIPLE

Mo. 202600253

This is ta declars that the Approval in Principle of the folowing project:
&2K DWT Bulk Carrier featuring Hybrid Propulsion with Batteries

Mame of the Chant Chengsi Shipyard Co., Ltd
MNo.1 Hengshan road, jiangyin, Jiangsu, China

Description Tne Approval in Principle refers o B2k dwt bulk carmier festuring hybrid
E— propulsion with batteries.

has been camied out in compliance with the process described in the “RINA Guide for Approval in
Principha of Movel Technologies”, on the basis of the technical criteris of the:

- RINA, Rules for the Classfication of Ships (2026 Jan. 1st), incuding hybrid propulsion ship and battery
powerad ships.

- SOLAS Convention, as amanded.

« MARPOL Convention, as amended.

with the specification below reported.

The fobowing submitted documentation, provided by the Clent, aliowed the Approval in Principle cenificate
ssuance.
A © I - CXATEZT1-010-015M_A_OUTLINE SPECIFICATION (CX Kamsariiax) 2026.05.22
DEC 3 .
- CHATEZT1-100-04_A_GENERAL ARRANGEMENT (CX Kamsariax) 2026.05 22

24420 ABL,
The innovative bulk carrier design featuring hybrid propulsion includes twa stroke propulsion engine driving

a—l— 11— E_UL-—A._-JIU—E_LEJJL i | shaft generator with PTOSPTI functions with battery during sea gaing voyage, and shaft generatar running

&1 por togeiher with battery to cover 2l elec. load at port (with propeler dsconnected), which wil enhance
the safety feature of the ship and carbon emission reduction, especally & porl. Avalable information and
BITENGEMENtS in submited documents relsed 1o these innovatons heve been reviewsd and evalusted.
They ere deemed to be Approved in Prncigle, in accordance with RINA Approval in Principle Processes,
end relevant IMO regulations and RINA rules as mentioned above.

Al requirements detalled in invalved IMO regulations and RINA ruies have to be fulfiled at the final deted
design stage, with the possible additions of further measures introduced by invalved Flag administration.

Tssued in Shanghal on

280 May 2026

Mr. Bunen Xu

RINA Services S.p A,

! Sucity (China) Co, L.
Bt Fliser, Midrebusk Pl N, 1160, Yim An Bosed Wes, BH052 Slighad, Ching
Tel: +86 21 6242604, 62452305

Fas +B& 21 624R2605




Project Mermaid :
application on LNG carriers

« LNG carriers use an expensive fuel, and any saving is
very important (fuel cost)

« Many of them trade in EU, and are subject to FuelEU and
ETS taxation (emission cost)

« Cargo discharge is made with 4 stroke aux engines which
have much lower efficiency and much higher methane slip
than the main engine

« Cargo discharge typically involves a big % of one main
engine power




Project Mermaid : application on tankers

h

MR tanker

= This type of ship traditionally uses deep well pumps
= They can be of either electric or hydraulic drive

The PSC & Battery usage promote the selection of electric pumps

Benefits

= About 15% less fuel consumption

= No hydraulic oil lines, no leakage, no oil condtionig / contamination
issues, less maintenance

= Electric motor on deck, easy to access

<S> CcsMarne S wWrez
ooty N~




Applications of batteries ;

Containers 1. Conventional
11,280 kW pepeern ()
105 rom [} ccseseo |
v’ Achieve net zero emission requirement at EU ports, without the need of green €=[—0—0—0—0—0— 4x 1,140 kWe
fuels (the supply chain of which is still not mature) 2.+ PTO - 1 genset:
v" The use of batteries will ensure faster load response and reduce methane slip 11,280 kW
by stabilizing electric loads during crane operations ; [ 15055 "’"‘ F |
3 x 1,140 kWe
Relative energy consumption 3. + PTO + 500 kWh battery — 2 gensets:
100 11,280 kW
20 - 105 rpm
80
70 #=[ 2 x 1,140 kWe
60
) 23 4. + PTO + 12,000 kWh battery — 3 gensets:
30 11,280 kW
20 ommnen ()
0 , B o mE
v
Conventional + PTO + PTO & 500 kWh + PTO & 12000 kWh L 1x1,140 kWe
battery battery

Source : Everllence



Applications of batteries

h

Geared Bulk carriers

= Cargo operations with all cranes typically require 3
gensets

= |tis very rare that the power of all 3 gensets are
required

= This results in engines running continuously at low
loads

=  Accumulation of running hours for maintenance

Higher fuel consumption

Increased wear dur to poor combustion e
Deterioration of engine oil BESTWAY
High methane slip

| | CESCrmunseanas
Batteries can serve to either

» Provide the whole power alone

= Together with less units of running gensets providing
spinning reserve , dynamic load and peak shaving




Conclusion in a nutshell

Removes
equipment &
Reduces
Installed power

Enhances
SAFETY

h

Or ... at same ship price, better performance



Thank you for
your attention
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