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Dr. Lee, Don-Chool

Mokpo National Maritime University
Mokpo City, Korea (Suid)

©

Mestemaker, Benny

MTI Holland
Kinderdijk, Niederlande

1

o

Mouillard, Laurent

MAN Diesel & Turbo France SAS
Saint Nazaire Cedex, Frankreich

Muiller-Baum, Peter

CIMAC Central Secretariat
Frankfurt am Main

CIMAC (
3
4.
K.Heim
WG CIMAC
/
1
No. [Name Company/Agency/Association
City
1| Baiwir, Olivier Aderco Marine sprl.
Waterloo, Belgien
2 |Boom, Rick Woodward Nederland
Hoofddorp, Niederlande
3 | Callahan, Timothy J. Southwest Research Institute (SwRI)

San Antonio, TX, Vereinigte Staaten

4 | Gunther, Dorothee CIMAC Central Secretariat

Frankfurt am Main
5| Heim, Klaus M. OMT S.PA.

Cascine Vica - Rivoli (Torino), Italien
6 | Prof. Jin, Donghan Shanghai University

Shanghai, Volksrepublik China

No.7

12 | Dr. Ostreicher, Wolfgang Winterthur Gas & Diesel
Winterthur, Schweiz

13 | Okabe, Masahiko Mitsubishi Heavy Industries
Kobe, Japan

14 | Ollus, M.Sc., Robert WARTSILA
Vaasa, Finnland

15 | Pelzer, Martina CIMAC Central Secretariat
Frankfurt am Main

16 | Preem, Mikkel Maersk
Kgbenhavn K, Ddnemark

17 | Salmi-Lindgren, Merja FFTI
Helsinki, Finnland

18 | Slama, Jens VDMA Motoren und Systeme
Frankfurt am Main

19 | Smythe, John H. Infineum International Ltd.
Abingdon, Oxfordshire, GroBbritannien

20 | Spitzer, Johanna FMMGI
Wien, Osterreich

21 | Takahata, Yasuyuki Yanmar Co,, Ltd.
Ar ki, Japan

22 | Dr. Teetz, Christoph N.N.
Friedrichshafen

23 | Thekke Purayil, Anirudh CIMAC Central Secretariat
Frankfurt am Main

24 | Yamada, Tomoo JICEF - Japan IC Engine Federation
Tokyo, Japan

25 | Zhang, Didi-Dandan CSICE
Shanghai, China (Volksrepublik)
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CIMAC RECOMMENDATION CCs
CIMAC MTZ Industrial SMM NMA
CCs
CIMAC POSTER AWARD CCs
Green Shipping Int. Summit Rotterdam 2017
NMA (CCs)
2017 CIMAC (CCs)
5.1.5 CIMAC

2016-2017 CIMAC

5.2 CIMAC
NMA 2
CONGRESS
(3.6 3.7)
5.3.1 CIMAC
14 NMA
NMA
21 Corporate Member( )
Transocean Maritime Agency
WG7 8
5.3.2
Cummins GE
Westport John
Deere

5.3.3 NMA

65

534 NMA

10
Shaozing
CIMAC CASCADES
2017 2018 2019

2017 CIMAC CASCADES CIMAC

2017

2018 2019 2020

5.4.1 CIMAC

. Klaus Heim
: Christoph Teetz

: Paolo Tonon

: Christian Poensgen
: Donghan Jin
: Marko Dekena
: llari Kallio
. Axel Kettmann
NMA : Yasuyuki Takahata
Tim Callahan
Peter M ller-Baum
: Rick Boom

Maersk Maritime
Maersk

Mr.Tonon
Technology ABB

CIMAC CIMAC

Users

Communicatins

IRCLE/CASCADES
WG CIMAC
Technical Congress papers

Global Integration

Congress President

5.4.2 CIMAC

CIMAC
US-NMA CANADA-CM
(Teekay Shipping)

2015
2017 10 Mumbai INMEX CIRCLE
2017Marintec China Circle India
CO,
CIMAC LinkedIn Twitter 3
CIMAC
5.5
5.5.1

P. M ller-Baum WG



WG20( )
WG19( )

WG
CCS

5.6 CIMAC EVENTS
5.6.1 2017
May 4,5,2017 CASCADES,Finland
June 1,2017 CIMAC Circle at Nor shipping
Green Shipping
June 20-22 ,2017 CIMAC Circle at Power
Gen.,Cologne,
Hybridisation of Power Generation/Synthetic
fuels

Autumn ,2017 CASCADES,USA (

)
Oct. 3-5,2017 CIMAC Circle

at SMM-INMEX,Mumbai
Dec. 7 ,2017 CIMAC Circle at Marintec,Shanghai
ISME TOKYO,2017

5.6.2 Review of CIMAC Circle, Power Gen,SMM
2016 Circle PowerGen
5
CAT Kraftanlagen,Wartsila, GE,MDT Why
reciprocating gas engines for European Power
Industries SMM
4 ABB,MDT ,Wartsila,GE
Enviromental compliance strategies under the light
of changes in the oil

5.6.3 CIMAC CASCADES 2017-2018
2017 Finland
NMA
2017 5 4-5
Sessionl,2,3
Finland

2017
2018
2019
2020

5.7 CIMAC CONGRESS
2016 CONGRESS

5.7.1 Congress 2016 Review
815 1000

34 47 220 53
90 1

1 Wartsila, MDT

Organization

GzF

Social Program

ABB
Technical Program

Keynote,Panel
Collin Trust Keynote

EPS

Exhibition

MTU
Tours

128
Services

5.7.2
1,843,150 1,686,073

1,720,762
122,388

1,536,932
149,141

5.7.3
2019 6 10-14 @
USA-NMA Mr. Derek Walford (Teekay;
Canada CM)



2017

CIMAC President
Congress President

CIMAC

Mr. K. Heim
Mr.Tim Callahan(SWRI)

VP Technical program Mr.Dekena(AVL)

Mr.Kallio(Wartsila)
Mr. Donghan Jin

Mr. Derek Walford

(Teekay) Mr. Tim Callahan(SWRI)

Jun 2017
Sep 2017

Mar 2018
Jun 2018
Sep 2018
Dec 2018
Feb 2019
Mar 2019
Jun 2019

Vancouver visit

Finalizing venue, local event,
organizers

EPS System Testing

Call for Papers

Accepted abstracts
Preliminary Program
Deadline for Papers

End of Papers Review

Final Program

5.8 CIMAC (2016 &2017 )
2016 2017
59.1
2017 5 11/212
OoMT

2017 11 28 /29
VDMA

2016 12 19
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. CIMAC WG2 Classification , Sub-Group Propeller

Damping

(2016 7 )
CIMAC WG2
1.
WG CIMAC self WG
IACS o GI(_ ) SG2 Secretary
CIMAC 2015 3 WG2 Chairman SG
Sub-Group(SG) WG2 SG
2 4 )
SG 3
IACS 2.
2016 7 13 ( )10:00 15:00
( )
IACS 2016 7 14 ( )09:00 16:00
( )
IACS
DNV-GL (Hamburg, Germany)
7 13 20 7 14 18
20
No. 7/13 7/14
1 Mr. Toby Ramsay / Chairman Stone Marine Propulsion
2 Mr. Atsushi Yamada / Secretary Mitsui Engineering & Shipbuilding
3 Mr. Steeve Sexstone ABS
4 Mr. Kian Banisoleiman LR
5 Mr. Geir Dahler DNV-GL
6 Mr. Stanislav Avanesov DNV-GL
7 Mr. Dimitris Sideris DNV-GL
8 Mr. Peter Orthmann MAN Diesel & Turbo
9 Mr. Jens Hijgaard MAN Diesel & Turbo
10 Mr. Henrik Huse Nirgaard MAN Diesel & Turbo
11 Mr. Robert Gl ser Winterthur Gas & Diesel Ltd.
12 Mr. Heinz Keller Winterthur Gas & Diesel Ltd.
13 Mr. Michael Steidl Hasse & Wrede
14 Mr. Stephan Bohmeyer Hasse & Wrede
15 Mr. Michael Dylla Vulkan
16 Mr. Han Nijhuis Centa
17 Mr. Hans Peters Caterpillar
18 Mr. Mohamed Zeid Caterpillar
19 Mr. Klaus Prenninger Geislinger
20 Mr. Thomas L cke Hamburgische Schiffbau-Versuchs anstalt
21 Mr. Stefan Kr ger Technical University of Hambur g
Apologies
1 Mr. Sebastian Persson MAN Diesel & Turbo
2 Mr. Markus Mali Hasse & Wrede




DNV-GL Hamburg

4,
1) SG
MAN
Diesel & Turbo(MDT) Mr. Peter Orthmann
Winterthur
Gas & Diesel(Win-GD)
2) meeting
Mr.
Stefan Kr ger
Archer
1955  Schwanecke Grim 1963-1973
50
Archer ( )

Schwanecke Grim
2

Simplified Schwanecke (1963 )
1973 Grim

CPP

Mr. Stefan Kr ger

Schwanecke/Grim

Mr. Kr ger Schwanecke/Grim

Mr. Kr ger

Hydrodynamic pitch angle
5%

Mr. Kr ger Schwanecke/Grim

Mr. Kr ger

meeting

MDT Stone Marine

Mr. Kr ger Mr. Kr ger



MDT DFDS seaways

Win-GD

IACS
1) Win-GD  Mr. Keller

FPP
too conservative

100% 100%
100%
CPP
M/V UMIAK | CPP 2
2
FPP

Mr. Heinz Keller

2) SG

4 CPP

1A Super PC6

2

UMIAK | PC4
2 5cyl. 6eyl. ice
load Case 2

CPP FPP
3)
meeting

Win-GD
DNV-GL Stone Marine 2
FPP
MDT

1) MDT  Mr. Hijgaard

EEDI Energy Efficiency Design Index

2 FPP

MDT DLF Dynamic Limiter

Function
DLF
MDT BSR
PM Barred Speed Range Power Margin
BSR PM
Bollard Pull
propeller curve MDT BSR PM
10% recommend
2) MDT DNV-GL Win-GD
3) SG

Stone Marine  MDT
Bollard Pull propeller
curve



4)

BSRPM IACS meeting
MDT Win-GD
DNV-GL BSR PM 10%
approved documentation CIMAC WG2
Chairman Secretary
WG2 IACS Machinery Panel
IACS
5.
DNV-GL 2016 11 2017

1

6.

20 SG

Mr. Hijgaard




CIMAC WG4 Crankshaft Rules
2016 9

CIMAC WG4 Crankshaft Rules

WG4 MBS(Multi body simulation

2016 9 7 8

Ricardo
25 WG10 USER
T. Frondelius (W rtsil ) Recommendation

A. Winkler (Dassault Systems)

Wilfried Schiffer, (Winterthur Gas&Diesel),
Peter B hm, Bruno Plaisance, Alexander Rie ,
Fraddric Klockars (MAN D&T),

Carsten Thorenz (FEV GmbH),

Juho K nn, (W rtsil ), (1) Modeling and Dynamic Analysis
Joerg Leyser (Caterpillar), Multi-Body Dynamics
Nikola Naranc (AVL), 50

David Bell (Ricardo),

Jochen Schmidt, Richard Ulmer (Alfing),

Reidar Tyssen (Bergen Engines),

Emilio de Diego (Gerdau),

Axel Albrecht (DNV-GL), (2)
J rgen Niedernolte (MTU),

Jack Dowell (GE Transportation),

Rafal Kolasa, Kinga Galka (CELSA),

llya Piraner, Andrew Wormald (Cummins),

oo ( )

*r

3)
IACS UR
M53 K-factor
Appendix Clean
Steel
DNV-GL

K-factor

Ricardo 2017 3 14 15 Vaasa, Finland
2007 9 27 28 Frankfurt, Germany




K -ii . CIMACWG 7 Fuels
(2016 9 )

!

2016 9 29 30

Netherlands Standardization Institute
75 CIMACWG Fuels

NEN

2. 75 CIMACWG7 Fuels"

1) 2016 9 29 30 15
2)

3) NEN

4) 34 27 7
5)

Charlotte Rijgaard

Bureau Veritas, Denmark
MHI Europe, UK

Shell, Netherlands
Exxon Mobil, UK

Akihito Aota
Aldo Caiazzo
Alister Jackson

Alonzo Jimenez CEPSA, Spain
Andrea Pastorino  Infineum, UK
Atsushi Takeda INYK,

Barbara Heyberger TOTAL, France
Christian Bruns GEA, Germany
Christoph Rohbogner MAN Diesel & Turbo,

Germany
Daniel Peitz Win G&D, Switzerland
Donald Gregory | Mar EST, UK

Dorthe Jacobsen
Jeroen de Vos
John Stirling

MAN Diesel & Turbo, Denmark
VPS, Netherlands

World Fuel Service, Norway
Kai Juoperi W rtsil , Finland

Maarten Boons Chevron Oronite, Netherlands
Maurice O’'Donoghue Intertek, UK

Martin Barnes BP, UK

Mats Englund Alfa Laval, Sweden

Michael Banning  Innospec Fuel Specialties, UK
Monique Vermeire Chevron, Belgium

Philippe Renaud = CMA-CGM, France

Raghuvir C. Bhavnani VISWA LAB, Singapore
Stefan Smitz Boll & Kirch, Germany

Tarmo M kel Parker Hannfin, Finland
Timothy Wilson Lloyd’'s Register Marine, UK

Anirudh Thekke Parayil VDMA(CIMAC), Germany
Doe Jin-woo Korea Petro, Korea

CIMAC WG 7 Fuels

Douglas A. Martin  Defense Logistics Agency,

USA
Hua Zuyu Sinopec, China
Jason Breslaw BP, UK
Ni Bei Sinopec, China
Shashank Khadllkar India
6)
Sub-Group(SG)
3.
3.1
MHI Europe Win G&D INYK
Parker Hannfin VPS
Mr. Kjeld Aabo (MAN Diesel
& Turbo MDT) Ms. Charlotte
Rijgaard
3.2
3.3
3.3.1 SG-10 Update on niche fuels
1) 74 WG
Methanex

WG
MDE
SG-10 Update on niche fuels

3.4 Sub-Group SG

1) SG WG 7 Fuels
4  SG-5LNG SG-6
SG-8
SG-9 ISO 8217 2016 4
SG-1-1 CFR SG-1-2 SG-7
SG-10 3
341 SG1-1 CFR
1) 2005 CEN

CFR Certified Flow Rate
CWA 15375:2005 en



2)

CEN ISO
CFR
2015 10
35
3.5.1 LNG
1) ISO LNG WG LNG as
marine fuel Mr. Stuart Carpenter Shell
TC28/SC4/WG17 9/26 27
Ms. Dorthe Jacobsen MDT
LNG ISO
2 4 LNG
BDN
2) LNG
CIMAC WG 7 Fuels WG 8 Marine Lubricants
WG 17 Gas Engine ISO IMO  SGMF the
Society for Gas as a Marine Fuel
-1 WG Mr. Alister
Jackson SGMF WG

-1 LNG

3) Ms. Dorthe Jacobsen MDT

LNG

4) LNG

LNG
LNG
3
1.
3 a. b

3.6  Sub-Group SG
3.6.1 SG1-1CFR

1) CWA 15375
CWA 15375
24
ISO
2) CFR
3.6.2 SG1-2
1) MDT
Cleaning of heavy fuel oil (HFO) and fuels <
0.1% S How to remove cat. Fines Al+Si
FO 10 m
2) SG-1 Improving Fuel Cleaning
Recommendation
SG
|§ — AT
Tank design + piping
Monitoril I
Regardless of fuel
composition (ppm cat fines)
Use the treatment system all the time - also in harbour and ine load
Controlling of maintenance is done - plant maintenance plan |Fuel system cle: audit
Taking samples efc.
Full cleaning system should be in focus Not just the centrifuge
Certified fuel cleaning sﬁem’ Holistic approach Classification Societies [Check list !
e — Fuel management program |insurance companies
(What is the
detection/measurement
Measurement of cat fines limit?
— =
Cost of damages vs cost of|
|Awareness of cat fines da installation
Fuel nt practices must be ed
Certified flow rate in
in of fuel cleal systems centrif + rest of system
Informing the yards: Suttable n of fuel system
| Opx : Correct i Flow, temp.,
Understanding the fuel
composition: cat fines ppm,
size, fuel: density, viscosity,
etc. Process condition data
Treatment design |sheet
Operational procedures
Monitoring and validation of system treatment formance
Monitor and act: Plan, Do, Check, Act
3.6.3 SG-5LNG
1) LNG LNG ISO
LNG WG LNG as marine fuel
TC28/SC4/WG17
2) SG Standards and Guidelines

for Natural Gas Fuelled Ship Projects SIGTTO
The Society of International Gas Carrier and

Terminal Operators

LNG

SGMF



3.6.4 SG-8
1) Mr. Koen Steerenberg Shell

3.6.5 SG-91S0 8217 2016

1) Partl 3
SG
3 4
3.7
3.7.1 CIMAC WG
1) CIMAC congress CIMAC
WG 6 7
WG WG
CIMAC
2019
3.7.2 1S0O 8217 7th

1) Ms. Monique Vermeire WG
ISOWG 6 ISO 8217
ISO/FDIS Final Draft International
Standard 8217
1ISO8216 2016/11/7 2017/1/2 1S08217
2016/11/2 2016/12/28 2

3.7.3 EU MRV DNV
GL
1) EU EU MRV
Monitoring, Reporting and Verification
EU MRV
DNV GL EU
5000GT
CO,
WG

4. 76

1) 2017 3 20

2)

3) CMA-CGM

4) ISO8127 EU MRV




CIMAC WG 8 Marine Lubricants
2016 10

CIMAC WG 8 Marine Lubricants

1

2016 10 5 6 TOTAL 3.1.2

62

CIMAC WG8 Marine ISME TOKYO 2017
Lubricants

-1 2 3.1.3 CIMAC

5km
CIMAC 2019

2 62 CIMAC WGS8 Marine Lubricants "
1) 2016 10 5 6
2) 3.1.4 CIMAC WG 17
3) TOTAL
4) 27 - Bailey

CIMAC WG17
Jacobsen Boons 27 -2 CIMAC

WG17 CIMAC
-3 4 WG8
WG8
-1
-1 TOTAL
o ToTAL
3.
3.1
3.1.1 TOTAL
TOTAL




-3 Jacobsen
Boons
3.1.5 CIMAC WG 7
WG7 Jacobsen
LNG
3.1.6 CIMAC WG 10

Erdtman WG10 Chairman
-3 2

Oil cleanliness
Used oil analysis

3.1.7 CMAC-MTZ
CIMAC-MTZ CIMAC

The impact of the emission regulations and of the
technologies on the specifications and on the use of
marine lubricants

0.5% sulphur fuel 2020/2025

3.1.8 IMO 2020-2025 ISO 8217
0.5
2025 2020
IMO MEPC70 10/24 28 2020

ISO 8217
FAME 7% 0.5%
0.1 ULSFO
3.2
10 5 3

Gas Engine Lubrication Guideline
Update-4-Stroke

Gas Engine Lubrication Guideline

Update-2-Stroke

Corrosive Wear

Gas Engine Lubrication Guideline

Update-4-Stroke

2016 12 23

WG17

WG10




-5 Self-Paid Dinner
PM8 11
PM12
-6 8
CIMAC
ISME 5
2017 4 4 5 3 809
GE Power Parker Hannifin

o LA IETY LR

.
o

-6




1. 3.3 FEV

Virnich FEV
2016 10 5

CIMAC WG15 3.4 WinGD
Signorile WinGD

2.
2.1 35 IACS M51 &M71
DNV GL, Hamburg, Germany
2.2
2016 10 5 9:00 16:00
2.3 (11 )
Rick Boom (Woodward, Netherlands) *Chairman BV
Fredrik Ostman (Wartsila, Finland) *Secretary
Achim Przymusinski (AVL, Germany)
Claus-Michael Strenger (MAN Diesel & Turbo,
Germany)
Stefan lhmor (MTU, Germany) WG15
Eric Rosenlund (MAN Diesel & Turbo, Denmark)
Andrea Grun (DNV GL, Germany)
Lukas Virnich (FEV, Germany)
Maria Carmela Signorile (Winterthur Gas & 36 loT

Diesel, Switzerland) loT JICEF
Hiroshi Akase (Nabtesco, Japan)
Teruki Nishioka (Nabmic, Netherlands) SSAP?2
3. SSAP2 ISO
3.1 DNV GL
DNV GL NK
3.2 JICEF
9 7 WGI5 JICEF  SSAP2
3.7 IACS M3
IACS M3
DNVGL PVC CIMAC
DNVGL WG15
loT IACS
WG15 Boom WG2

Rasmussen MAN
Diesel & Turbo SE
ISO
3.8 IEC61508
IACS UR E22




http://www.iacs.org.uk/document/public/Pub
lications/Unified_requirements/PDF/UR_E__
pdf150.PDF

E22
1.3 References

Boom
Rasmussen MAN Diesel & Turbo

4.

2017 4 5
MAN Diesel & Turbo

DNV GL



BAILEY, Andrew
BOOM, Rick

CALLAHAN, Timothy

DIJKS, Albertus
FLORY, Michael
GANSSLOSER, Frank

GLOW, Oliver

GOTO, Dr. Satoru
KLIMA, Jiri
KRYGER, Michael
LEPEL, Dr. Mirko
LUTZ, Frank
MOOSER, Dr. Dirk
PARK, Hyun Chun
PENFOLD, Mark
PORTIN, Kaj

RANEGGER, Gerhard
ROGERS, Ben
SANDER, Udo

THEKKE Purayil, Anirudh
VERVAEKE, Lieven
VIRNICH, Lukas

VLASKQOS, Dr. loannis
WIDMANN, Alexander
WILKE, Dr. Ingo
WILLIKSEN, Dag Harald

YASUEDA, Dr. Shinji

Mr. Lepel ABB

2016

2016

23
10

WG

INFINEUM INTERNATIONAL

WOODWARD GOVERNOR NEDERLAND

SOUTH WEST RESEARCH

N.V. NEDERLANDSE GASSUNIE
HILTNER COMBUSTION SYSTEMS

AVAT AUTOMATION
ESSO Deutschland
NIIGATA POWER SYSTEMS
PBS TURBO

MAN DIESEL

ABB TURBO SYSTEMS
DNV GL

CATERPILLAR

Hyndai Heavy Industries
ABS London
WARTSILA
HOERBIGER
RICARDO

MTU

VDMA/ CIMAC

ANGLOBELGIAN CORPORATION

FEV
RICARDO
VDMA Mr.Widmann VDMA
MAN DIESEL
DNV GL
GDEC

EU

TA-Luft

2017

- 2018

NOXx
WG17

KOH

2016 10

EU

WG5 NOX CO  100mg/Nm?

CO

CO

300mg

100mg

1/5



THC 1300mg =1 300mg

1mg/m?
EU
2016 3
EN16726 2016 5
24
WI1 Wobbe Index WI
FY2030
CO,
NOx SOx
IMO
Tier
IMO IGF
IGF- IACS
CIMAC
Mr.Lutz DNV GL) IACS WG17
EPA/ ASTM
Mr.Callahan SWRI EPA
- 40 CFR Part 1065
- 40 CFR Part 60 JJJJ
HC
HC
NMHC
FID THC
NMC-FID GC-FID FTIR CH,
FTIR C,Hs

CIMAC WG5
WG17
CH,
WG
Mr.Bailey INFINEUM WG17
1.
2.
3.
4.
5.
6.
7.
8.
9. NOXx
10.
MARD
MARAD
Mr.Wilke MAN MARAD

U.S.Department of Transportation Maritime
Administration

MARAD WG17

Mr.Portin, Mr.Wilke, Mr.Mooser, Mr.Stellwagen,
Mr.Flory, Mr. Verveake)

WG17

WG17

Mr. Thekke VDMA/CIMAC VDMA

2017 4 5
2017
HOERBIGER

2018



CIMAC WG19 Technology for Inland Waterway Vessels

2016 11
CIMAC WG19
*
WG19 2015 5
2015 10 2 3 Person Company Couptry
4 1 |Dr. Marko Dekena AVL List Austria
2 |Mr.Karl Wojik AVL List Austria
3 |Mr. Torsten Baufeld AVL List Austria
4 |Mr.Gareth ESTEBANEZ |AVL List Austria
2016 5 | Vi Gerhard Ranegger |HOERBIGER Austri
8 Mr. Christoph .
DE™ CH 6 Kendlbacher Robert Bosch Austria
7 |Mr. James Dodd Infineum UK Britain
Shanghai Marine Diesel Engine .
8 M- Feng Wang Research Institute China
9 |Mr. BoZong Hu ABB Jiangjin Turbo Systems Company|China
. Shanghai Marine Diesel Engine .
10 |Mr.Zeng Xianyou Research Insiitute China
: Shanghai Marine Diesel Engine .
2016 11 30 9:00 16:00 11 |Mr. Zhang Dongmlng Research Institute China
AVL List Austria Graz . . MAN Diesel & Turbo Shanghai Co., :
7 15 3 12 |Mr. Shi Rang Ming lid China
6 3 1 1 3 W Ji Yonah HEMAN DIESEL ENGINE Chi
: ghui ina
! ! ! 24 G S TGTERY
14 |Mr.Lu Shouyu C0.LTD China
15 |Mr. Korpi Heikki WARTSILA Finland Finland
16 |Mr. Jean Baptiste Tatal France
17 M An”“dh Thekdce CIMAC Central Secretariat Germany
Purayil
18 |Mr. Klaus Popsel MTU Friederichshafen GmbH Germany
19 |Mr. Thomas Hutter Avat Automation Gmbh Germany
20 |Mr. Sasaki Yoshinori  |YANMAR CO.LTD Japan
21 |Mr_Rick Boom Woodward Nederland B.V. Netherlands
22 |Mr. Elias Boletis WARTSILA Netherland Netherlands
23 |Mr.Pieter Kloppenburg |Techno FysicaB.V. Netherlands
24 |Mr.Mu-hwan Song Hyundai Heavy Industries Korea




DF CH

DF(Deterioration Factor)
1-3
Marpol73/78 ISO8178
E3,E2,C1,D2

(Inland Vessel)
(River-Sea Ship)
(Fishing Ship in the inland river) GB252
(Coastal Vessel)

(Channel Ship)

3
WG19 FengWang SMDERI ~
AVL Marko
Dekena
3-1
WG19 Hu Bozong ABB
wyv -~ GB"'15097
37kW
DF”
(Inland Vessel)
(Coastal Vessel) (River-Sea Ship)
(Channel Ship) (Fishing Ship)
1-1,1-2 1 4
2018 7 1 2 2021 7 1
1 2017 1 1 2
2020 1 1
oy | EEuEYREE [aERmn | K RIARAE
SV (Licyl.) P (kw) CO |HC+NOx| PM |CH,®
SV<0.9 P=37 5 7.5 0.4 1.5
HF=d9U1 0.9=8V<1.2 5 7.2 0.3 1.5
1.2=8V<5 5 7.2 0.2 1.5
558V<15 5 7.8 027 | 1.5
P <3300 5 8.7 0.5 1.6
Hh>d102 REIN P = 3300 5 9.8 0.5 1.8
20=8V<25 5 9.8 0.5 1.8
25=8V<30 5 11 0.5 2
% Natural GasL > <’/ (Dual Fuelz &%) (CDHEH

1-11 2018.7.1



Syt SEACYHERE | EBELREH 2k HEHD R#AIE (g/kWh)
>
SV (L/cyl) P (kW) co |Hc+NOx| PM |cCHX
Sv<0.9 P=37 5 5.8 0.3 1
H>dU1 0.958V<1.2 5 5.8 0.14 1
1.2L8V<5 5 5.8 0.12 1
P <2000 5 6.2 0.14 1.2
5<8V<15 2000 =P <3700 5 7.8 0.14 1.5
P =3700 5 7.8 0.27 1.5
P <2000 5 7 0.34 1.5
HFy2 15£8V<20 2000 £ P <3300 5 8.7 0.5 1.6
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<
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<
I S P =2000 5 19 0.5 2
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1-3 DF(Deterioration Factor)
3-2 HC 0.19 6.19g/kWh
Wartsila Finland  Korpi
NRMM™ Stage V HC 0.19+(1.5 A GER)
2018 2020
37kw A GER
IWP™ 560 W CH,
IWA™ 2-1,2-1
— I:n_glnu S“_b- Power range lgn!tiun co HC NO, PM mass PN A
Sl.‘lge LJ[EgOI'\ - 1\pe
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WP-v-1
Stage V 19<P<75 all 500 | (HC+NO,s470)| 030 - 6,00
: IWP-c-1
IWP-v-2
Stage \ 75sP<130| all 500 | (HC+NO, <540 0,14 —_ 6,00
N IWP-¢-2
IWP-v-3
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Emission En.ginc S“‘b' Power range lgn‘iuon co HC NO, PM mass PN A
stage category 5 type
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Typical GHG emission for different engine types
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2-3 GHG
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( )’*$  +% % ") %.% . /0 1"2 . 1"2
* # +% 2 "3)- +13 1 o "-3 +1/ 1%0
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1) 1
SMDERI  Zhang Dongming 70 515 CAIVC
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NOx30%
48%
2
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15
NOx IMO2
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5 NOx20.8
3.4
EGR™ 10 15 2
soot 75 15

EGR

2 100 7bar
NOx12% 5.2

2 NOXx
EGR,SCR”

3-4 DF
AVL Torsten Baufeld

(NRMM) 4
5 V12
BMEP=20bar@1800min-1,22bar@1350min-1

*k

SCE 3

( =1.7)EGR ,MOC”

( =1.4)EGR ,DOC”™ |,
SCR

=1.0)EGR ,DOC
SCR TWC

NOXx
THC/CH4
MOC

THC/CH, CO

soot
EGR

)

HOERBIGER  Gerhard Ranegger

MPI ( Multiple

Point Injection ) SPI (Single Point

Injection)
HC
3)
HOERBIGER  Gerhard Ranegger
GREEN DEAL
859 /

403kwW/1800min* 3052
442KW/1800mint 2 1378
500kW/1800mint 3

NOx CO CO,
WG
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ccs” 11
CO, CH,
GHG
GHG
CH4 GHG
GHG
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CH,



2017 5 CSSC
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Welcome Dinner

Christmas Market

*%

DF Dual Fuel

SMDERI Shanghai Marine Diesel Engine

IwWv

Research Institute CSIC
711
Inland Water Way Vessel

GB Guojia Biaozhun

NRMM Non Road Mobile Machinery,

WP

IWA

GDF

EGR
SCR

SCE
MOC

DOC

Inland Waterway Propulsion,

Inland Waterway Auxiliary,
GHG Greenhouse Gas,

Guangzhou Diesel Engine Factory Co.,
Ltd

Exhaust Gas Recirculation,
Selective Catalytic Converter

Single Cylinder Engine,
Methane Oxidation Catalyst,

Diesel Oxidation Catalyst

Three Way Catalyst,
China Classification Society



CIMAC WG20 System Integration

CIMAC Working Group 20 (WG20): System
Integration

WG20
2015 11 2
2016 11

2015 6
2016 4 3
4 CIMAC WG20
(VMDA: Verband Deutscher
Maschinen und Anlagenbau)
4 CIMACWG20
17
CIMAC

Klaus Heim OoMT

(Leclanch@ S.A.) Antti V ryrynen

2016 11 28
VMDA (Frankfurt, Germany)

< VMDA >

CWG 20 Systems Integration

< VMDA >

2016 11
CIMAC WG20
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WG 20 Stefan
M ller MTU 2016 6
28 CIMAC Session 9:
System Integration
WG 2: Classification
(IACS:
International  Association of Classification
Societies) (Machinery
Panel) WG 20

(open letter) WG 2

WG 20
(Sub-Working Group:
SWG)
SWG
SWG 1: Battery technologies including
Management
Stefan M ller MTU
SWG 1
WG 20
lan Calvert  GE Jenbacher SWG 1

Antti  V ryrynen

Leclanch@ S.A. WG 20 SWG 1




SWG 2: Power & energy management including

Human interface (HMI) WG 20
John Roger Nesje Rolls-Royce WG 15
Marine AS
SWG 2 Stefan
Wedowski FEV
WG 20 lan Calvert WG 20
GE Jenbacher SWG 2

SWG 3: Monitoring system

SWG 3 Stefan Goranov
WinGD

(CBM:
Condition Based Maintenance)
(KPI: key performance indicator)

WG 10:
Users

SWG 4: Electrical machines including Frequency
converter
John Roger Nesje Rolls-Royce
Marine AS

WG 20 Stefan M ller
MTU SWG 4

2017 1

SWG 5: Tools (Simulation, Procedures, Testing,
Documentation and Specification
guidelines, ...)

SWG 5 Stefan Goranov
WinGD

2017 4
Damen < >
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