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. CIMAC Web  ( 2020 9 11  ) 

CAMIC
CAMIC IHI

 CIMAC

2019
9 Web 11

Web

1. 9 Web
1.1  2020 9 11 17:00–18:30 ( ) 
1.2  Web (GoToMeeting) 
1.3 
CIMAC NMA(National Member Association)
CM(Corporate Member) 45

( 1 Web
) CIMAC (

) IHI
( ) 3

1 Mr Ms

Jin, Donghan, Prof. Dr. Tianjin 
University (NMA) 

Heim, Klaus Mr. Winterthur Gas 
& Diesel (NMA) 

Akerman, Jonas Mr. Wärtsilä (NMA) 

Boom, Rick Mr. Woodward 
Nederland B.V (NMA) 

Jakobsen, Ole Graa Mr. Møller – Mærsk (NMA) 

Poensgen, Christian Dr. MAN Energy 
Solutions (NMA) 

Takahata, Yasuyuki Mr. (NMA) 

Aabo, Kjeld Mr.  MAN Energy 
Solutions (NMA) 

Abiven, Francois Mr. (NMA) 
Aufischer, Rainer Dr. Miba (NMA) 

Buchholz, Bert, Prof. Dr. Rostock 
University (NMA) 

Casanova, Andres Mr.  Gaslog Ltd. (CM) 
Cha, Ji-Hyoub Dr.  KOFCE (NMA) 
Coppo, Marco Mr.  OMT (CM) 
Dodd, James Mr. (NMA) 
Ehrhard, Tobias Dr.  VDMA (NMA) 
Fooks, Mark Mr. (NMA) 

Frostell, Patrick Mr. 
Technology 
Industries of 
Finland (NMA) 

Grunditz, Daniel Mr. Chris-Marine 
AB (NMA) 

Hu, Wang, Associate Prof.  
Dr. 

Tianjin 
University (NMA) 

Idiaquez, Inaki Iruretagoyena 
Mr. 

Dresser-Rand 
Guascor (CM) 

Johannessen, Erling Mr. (NMA) 
Katsikas, Serafeim Mr.  MCT (CM) 
Kawakami, Masayoshi Dr.  JICEF (NMA) 
Klima, Jiri Mr.  PBS Turbo (CM) 

Koch, Peter Dr.  Rolls-Royce 
Marine (NMA) 

Lecloux, Philippe Mr. (NMA) 

Li, Shunsheng  Prof.  CSICE (NMA) 
Mestemaker, Benny Mr.  IHC MTI (NMA) 
Ramakumar, SSV Mr. (NMA) 

Riemenscheider, Oliver Mr. ABB Turbo 
systems (NMA) 

Riom, Emmanuel Mr. (NMA) 
Roecker, Ryan Mr. (NMA) 

Schneiter, Dominik Mr. Winterthur Gas 
& Diesel (NMA) 

Singh, Sauhard Mr. (NMA) 
Spithouris, George Mr.  AMFL (CM) 
Sun, Sheman Mr. (NMA) 
Takahashi, Shinsuke Mr.  IHI (NMA) 
Vradis, Spiros Mr.  AMFL (CM) 
Zhang, Didi-Dabdan Ms.  CSICE (NMA) 
Zinkl, Clemens Mr. (NMA) 
Müller-Baum, Peter Mr.  CCS 
Herrmann, Michael Mr.  CCS 
Purayi, Anirudh Thekka Mr.  CCS 
Wissner, Nora Ms.  CCS 

AMFL: Aegean Marine Fuels & Lubricants 
CCS: CIMAC Central Secretariat 
CSICE: Chinese Society for Internal Combustion Engines
KOFCE: Korea Federation of Combustion Engines 
MCT: Metis Cyberspace Technology 

1.4 
D. Jin 

1.5 

11

COVID-19

Web
1.6 CIMAC

2019

COVID-
19 NMA
NMA



1.7 

2 CIMAC 
CIMAC

CIMAC
CIMAC

Web
CIMAC Digitalization Strategy Group

1.8 
1)2020

Web

11 18 10 00  15:00 
11 19 10 00  15:00 

2)2021

5 18 10 00  16:00 
5 19 10 00  16:00 

2022

2020 Web

2. 11 Web
2.1  2020 11 19 20:00 22:40 ( ) 
2.2  Web (GoToMeeting) 
2.3 
CIMAC NMA(National Member Association)
CM(Corporate Member) 45

( 2 Web
) CIMAC (

) IHI ( ) 3

2 Mr Ms

Jin, Donghan, Prof. Dr. Tianjin 
University (NMA) 

Heim, Klaus Mr. Winterthur Gas 
& Diesel (NMA) 

Akerman, Jonas Mr. Wärtsilä (NMA) 

Boom, Rick Mr. Woodward 
Nederland B.V (NMA) 

Dekena, Marko Dr. AVL (NMA) 

Poensgen, Christian Dr. MAN Energy 
Solutions (NMA) 

Takahata, Yasuyuki Mr. (NMA) 

Rofka, Christoph, Mr. ABB Turbo 
Systems (NMA) 

Aabo, Kjeld Mr. MAN Energy 
Solutions (NMA) 

Abiven, Francois Mr. (NMA) 
Aufischer, Rainer Dr. Miba (NMA) 
Baiwir, Olivier Mr. Aderco  (CM) 

Basic, Marco Mr. AVL-AST d.o.o. (CM) 

Buchholz, Bert, Prof. Dr.  Rostock 
University (NMA) 

Callahan, Tim Mr.  SwRI (NMA) 
Cha, Ji-Hyoub Dr.  KOFCE (NMA) 
Coppo, Marco Dr.  OMT (CM) 
Dodd, James Mr. (NMA) 
Ehrhard, Tobias Dr.  VDMA (NMA) 
Fooks, Mark Mr. (NMA) 

Frostell, Patrick Mr. 
Technology 
Industries of 
Finland (NMA) 

Johannessen, Erling Mr. (NMA) 
Karathanos, Kostas Mr.  Gaslog Ltd. (CM) 
Kawakami, Masayoshi Dr.  JICEF (NMA) 
Klaver, Adri Mr. (NMA) 
Klima, Jiri Mr.  PBS Turbo (CM) 

Koch, Peter Dr.  Rolls-Royce 
Marine (NMA) 

Lecloux, Philippe Mr. (NMA) 
Mathai, Reji Mr. (NMA) 
Mestemaker, Benny Mr.  IHC MTI (NMA) 

Olsson, Kurt Mr. (NMA) 
Ramakumar, SSV Mr. (NMA) 
Riom, Emmanuel Mr. (NMA) 
Roecker, Ryan Mr. (NMA) 

Schneiter, Dominik Mr.  Winterthur Gas 
& Diesel (NMA) 

Singh, Sauhard Mr. (NMA) 
Takahashi, Shinsuke Mr.  IHI (NMA) 
Vradis, Spiros Mr.  AMFL (CM) 

Wideskog, Mikael Mr. (NMA) 
Zhang, Didi-Dabdan Ms.  CSICE (NMA) 
Zinkl, Clemens Mr (NMA) 
Herrmann, Michael Mr.  CCS 
Müller-Baum, Peter Mr.  CCS 
Purayi, Anirudh Thekka Mr.  CCS 

Lehtovaara, Eero Mr.  ABB Marine & 
Ports 

AMFL: Aegean Marine Fuels & Lubricants 
CCS: CIMAC Central Secretariat 
CSICE: Chinese Society for Internal Combustion Engines
KOFCE: Korea Federation of Combustion Engines 

2.4 
D. Jin Web

CIMAC

2.5 
2.5.1 
D. Jin

2.5.1.1
2.5.1.2 
9 11

2.5.2 
Paolo Tonon

ABB Turbo Systems Christoph 
Rofka

Christoph Rofka



2.5.3 Legal Status of CIMAC 

1

2.5.4 CIMAC
2.5.4.1 Payment Status of Membership Fees (2020 )  

NMA CM
Petrobras Brasileiro S.A. ( ) Celsa Huta 
Ostrowiec (Poland) LLK International ( )

1

2.5.4.2 CIMAC 2021 (CC20/07) 
2020 -44,900

- 20,000 2021

3 CIMC Draft Budget 2021

I Expenditure Budget 2020 
Estimated 

figures 2020 
Budget 

2021 

A Personnel 149,500 € 149,500 € 152,500 € 
B Basic Operational 
Costs 44,500 € 35,900 € 39,800 € 

 C Projects 25,500 € 6,336 € 27,600 € 
TOTAL 
EXPENDITURE 219,500 € 191,736 € 219,900 € 

II INCOME 
A Member 
Subscriptions 193,200 € 193,350 € 191,100 € 
B Bank 
interests/charges -100 € -1,080 € -200 € 

TOTAL INCOME 193,100 € 192,270 € 190,900 € 

Result -26,400 € 534 € -27,650 € 

2.5.4.3 
CIMAC

NMA
NMA CIMAC

NMA
3

2
2030 CIMAC

CIMAC

 2021 2020

 CIMAC Circle
CM (Corporate Members)

2.5.5 Strategy WG
2.5.5.1 

CIMAC 1 11 Working Group 
(WG) 2 Strategy Group 1
WG

WG
Strategy Group

1 CIMAC WGs / Strategy Groups 

GHG Strategy Group 2018 12
2019 2

White Paper
EUROMOT(The European Association of Internal Com-
bustion Engine Manufacturers: )

IMO GHG
2 White Paper Rofka

12 Rofka
ABB Bergmann Rofka

Digitalization Strategy Group 9 8 15
1 2 10

3 12
ABB Marine & Ports Eero Lehtovaara

Lehtovaara WG21 Strategy 
Group ABB Marine & Ports Tero 
Tamminen
WG21

1 IACS International 
Association of Classification Societies

WG

( WG 1 ) 

2.5.6 2022 CIMAC
2022 30 CIMAC
CIMAC

GHG Strategy 
Group

Digitalization 
 Strategy Group 



BEXCO COVID-19

 2021
NMA

2021 6
Call for papers Abstract 8

2021 06  Call for Papers
2021 08  Abstract
2021 10  Abstract
2022 02
2022 04
Preliminary Program 2021 11

2.5.7 CIMAC
2.5.7.1 

2020 2021

2021-01-19/20 CIMAC Circle at Electric & Hybrid Marine 
World Exp (Digital)

2021-02-02/05 Ship Operators Round Table (Online) 
2021-02-02/05 CIMAC Circle at SMM (Digital) 
2021-Spring CASCADES Europe (Austria) 
2021-06-01/04 CIMAC Circle at Norshipping, Oslo 
2021- Autumn CASCADES Asia (South Korea) 

2021-09-13/17 CIMAC Circle at London International 
Shipping Week 

2021-12 CIMAC Circle at Marintec, Shanghai 

2.5.7.2 Webinars 
(1) GHG Strategy Group 
“Defossilization of Shipping” StrategyGroup
Rofka CIMAC White Papers

EUROMOT IMO

(2) CIMAC NMA India 
“MARPOL 2020 Implementation Scenario”
CIMAC WG7 Aabo Røjgaard
WG8 Bown

220

(3) Webinar 
Webinar

 CIMAC 
2020-11 or 12 WG8 VLSFO

2021-01 or 02 WG7 S 0.5%

2021-02 or 03 GHG SG 
IMO GHG Strategy 
Group

(4) CASCADES 
1 NMA 12
CASCADES LEC (Large Engine 
Competence Center) 2021 4 19 20

21 22
AVL Large Engine TechDays”

Sustainable Combustion Engine for 
the Future”

1 13 CASCADES

(5) CIMAC Circle 
 2021 1 19/20 Electric & Hybrid Marine Virtual 
Live Electrification – A Solution For 
Every Ship Type WG20

 2021 2 4 SMM 2021 (Digital)
 “Digitalization in the Maritime Industry and its 

impacts on environment, safety and business”
Digitalization Strategy Group

(6) SNS 
CIMAC LinkedIn Twitter

2.5.8 
2021 5 18 21

18/19
20/21

2021  11 16 17 23 24

( NMA 2020

) 
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CIMAC WG2 “Classification” 
Web 2020 10

CIMAC WG2“Classification”
 * 

1. 
2019 10 30

Hoerbiger WG2
Web CIMAC Common WG meeting

WG2 Web meeting

2. 
WG2 3

WG20 WG21 Common meeting

WG2 Web meeting Microsoft Teams
CIMAC Common meeting GoTo Meeting

2020 10 21 ( ) 
WG2 meeting No.1 :  9:00 12:00(CET)  
Common WG meeting : 14:30 16:25(CET)  

2020 10 22 ( ) 
WG2 meeting No.2 :  9:00 13:30(CET)  
Meeting with WG20/21 : 14:00 15:30(CET)  

2020 10 23 ( ) 
WG2 meeting No.3 :  9:00 11:00(CET)  

3. 
Hyundai 2 26

Web meeting
NK

IACS MP Chairman

Mr. Christian O. Rasmussen / Chairman 
 (MAN Energy Solutions, Denmark) 

Mr. Michael Stutz / Secretary (WinGD, Swiss) 
Ms. Lorenza D’italia (Wärtsilä, Italy) 
Mr. Carlo Pesteli (Wärtsilä, Italy) 
Mr. M. Germani (Wärtsilä, Italy) 
Ms. Kate S. Jensen (Alfa Laval, Denmark) 
Mr. Martin Just (MAN-ES, Germany) 
Mr. Mathias Glathe (MAN-ES, Germany) 
Mr. Mark Penfold (ABS, UK) 
Mr. Udo Storm (BV, Germany) 
Mr. Sven Neddenten (DNV GL, Germany) 
Mr. Horst Brünnet (Schaller, Germany) 
Mr. Guido Kornatz (Schaller, Germany) 

Mr. S. Gaulke (Caterpillar, Germany) 
Mr. Anton Brandstätter (Bosch, Austria) 
Mr. T. Tamminen (ABB, Finland) 
Mr. Ian Macintosh-Oakley (ABB, Swiss) 
Mr. Robert Meyer (CIMAC / VDMA) 
Mr. Stefan Drach (MTU, Germany) 
Mr. Thomas Halwachs (Hoerbiger, Austria) 
Mr. D. H. Jeon (Hyundai, Korea) 
Mr. B. K. Park (Hyundai, Korea) 
Mr. A. Yamada (MES-M / JICEF) 

  Guest 
Mr. Yukihisa Shibata (NK / IACS MP Chair) 
Mr. S. Balakan (ABS, UK) 
Mr. M. Fetscher (MTU, Germany) 

4. 
1) 

1
Web meeting

PC

2) 
WG2 Caterpillar Andreas 
Wenholt WG2

Caterpillar Mr. Schoss
Mr. Schoss

3) Agenda MoM
Agenda

4) Report of Meeting with IACS MP 
Chairman Christian Rasmussen 2020 9
8

E&S



(a) Remote class survey for TAT and FAT 

remote survey
IACS UR M71

3 Stage B Stage C

Stage A  internal tests 
Stage B  witnessed tests 
Stage C  component inspection 

Remote survey Stage B
Challenging

witnessed test

Stage C TAT

IT security policy

(b) Approval of components and sub-systems 
CIMAC

IACS MP
(c) IACS Recommendation 26 30

MARTECMA
MARine TEChnical Managers Association

IACS 
Recommendation 26 30 1990

2006
IACS

60%

2
IACS MP

CIMAC WG2

Recommendation 26 30 5
Rec.26 Rec.27

Rec.28
Rec.29 Rec.30

10/29
WG2

WG2 Secretary

5) IACS MP supporting activities 
IACS MP Chairman NK

IACS MP

(a) PM13914a 
Request for interpretation of IACS UR M73 

UR M73 Cycle testing
totally new designs of turbocharger

IACS
containment test temperature

CIMAC /

(b) PM16101 
UR M51 Barred speed range transit time 

EEDI
Sea trial report

(c) PM18103 Question from industries on UR M25 
UR M25 Astern power for main propulsion

CPP CPP

UR
(d) PM18908b 

      Proposal for developing a UR on Type testing 
procedure for engine bearing temperature and 
equivalent devices 

response time
OMD

response time
WG17 position paper

IACS MP
(e) PM18908c 

      Revision of UI SC 76 : Engine bearing 
temperature monitors 

PM18908b UR M35
M36

(f) PM18909 
Query on gas concentration in crankcase of 4-
stroke low pressure DF engine 

4 DF
4

UR M10

(g) PM18914a 
Pressure relief systems on gas fueled engines 



IACS UR 
M66 Type Testing Procedure for Crankcase 
Explosion Relief Valves DF
Pressure relief syste test procedure

UR
IACS

(h) PM20101 
New UR  Type approval of oil lubricated and 
water lubricated bearing made of synthetic 
materials 

Synthetic material
UR ICE

WG21

(i) PM20304a 
HP Fuel Gas Vent System and its connection 
with Vent Systems for Cargo Containment 

UI IACS

(j) PM20915 
Material requirements 
(UR M72 as well as UR W7 and UR W8) 

UR M72 Certification of Engine Components
UR W7 Hull and machinery steel forgings

W8 Hull and machinery steel castings

(k) PM20926 
MARTECMA  IACS Rec.26,27,28,29,30 

4) (c) IACS
Recommendation

6) TC forum
IACS MP Chairman TC forum (Technical 
Contributions Forum) IACS GPG IACS HP

TC forum 5)
CIMAC TC forum

IACS

7) Sub-WG(SG)
WG2 SG SG Chairman/

(a) SG Propeller damping

Chairman WinGD Robert Gläser
Secretary Mr. Gläser

5
Torsional Vibration Symposium TVS SG 
meeting TVS

1 SG meeting

5) (b) IACS PT TVS
5 SG meeting

(b) SG Turbochargers Revision of UR M73
SG Chairman Mr. Heinrich

SG
5) (a) IACS CIMAC

SG

SG
(c) SG Vibration limits

Chairman Wärtsilä Italy Pestelli
2020 1 meeting

Mr. Pestelli CIMAC

CIMAC
8) New Sub-WG(SG)
Chairman Christian Rasmussen

SG
(a) Fight of Piracy Parts 

CIMAC

OEM
repair shop Non-

OEM
Non-OEM

product certificate

FEMA 
Class certificate
Class certificate

TAT
integration test

WG2 SG



(b) Hybrid Solutions 
WG20 Load step fire precaution dead 
ship condition
WG2 ABB MTU MAN

(c) Gas engines 
IACS MP UR M78

IACS MP PT 
PM18914a PM20002a PM20304a
WG17

Christian Rasmussen / Chairman of WG2
WG17 Chairman Ingo Wilke

(d) Proposal to revise IACS UR M72 
IACS UR M72 Certification of Engine 
Components

/

400kW/cyl
300mm

(e) Proposal to revise IACS UR P2 
IACS UR P2 Rules for piping design, construction 
and testing IGC IGF

IACS UR P2
WG17

5. 
1) WG2
WG2

/

2) Online meeting
Online meeting Chair

Secretary
Online meeting face to face
physical meeting

1 1 physical meeting Online 
meeting
Web meeting

Chairman Christian Rasmussen
biggest problem

6. 

ABB 2021 3 physical meeting

8 Online meeting

1.1.3 

37 (1962 ) 39
(1964 )

2.1.1
(2000 rpm 4.5 PS) 20 p. 28 - 

29

2.1.1 
NC50C (1 D/S: 75/75 mm 2000 rpm 4.5 PS 63 kg)

(1) 20



CIMAC WG4 “Crankshaft Rules” 
Web 2020 10

CIMAC WG4“Crankshaft Rules”
( )* 

1. 

2. 

3. 

4. 
2021 1 26
2021 5 17
Geislinger
2021 Liebherr



CIMAC WG5 “Exhaust Emission Control” 
Web 2020 11

CIMAC WG 5“Exhaust Emission Control”
* 

1. 
2020 11 3 4 Web 67

CIMAC Exhaust Emission Control Working Group(
WG5 )

Web

2. 
2020 11 3 4 20 24   Web

3. 
Web
Daniel Peitz(HUG, Switzerland)
Heikki Korpi(Wärtsilä, Finland) ( ) 
Junichi Sato(IHI Power Systems, Japan) 
Ralf Ordenburg (MAN Energy Solutions, Germany) 
Dorte Kubel (MAN Energy Solutions, Denmark) 
Dirk Kadau(WinGD, Switzerland) 
Timothy Callahan(SwRI,USA) 
David Meyers(SwRI,USA) 
Ryan D Johnson(SwRI,USA) 
Johan Boij(Wärtsilä, Finland) 
Michael Willmann (ABB Turbo Systems, Switzerland) 
Joseph McCarney(Johnson Matthey, UK) 
David Schwartz(RR Power Systems, Germany) 
Mark Penfold(ABS Europe, UK) 
Anirudh Thekke Purayil CIMAC, Germany
Sven Vosteen(Caterpillar, Germany) 
Claus Kurok(DNV GL, Germany) 
Rom Rabe(Flensburg University, Germany) 
Benny Mestemaker(IHC MTI, The Netherlands) 
Johanna Vestergård(Wärtsilä, Finland) 
MAX WU (Llyd’s Register, UK) 
Bierl Maximilian(FEV Europe,Germany) 
Hinrich Brumm SICK, Germany) 
Kate Schroder Jensen (Alfa Laval Aalborg A/S, 

Denmark) 

4. 1 (11 3 ) 
Web Peitz Web

1
CIMAC WG

CIMAC GHG
NOx WG

4.1 CIMAC WG
Web CIMAC WG5

WG5 1.5

Web
MS Teams

CIMAC CASCADES
WG

CIMAC
CIMAC

WG5

4.2 CIMAC GHG
ABB Willmann CIMAC GHG

MEPC GHG EUROMT

Well to Wake

MEPC75 ISWG-GHG7 ISWG-
GHG7 10 19 23

Well to Wake IMO

CIMAC

IHI



4.3 NO
MAN Kubel NO

MARPOL Annex VI, Regulation 18.3.2

NOx

NOx

−  N O NOx

NOx

NOx

IMO

5.  2 (11 4 )
WG5

5.1 
IHI

2050 GHG

2019

GHG

5.2 IMO
MAN Ordenburg IMO
1 IMO PPR

BC CG

CG

 3 BC FSN PAS LII
BC

PPR8
CG

CG
 BC LNG / CNG

PM
BC PM

30-60 BC VLSFO
HFO

CG
FNS

FSN
PM BC BC

FSN
CG

 §11 non-volatile PM(nvPM) ICAO

3 CG

ICCT Study 2017 G BC

/
Engine Operational Profiles (EOPs) 
2020 2 17 -21 PPR7 

13
WG EOPs

CG PPR8
MARPOL ANNEX VI
 EOP PPR 7 MEPC73

EOP

ACD
ACD EOP

NOx 2008

 ACD EOP
EOP

MARPOL VI  13.10
Tier II Tier III

EOP NTC 2008
EOP NOx

3.2
NTC 2008 EOP

13 EOP

Not to Exceed concept(NTE)



Tier 
- Tier 

- NTE

 NTE 1.5

- 
2) IMO MEPC
Regulating GHG emissions and ship efficiency 
 MEPC

GHG
EUROMOT FUEL EU 
MARITIME GREEN EUROPEAN MARITIME SPACE 
EUROMOT COMMENTS ON THE EUROPEAN 
COMMISSION INCEPTION IMPACT ASSESSMENT”

2020 4 23
 EUROMOT CIMAC ISWG-
GHG7 / 5/1 Zero carbon energy sources for shipping”

GHG
CO2

Energy Efficiency 
Design Index” EEDI, EEXI

“Energy Efficiency 
Operational Index” EEOI

IMO or EU MRV Annual Efficiency 
Ratio AER and arbon Intensity Index CII

Regulating GHG emissions and ship efficiency 

6 150
LNG

CO2
CO2eq

Slow speed (LNG Diesel) g/kWh
Slow speed (LNG Otto) g/kWh
Medium speed (LNG Otto): g/kWh
 SGMF ISWG-GHG7

CO2 EEDI
CO2

CO2
3) IMO Application of NOx Tier III requirements to big 
yachts under MARPOL Annex VI 

MEPC INF GT
NOx Tier

SCR

4) IACS Unified Interpretations 

UI MPC 112 SCR-guidelines 

UI MPC 51 NOx Technical Code 2008, Chapter 3, 
Paragraph 3.2.1 
IACS  PPR IACS UI MPC

IACS

IMO
IMO

5.3 EU Stage V EU 
EU

RR Schwartz
ISM COVID-19 IWT FAQs

ISM
11 18 GEME

2020 OEM

FAQ
EU 2016/1628

GHG



5.4 
SwRI Callahan
CARB
CARB

kW Tier

DPF Tier DPF

 CARB CHC Com-
mercial Harbor Craft

ISOR

EPA

5.5
Wärtsilä Boij EU

EU

EUROMOT

EU RED

RED

EU EED

EU

EUROMOT

RED EED EU

6.
CIMAC WG

WG Web
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CIMAC WG7“Fuels”
 * 

1. 
82 CIMAC WG7 “Fuels” 9

BSI

2. 
1) 2020 10 1 19 30 22 30
2) Teams
3) 40 30 10

3. 

Kjeld Aabo, MAN E. S.,  Denmark
Charlotte Røjgaard, Veri Fuel, Denmark
Alonzo Jimenez, CEPSA, Spain 
Atsushi Takeda, , 
Barbara Heyberger, TOTAL, France 
Bartosz Rozmyslowicz, Win G&D, Switzerland 
Bob Thornton, World Fuel Services, Singapore 
Carole Bontoft, Exxon Mobil, UK 
Don Gregory, IMarEST,  UK 
Dorthe Jacobsen, MAN E. S., Denmark 
Douglas A. Martin, Defense Logistics Agency,

ASU
George Stanley, VPS, UK 
John Stirling, World Fuel Service, Norway 
Jorn Kahle, A.P. Møller Maersk, Denmark 
Kai Juoperi, Wärtsilä, Finland 
Markus Hofmann, Alfa Laval, Sweden 
Maarten Boons, Chevron Oronite, The Netherlands  
Martin Mense, GEA, Germany 
Michael Banning, Innospec, UK 
Monique Vermeire, Chevron, Belgium 
Muhammad Usman, Lloyd's Register, UK 
Ore Ohrt, Caterpillar, Germany 
Philippe Renaud, CMA-CGM, France 
Robert Jellinggaard, Boll&Kirch,  Denmark 
Tarmo Mäkelä, Parker Hannifin, Finland 
Stanley George, VPS,  The Netherlands 
Sunil Krishnakumar, ICS,  Denmark 
Timothy Wilson, Lloyd's Register, UK 
Torsten Mundt, DNV GL,  Germany 
Yoshitaka Hasegawa, , 

Aldo Caiazzo, Shell Global Solutions, The Netherlands 
Andrea Pastorino, Infineum, UK 
Christoph Lesnard, CMA-Shipping, France 
Masahide Nakagawa, MKK Euro BV,  The Netherlands 
Shinichi Iwamoto, , 
Sylvie Lauzel, Service des essnces des armées 

ecnarF
Takehiko Takada, , 
Tetsuya Yamamoto,  

, 
Tracy Wardell, Intertek, UK 
Yoshihisa Sotomura, , 

4. 
1) 

Waiting 19
2014 9

Action items SG6
SG1-1 CFR CEN WG CIMAC 

WG17 LNG Update ISO WG LNG
Update
SG

1 Agenda 

2) SG
SG 2019 10

2020 5 WG

SG



1 CIMAC WG7 2020-10

SG
SG1-1

CEN CWA15375

SG
SG CEN WG SIS

CEN/TC313-Marine Fuel centrifuge
NWIP 2019/11/4

WG

2022 12

SG4 2020
Concawe Total Sediment
TSP,TSA

SG7 2020
SG7

SG8 2020
ISO PJ WG

IMO
ISO ISO8217

ISO

SG
SG6

3) ISO Update 
 Monique Chevron ISO 8217

ISO 2020/9/29

SG8 Fuel Quality 
Review PJ 2018 2020 1 6

ISO WG

 IMO
ISO Task force

WG

 Houston 4-

ISO WG SG 2018
Sticky

11

2020
2021 Concawe

 ISO SG8 Scope ISO8217
Clause5 General requirements Update

No. SG
1-1 CFR Alfa Laval CEN
4 Stability / Compa�bility TOTAL

7 VLSFO opera�onal experience IMarEST
8 Fuel Data Review Chevron

1-2 Separators MAN-ES Update
3 pH/Corrosivity Lloyds R Update
6 Igni�on / Combus�on – 2020 MAN-ES Update

10 Alterna�ve fuels Lloyds R Update

5 LNG DNVGL ISO FDIS 23306
7 Emulsion Fuels WG7

9 How to order and use 2020 fuels WFS 2019-11



ISO PAS23263
Total Sediment TSP TSA

ISO PAS
ULO

4) 
 MAN-ES

NOx
CO2 NOx 

emission limit

ISO8217 FAME
7

WG

 Veri Fuel 2020 VLSFO

2
VLSFO

5. 
2021 3 2 4 BIMCO

ISO

2020

1.3 

1.3.1 
30

1955 15 18 PS

1.3.2 

20 PS 39 1964
43 1968

48 1973 12 35 
PS 40
100 PS

2.1.2
20 p. 29

2.1.2 

(2) 20
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CIMAC WG8“Marine Lubricants” 
 * 

1. 
2020 2 9 8 CIMAC

WG Marine Lubricants

2 Teams

2. 
1) 2020 9 8

16 00 19 05
9 00 12 05

2) Teams

3. 
-1

-1  

4. 

Jacobsen Boons 30 -
1

-2

-2  
9:00- 9:05 Welcome – Dorthe + Maarten 
9:05- 9:35 Fuels 2020 – LR presentation – Usman 
9:35-10:05 New CIMAC 2020 Questionnaire 

– Mark 
10:05-10:35  New Gas engine lubrication guideline 

 – James 
10:35-10:45  Break 
10:45-11:05  2020 fuel & technology  

related observations – Dorthe 
11:05-11:30  Subgroups & plan to work virtually  

– Maarten 
11:30-12:00  Plan WG meetings & content  

until mid-2021 – Dorthe 

1) Fuels 2020 – LR presentation  
Usman Muhammad Lloyd’s Register VLSFO 
quality update(2018 vs 2020)
2018 2020

A +Si
CCAI 2020

2018

A +Si
CCAI

2) New CIMAC 2020 Questionnaire 
Mark Embleton Maersk Oil Trading 2020

0.5 S

 2020 1 / 2 CIMAC

73
4

 0.5 S 2

CIMAC Webinar

2

 Lube-BN Fuel CCAI /



3) New Gas engine lubrication guideline 
James Dodd Infineum

4) 2020 fuel & technology related observations 
Dorthe Jacobsen MAN

2019 2020

5) Subgroups & plan to work virtually 
Maarten Boons Chevron Oronite

1. Used Oil Analysis( ) 
2. Gas Engine Lubrication Guideline (2T & 4T) 

3. 2020 Industry Questionnaire  
4. Field test inspection safety 
5. 2-Stroke Scuffing
6. 2-Stroke Deposit Control

 COVID-19 6

WG

6) Plan WG meetings & content until mid-2021 
Dorthe Jacobsen MAN

•Content at next meeting: 
•2020 Questionnaire results 
•Subgroup presentation 

•Used oil analysis 
•Gas lubrication guideline 
•Scuffing 
•Deposit control 
•Safety 

5. 

2020 12 1 17 00 20 00
2021   3 9  17 00 20 00

1.5 
3 1928

MAN 45 PS
8

1933

3
26 1951 160PS

35
1960 1000PS V

40 1965
1250PS 1969 2000 PS

2.1.3
DE50 DMP81Z

16 D/S 180/200 mm 1500 rpm 2000 PS
20 p. 30

2.1.3 2000PS DMP81Z
 ( 45 1970 )

20
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CIMAC WG15“Control & Automation”
* 

1. 
2020 10 29 WEB CIMAC 
WG15 WG15 2019 11

WEB

2. 
2.1. 
WEB
2.2. 
2020 10 29  22:00 23:30 
2.3. 

Dr. Fredrik Ostman*1 Wärtsilä Finland 

Martin Greve*2 AVAT Germany 

Andreas Buchholz Dr.E Horn Germany 

Dr. Wolfgang Östreicher Win GD Switzerland 

Achim Przymusinski  AVL Germany 

Claus-Michael Strenger MAN Energy Solutions Germany 

Ralf Stokholm MAN Energy Solutions Germany 

Leif Strandberg Wärtsilä Finland 

Morten Vejlgaard-Laursen Maersk Line Denmark 

Sai Ventaramanan Woodward USA 

Makoto Ideguchi Nabtesco Japan 

Kota Akagi Nabtesco Japan 

*1) Chairperson, *2) Secretary 

Rick Boom CIMAC Vice-President, Woodward, The Netherlands

Dr.Joschka Schaub  FEV Germany 
Anirudh Thekke Purayil  CIMAC Germany 
Teruki Nishioka Nabtesco Marine 

Europe 
The 
Netherlands 

2.4. 
Stavros F. Papageorgiou (LATSCO)

 Leif Strandberg (Wärtsilä) Tomi Vuollet
 Dr.Stefan Ihmor (MTU), 
 Bert Ritscher (Caterpillar), 
 Tomi Vuollet (Wärtsilä) 

2.5. 

 ClassNK Cyber Security Guideline
Nabtesco

� Guidelines for Designing Cyber Security Onboard 
Ships (Second Edition) (Jul. 2020) 

� Guidelines for Automated/Autonomous Operation on 
ships (Ver.1.0) (Jan. 2020)  

� Guidelines for Software Security (First Edition) (May. 
2019)  

� Cyber Security Management System for Ships 
(Requirements and Controls) (First Edition) (Apr. 2019) 

� Guidelines for Designing Cyber Security Onboard 
Ships (First Edition) (Mar. 2019) 

 WG20
Dr.Stefan Ihmor  (MTU)

WG15+WG20
 IEC62443 CIMAC
(Dr. Fredrik Ostman (Wärtsilä)) 

CIMAC
(Martin Greve (AVAT) 

 WG10
(Dr. Fredrik Ostman (Wärtsilä)) 

WG10

2.6. WG
2.6.1. WG15 & WG20 joint meeting 
2020 10 22 WEB

Data assurance Data policies HMI as a standard
WG15

3 WG15

2.6.2. 

CIMAC
CIMAC
WG15



2

�

�

CIMAC

WG15

Dr. Fredrik Ostman (Wärtsilä), Dr. Wolfgang Östreicher 
(Win GD), Sai Ventaramanan (Woodward) and Claus-
Michael (MAN E. S.) or Ralf. Christian Poensgen (MAN 
E. S.) 
Action 
� MAN
� Jens Dietrich  (DNV GL)
� 11

1. 
2. WG15 WG20
3. Digitalization Strategy Group

Action
2.6.3. IACS panel on Complex Systems 
IACS panel

Complex Systems
panel IACS

LR Digitalization 
Strategy Group CIMAC 
Digitalization Strategy Group Eero 
Lehtovaara ABB Complex Systems

panel CIMAC WG15

2.7. CIMAC Digitalization Strategy Group 
Rick Boom CIMAC Digitalization Strategy Group

CIMAC Strategy Group GHG Strategy 
Group

Digitalization

Strategy Group

WG Strategy Group
� WG

� Strategy Group WG
CIMAC

WG15
WG15

WG15
Strategy Group Strategy Group

Strategy Group

2.8. Position paper on IEC 62443 

� Recommendation Conclusion
� reason-why part

� CIMAC
WG

Action 

2.9. IACS cyber panel Joint workgroup(JWG) 
WG15 JWG IACS Cyber Panel

UR

UR IACS cyber panel JWG
WG15 JWG

JWG

Cyber security panel 300
149 JWG 139

WG15 Cyber 
security panel 11

25



2.10. Webinar on Cyber Security 
(2019 11 )

COVID-19

WG10 users
CIMAC
WG10

COVID-19
CIMAC Webinar 

CIMAC Webinar
Webinar CIMAC WG

CIMAC CIMAC website SNS

CIMAC WG7 “The 
Global Sulphur Cap 2020”

Webinar on Cyber Security 

Webinar
30 15 WG15

Webinar

Webinar

2021
Webinar

Action 
� 11/13
� 2020

1. 
2. 

3. 
1

1 WEB 2 3
2021 2 10 WEB

1.6 

1000 PS

1.6.4 
20 1945

35 1960 3000 kW
43 44 1968 1969

4500 5500 kW C
44 45 1969 1970

2000 kVA
39 1964

NHK
3000 kW

16V33XB  (4 16 V
D/S:330/450 mm 500 rpm 4500 PS)

2.1.4
30

20 p.30 - 31

2.1.4 NHK 3000 kW
16V33XB 4500PS 

   ( 39 1964 )

20
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CIMAC WG17“Gas Engine”
* 

1. 
2020 10 15 16
11:00 13:30 CET

WEB 

2. 
BAUFELD, Torsten LIEBHERR 
BOOM, Rick WOODWARD GOVERNOR

NEDERLAND 
CALLAHAN, Timothy SOUTH WEST RESEARCH 
CHRISTIANEN, Koen  ABS 
DIJK, Gerco DNV GL 
DIJKS, Albertus  GASUNIE 
DODD, James  INFINEUM 
DRAFZ, Rebekka FUCHS 
EHRHARD, Dr.Tobias VDMA 
FINZENHAGEN, Frank  FUCHS 
GANSSLOSER, Frank AVAT AUTOMATION 
GEBHARDT, Thomas AVL LIST GMBH 
GOTO, Dr. Satoru  IHI POWER SYSTEMS 
GUDDEN, Arne  FEV  
HARPERSCHEID, Manfred  FUCHS 
HEINZ, Christoph  MTU 
IOANNOU, Marios ABS 
IRURETAGOIENA, Iñaki  SIEMENS 
JOHNSON, Ryan  SOUTH WEST RESEARCH 
KLIMA, Jiri  PBS TURBO  
KOCH, Winfried  EXXON MOBILE 
KRYGER, Michael MAN DIESEL 
LAIMINGER, Dr. Stephan INNIO JENBACHER 
LEHMANN, Oliver MARKISCHE WERKE  
LEPEL, Dr. Mirko ABB TURBO SYSTEMS 
MONTGOMERY, Dr.David CATERPILLAR ENERGY

SOLUTIONS 
PARK, Hyun Chun HYNDAI HEAVY INDUSTRIES 
RANNEGER, Gerhard AVAT AUTOMATION 
PENFOLD, Mark ABS 
PORTIN, Kaj WARTSILA 
PURAYLI, Anirudh Thekke VDMA 
SELL, Jan DNV GL 
WERMUTH, Nicole LEC GMBH 
VLASKOS, Ioannis WIN GD 
VAKTSKJOLD, Erlend ROLLS ROYCE 
WILKE, Dr. Ingo MAN E. S. 
YASUEDA, Dr. Shinji GDEC 
ZIRNGIBL, Sebastian MAN E. S. 

3. 
3.1
3.1.1 EU

Mr.Ehrhard VDMA EU 13.BImSchV

/ NOx
CO CH4 CH4 HCHO NH3

30 2018
12 CH4 HCHO

2020 6 26
500 2020

3.1.2
IHI

SIP SIP

IMO Tier

3.1.3 US EPA 
 Mr. Callahan South West Research

EPA /

3.2 ISO TC28/SC4/WG17 – LNG
 Mr. Montgomery Caterpillar ISO

ISO
MN

MWM PKI
MN -

MN

CIMAC WG17 MN

* IHI



3.3
 CIMAC WG2 UR M10 4 DF

WG17

3.4 

20 vol
30 vol

WG
2021

4
2021 5 5

2.2.3  9UET44/55

2.2.4  B&W 950 VBU-60

20
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CIMAC WG19“Technology for Inland Waterway Vessels”
 *

1. 
CIMAC WG19

2015

SI DF DE

1 2015 5
10 11
AVL Large Engines TechDays 2020
4 27 AVL

COVID-19 2020 12
16 11 Web meeting

2. 
2020 12 16

 Web meeting 

3. 

4. 
WG19 Wang SMDERI 711

4-1.

1
(GB8840) 

2020
2022
(GB15097)

GB15097 2 2021
2

2
2020 9 22

2030 CO2

2060

IMO 2050
EEDI 3 30%
2030 2050 40% 70%

 CO2

180 195g/kWh
42 47% 5%

LNG
CO2

CO2 5~10%



LNG

1 

 2018 SMDERI
M23G

42% 1
CO2 20 NOx

IMO 3

1 CO2

DC

CO2

1 4000HP 

2018
10.9% 10%

2

+
2018

12% CO2 12%

3

/ / LNG

LNG 10%
LNG CO2

25%

4

CO2

21000TEU
1 CO2 15000

NOx
SCR



2 

3
2030 40

2050 70

CCS
IMO GHG 2060

4-2. GHG

GHG
2020 3 GHG

LNG

CO2
2

2030

CO2 LNG+

2020 10 2050

12 2050
2

10

2017
2030

2050

5. 
2021 4

COVID-19

4 45
1970 2 Pme = 25 kg/cm2

2
1972 .47 Goetaverken

Pme = 17 kg/cm2

4
*

* 2
Vol.9 No.6 1974 6 pp. 501 - 507 

/ : 260/320 mm 6 : 2120 PS
: 750 rpm : 25 kg/cm2

1

20

2 
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CIMAC WG20“System Integration”
* 

1. 
CIMAC Working Group 20 (WG20): System Integration

“ ”

WG20

 diesel-electric 

2015 6
11

2020 10 21 12 CIMAC WG20
Web meeting 23

IHI
Web meeting

2. 
2020 10 21 9:00-12:00(CET)

Web meeting 

3. 
23

Marco Thoemmes * Rolls-Royce Power Systems AG 
Markus Wenig ** Winterthur Gas & Diesel Ltd. 
Eero Lehtovaara ABB Marine & Ports 
Elias Boletis Wärtsilä Netherlands B.V. Ship 

Power 
Marco Coppo Officine Meccaniche Torino 

(OMT S.p.A.) 
Stefan Goranov Winterthur Gas & Diesel Ltd. 
Keitaro Hironaka IHI Power Systems Co., Ltd. 
Sebastian Petri FEV Europe GmbH 
Robert Strasser AVL List GmbH 
Anirudh Purayil CIMAC 
John O. Lindtjorn ABB OY, BU Marine And Ports 
Bernard Twomey Kongsberg Maritime 
Romain Nicolas Siemens Digital Industries 

Software 
Frank Diehl EAS Batteries GmbH 
Peter Gschwend Danfoss GmbH 
Maciej Bendyk Winterthur Gas & Diesel Ltd. 
Daniel Ried Liebherr-Components Biberach 

GmbH 
Wolf-Dieter Schmid ZF Marine 

Erik-Jan Boonen Damen Shipyards 
Silvio Risse KBB Turbo 
Hinrich Mohr GasKraft Engineering 
Adrian Geislinger Geislinger GmbH 
Kristine Bruun 
Ludvigsen 

DNV GL 

* WG20
** WG20 

4. 
Marco Thoemmes

WG20 1 3
SG: Sub-Group Monitoring Tools Hardware

SG
(1) SG

SG Hinrich Mohr
SG

1 One Pager

Monitoring System for Marine Hybrid Propulsion 
Systems CIMAC

2021

(2) SG
SG Robert Strasser

SG
Virtual System Integration

CIMAC 2021

(3) SG
Marco Thoemmes SG

Robert Strasser SG

SG Anirudh  
Purayil Peter Gschwend Marco Thoemems

SG
Bernard Twomey

Lloyd’s Register

Anirudh Purayil



1 WG20 Organization Chart 

SG Kristine Bruun 
Ludvigsen DNV-GL Open Simulation Platform

Open Simulation Platform

URL
https://www.dnvgl.com/feature/open-simulation- 
platform-osp.html 
https://opensimulationplatform.com/ 

Markus Wenig “Hybrid Integration” 
Definition Hybrid 
System

Hinrich Mohr Bernard Twomey Marco 

Thoemmes Erik-Jan Boonen Peter Gschwend
Sebastian Petri

CIMAC Hybrid System
Lloyd’s Register Notice No. 3

5. 
2021 3 23 9:00-12:00 CET
Web meeting 

20
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CIMAC WG21“Propulsion”
 * 

1. 
2020 WG21
Web

2. 

11 2 9:00-11:30 CET 
Web  (Teams) 

3. 
WEB

ABB Oy, Marine and Ports  (Eero Lehtovaara ) 
ABB Oy, Marine and Ports  (Tero Tamminen) 
AB Volvo Penta  (Sjoblom Lars) 
ABS (Mark Penfold) 
Brunvoll Groupe  (Knut Andresen) 
Caterpillar Marine  (Huuva Tobias) 
IHI Power Systems Co., Ltd.  (Takuro Hatamoto) 
IHI Power Systems Co., Ltd.  (Yuichi Tamura) 
Kongsberg Maritime  (Bernard.Twomey) 
Parker Hannifin  (Jari Rantanen)   
Siemens Gas and Power GmbH (Andreas Junglewitz) 
ZF Marine Krimpen B.V.  (Rik Roemen) 
CIMAC  (Anirudh Purayil) 

4. 
4.1

5/19

4.2 ABS
ABS Penfold IMO IACS

CIMAC/WG

4.3 WG21
4.3.1 DNV-GL

 DNV-GL
WG21

DNV-GL
 DNV-GL

 CIMAC/WG21

4.3.2  UI SC242 
 2020 IMO IACS

SC242

IMO

UI SC242 SOLAS

4.3.3
 DNV-GL User/Ship Operator

SOLAS Crash stopRules
WG21 SG

5. 
VDMA

COVID-19

6. 
WG21 ABB Eero 
Lehtovaara 2020 9 Digitalization 
Strategy Group

 WG ABB  Tero Tamminen

*  IHI

35 (2)
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ISO/TC70 
* 

** 

1. 
On-line(ZOOM) ISO/TC70 Plenary 
Meeting 

2. 
2020 11 30 20:00 23:00

4. 
Mr.Wu Xuling TC70
Mr.JI Weibin TC70 Secretary
Ms.Liangliang QI

O 
TC70 Assis.Secretary

Ms.Isabbele 
Vega

TC70 Tech.Manager/ISO 
CS

Dr.EhrhardTobias TC70/SC8 Secretary
Mr.Sanjay Rajani TC70/SC8/WG6,Convener
Mr.J.M.Geiller TC70/WG14 Convener
Ms..Aurelie Moret TC70/WG10,Secretary
Mr.Gang XIAO TC70/WG8 Convener 
Mr.Kai Yang TC70/WG13 Secret. 

 TC70/WG2 Convener 
 TC70/WG2 Secret. 
23

4.
TC70 Mr. Xuling

(1) ISO Directive( )
TC70 Ms. Vega 2020

(2) (2019 ) Resolution
TC70 Ms. Liangliag

(3) TC70
TC70 Secretary, Mr. Ji Weibin 1

 TC70
 O

TC70/WG2( )
WG8( )
 1 8

(4) TC70/SC8

Secretary Dr. Ehrhard
TC70/SC8/WG6 1

(5)TC70 WG
5 WG

WG2(
Convener WG

4

ISO 7967-6 
ISO 7967-10
ISO 7967-11
ISO 7967-12

 WG8 WG10 WG13
WG14 Convener 

Secretary
(6)Strategic Business Plan SBP

TC70 SBP 2
3

(7)WG Convener
3 2 Convener

3
WG13 Mr.Weiping Yuan
WG14 Mr. J.M. Geiller

WG10 Convener  Ms. Sadharsana 
(BSI) Convener 

(8) 
2021

COVID19
on-line

2021 10 29 TC70 TC70/SC8

5.
TC70 on-line(ZOOM)

*:
**



ISO/TC70/SC7( - ) 
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ISO/TC70/SC7
* 

ISO/TC70/SC7
2020 12 8 Web Meeting

ISO/TC22/SC34/WG1 WG3
ISO/TC22/SC34/WG11

WG

Web ZOOM Meeting 
ROKI

2020 12 8  ( ) 20:00 23:00 

 Umer Farooq ( , Parker Hannifin
 Amit Patel  ( , BSI

(ROKI) 
(ATC ) 

( ) 
(

 ( 20 ) 

1 

Umer Farooq Agenda
ISO

Agenda

1)  02/2020 WG 2/TF
WG2 TF( )  ISO 4548-12:2017 

DTR
Nicholas Stanley US

ISO 4548-12 Annex TR

TR  2022  4 

2)  03/2020 WG 3 
WG3

 WG
ISO 45485:2020 

Part 5 

3) 04/2020 ISO/DIS 4548-6 IS
ISO/DIS 4548-6

-Part6: DIS
FDIS

IS

4)  05/2020 WG4 
ISO 4548-6 

WG4

5)  06/2020 ISO 4548 14:2016  (WG6) 
ISO 4548-14:2016 

Part14

Dan Arens(US)
STD 24

- AWI (10.99): 2020-12-08 
- WD 20.00  2021-06-08 
- DIS  2021-11-17 

* ROKI



-  2022-12-08 

 01/2020
SDT ISO

SDT 3
24

2  SDT

6)  07/2020 ISO 4548 13:2014 WG7
02/2019 ISO/TC 70/SC 7

1
WG

1  2021-02-02 

1
80-60-1202

DIS   2021-11-17 
 2022-12-08. 

7)  08/2020 WG 7 
Nicholas Stanley (US) 3 WG7

8)  09/2020 ISO 4548 15:2014 (WG8) 
ISO 4548-15:2014 Part15

SR
Eric Quillen(US)

STD36
- AWI (10.99): 2020-12-08 
- WD 20.00  2021-12-08 
- DIS  2022-11-17 
-  2023-12-08 

9)  10/2020 WG 8
WG 8

Eric Quillen(US) 3

ISO/TC70/SC7

ISO
SAE Web Meeting

US
US 20:00 23:00

Web

OFF

Web
JICEF
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ISO/TC70/SC8/WG6
Web 2020 10

ISO/TC70/SC8

1. 
2020 10 28-29 ISO/TC70/SC8 /WG6

2. ISO/TC70/SC8/WG6
2.1 

2020  10 28 19:30-23:30 ( ) 
      10 29  19:30-23:30 ( ) 
Zoom 

2.2 
UK  Rajani Sanjay /CATERPILLAR

Williams Paul PL/PERKINS
Payne Richard (CUMMINS) 

Germany  Ehrhard Tobias /VDMA
Feisel Knut DEUTZ
Beutke Ulrich MTU
Paul Martin BOSCH
Pawils Volker(DNV GL) 
Pientschik Christoph MAN
Beisswenger Lucien(VDMA)  

Italy  Vercelli Giuliano CNH
Japan

US  Shimpi Shirish CUMMINS
 Oughton David MERCURY
 Reiss Kevin(JOHNDEERE) 
Austria  Engeljehringer Knut AVL

2.3 
WG Rajani Sanjay Ehrhard Tobias

2.3.1 ISO 8178-2
ISO 8178 part 2 (SC8 N782)

(WG6 N217)
 (PL) Williams Paul

N217 NH3

 5.4.1.1 (ZRDO) NH3
NH3/NOx<0.1

SCR

SCR NH3/NOx (ANR <0.9

ANR SCR
NH3 SCR SCR

NH3

 Annex K: 

ZRDO
 5.2.2.3: 

SCR
DEF

 5.2.3: 5

N217

 PL DIS
2.3.2 ISO8178-5 
PL FDIS CS

FDIS

3. 
2020 6 2 WEB

PL
ZRDO

NH3

WEB

Face to Face Mtg

4. WG6
ISO 8178-2 DIS 2021 3  (

Zoom ) 

*
**  
*** 



- ISO/TC70/WG8 
Reciprocating internal combustion engines-Fire protection

Web 2020 10
ISO/TC70/WG8 

*

1. 
2020 10 28 ISO/TC70/WG8

2. ISO/TC70/WG8
2.1
2020 10 28 16 00-18 00
Web

2.2

Guo Hus Ms SAC China 

QIAO Liangliang SAC China 

WANG Pengcheng SAC China 

XIAO Gang SAC China 

Ji Weibin SAC China 

Krainz Guenter ASI Austria 

Khan Yusuf ANSI USA 

Elofsson Martin SIS Sweden 

IACS Japan 

JISC(JICEF) Japan 

2.3
2.3.1

WG WANG Pengcheng 

2.3.2
WG USA

IACS

2.3.3

1) Opening the meeting 
2) Roll call of the experts 
3) Adoption of the draft agenda 

4) Status of on-going projects 
    Process of ISO/WD 6826 since last meeting in  
    August 2020 
 5) Discussion on the comment 
 6) Closure of the meeting 

2.3.4 
 ISO6826 NP(New work item Proporsal)

WD(Working Draft)
WD3

 IACS WD3

2020 12 15 CD

3. 
ISO

WD3

4. WG8

* IHI
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1. 

1963 1970
1975

1) 1990

1996

(NO ) (CO) HC
(PM) 2019 (PN)

ISO

1992
TC70 SC8

ISO
1) 

2. ISO
ISO( )

TC
TC1-TC333 TC70

TC70 12 WG 2
(SC)

SC8

 ISO
3. ISO8178

ISO8178
Part1 Part9 9

Part1: 
 2020/6 4

Part1 Par 4 Part11 (Part11 ) Part1
2019

(PN)

Part2: 
 2008/4 2 3

Moving Average 
Window PEMS Portable Emission 
Measurement System

NOx

Part3:

 2019/1 2
Part3, 

Part9, Part10 Part10 Part3

Part4:

 2020/6 4
Part1 Par 4 Part11 (Part11

) Pa

Part4

Part5:
 2015/11 3 4



Part6:
 2018/7 2

Patrt4

Part7:
 2015/8 2

Part8:
 2015/8 2

Part9:

 2019/9 3
Part3, Part9, Part10 Part10

Part9

TC70/SC8 ISO11614

4. 
(JICEF)

ISO/TC70/SC8 SC8
1992 ISO 8178

1 5 TC70/SC8 SC8
WG6

ISO

1I SO/TC70/SC8  ( 5 ) 

5. 
ISO8178

ISO/TC70/SC8

(4) 2 2
4 45

1970 2 Pme=25 kg/cm2

2
1972 .47 Goetaverken

Pme=17 kg/cm2

45 1970
2 2

48 1973
6UET45/80D 2

Pme=15 kg/cm2

 120
2.2.11 2 6UEC45/80D

20 pp. 57

2.2.11 6UET45/80-D

20
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Web 2020 11

ISO/TC192 
*  

1. 
TC192 28

(Plenary Meeting) 2020 11 16 17

COVID-19 Zoom On Line
2

2. 
2020/11/16 17 22:00-24:00JST
On Line Meeting (Zoom) 
 TC192

 Christopher Davila (Secretary) 
 George Langton (Chairman) 
 Eric Cloutier (WG4 Convener) 
 Peter Rainer (WG10 Convener) 

28

3. 1 (WG )
N495 Resolution N496 Meeting 

Minutes WG
(WG ) 

3.1 WG4 ISO3977 Gas Turbine - Procurement 
 Convener Eric Cloutier (Siemens, Canada)

PDF  N482
Convener 3
(Res 08-2020) 

 Part6 Combined Cycle
DIS draft

(Res 05-2020) 
 Part9 Safety

Part9
Safety Reliability Availability

Maintainability 3 Lead Time
3 2024 12 (Res 

09-2020) 

3.2 WG10 ISO21789 Safety 
 Convener Peter Rainer (Siemens, UK)

PDF  N481
Convener 3
(Res 08-2020) 

 100

Web Meeting

MOM

COVID-19 FDIS
Resolution

3.3 WG11 ISO2314 GT Acceptance Test 
 ISO18888 Gas Turbine combined cycle power plants 

– Thermal performance tests 
SR ISO 2314

Plenary 
Meeting (Res 
14-2020) 

3.4 WG12 ISO19372 Micro-turbines 
 ETN(European Turbine Network)

SR ISO19372(2015)
George Langton Chris Davila

ETN ISO19372

Plenary Meeting Micro-turbine
ISO

(Res 13-2020) 

3.5 WG13 ISO26382 Cogeneration 
IEC/TC5 Steam Turbine

WG13
TC5

TC192 (Res 06-2020) 

3.6 WG14 ISO18888 C/C Performance Test 
N Document SR

(Res 03-2020) 

3.7 WG16 ISO21905 Exhaust 
 ISO21905 2020 3

WG16 (Res 07-
2020) 

FDIS
SR

3.8 ISO11086 Vocabulary (WG ) 
1996



JIS B 8040
ISO21789 Safety ISO3977 

Procurement Lead 
Time 3 Project Leader Ron Turner (Solar 
Turbine, US) 2021 9 2024

8 Potential technical 
experts

George Langton 
Masao Itoh ( ) 
Chris Davila 
Eric Cloutier 
Martin Oestermar 
Robert van Heiji 

6 (Res 12-2020) 
 Peter Rainer ISO Web Site

OBP (On-Line Browsing Platform)
ISO Section 3 terms 

and condition 
Vocabulary

TC192
Vocabulary ISO

TC192 (Res 
11-2020) 

 Masao Itoh( ) JIS B 8040

Ron 
Turner JIS

ISO

 TC192
JIS B 8040 ISO21789, ISO3977

ISO
Native Speaker

6 Working Group

4. 2 ( ) 
WG

4.1 ISO TC192
George Langton Eric Cloutier ISO 
Homepage TC192

Safety( ) keyword
(

=Syngas)

 (Res 04-
2020) 

4-2. ISO/TC142
TC192 Martin Oestemar
TC142/WG09 “Particulate air filter intake systems for 
rotary machinery and stationary internal combustion 
engines”

TC192
(Res 10-2020) 

4-3. 
29 Face-to-

face meeting
COVID-19 2021 7

(Res 15-2020) 

5. 
COVID-19 On Line 

Meeting

Vocabulary ISO11086 WG

IMO NOx 3 5 2021 1 1 IMO NECA
GHG

GHG
 2021 6 17 10:00 17:30 

Webinar (ZOOM) 



,“ISO/TC70( ) ”
“ISO/TC192( ) ”

ISO

JIS JIS

2019 2020
118 (2020

8 )

2 ISO
2.1 
(1) 

on-line
Web

TC70/SC7
(JAPIA)

(2) 
ISO 2021 1

ZOOM
on-line

on-line

ISO/TC80/SC8/WG8 
 -

ISO8178
2020
 5 20

 10 28 29
ISO/TC70/WG8 10 28 IHI

ISO/TC70 10 30
) 

ISO/TC192 11 16 17

ISO/TC70/SC7 
) 12 8 ROKI

ATC
 ISO/TC70 :

 ISO/TC192 :

2.2 ISO/TC70
2.1

(1) TC70
a) TC70/WG2( ) 

Convener

- ISO7967-6 ( ) 
- ISO7967-10 ( ) 
- ISO7967-11 ( ) 
- ISO7967-12 ( ) 

b) TC70/WG8( ) 
ISO 6828

10 28
on-line

c) TC70/WG10
WG10 ISO 8528

- ISO 8528-3 DIS
- ISO 8528-6 CD

EU

d) TC70/WG13( ) 

ISO 6798

- ISO 6798-3
- ISO 6798-4( )

e) TC70/WG14
ISO 8428-10

CD DIS
CEN EU
CEN

(2) TC70/SC8
ISO8178-2

10 NOx
DIS

Part 5 DIS

FDIS
(3) TC70/SC7

- ISO 4548
- ISO 4548-6 : 



- ISO 4548-13
- ISO 4548-14

ISO/TC70/SC7

2.3 ISO/TC192
a) ISO 21789
WG10 ISO

DIS

b) ISO 3977
WG4 9

- ISO 3977-5(GT ― ) :

- ISO 3977-7(GT ― ) :
- ISO 3977-2((GT ―

) :
DIS

- ISO 3977-9 ((GT ―
) :

c) ISO11086
(2018 )

6
JIS 

B 8040

3. (JIS ) 

- JIS B 8008-1(
- 1

) 
- JIS B 8008-4( 4

)

JIS B 8008-1
JIS B 8008-4 1

400

2021
6

2020 10

 CIMAC SNS LinkedIn
LinkedIn

[ HP ] 
 (URL: http://www.jicef.org/)

 (URL: http://www.jicef.org/e_jicef/e_index.htm)



IHI GB15097-2016
 IHI

1. 
IMO MARPOL ANNEX VI 

IMO NOx

GB15097-2016 NOx
THC CO PM

GB15097
2019 7

2022 7
GB15097

2. 
IMO

GB15097
1 IMO GB15097 NOx

.1

GB15097 10,000

GB15097 2,500

IMO-NOx GB15097  (NOx+THC)

1 IMO GB15097 NOx

.1 IMO GB15097

3.
CCS

CCS 3
3

fa

fa
5 9

2019
2020 COVID-19

Web ,
,

, ,
, ,

2 2019

3 2020

4.
2019 2020

GB15097
 6L25HX 6L26HLX 6L28HX 8L28HX

 6L28AHX 8L28AHX 
2019 7 16

32

*  RE  RE 2
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1. 
IMO

2016 NOx 3 2020
SOx 2018 4

MEPC72 GHG(
) 2050

NOx SOx CO2

2. NOx 3
4

J-ENG.

NOx 3 2007
J-ENG.

SCR 2019 11
2

SCR
6UEC35LSE-Eco-B2-SCR

SCR 2

NOx 3

2020 7 6UEC33LSE-C2-SCR
UE-SCR

2 4
SCR NOx 3

3. SOx CO2

LNG USE30G

DF

NOx SCR
NOx 3

LNG
2020 1 SOx

-2 USE30G

4. CO2

4
CO2

2
CO2

5. 

*
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1. 
NOx IMO Tier III

2016
NOx

NOx

NOx

NOx
NOx

EGR K-ECOS

2. K-ECOS
1 2

K-ECOS Full Lite

1 K-ECOS
etiLlluFSOCE-K

HFO 
(*1)

EGR

(*1) 0.1%

K-ECOS Full EGR
EGR K-ECOS Lite

EGR

1 K-ECOS Full EGR EGR

EGR
EGR

EGR

K-ECOS
EGR

1

NO  Tier II

EGR EGR

MEPC IMO

2 K-
ECOS Full EGR

SS 1
SS

1 EGR

2 

3. K-ECOS

2010 2
3 NOx

2012 EGR EGR
NOx

3
LNG ME-GI

NOx

*



3 2

2010
2012

2015 4

 K-ECOS Full
K-ECOS Full K-ECOS T3 2016

DRIVE GREEN PROJECT
2

4

4 K-ECOS

4. K-ECOS
K-ECOS Lite 7 3

5 2019
12 2020 10

5 K-ECOS Lite

K-ECOS Lite 2 0.1%
EGR

HFO K-ECOS Full
15ppm

3 LPG
ME-LGIP 2020 10

5. 
NOx 3 K-ECOS HFO

K-ECOS Lite
K-ECOS
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1. 
8L (PC01)

100m3 (9020C)

1

2. 

1996

(NO ) (CO) HC
(PM) 2019 (PN)

PM
0.025g/kWh NOx 0.4g/kWh 1/20

EGR
DPF SCR

/

2 

3 

3. 

CO2
90% 2030

CO2 50% 2010

4 ( ) 

* 



2013
ICT D61PXi 2014

ICT
PC200i/210LCi ICT

25-30% CO2 ( )

5 ICT PC200i

6 ICT

7 

8 CO2

9 PC30E 5 

4. 
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1. 

GHG
CO2 EEDI

EEXI
21

GHG IMO GHG

(NOx)
2016 1 1

NOx Tier 76
Tier 2021

NOx
(SOx) 2015 1 1

0.1%
2020

1 1 0.5%

SOx

UE

1 UE

2. 
2.1 NOx

EGR SCR
NOx 2007 SCR
2011 EGR

2019 SCR
2021 EGR 2020

11 EGR SCR
NOx Tier III

2 NOx EGR SCR

EGR
NOx

EGR

2.2 SOx MGO
2018 SOx CO2

MGO

MGO MDO

NOx

MGO

LNG
LNG

3 MGO



GHG

4

2.3 EEDI UEC-LSH
EEDI

UEC-LSH 2015
UEC50LSH UEC42LSH

2021
UEC33LSH 2022

EEDI

5 UEC42LSH-Eco-D3

2.4 GHG
2050 GHG 50%

80%
GHG

EEDI GHG

GHG 50%

2019
8

GHG

6 GHG

3. 
IoT

CBM
Condition Based Maintenance

7

4. 



* 

1. 

IMO MARPOL NOx 3
2016 2021

2020
SOx Global cap

EEDI 2020
Phase2 2025 Phase3

NOx
SOx PM CO2

NOx 3 SCR
SCR

2. 

2.
)

2)

IMO NOx 3 SOx
NOx 2

3)

or

*



3. SCR
2016 IMO NOx3

IMO
SCR Selective Catalytic Reduction

3.1 SCR
1) IMO NOx 3
2) 

3) 

4) 

3 SCR

3 SCR

4. 
SCR NOx

4.1
1) 

2) 

3) 
IBC 1

1 IBC Intermediate Bulk Container

4) 
ISO

NOx

5) 

4 SCR

4

5. 



*
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1. 

2016 NOx Tier
2021 (

) 2020
SOx

GHG
2020 3

1)

2050
GHG

CO2

EEDI 2013 5
2020 2 (

20% ) LNG
2022 2025

3 ( 30-50% )
GHG 1

LNG→

LNG
2035 7

2045 3

GHG
NOx Tier

SCR(HP-SCR) Tier

2. HP-SCR 2)

2009 2011
2 HP-

SCR 2014 
HP-SCR 

HP-SCR Mk
HP-SCR Mk

MAN Energy Solutions MAN E. S.
2 

A) LNG→

1
1)

2 HP-SCR Mk
* 

**



3. 
NOx

SCR
NOx

NOx 3

3 NOx

GHG

HP-
SCR

NOx

NOx
NOx HP-SCR

NOx
NECA

GHG NOx
Eco-SCR

(4S50ME-T) 4
(4S50ME-T) 75%

6.2g/kWh
4.5g/kWh

4

71 (6)
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1. 
NOx

NOx SCR

SCR

NOx

NOx

2. HC-SCR
HC-SCR

NOx 
1 NOx

O HC 
 NO2 HC-O HC
 NO2 HC-O 

N2

1 HC-SCR NOx

3. DPR

NOx
DPR

2 DPR
F-DOC

R-DOC

NOx
R-DOC F-DOC DPR

HC-SCR
NOx 

R-DOC
NOx

NOx HC

NOx
DPR R-DOC

2 DPR DPR

DPR- 28
28 NOx

WHTC WHSC WNTE
3 J05E

NOx

150 250 )
250 NOx
DPR-

1

NOx

*



3 DPR- NOx

4 -

4 DPR- DPR

1 DPR
2

3
28

DPR-
2017 DPR-
GVW 7.5t 7.5t

5

NOx
7.5t

DPR-

6 R-DOC

NOx 7

5

6 7

2 20
D - 7.5

8

8 -

. 
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1. 
IMO

NOx 2016 NOx
(ECA) NOx

80% ECA
2021

NOx
NOx

(Selective Catalytic 
Reduction SCR) (Exhaust Gas 
Recirculation EGR)
SCR( HPSCR) 2019 NOx

(PBST) HPSCR

2. PBST HPSCR
HPSCR

Vaporizer
NH3 NH3

Reactor
NOx PBST HPSCR

Vaporizer Reactor

6 Reactor

1 PBST HPSCR Reactor 

PBST HPSCR 4 2
2

2017 E&S
2

PBST HPSCR 6S46ME-B8.5
4

2 6S46ME-B8.5-HPSCR 

3. PBST HPSCR
Reactor Dosing unit Pump 

module Air reservoir unit Heating unit Interface cabinet

NOx

3

4. 
500mm

NOx
HPSCR

NOx GHG

MAN-
ES

1)  PBST MAN Energy Solution

*



(MAN)
MAN

MAN Energy Solutions SE 
 * 

 ** 

1. 
GHG

MAN Energy Solutions

NOx SOx ECA
IMO 2050  GHG EEDI / EEXI

2. 
2

2018
1

ME-C 2
LNG ME-GI ME-GA

ME-GIE ME-LGIP
ME-LGIM 5

Tier III
10

6

ME-GI 150
LNG

LNG
LNG

LNG
LPG

NOx
Tier III

Tier III
2 2024

1 ME-GA-EGR DF
Tier III

EGR ME-GA ) 

2 LGIP
LGIP G50

3. 

* Promotion Manager, Two-Stroke Promotion & Customer Support 
**



( ) E&S
( ) E&S

* 

1. 

NOx SOx GHG

2

2. NOx
NOx (Tier III ) Tier I 80%

EGR

EGR
(17vol% )

NOx

EGR
EGR

1 EGR
6S50ME-C9.6-EGRBP

EGR 2
9 109 28
8

1 6S50ME-C-9.6-EGRBP 

3.GHG
EcoEGR THS2 GHG

3-1.EcoEGR 
Tier II NOx

EcoEGR EGR ( 1 )
NOx

NOx
1  4.5g/kWh 

1 Tier II (6G60ME-C9.5) 

3-2. THS2 (Turbo Hydraulic System Type 2) 

2006
(THS:Turbo Hydraulic System) THS

THS2 THS2

THS2



2 THS2 on/off THS2
4g/kWh

NOx
2020 7 7S65ME-C8.5 TCA77 THS2

2 THS2
TCA77

2 THS2 on/off

2 THS2 TCA77

3-3. 
2016 

2018 GHG
2050 2008 50%

GHG

3

MAN-ES

LGI

3
2024

4. 
2020 1

SOx
0.5wt%

S MeOH

―
3000

3

― 16 ―

2000

2

3 

5. 

6. 
1) CIMAC Congress 2013, Paper No.146 
2) CIMAC Congress 2019, Paper No.227 



AVL
AVL List GmbH 
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1. 
ICE

NOx PM
Particulate Matter

GHG Green House 
Gasses

1.
2. 
3. 

3

2050 2

 AVL
AVL List GmbH (AVL )

3

AVL

LNG

AVL

AVL Japan 1995

6
3

AVL

1 AVL

EV

3. AVL
NOx

SCR : Selective Catalytic Reduction
NO 7.7 g/kWh

NOx 2.0 g/kWh SCR

NO
300 bar 53

2

NOx
EGR: Exhaust Gas Recirculation

PM: Particulate Matter

* 
**



2 

2000 bar
2500 bar PM

AVL

53 350 bar

2023

SCR
DPF

EGR
AVL

4. 

H2

NOx NOx

NH3

AVL

5. 

211-0004 3 1200
 KDX 2

TEL 044-455-9222 / FAX 044-455-9209 
info.japan@avl.com URL https://www.avl.com



CIMAC

1. 1)

CIMAC 2
4

Diesel & 
Gas Turbine Worldwide Catalogue (Power Sourcing 
Guide)

2.  2 ,

2
2 2)

CIMAC The First 50 Years of Turbocharged 2-Stroke, 
Crosshead, Marine Diesel Engines 3)

CIMAC 1 2
1950 2000
2 1950

2
Burmeister & Wain(B&W)

2

Doxford Götaverken
Stork-Werkspoor

Doxford
Sulzer

1950

Fiat /GMT
MAN

2
Götaverken Stork-

Werkspoor 1970 2
1973 1979 2

1980 Doxford
Fiat /GMT 2 MAN

1981 B&W
MAN MAN B&W Diesel 
AG MAN 2

1 2 3)



 The first turbo-charged 2- KZ78/140, the first turbo- First turbocharged Sulzer The turbocharged, uniflow
 stroke engine B&W charged, Loop scavenged crosshead engine, SAD72. scavenged 2- stroke high  
 74VTBF160, MAN crosshead engine Cross scavenged constant powered MITSUBISHI 

Pressure charged with  UEC 75/150 
scavenge pumps 

2 1950 2 3),4)

Sulzer 1980

2
1985 MAN 
B&W Diesel AG SULZER 3

35 MAN Energy 
Solutions Winterthur Gas & Diesel

3 2
MAN Energy Solutions

Winterthur Gas & Diesel 2

3.  4
4

4
5) Diesel & Gas Turbine Worldwide Catalogue 
(Power Sourcing Guide)

Power Sourcing Guide

1987 6) 1990 7) 1995 8) 2000 9) 2005
10) 2010 11) Diesel & 

Gas Turbine Worldwide Catalogue (Power Sourcing 
Guide) IHI

12)-17) Diesel & Gas Turbine 
Worldwide Catalogue

4

 4
18)

200 D 640 mm 
 1500  N 320 min-1

 11  Cm 7.6 m/s 

1
4

1987 30 ( 7
) 2000 26 ( 7

) 2010 19 ( 8
)

400mm
2000 10 2010 8



3  2



Caterpillar HHI INNIO MAN Wärtsiä Rolls-
Royce 6

MaK(Maschinenbau Kiel)
1964

Krupp MaK 1997
Caterpillar 19)

MWM 1985
Deutz AG Deutz AG

528/628 and 540/640 series
MWM 1999 Deutz 

AG Deutz AG 2007 Deutz 
Power Systems 3i 2008
Deutz Power Systems MWM GmbH

2010 Caterpillar Inc. 3i
2013 Caterpillar Energy 

Solutions 20)

ČKD 2002
2003 BEZ MOTORY
2005 21)

Cooper Industries 1995
Cooper Cameron Corporation

Cameron International

GE Diesel & Gas Turbine 
Publications GE
22)

Hedemora Diesel
2000

2006
Engenco Ltd

2009 HS Turbochargers
2016 Hedemora Turbo & Diesel

23)

Hyundai Heavy Industries Marine & 
Machinery Rolls-Royce Marine Bergen 25/33

2001 Bergen
DNV preliminary Type Approval certificate

HHI 2001 HiMSEN
HiMSEN

24)

Jenbacher 1959

Jenbacher Werke
2003 GE 2018 11

Advent International INNIO
INNIO Jenbacher GmbH Co. OHG
25)

Waukesha 2001
GE Energy 2015 GE

1 4

1)  2)Caterpillar  3)INNIO  4)MAN S.E,  5)Wärtsilä  6)Rolls-Royce

1987 1990 1995 2000 2005 2010 2020
1)

Anglo Beljian Corp. Anglo Beljian Corp. Anglo Beljian Corp. Anglo Beljian Corp. Anglo Beljian Corp. Anglo Beljian Corp. Anglo Beljian Corp. Anglo Beljian Corp.
Caterpillar Inc.2) Caterpillar Inc. Caterpillar Inc. Caterpillar Inc. Caterpillar Inc. Caterpillar Inc. Caterpillar Inc. Caterpillar Inc.
Krupp MaK2) Krupp MaK Krupp MaK Krupp MaK Caterpillar Inc. Caterpillar Inc. Caterpillar Inc. Caterpillar Inc.
MWM2) MWM MWM MWM Deutz AG MWM Caterpillar Inc. Caterpillar Inc.
ČKD ČKD ČKD ČKD ČKD ČKD
Cooper Industries Cooper Industries Cooper Industries Cooper  Cameron Cooper  Cameron

1)
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YANMAR Power Technology CO., LTD. (JP)

IHI Power Systems Co., Ltd. (JP)

Daihatsu Diesel MFG. CO., LTD. (JP)

Komatsu Ltd. (JP)

Akasaka Diesels Limited. (JP)

The Hanshin Diesel Works, Ltd. (JP)

Kawasaki Heavy Industries, Ltd. (JP)

MAN Energy Solutions SE (DE)

Wärtsilä Corporation (FI)

Rolls-Royce Power Systems AG (DE)
MTU Friedrichshafen GmbH (DE)

CNPC Jichai Power Company Limited (CN)

Henan Diesel Engine Industry Co., Ltd.  (CN)

CSSC Marine Power Co., Ltd (CMP) (CN)

MAN Energy Solutions India Ltd. (IN)

Shaanxi Diesel Engine Heavy Industry Co., Ltd. (CN)

Shanghai Qiyao Engine Co., Ltd.  (CN)

Weichai Heavy Machinery Co., Ltd. (CN)

WÄrtsilä Oiyao Diesel Company Ltd. (WQDC) (CN)

IHI Power Systems Co., Ltd. (JP)

JFE Engineering Corporation (JP)

Kawasaki Heavy Industries Ltd. (JP)

Mitsubishi Heavy Industries Engine & Tubocharger, Ltd. (JP)

FSA - Fabryka Silników Agregatowych I Trakcyjnych Spólka z.o.o. (PL)

HSD Engine Co., Ltd. (KR)

STX Engine Co., Ltd. (KR)

CSSC WÄrtsilä Engine (Shanghai) Co., Ltd. (CWEC) (CN)

WÄrtsilä Hyundai Engine Co., Ltd. (KR)

Bergen Engines AS (NO)

Caterpillar Inc. (US)

Innio Group (AT)
Innio Jenbacher GmbH & Co OG (AT)

Innio Waukesha Gas Engines Inc. (US)

Caterpillar Motoren GmbH & Co. KG (DE)

Caterpillar Energy Solutions GmbH (Motoren Werke Mannheim AG) 
(DE)

Hyundai Heavy Industries Co., Ltd. - Engine & 
Machinery Division (HHI-EMD) (KR)

Daihatsu Diesel Anqing Ironworks.CO., LTD. (CN)

Mitsubishi Heavy Industries Engine & 
Turbocharger, Ltd. (JP)

Hudong Heavy Machinery Co., Ltd.  (CN)

Navantia S.A. (ES)

Fairbanks Morse Engine (US)
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