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Towards Zero Emissions
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6
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9
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CIMAC Circle at Electric & Hybrid Marine
2021-01-19 World Exp (Digital)
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CASCADES Europe (Austria)

CASCADES Asia (South Korea)

CIMAC Circle at London International
Shipping Week

CIMAC Circle at Marintec, Shanghai
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AREICUTDARUMERELT=,

*CIMAC Circle at Electric & Hybrid Marine World Expo
Virtual(18)

(@) CIMA =

CIMAC Circle @ Electric & Hybrid ™
Marine World Expo Virtual 2021

“Electrification/Hybridization - A Solution
for Every Ship Type?”

Date: Tuesday, Jan 19, 2021 (14:00 - 16:00 CET)
Online Panel Discussion

Registration to the virtual conference plat {Free registration)
Hitps:/ fwwwelectricandhybridmaringvirtuallive. com/en/register.php

*CIMAC Circle at SMM Digital (28)

@ CIMA —

INTERNATIONAL COUNCIL Qo

CIMAC Circle @ SMM Digital 2021

Parailivts.
“Digitalization in the Maritime Industry ¢
and its Impacts on Environment, Safety i '@
and Business” 1
Ancod Terkag Busd Dwerr
Eusopean Comiuson MSC Growp

Date: Wednesday, Feb 3, 2021 {11:25 - 12:25 CET]
Inline Pans| Discussion

The open stream platform link in post] is free to participate so do not
forget to save the dates in your calendar.

* First CIMAC Tech-Talk by the Digitalization Strategy
Group(48)

@) CIMAC “Tech-Talks”

I. N
== ‘
-y 2 rf \ “
Thn Kat, L L Al Bite! su*” af:"’

Tech-TalklF#FHL WA AU R AR EL T, GHG-Strategy.
WG 7 Fuels|Z DLW\ THERER#RET,
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1. HE: 2021FE6H298 20:00 - 21:30 (HAHKFE)
2. &R : Webinarfiz= (GoToMeeting)

3. BM: 2020 1M B 19 ICHAESIN-FTEES
Web % i 0 B [ #11 £9 0 1= 8 & NMA(National Member
Association) D £ fél iE 8 #f &5 & U & WG & U Strategy
GroupDEEIRENSINGE M ofz, CO=0 . FHRHEH
tD—BELTWGs R U Strategy GroupsDERLE
HTENMADFEHE SN FRESNT=.

4. HEE

CIMAC % & .NMA. CM(Corporate Member)h o ®D
FF#% 8. WGsKk UStrategy GroupsD &K fth. $9404
BASMLI, (R13BE. WebBEE L TEARUFRE
%b\ﬁﬁwféf'tﬂfﬁ%wﬁnﬂﬁ)aZFh\b(i CIMAC
BREDBEM(YoI—N\D—TH/00—), FEHEDE
BHIRE). Il E(BRE)D3RAHFELT,

R1HEBYA(BFR R BT TAERS S (EMrEFIIMSs)

CIMAC BI& R BMR=E; Yuv-nN"7-79/09 1)
CIMAC EF:E & BE1EHE,; IHI [RENHE
CIMACFFEZE I LHH, BARNKKEESS

K& CIMAC#& B8 g
Heim, Klaus Mr. EIES \g;r;tzrtgrgsel AMZ(NMA)
. = Woodward
=B
Boom, Rick Mr. BIZE | Nederland By | PI(NMA)
Poensgen, Christian Dr. EIESSS MAN _Energy T (NMA)
gen, : == Solutions
_ Yow—i\"
Takahata, Y ki Mr. HES . NMA
akahata, Yasuyuki Mr ek —snnu— | BINMA)
. = ABB Turbo
Rofka, Christoph, Mr. Elak Systems AMA(NMA)
) MAN Energy | Tv¥-%
Aabo, Kjeld Mr. Solutions (NMA)
Jh1—
Ask, Tor @yvind Mr. (l}\ll'\j/ITA)
Aufischer, Rainer Dr. Miba 1 (NMA)
Baiwir, Olivier Mr Aderco NIt
i i (CM)
Bell, David Mr. Ricardo WG4
Rostock
Buchholz, Bert, Prof. Dr. university ¥ (NMA)
Coppo, Marco Dr. OMT f#(CM)
Dodd, James Mr. Infineum F(NMA)
Ehrhard, Tobias Dr. VDMA T (NMA)
Frondelius, Tero Mr. WG4iEE Wartsila
Greve, Martin Mr. WG158%E | AVAT
. ) Chris-Marine A9I-T'V
Grunditz, Daniel Mr. AB (NMA)
Karathanos, Kostas Mr. Gaslog Ltd. +')¥4(CM)
Kawakami, Masayoshi Dr. JICEF H(NMA)
Klima, Jiri Mr. PBS Turbo F13(CM)
Lecloux, Philippe Mr. 1L (NMA)
Li, Shunsheng Prof. CSICE $1(NMA)
Rasmussen, Christian Mr. WG2iEE MAN E. S.
Riemenschneider, Oliver ABB Turbo
Mr. systems AAANMA)
Riom, Emmanuel Mr. {5 (NMA)
Rgjgaard, Charlotte Ms. WG78#E Veri Fuel
K% CIMAC#& B
. - Winterthur
Schneiter, Dominik Mr. Gas & Diesel A1Z(NMA)

Singh, Sauhard Mr. FI(NMA)
. WG28 % Winterthur
Stutz, Michael Mr. Gas & Diesel
Takahashi, Shinsuke Mr. IHIR B4 H(NMA)
WG21i& | ABB Oy,
Tamminen, Tero Mr. Marine and
Ports

) WG208 % | Winterthur
Wenig, Markus Mr. Gas & Diesel
Wilke, Ingo Dr. WG17& | MANE. S.
Zhang, Didi—Dabdan Ms. CSICE $1(NMA)
Zinkl, Clemens Mr $1(NMA)
Miiller-Baum, Peter Mr. EBRE CCS "
Herrmann, Michael Mr. EXilo) CCS b
Meyer, Robert Mr. EHBE CCS b
P i, Anirudh Thekk
ML:ray| niru ekka EE ces ”
Linda Krieger, Ms. EXilc) CCS T

CCS: CIMAC Central Secretariat
CSICE: Chinese Society for Internal Combustion Engines
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FlexBR-1-,

4. HEE
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CCS: CIMAC Central Secretariat
CSICE: Chinese Society for Internal Combustion Engines
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5.2.1 GHG Strategy Group
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5.2.2 Digitalization Strategy Group
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DI —EDHEEHMR . Co-simulation / Open
simulation platform, IACS&EM 1758 T. CIMAC Circle
ZIELHELIZARUNMIFIGL TS EDRE N HoT=,
5.3 Working Group (WG);Z Bl &
202011 A 198 CRfESNI-CIMACEFEZE RIZHE L
TAFLEBEWCESHHREEMZEICARNERFR
No. MOTWGEENIRRZHEL TSI L, T, X H
REFBRTLEWCHERRZRBHRZHRELTLAILE
Mo, CETIREICEWCHSEDEELIRYMEAIZD
WTHET B,
5.3.1 WG2 “fMikiHs”
REOIMYMEAALLT,
- NRHERS (2%t 3B Type Approval Test (TAT)R U
Factory Acceptance Test (FAT)DfR#kY) E—F:2E
-BERUYTORTLDEER
DAL HY . SEOEEZLHBELTUTOREN
Hot=
- IACS Machinery PanelE D R(ARLELE)
- BT
- Fight of Piracy Parts
- Hybrid Solutions
- Gas engines
532WG4 “U520®DIL—)L”
ZHMICNRFFMEITIEDIIaL—30 PR
BEREMOIUVMEREFHBROIKRIZONTEREA
BAHY. . COTENSEDEELGRYBADEITHS,
533 WG5 “HkRTIviav”
RAEOBYMAELLT,
- ER. &E. St BAAMGER ISV a3V Rl
[CETABEHRRBERVTYTT—h
- SHROBENCHFLORE v XD T
[SOVWTEHEALHY . LTD4DDH TV IL—TTEh
ZTNOREYIIZONTHR (FER)MEERLTLE
D|/EMHoT=,
- Future fuels emission control
- Low COz technologies
- Review & outlook topics
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CIMAC Working Group 4 (WG4 - Crankshaft Rules) is inviting all interested persons to
participate in a "Multiaxial Fatigue Algorithm Challenge®, or MFAC. The purpose of MFAC is to
help CIMAC WG4 identify the multiaxial fatigue algorithms most suitable for the design
assessment of engine crankshafts.

This is a blind challenge whereby participants will be given the information to analyze a
particular crankshaft design under the simple loads representing a fatigue test rig.
Participants can use the algorithm(s) of their choice to predict the fatigue strength of the
crankshaft under the loading conditions of the fatigue test rig. CIMAC WG4 will compile the
predictions and provide anonymous summary results to all respondents.

These who wish to participate can use the “Download” links to the right. The 'CIMAC WG4 -
MFAC.pdf document provides details of the crankshaft, the material, and the loading
conditions of the test rig, along with instructions on how to respond to the challenge. The “3D
Model” provides a 3D model (stp file format) of the test crankshaft geometry. The "Meshed
Model” links provide fully meshed FEA models in Abaqus and Ansys. The meshed model files
are provided as zip folders, and participants are encouraged to make use of these models to
promote consistency in mesh resolution. The "MFAC_Response. xlsx” file provides a blank
form that may be used to conveniently submit responses.

Challenge participants are requested to submit their responses before June 30, 2021, by email
to WGA@cimac.com

https://www.cimac.com/working-groups/wg4-

crankshaft-rules/algorithm-challenge/index.html
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* Post-combustion
* Oxy-combustion
+ Pre-combustion (fuel conversion into syngas)

+ Post-combustion processes
* Aming
+ Chilld Ammonia

+ Arming-process 1/

h0,
¢ Flug gas inlet temperature < 50 degree C
+ efficiency loss esimated at 8-12 percentage points for existing coal-ired power plants.

i Tyfical GO, removal 0 Y ety sines ey et srast, /e 100, 81t absorber solution flow contains 3 .. 10
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* Dynamics /2f < “base load technology!”
+ Long start-up time: (see Annex 1)! (compare to enging hot-start up time 2- 10 minutes depending on type)
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2)Carbon Intensity Indicator (Cll); @7 TO—F (A&
EREDEA(FHIE)
IMO (&, BAFEEEEHREHIE (DCS) DT—2EEIC,
MEEDUIFLURZAVEERL., TIHLREEE
(CIHEDTEREEZHEIZ.A-E D 5 RIEERFITDI=80
DEEZIERT B,

Carbon Intensity Indicator and Rating

Operational energy efficiency

Carbon Intensity Indicator (Cl):
- Cll=CO0, pr. transport work*
-Reported each year (based on fuel used)
- Ships rated D (3 years) or E: Plan of corrective actions B
-No "hard" enforcement
- Annual reduction rates:
-2022-2026:1-2%
- 2027 - 2030: To be agreed in as part of the revision in 2025

Status:
- Expected approval June 2021 -> Enfry into force 1 January 2023

- Correction factors for specific ship types to be developed prior to
entry force

007 clled o

[ — CINAC WG« 1MO and EU Update 8 Juna 2021
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DEEMNRBAINT-, 600kW KX Tier 3 /=X 4(F&
ESNTWBIEE)+T4—EILN\TF1FxaL—bTqILE—
(DPF) . 600kW LL_E(Z Tier 4 + DPF AL E(Z11 5,
REDAVTISATUAANDREL, BAMEELIGEIC
YOIyl avekiniii(ZEAT)D BRF% BT 5
RERMET D,

SEORHFEALUTHAFESNA TS,

Compliance Schedules - Tier (3 or 4) + DPF

+ Compliance dates dependent on engine model year, engine tier,
and vessel category:

* 2023 - 2025 for any Tier 0 or Tier 1 engines

+ 2024 - 2029 for Tier 2, 3, 4 engines on ferries (all except short
run), pilot, and tug vessels

* 2026 - 2030 for Tier 2, 3, 4 engines on research, excursion,
and, commercial passenger fishing vessels (CPFVs)

* 2028 - 2031 for Tier 2, 3, 4 engines on workboat, dredge,
barge, and crew & supply vessels

“~CARB :

B4YEA#ET+—t )L (R100: Renewable Diesel Fuel
100%) DF -G ERERART P TH S, ULSD
(CARB Ultra-Low Sulphur Diesel)&bY 4 NOx A3$5-12%.
PM H#9-27%THY . BlEMT CARB [EHHEMN VA
WIEEHERLT-,

H-a MR EELLTUTHARESA TS,

black text = draft proposal September 2020 blue text = draft proposal March 2021

New Performance Standards

» Performance standards posted in draft language in September
2020 unchanged

* Proposal now includes two additional performance standards:

* Methane (CH,) limit of 2.0 g/bhp-hr, achievable by modern
spark-ignited natural gas engines

* PM performance standard for Category 3 (>30 Llcylinder)
engines: 0.01 g/bhp-hr (same as Category 2)

* Performance standards to be assessed using ISO 8178 and/or 40
CFR Part 1042, using ULSD test fuel (not R100).

“1.CARB i

CARB [E2TOEHDA /IS TAIZLBREQR £ZL)
HHZERITL TS, CARB & SAEJ1667 R+ v T NiE
HEREDTEEML. SAE J1667 ZBELSED-HDF
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SUTBHETA—ILNYIESN-RB D EERELLSE
LTWL%,
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EEMLEM (BBM) LCA A—XT CO2 % 100 g /
kWh TH5. BiRFTETHE 45%DKAHRAERAT
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g/ kWh UTFIZTB=0I2KEDESENIL 92%LET
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Annex 4: "Theoretical C0, emission versus H,-content of natural gas” /1/
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Figure 2: The “theoretical’ reduction in specific COz emission for a 45% efficiency and a
70% efficiency generator at various volume fraction of Hz in average natural gas. The 45%
efficiency prime mover would need 92% of hydrogen in natural gas to reach the 100 g/kWhe
CO2 target while the 70% efficiency prime mover would need 87%.

09.06.2021 J. BoijWartsila



CO2-emissions

S o Gas fred plants gWh
CHP 90 % efficiency 224
GTCC 55 % efficency 367

Gas Enging 45 % efficiency 449
Gas Turbne 33 % efficiency 612
o Coal fired plants
Supercriical 45 % efficiency 757
Subcritical 38 % effickency 896

2 BN 7IO—F:

-SEDEICFEINTVWAHETENERERGICIE., 2
FEEDEENTRASTRIZBITTIEHERENEEN
%(2021 £ 7 BICEENFESN. 4 BRED/NT Y
AVHILT—arhMiThn 2021 EITHIRSWSFE
TH5)

- B&. S5IC. RERE. A EEOBEHIREEZ S,
2030 EETEREMRHADHIBICHMTESRAHR
BLUOZDOMDBREICEEZIRETIEELTRET S,
COREIZIX.EU Y1) =2 TA—ILEDBAMEHER
THODOBMBEPBRTYINEETFNS, BEMN
2021 5 4 MFHITHEAINI-HE. 2022 £5 4
FHIIRDBIETINSIMREFTFTHS,

5.5 FAYDHEH X B

VDMA @ Ehrhard EABRAYDRHEI BRI DOV THRE
NHo1=.
1)13.BimSchV GE BB HEDEMICBIT 55 13
& KEVRIE. HRA—EVE LU RBKHER S X T LIS
EERRES N

13.BimSchV D #E A& LU T THS,

P<15MWth DE &L DA—E EIETUOUIFEHD R
FEFRLBSINELY,

FNTHLEEMA 50MWth #BZDI5E. ChoDHRE
i 44.BImSchV (MCPD #:i&) D F CHilsh 3,
SRBETOFRM . FHRH. ERFELETOLIOH
BHRFEADTAMUFELIVABRBEE. HRF2—E.
FEDIVNIVOURERIIFNOEFRBA-TAMY
Fl&. BEISBRIENS,

13.BImSchV — TR ICERATREEHFLVTSULD
Emission Limit Values (ELV)& 2021 £ 8 A 18 A=
DEREFED TSV FOBRFIEZUT THS,

HRAT 2B BEREL, P250MWth DHRE—EVE &
UNARHBEREMTHD,

2) TA-Luft

BREPVETSUM LZEEBLIVEREEDIS.
TAVNT SV, BREEDKRRIERE ST # 50,000
DHERZERFIL TS,

TA-Luft 2021 TI&, NERHET S ME 44.BImSchV T
EEICRFSh TS =hEM NS,

13.BImSchV +° 44 BImSchV 72 & Dt D Rl (& TA- Luft
ZEDICT HH, TA-Luft [F, ChoDRFITREISN T
WELVERMEITERASNDSEELH D,

13 BImSchV - ELV for new plants applicable after \
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Fueltype | Total | NO, | CO CH,! HCHO | NH?
ust (gl
myin] | (ng] | o] | g [ g | e | (maim] | ngi]

annual | liquid 0w | - T |
Mean

(s | w -] -] -] -] 00
daly mean | liouid P 1 | I 1
e osms | 0| W | M | W0 | Qv | w0 B | 0
oo [gd | 0 | B | 00| - | - | - 1

mean
Value
EV@ 50,

Dexpressed as tota organic carbon (C), measured at Rl load

Hif SCR or NSCR nstaled

3 For exstng plants only applicabl from 2022 onwerds
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ISO HERXELTERLTLVS PJ L WG THEZET DS
EOIT—HEEMICEELTWS, EAATRHESNT IMO
PPR8 TO#EEH LU ISO WERERICHITHHKRLE
—(IMO MoMEFEIE) DMEBMELEISNT=, EKRD
MEASAAY , HSFO ELEREEE. BE. RBANEOH
ISHRBLTEY., KYINST1=9oEGE- TS, BIKIE.
CIMAC WG7 ELT#i1=IZ VLSFO DR IZx 9 B3k 1iTH
NBZEUHAFTVRAEDHEITIEFELTLVEL, VLSFO
DR, IR CFERER/NST T4V, T9IRAR)
1IS08217 THRESN TS Table ZEEICDWNTERBEL
>7=,

SGY /AR

5 1ISO WEZELTHERICY WG MRl H%E
T5H-HI2SG THEENTHEELT-. SAVNEREL
TWa,

SG10 B - =T

REAH -y FRRICET DRI avR—1\% 2021 F
RIZRTT DRI TSN, IRRMORIRERE TS
=HDRE (R, RRE. RYKRLVEE)EELEH 10 ET
BRUFE.

3) ISO HEZE S DNHRETEHRAE Update

Chevron @ Monique K (ISO 8217 HEZELER) &Y.
ISO HMERERICTHIA (K5I 2021/3 i) THESN
FRBRICOVWTHEREBNH o1z, FT-LERmEL T, /A1
FEFLHO TS TO——XDEEY M SHFHT=IZ 1ISO WG6
T SG#ERELTEMEIADT=, TDth SG3 TIL 1508217
D table(H7TITY)) DBEELZBERILIEOH TS (LAL
KIBGEFEGINGWNERDND), 1ISO8217 HFE(E
2023 T2 HFETH D,

4) ZOHEYIR

Lloyd Register @ Tim K&YMMNSDTFvIh—HR>
(BC)MIREIZ DLV TIRR D IMO TOERDIKRA RS L
1= (PPRIZHVTBC DFHAIFEVCHIBIRE DRI ZLT
2TV, BC DEHRIFEOHIET REMIFTRETL TS,
SHE WG ELTORMMGN (T DU A—H2EHT-Y
R—BR) TRINTED M EVSIRE SN T,

5. XEI&HE

RE (5 84 @) (&, MERENATEEALIHZA 2021 £9 A 28
~30 BIZ BIMCO@RUN\—452) hiR AR EARY BRfEEHE
(LI 3 BOFENT=H ISO REZELLFERHARMES
BEbhh 50 EHMIETA)

(72557 VLSFO A LORRER, REM. /\ 17 ¥
%)



IV-V. CIMAC WG8 “Marine Lubricants”
Web EFE£#(2020 £ 12 A. 2020 £ 3 A-6 A)HERE

CIMAC WGS8 “Marine Lubricants” ERXIGEE S
FE BE BN

IV-V-1. CIMAC WG8 “Marine Lubricants”
Web Ef%£:5(2020 £ 12 B)HERE

1. [FCBHIC

2020 £ (2 F)12 B 1 B (X)) IZBA#ES - CIMAC
(EIFR R4 R £ 5% ) WG Marine Lubricants (ffi i B
HI—X2G =) 2B MLE-DT, ZDBELEHE
5. AREE. FEIOFTV(IILADEEDT=HIZVT
J&EEGH>THD 3EBDYTIRE (Teams 2E/H)

TH%,

2. BEBBBLUVEM

1) BE:2020 € 12 A 1 B (K)
17:00~20:00 ( I A& B5 )
9:00~12:00(3—0/ SE5RE)

2) BT S EIE VT RE (Teams ZEA)

3

. HEE

HEEER [SRTEBYTHS,

&1 HEE

SEBAIEERBKICYIIRBELTHEIN-. BR(T
Jacobsen K. %% Boons KT, 30 2 DS MN&E (R-1)
O, TELE-EEBNfTTHONT=,

RETHE. RUICEROEBELVITIRBEOIL—ILOHR
BLHY. TDH. BBERE (R-2) [T TEDHLNT=,

®-2 BERE

*Welcome & reminder ground rules virtual meetings
- Jacobsen K, 5 min
*Gas lubrication guideline highlights
- Dodd K, 10 min
*Used Oil Analysis guideline highlights
- Walker K, 10 min
-2020 2" questionnaire update
- Embleton K, 20 min
*Subgroup report out #4, #5 & #6
- Boons K, Jacobsen K, Dodd E, 20 min (total)
- Scuffing Paper ‘Skeleton’ -Jacobsen K, 15 min
*Break, 10 min
»2 stroke deposit control framing discussion
- Dodd K, 30 min
*Subgroup membership in virtual meeting period
- Boons K, 20 min

*Future fuels open dialog - Jacobsen K, 25 min

Name Organization
1|Dorthe Jacobsen MAN Energy Solutions (Denmark) FEER
2|Maarten Boons Chevron Oronite (Netherlands) #®F
3|Markus Hoffman Alfa Laval (Sweden) £8
4|Sean Paveley Castrol (UK) £8
5|Luc Verbeeke Chevron Lubricants (Belgium) E3l
6/Don Gregory Gulf oil marine (UK) Z8
7|James Dodd Infineum (UK) E3o]
8|Terry Friesen IPAC (USA) %8
9|lan Bown Lubrizol (UK) Z8
10|Luis—Jose Garcia Shell (Germany) £8
11|Jean—Philippe Roman  [TOTAL (France) E3l
12! Sumito Nishio National Maritime Research Institute £8
(Japan)
13|Kai Juoperi Wartsila (Finland) £8
14|Konrad Rass Winterthur Gas & Diesel (Switzerland) 3l
15| Akira Koyama JXTG Nippon Oil Energy Corp. (Japan) |&E&
16| Mark Embleton Maersk Oil Trading(Denmark) £8
17| Tarmo Makela Parker Hannifin Corporation(Finland) £8
18| Tetsuya Yamamoto Japan Engine Corporation(Japan) B3l
19| Luke Pearson INNIO(UK) £8
20{Daniel Peitz Hug Engineering(Switzerland) x£8
21|Vanessa Reiter MTU (Germany) £8
22|Ole Ohrt Caterpillar (Germany) £8
23|Stefan Schmitz Boll & Kirch (Germany) %8
24|Usman Muhammad Lloyds Register (UK) £8
25|Nikolaj Kristensen Hans Jensen Lubricators A/S(Denmark) |& &
26|Frédéric Caritey CMA/CGM %8
27|Steve Walker ExxonMobil (UK) £5
28| Chris Dyson Brookes Bell (UK) £8
29(Spyros Vradis AEGEAN (Greece) KE
30|Kenny Park LUKOIL (Germany) KE
4. BERNB

* (Eoh B LB -MERMHRR
B ERREMER

1) Gas lubrication guideline highlights
James Dodd K (Infineum) W5, ARV DU IZBET 5
BHAMRSAVDEBKRIZOVWTHRBAN SN, B
EZRRITELHEDHBAHY. FIFXTHRDIRETHS,
2) Used Oil Analysis guideline highlights
Steve Walker K (Exxon Mobil) i 5. {5 Fd 0 &M
IR A0 DERKRISOVNTEHRBALGGESh T,
CHELLFIFTEHDIKETH D,
3)2020 2" questionnaire update
Mark Embleton E (Maersk Qil Trading) 75, 2020 £ L4
BED 0.5%S HRFlED AR - HEMICETS 2 BED
TUr—hREICOVWTEHRBANGEN -, BERIRRICE
MERE &7 57 — R IZBE 9 5 a$ 7 & 4 (Lube-BN. Fuel
CCAI. IV VAATIFE 15E, ) EBHDHIEE ST,
4) Subgroup report out #4, #5 & #6
TROYITITNL—TOFEHKRICOVNTRAL LI,
4. Field test inspection safety
5. 2-Stroke Scuffing
6. 2-Stroke Deposit Control




l4. Field test inspection safety IZDW\TIX, 2hhbiE
B9 5FETHAD, [5. 2-Stroke Scuffing ] &T6. 2-Stroke
Deposit Control JIZDWTIEEERNBER T THS,
5) Scuffing Paper ‘Skeleton’
Dorthe Jacobsen K (MAN) W5 XHvT42% Paper M
RABRITOVTHANGSA, TRITOVTELELN
BEntz, MERITHTELDTIR—CRE(I0R—D
UT)DLDEZEZATND, R TREDESYTHA,

e = By D=V

s AAV T4 EI

SRERORE BEH0OEE

HREINDIMYIRLVAE  BE
6) 2 stroke deposit control framing discussion
James Dodd K (Infineum) A\ 5. deposit control @
Paper ORBRICDOVTEHRBANGIN ., ZNITDONTEE
LELWDGENT-, ABRTENELEYTHS,

T-I_\ ‘J"a)ﬁ.'io PRIGE, R

RWAEE? ATFUR, ENE

mE

7) Subgroup membership in virtual meeting period
Maarten Boons E (Chevron Oronite) h5, 745 )L—
TDAVN—IZDOWTEHRBALNGEINT, REFTETOY
TN —TETRDOESYTHD,
4745 )L—7 1. Used Oil Analysis (I IF4& T IKEE)
474 )L—7 2. Gas Engine Lubrication Guideline
(2T & 4T) (FIFETRE)
=474 )L—7 3. 2020 Industry Questionnaire
#4774 )L—7 4. Field test inspection safety
=74 )L—7 5. 2-Stroke Scuffing (¥:%)
7% JL—7 6. 2-Stroke Deposit Control (#75%)
8) Future fuels open dialog
FRBEZDVWTELEVDREIN 2, REZ—T12Y
TINATBRE A2/ =L TUOEZTRHREDEEREE
TH2EEot=,

5. RE&HE
REDEFEDFEIFRDEEY THS,
2021 £ 3 A9 H 17:00~20:00 (B KRB VT =5

IV-V-2. CIMAC WG8 “Marine Lubricants”
Web EIF#(2021 4 3 A)HERE

1. [FLHIZ

2021 E£(FM 3 F£)3 A 9 B (X)) [ZHHESHT= CIMAC
(BRI RS &%) WG Marine Lubricants (f ;8

MI—F T =) MLE=DT, ZOMEERE

T5, AREE. FEIOFTV(ILADEED=HIZIT
REETHTHD 4 BIBDYTTRE (Teams #EH)

Thb,

2. AR LUER

1) BFF:2021 £ 3 B 9 H(X)
17:00~20:00 ( B ARBERE)
9:00~12:00(3—Ay/ \B¥fH)

2) 5P SE3 I TRE (Teams #FEH)

3. HifESE
HEEITR-1IZRTERYTH S,

4. EBENE

SELATRIERRICYV I REBLLCHESNT, BRIE
Jacobsen K. #% (% Boons KT, #130 205 M#E (R
D Os, TRELERENMTHhNT,

RETE. FUIBEROBELVITEEDIL—ILOHR
BHLNHY. TDHE, BERE (R-2) [TR->TEDHLNT=,
1) 2020 questionnaire

Mark Embleton E (Maersk Qil Trading) V5., 2020 £ LA
BED 0.5%S A RHEZOMK - BEBICETS2EEBD
Tor—RMRABIZOVWTERBANGSN T, fistt EMME
BeC7or—ba#EY, BRIOI—T40J £ TIZH
BEHRREIRTIDFETHD.

®-1 WHESE
Name Organization

1|Dorthe Jacobsen MAN Energy Solutions (Denmark) RER
2|Maarten Boons Chevron Oronite (Netherlands) ®E

3|Markus Hoffman Alfa Laval (Sweden) Z£8
4|Sean Paveley Castrol (UK) £8

5|Luc Verbeeke Chevron Lubricants (Belgium) £E

6/Don Gregory Gulf oil marine (UK) B3l

7|James Dodd Infineum (UK) Z£8
8|Terry Friesen IPAC (USA) £E8

9/lan Bown Lubrizol (UK) %8
10| Luis-Jose Garcia Shell (Germany) £8
11]|Jean—Philippe Roman  |TOTAL (France) £5
12| Sumito Nishio National Maritime Research Institute £5

(Japan)

13|Kai Juoperi Wartsila (Finland) E3=]
14|Konrad Rass Winterthur Gas & Diesel (Switzerland) £5
15|Akira Koyama JXTG Nippon Oil Energy Corp. (Japan) |&E
16]{Mark Embleton Maersk Oil Trading(Denmark) £8
17| Tarmo Makela Parker Hannifin Corporation(Finland) £8
18| Tetsuya Yamamoto Japan Engine Corporation(Japan) £8
19|Luke Pearson INNIO(UK) Z£8
20|Daniel Peitz Hug Engineering(Switzerland) %8
21|Vanessa Reiter MTU (Germany) £8
22|0le Ohrt Caterpillar (Germany) £8
23| Stefan Schmitz Boll & Kirch (Germany) £8
24|Usman Muhammad Lloyds Register (UK) 3]
25|Nikolaj Kristensen Hans Jensen Lubricators A/S(Denmark) |8
26 |Frédéric Caritey CMA/CGM £8
27|Steve Walker ExxonMobil (UK) Z£8
28|Chris Dyson Brookes Bell (UK) %8
29|Stanley George London Offshore Consultants (UK) Z8
30|Yang Huiging SINOPEC (China) £5
31|Kenny Park LUKOIL (Germany) KE
32|Dorte Kubel MAN Energy Solutions SRR
33|Julia Svensson MAN Energy Solutions 174 - -




®-2 BERE

-Welcome — Group Convenor: - Jacobsen K
2020 questionnaire. - Embleton E, 20 min.
-Subgroup update ~ 35 min.
a. Gas lube guideline. - Dodd K, 5 min.
b. Used oil analysis guideline.
- Walker K, 15 min.

c. Cleanliness - Dodd K, 10 min.

d. Scuffin - Jacobsen K, 10 min.
e. Safety - Boons K, 5 min.
*IMO update.

- Kubel K& (MAN),
*Future fuels.
- Jacobsen E(MAN), 30 min. (incl. discussion)
Plan next meeting: Place + content.
- Boons K, 20 min.
- Boons K, 5 min.

30 min.

-Plus delta. Action:

2) Subgroup update

a. Gas lube guideline

James Dodd K (Infineum) M5, HRAIU O VIZEET 5
BMAARZA DERBIRRIZOVNTHRBAL RSN, K
HIFLAAT =23V TEHARZA4 0 ELT CIMAC &
BRIZED,

b. Used oil analysis guideline

Steve Walker K (Exxon Mobil) i 5. {5 Fdh & mI
BT A ARZA DERIKRICDOVWTERBANGEN T,
CIMAC DAAFZALDEREFICEZ LN, (ZIFFTRDIK
ETHD,

c. Cleanliness

James Dodd K (Infineum) A5, deposit control MDAR
EITDODWTHBEAMNGEINT, 2 stroke . 4 stroke .
Engineering ® 3 DDY IIL—TF2H 1T TITS, XEkAE
[Z CIMAC R—/S—DFEEITS,

d. Scuffing

Dorthe Jacobsen K (MAN)M™5AHvT42%4 Position
Paper DB EIZDVWTEBANGEINT, BIEIORNEE
CIMAC DAARZAV DEREIZEZONT=2DEFEST
SEANEEN T,

140859230 2 APV T4 T EE 3RV T4V

JOREA., 4.5 H0OKRENEHBMDORE. 5.HREIND

WMYFWNAEE. 6AYRSAY T HETEBRIN, ThT

NOABTPSEDEDHIZOVWTERBANGINT,

e. Safety

Maarten Boons E (Chevron Oronite) 5. [Field test

inspection safety [[ZDWVTCIE, ShASEETHFET

HHEFHASINT =,

3)IMO update.

Dorte Kubel & (MAN)AS, EEREIRfEAVES Tz, IMO

DFBAH IMO D GHG EiB& (2030 F£FE TIZ CO2% 40%

HiliEL. 2050 F£FETIZ CO2% 70%HIiE . GHG % 50%Hll

BEE) CEEIEMX R TH S EEXI B EITDWNTERAM A

SNtz =, T390 h—R % EGCS vRE DR LM

[ZDOWTEERBANGENT=,

4) Future fuels.

Dorthe Jacobsen K (MAN) MoEEREIRIEA RSN, T4

AhviarMiEht=, Zero and Net Zero Carbon

Fuels DFIANEZTHY., A2 /=)L (A BRE . TV

EZTITDVWTCENGEIN - TUEZTIVOUITEH

PTHD TVEZTOREREEBE.ICEWV . HAX

(N20, 7VE=ZTFRYw7 higher NOx) . Hi&HIZ5 %
EERETHD,

5. RE=E
REDEBDFEIERDEEYTHD,
2021 FE6 A2 B (NI RE
SERETR
-BRE S OME - Usman K (Lloyds Register)
RE-BE-REDOEF - CIMAC paper
:lan K (Lubrizol)
ThUBORBEOFEIFIRDEEYTHD,
2021 FE11 B24 BOK) 97 £E
-2022 £ 3 A (Face to face meeting. IRRAFKTE.
Win GD(R 4 R)H & ET)

V-V —3. CIMAC WG8 “Marine Lubricants”
Web EFR£5(2021 £ 6 A)HERE

1. [XLHIC

2021 F (513 F)6 A 22 B () IZF#ES L= CIMAC
(EFR R RE < 5%) WG Marine Lubricants (i i &
MI—F T N—=)2BMLI=DT, ZOMEFRE
T5, ARFBE. FEIOFTIAILADEED-HIZIT
TRELEESTHL 5 [EBDYTTRE (Teams £EH)
THb,

2. MBS LUIBR

1) HE§:2021 %6 A 22 B (X)
16:00~19:00 (B AF:E)
9:00~12:00(3—0y/ \BERE)

2) BT SELYTTLE (Teams ZEH)
3. HESE
HEEIIR-1 ISRTEBYTHD,

4. BBRR
SEBFTRIERBRICII I RELLTHESIN - BRI
Jacobsen K. 8% (% Boons K T. 37 D& & (R-1)
D, FELE-SENITTHONT,

LEBTH. RUICBERORENHY. T0R. BERE
(R-2)IZRE->TEHLNT=,



*-1 HEE
Name Organization

1|Dorthe Jacobsen MAN Energy Solutions (Denmark) FER

2|Maarten Boons Chevron Oronite (Netherlands) %3

3|Sean Paveley Castrol (UK) £8

4|Luc Verbeeke Chevron Lubricants (Belgium) E3=]

5|Don Gregory Gulf oil marine (UK) £8

6|Terry Friesen IPAC (USA) %8

7|lan Bown Lubrizol (UK) £8

8|Luis—Jose Garcia Shell (Germany) 8

9|Jean—Philippe Roman  |[TOTAL (France) El
10|Sumito Nishio National Maritime Research Institute g

(Japan)

11|Kai Juoperi Wartsila (Finland)

12|Konrad Rass Winterthur Gas & Diesel (Switzerland)

13| Akira Koyama JXTG Nippon Qil Energy Corp. (Japan)

14|Mark Embleton Maersk Oil Trading(Denmark)

15| Tarmo Makela Parker Hannifin Corporation(Finland)

16| Tetsuya Yamamoto Japan Engine Corporation(Japan)

17|Luke Pearson INNIO(UK)

gy

18|Daniel Peitz Hug Engineering(Switzerland)

S X X W [t (St (S S M| S [t
0 {0 |00 (00 {00 | o

19|Vanessa Reiter MTU (Germany) 8

20| Stefan Schmitz Boll & Kirch (Germany) £8
21|Usman Muhammad Lloyds Register (UK) £8
22|Chris Dyson Brookes Bell (UK) £8
23|Stanley George London Offshore Consultants (UK) x8
24|Yang Huiqing SINOPEC (China) £B8
25|Kenny Park LUKOIL (Germany) RE
26|Johanna Sunneland Alfa Laval (Sweden) KiE
27|Rathesan Hans Jensen Lubricators A/S(Denmark) |{XI8
28|Nikolaos Kotakis TOTAL (France) KR

29| George Spithouris AEGEAN (Greece) KRIE

30| Julia Svensson MAN Energy Solutions A7 -n"—
31|Brendan Cuffe Brookes Bell (UK) A7 -n"—
32|Marcel Verlinde Chevron Oronite (Netherlands) A7 -
33|Khorshed Alam 174 -n-
34|Oliver Glow 74 - -
35|Robson Richard 17 - -
36| Amitava Talukdar LA e
37|Falk Imig 17 -n"—

®2 BERE
-Welcome - Jacobsen K
-Safety Moment: Scavenge Space Rescue
- Boons &

*Fuel Data Update since IMO 2020 -Usman K

*Future Fuels Paper Review -lan K
-Formalities: action item review,
virtual subgroup possibility - Boons

*Subgroup update

- Safety

-.Gas lube guideline

- Used oil analysis guideline.

- Deposits

- Scuffing
*Plan next meeting, considerations for future meetings
*Plus delta

1) Safety Moment: Scavenge Space Rescue

Maarten Boons E (Chevron Oronite) 7 5., I Marine

Field Test Safety|&ERELI=EHERWTERBANGEEINT-,
FE—DIVOZTFTHEIVIV (RARNYDRAR—R) b4

A TIRISHESEHLRF 1T DOV TEHRBEL Y

hi=,

2) Fuel Data Update since IMO 2020

Usman Muhammad K (Lloyds Register) m i, Marine
fuel quality update |EEELF-E#EAWTHRANLGSL
7=. VLSFO & HSFO O LLE&MGEIhT-, BHED
VLSFO(10~100cSt) &, RSV I FEET HENHY.
FRERANFETHS (BHEDZEFFHEELLELY),
Fo. NMTFBRBEDRSATIVIESDECARTFTH S,

3) Future Fuels Paper Review

lan Bown K (Lubrizol) ™54 4 K54 > [Future Fuel
Scenarios and their impact on Lubrication ] RELIZ
DNWTERBANEEINT-, VLSFO, RSN\ —%E AT
HFO A®M& BN YU Al B DBEELREITDONT
BEADBETHD, HITTIL—THELNEFETHD,
4) Formalities: action item review, virtual subgroup
possibility

Maarten Boons K (Chevron Oronite) M5, 2nd HAKS
A2 (Lar*rT—32) % Used oil analysis guideline 73
EIIOWTHEBEEZON-ZEDTEKRICOVTHE
RhEEntz,

Ff-. §#&I% 1 [E 0 Face to Face meeting(1 B3)& 2
B ON—FvIL=:EBh) [CTHIENRESNT,

5) Subgroup update

a. Safety

Maarten Boons K (Chevron Oronite) hhbEiERST=,
BIHOAYN—(EERA—D—)EANDIEELE ST,
2022 FREMEBIET,

b. Gas lube guideline
ARIVOVICETHBBRAANRTAUIELIAYT—
LAV THLHAARZ40ELT CIMAC 2B BITE ST,

c. Used oil analysis guideline
MERAGOBEBICETEINAEIAVIZREDIAUL
ZUNELXLL ., ) AMEEREL. WG [CEETSHIE
Ligot=,

d. Deposits

James Dodd K (Infineum) \i5. deposit control D AZA
EITDODWTEHBENEEINT-, 4 stroke (James K). 2
stroke (lan &) . Engineering(Don &) D 3 2N 45 )L—7F
[ZH 1T TIT>TLNS,

e. Scuffing

Dorthe Jacobsen EK (MAN)M™SRAv 7124 Position
Paper QEHIKRIZDOLT, CIMAC DHARS1 DK
BICEZoN-LDEFE->THRANGEINT, REDH
FRBFIREL>THEY. 80%THLTLS,

5. REI&H
REDEZEDFEIFRDESY THS,
2021 11 B 24 BOK)YzT&E
FhRETR it
-PMTLELT—Vay
I N—TDEBIRR
e
ZNLREORBDFEFIRDEEY THD,
-2022 £ 3 A (Face to face meeting, 7R ARKE .
Win GD(RA R)AM&E)



IV-VI. CIMAC WG15 "Control & Automation™
Web £5 (2021 £4 A) #&

2.4 FRAVN—RUBHRAV A —DFES

TR EHR) Dr. Joschka Schaub (FEV)
R BR) Christian Jérg (FEV)
* FJTRI(K)

1. [FC®HIZ
2021 £ 4 B 29 HIZ WEB £ T CIMAC WG15 2&M
STz, ARE(T L4 2 B 10 BIZFESA TR
BORBITHD, AETIL. TOBEEHRET S,
2. SHME
2.1. FfERR
WEB &
2.2. FfEBREE
2021 £ 4 B 29 A(K) 22:00~24:00(JST)
2.3. HR
HEE
K4 E E
Dr. Fredrik Ostman’! Wartsila Finland
Martin Greve AVAT Germany
Sai Ventaramanan Woodward USA
Andreas Buchholz Dr.E Horn Germany
Dr.Wolfgang Ostreicher | Win GD Switzerland
Achim Przymusinski AVL Germany
Anirudh Thekke Purayil | VDMA Germany
Dr. Joschka Schaub FEV Germany
Leif Strandberg Wartsila Finland
*1) Chairperson, *2) Secretary
BRk
Norell Jonas K (Volvo Penta)
REE
K4 =t Ed|
Claus-Michael MAN. Energy Germany
Strenger Solutions
Ralf Stokholm gcﬁsltions Energy Germany
Makoto Ideguchi Nabtesco Japan
Kota Akagi Nabtesco Japan
Teruki Nishioka Ej:‘;seco Marine | \etheriand
Jens Dietrich DNV GL Germany
Eﬂaczjr::rejn Vellgaard- | \1-ersk Line Denmark
e, |UTSC0 |

CIMAC WG15 EAXISEESR
FE HA W RE FK BX) *

2.5. AIENHEEEX

BIESE CRESNEERIZ OV TRIEIREN TSN,

D TSN FE=IUO UV AT LDRIEIZT B
DA R—IS—ERIZ AT =3t

X FTITMROERMTE T LIzA, HITEPLET S,

3.2 ZFHMEELT

@ HAN\—tF2)T4I2B89F % Webinar DB

*tit: BfEZEPLIE T 5, 3.6 IZEHAEEET

® IEC62443 IZB89 % CIMAC RULaw~_R—/—m1E
%

%6 :WG15 TIT o= 13D NBE B R~ BML RRIRZE

LT, 35 IEHlESLT .

3. RERBEAB
3.1. JICEF REPORT
2021 £ 2 A 3 BIZ JICEF WG15 ERXIGEERICT
WG15 R EADOXGE EL Tz, WG15 AREITHRE
ENSMERGEN -0 REERERFTHHT
JICEF Ao MU bE WG15 A N—~FELTLVS,
HERNE
ERSMOHE
- BEEMMERILICRIT-RIRBRO T RHRE
- BEEMMOZRERETHIFS/F17(2020 F£12 A)
WG15 A4k
- BEEEITE IEC61508 %0 1S026262 D K574 HaeR
SIREHIDETHLEEZD

3.2. Current Status of System Validation Paper
ISV avDHEFCMMIU DY OMEREBEBEDISA
ARELEENICTOAIVEINIZ IO DUV AT LDEZ
TEY. FDOEIRVRATLIZHT BV AT LRIEXKYEE
HIZ, ZLTHEZEET Lo TLNS, TALH, 52
DEIGED AT LI T BMRARIRRICEOVTRESEN
LT >TLVEVNLDEED 2D T—ADREEFERL
TIKEmLA BB EOBMMRZTohTEY.,
CIMAC M oarv D\ E EHBLT=,
EH
WG15 B WG20 DA IN—DHBEART T+ —AF—
LERSN . KEICHT BRI R—/I—DRST+
BRDNEREINTZN, FRIF—LDIFEDFER. Rk T
SEAIZKY IACS [TRHLTARI 3w R—/I—%RITT
B EILBEYEFERTIHGEOEFIBRLT=,
BRVF—LGBER
TN EEIBHELOMBETHY ., DELFTDE




ELORDEZHIRRD—ETHS-OBEET 5 -EMTHA
BE T TUKBELNH D, BEXELOMEICXTHRII3
UR—/IN\—DHEITIE CIMAC DIKSIEZATITAL =,
CIMAC M5 IACS AN[EF=R D30 R—/ A —D F1T(H#E
YITIEALY,

REEIE
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3.4. 1ACS panel on complex systems
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3.5. Position paper on IEC 62443
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3.6. Webinar on Cyber Security
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3.7. Next Workgroup topics
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Intelligent Power Systems

Towards Zero Emissions
Proven Technologies

~
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THY. wAME Dr.Homn THEFTETH S,
mH. dEte Web 250/ J Yy REEETS T EIL
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# 30 [E CIMAC £1LK% 2022 (1/2)

Fundamental Research

%= 1 Technical Program Topics

Digitalization and Connectivity

System Integration and Hybridization

Electrification and Fuel Cells Development

Controls, Automation, Measurement & Monitoring

Emission Reduction Technologies - Exhaust Gas Aftertreatment Solutions
Emission Reduction Technologies - Engine Measures & Combustion Development

Fuels - Conventional Fuels

Fuels - Alternative & New Fuels
Lubricants

New Engine Developments - Diesel

11 | New Engine Developments - Gas

12 | New Engine Developments - Dual Fuel

o[~ o |u s W=

(=]

=
o

13 | New Engine Developments - Alternative Fuels & other New Engine Concepts
14 | Engine Component Developments - Fuel Injection & Gas Admission

15 | Engine Component Developments - Components

16 | Engine Component Developments - Tribology

17 | Engine Component Developments - Turbochargers & Air/Exhaust Management
18 | Basic Research & Advanced Engineering - New Concepts

19 | Basic Research & Advanced Engineering - Simulation Technologies

20 | Basic Research & Advanced Engineering - Mechanics, Materials Research

21| Basic Research & Advanced Engineering — Visualizations

5. R
Convention Hall @ 1 & 2 BSICFhEFNERSIS 2
Err. Bt 4 KB TORIXFERNTHONET
SRETIHFFHLLRRDIGFER/ET S Lbiateh
THYFT DT, THIFESLY,

6. R"TIL
CIMAC [ELATF®D 4 DORTIVE)H—TLELTZ. &
FEDAIT, BOIZFHIESLY,

1 | Centum Premier Hotel 4*

Ramada Encoreby Windham Busan Haeundae 4*

2
3 | The Westin JosunBusan 5*
4 | Park Hyatt Hotel Busan 5*

CIMAC REDTERIFUTH A IELZELY,
https://www.cimaccongress.com
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http://www.jicef.org/index.html
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1. BHERRBLUERT
HEF 2021 £5A 6 H(K)/7 B(&)

11:00~13:30 CEST

Sk WEB

2. HfEE

BAUFELD, Torsten
CALLAHAN, Timothy
CHRISTIANEN, Koen
DIJK, Gerco

DIJKS, Albertus

DODD, James
EHRHARD, Dr.Tobias
FINZENHAGEN, Frank
GANSSLOSER, Frank
GEBHARDT, Thomas
GOTO, Dr. Satoru
GUDDEN, Arne
HARPERSCHEID, Manfred
HEINZ, Christoph
IOANNOU, Marios
IRURETAGOIENA, Ifiaki
KITCHEN, Andy
KJAERANDSEN, Kristian
KLIMA, Jiri

KOCH, Winfried
KRYGER, Michael
LAIMINGER, Dr. Stephan
LEHMANN, Oliver
LEPEL, Dr. Mirko

MONTGOMERY, Dr. David

OHLER, Sebastian
PARK, Hyun Chun
RANNEGER, Gerhard
PENFOLD, Mark
ROGERS, Ben

SELL, Jan
WERMUTH, Nicole
VLASKQOS, Dr. loannis
WILKE, Dr. Ingo
YASUEDA, Dr. Shinji

3. BERNE

3.1 EU HESH R

-Mr.Ehrhard (VDMA) (. EU 13.BImSchV DFAVi%#1T
DHRERELTz. FREIVBEROREBRET S D
PRFHE GRIASUIR) &IZ, b—2JLA A, NOx, CO, CHs,
HCHO. NHs Zx&R &L T, F£FH{E, BFHIE. 30 2T
HIEDIRTIH D, CHa [T 3 &M 1 =1, 1 >1

IV-VI. CIMAC WG 17 “Gas Engine”
Web EfF&:#%(2021 £ 8 A)ifE

LIEBHERR

SOUTH WEST RESEARCH
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GASUNIE
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VDMA

FUCHS

AVAT AUTOMATION
AVL LIST GMBH

IH POWER SYSTEMS
FEV

FUCHS

MTU

ABS

SIEMENS

Cummins

BEAS

PBS TURBO

EXXON MOBILE

MAN DIESEL

INNIO JENBACHER
MARKISCHE WERKE
ABB TURBO SYSTEMS
CATERPILLAR ENERGY
SOLUTIONS

CES

HYNDAI HEAVY INDUSTRIES

AVAT AUTOMATION
ABS

RICHARDO

DNV

LEC GMBH

WIN GD

MAN DIESEL

GDEC
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#E19%1. DHIAEEREIENSML TS,
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FURFIED RELIZITHNTLEL,

3.3 USEPA

-Mr. Callahan (South West Research) [& X E D RIET
DIRRERELT=. EEFRAZDOHLULRHIRENELN,

HBUHE(XIRIE. 5 GHG LRUREBIZELZEE. /N1
WEICESMET 5, Fi=. BIBHEIC > THEISN =%
{DRHZEEESELSELTNS,
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FHRONEEZ HEEROTXERSINEERT S,
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3.5 ROLavR—/8—KFHRH

*Mr.Laiminger(Innio Jenbacher)lZ. K&x&H¥ LT HEE
BERKEARIOUDORDL IV R—/-F5TMO5
BRZEHIEoT=,
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IV-VIl. CIMAC WG19 “Technology

for Inland Waterway Vessels”

Web Ef< (2021 £ 6 )R

1. [XCHIC

CIMAC WG19 [EHED RNREKERIZx T 5K TIv 3

UIRHEADGEEZEICHEDIREICKY 2015 F£&

YZTont=0—x20 5 L —JThHY. FTLxBMIZE

LTS,

@ EDREEKEEEMM O T R OBFK

Q@ HLLBEHOBF~DIRE

@ FHIEHIIES I 547 (SI, DF, DE, HEK R IEL
E)DRE

F1EIEHE LiEQ01545 R) ThHfESh., ChET

1M BOEBRSENFHESA TN, £ 12 B BE=E

(X358 2 EIHFRREEKRE (2021/4/21~4/24) DB

[CHhEThE FRTHETFETHo=H. COVID-

19 DEEIZKYhib&Ao1-,2021 %6 A 16 HIZE 12

EEESEH Web meeting EL TRAES LT,

2. FERRELUEMERE
BB : 2021 %6 A 16 B

7% : Web meeting

3. HEE
hE9 A, B 11 &, BK 14805 21 &ASMLT=,
(T&ED)

Person Company Country
1 |Mr. Christoph Kendlbacher Robert Bosch Austria
2 |Mr. Gerhard Ranegger AVAT Automation Austria
3 |Mr. Marinus Hoogerbrugge AVL List Austria
4 |Mr.Thomas Gebhardt AVL List Austria
5 |Mr. Igor Sauperl Large Engines Competence Center Austria
6 |Mr. Joseph McCamey Johnson Matthey Britain
7 |Mr. Feng Wang g::zgm I"ﬂ:{::wueteD\esel Engine China
Mr. Dongming Zhang Shanghai Marine Diesel Engine China

Research Institute

w | ea

Mr. BoZong Hu ABB Jiangjin Turbo Systems Company  |China

10 |Mr. Shi Rong Ming AN Diesel & Turbo Shanghai China

11 |Mr. Angian Wang Cat China China

12 |Mr.Gary Guo Total China

13 [Mr.Zhou Daong Chengging Jiangjin Shipbuilding Industry |China

14 |Mr_Piao Jicheng Petro China Lubricant China

15 |Mr.Zhang Zhiheng SINOPEC Marine Lube Oil China

16 |Mr.Bruno GRIFFATON Total France
17 |Mr.Fabian Kock DNV Germany
18 |MrDieter van der Put FEV Germany
19 |Mr Klaus Papsel Rolls-Royce Power Systems Germany
20 |Mr. Yoshinor Sasaki YANMAR POWER TECHNOLOGY Japan

2

Mr. Rick Boom Woodward Netherland Metherlands

* YoI—N\T—T5/00— %)

CIMAC WG19 ERXIGRE S
TE ERAREBH *

4. BBNE

WG19 ERTHAH Wang K(SMDERI; 711 HEFT)D
BRENDY. TLEVT—Yav EHBEEICKDTAR DY
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4-1. P EIH 5N EKEEMMDIRK

Zhang EK(SMDERI; 711 BT &Y REIZEH TS AE
KO RIIKREHRARRFNDVTHRELN H T,
N AE R R

2020 £ 9 A 22 B, ERERRIZEVT, PEIIELYHR
BB BB ZRAL. 2030 FETICCO HHHENE
—212#L. 2060 EETITh—RUZa— I EERT
BEIBHHNELLREL, ChITKY hERNEKE
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(61 1ILNG BT DY NILIFY)T

2021 &£ 3 A 11 B BEMTIG)—2—)LYn—170
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D EREHEERZHMNERITHRE SN, 2022 £ 3 AXE
TIZ 50 ENMMATFET. §%. BILICHLVTIE 400 £
REICEZDRAH,

gine type: Gas engine
Rated Power: 450kW x 2
Rated Speed:1500rpm

1. INGEHEI VO UEH/ N ILITYT

(=461 2] #EM v

2021 £ 1 A 12 B, "EYOBRFAEMIVI Lihu hViE
LHERICAKL., PEICHTEMME N~ DBHEMD
BRICATE-EELGRATY T o=, BAV AT LI,
70kW D Pk ¥Eth & 86kWh DY FI LB M THERSN T
W3,



2. PR Lihu

= 1. B EMM Lihu ER

Fuel cell power 50kwW
propeller power 50kwW
Lithium battery capacity 80kWh
Supply voltage 500V
Hydrogen storage
y ’g?essure ag 35MPa
Hydrogen storage 12*140L
capacity

(FE6] B]JR—/"—-Fv/\L4 fREM
ERDDRA—/N—F X\ IEHRERMOB NI AT
LD EIRA SMDERI [2&Y 2021 £ 6 AITE T L=,
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BIZSEREE T,
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TOh—RUIZVIaVEERT S,
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AT Oy Hig EEICTBEREINGL,

Q HBrHRHIE

HHERDORHEER20DBY THS,

R 2. BREZMEHHRRE

CO NO NO2

(g/kg fuel) | (g/kg fuel) | (g/kg fuel)
A5 R—bk 36.5 61.5 9.0
REM 26.0 23.0 5.0
S 65.5 58.0 7.5
VOCs PM S/IC
(g/kg fuel) | (g/kg fuel) (%)
A5 R—bk 14.5 0.2 0.4
RE M 8.0 0.1 0.2
g 415 0.2 0.4
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A[P]
EFp = —co MW X We
A L] X =
[CO.] MWCD:

Efp: BB DL RE (g/kg)

AlP]: EEIRE(9/m?)

A[CO2]: BEIRE(g/m?)

MWc: REDEENE

MWcoz: CO. &5,

We: BHE 1 X0TSLBEYDRFEEE(k])

@ EHEH

BE-BELE-RMEE. THREBOERIZHEL. A
DIV DIZEMLTHRIRRICETIEHRNLGES R
BREEBLEFNIEESE,

6 XA VSAVE= RV TEBD—BITHSD,
YT TRAUME R EERED R RITEHEINT
W3,

6. AUSAVEZSVTRE

® HHRBRRDRESE

BER A AR FIE DR E IZFRL TIZRNE O e R H X
BATRBLLEAKRENETR—, kREM, MEILT
TOEE 20 EDBRHRE)TIVEA LTEHAIL, 5T
RO DITICE DN THHRFEZ RDT=,

R 3. BUR—NERMBEHHERD 75% 57 B

L E [¢] NO NO: Voo PM S ratio

&S 3628 | 7208 10.47 0.94 009 | o024

EEEN 3636 | usl 1.98 6.81 007 | oM

hH 17 30.51 19.0% 4.2% 8.19 0.23 0.16

FE 964 | 12549 21.56 16.26 0.12

= HEEl 4594 15.83 el 8.51 0.04 0.14
15 84 0.04 1

75l 3634 | 61.03 592 14.32 n.a1 | .32

R4, ATTMBLMEHHRED 75% 0 HiE

4 co NO NO, voc PM CS ratio
EiE #4158 21.14 53.66 4.59 2292 0.04 0.34
EiE #4388 7.71 30.01 NA 10.88 0.12 NA

Ei5398 48.67 76.16 7.04 4.09 0.09 NA
E A 4H298 44.56 37.46 0.58 10.11 0.03 NA
HiE228 79.83 12.25 11.75 18.42 0.19 NA
5222 10.83 25.76 2.43 49.09 0.08 NA
Efo018 70.63 64.34 3.11 67.11 0.13 0.38
75%7E 65.14 57.62 7.04 41.42 0.13 0.38

R 5 REMFEOEHLERD 75% 7 W iE

L e [&8] NO NO; Voo PM €3 ratio

1 19 ) 556 6 8
17.5 1 1.53 586 1

L ) 6.58 .01 } 1

W2 4 17.80 4,80 505 W 1

WS 12.73 28 1.79 1 1

WEL 16.79 .66 1 14

FELTY 25,77 22.68 442 7.50 0,08 0158
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1)IMO GHG &l
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% 50% L LAEIRE., St OREIZGHG i 0%
BT HBEELBITF TS,
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Efficiency Existing Ship Index)#R il & 1& fifl IR 8 {3 15 #%
(Cll;Carbon Intensity Indicator)D#&{FHIEN BRI
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NAFBRFHIBR R BRERHNSESNDILBM, BFE, T
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CIMAC Working Group 20 (WG20): System Integration
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Michael Zagun

Gamma Technologies

Ronald Hansen Corvus

Matti Lehti ABB

Mathias Moser MAN ES

Christian Poensgen | MAN ES

Pasi Juppo Wartsila

Christian Altenhofen | Gamma Technologies
Serafeim Katsikas Metis Cyberspace Technology
Silvio Risse KBB

Benny Mestemaker | ICH MTI

Anirudh Purayil CIMAC

4. BBNS

2021 % 3 A 23 AIZE 13 B CIMAC WG20 Eff&i&
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Markus Wenig Winterthur Gas & Diesel Ltd.
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Erik-Jan Boonen
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Romain Nicolas
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John O. Lindtjorn
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Hinrich Mohr

GasKraft Engineering
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Kongsberg Maritime

Stefan Goranov
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Marco Coppo
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Keitaro Hironaka
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Robert Strasser
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Wolf-Dieter Schmid | ZF Marine
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Andreas Geislinger
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IHI Power Systems Co., Ltd. (Takuro Hatamoto)
IHI Power Systems Co., Ltd. (Masaju Igeta)
Kongsberg Maritime  (Bernard. Twomey)

Parker Hannifin  (Jari Rantanen)
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ZF Marine Krimpen B.V. (Rik Roemen)
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T 3100 ELLEDEENHHREN H o=, B 1L RS
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Stk BE CIMAC WG21 OEENCHALTESICE

“BELT=,

@ e —
RS at glance

= Russian Maritime Register of Shipping was founded on 31 December 1913

~ Main objectives: improvement of standards of safety of life at sea,
safe navigation standards, safe carriage of goods by sea and ininland waters

— 1ACS Member since 1969

- Global leader in ice-going ships classification

- Classification Society and a Recognized Organization
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Industrial Paper Structure

1. Goal

2. Current requirements for steering gear and means of going astern

3. Basics of Azimuthing Thrusters
1. Azimuthing podded propulsion
2. Basic physics if ship manoeuvring
3. Manceuvring with podded vessels
4. Safety manoeuvring
4. |ACS latest status of rule development Ul SC 242

5. Recommendations

2. Position Paper DA< 51RE
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Major rule changes - Redundancy
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44.2 Crash Stop Rules for SOLAS
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Table 1 Performance of cogeneration (60Hz / 50Hz)

Gas turbine SB5 |  SB5N
Fuel City gas 13A

Air mass flow kg/s 4.9 5.8
Output power kW 1,090 1,090/ 1,060
Steam output ton/h 3.0 3.8
Total efficiency % 73 83
NOx ppm 20 15
(02=16%) 75%~100% | 50%~100%

XIncluding power for fuel gas compressor 50kW
Inlet air temperature: 15°C

Atmospheric pressure :1013hPaA
Humidity : 60%

Intake/Exhaust pressure loss:0.981/1.961kPa
Steam pressure:0.785MPaG

Feed water temperature:60°C

Fig.1 Cross section of SB5N
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