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4.3.1 2021 EREHRE (R2)

2021 FEH B0 F 94 )L AD L TCIMAC ProjectsBi%
(CIMAC Circles, CASCADES., WGEEN%) DM AE
GRAOLI-EEAL . ZIRNZ DT/ FREF D TE =,
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EY (W e
IRA: 193,430€
Xt 191,025€
IR 2,405€
RITEERS: 325,314€

R2 2021 FERERU2022F FEHIE

A Personnel 152,500 € 152,188 € 155,000 €
B Basic Operational Costs 38,800 € 33,946 € 39,600 €
C Projects 28,600 € 4,892 € 25,300 €
TOTAL EXPENDITURE 219,900 € 191,025 € 219,900 €
A Member Subscriptions 191,250 € 195,450 € 191,250 €
B Bank interests/charges -200 € -2,020 € -1,200 €
TOTAL INCOME 191,050 € 193,430 € 190,050 €
Result -28,850 € 2,405 € -29,850 €



2 2021 FERER V20225 T EE (Hr =)

Account value

Bank account 1 January 2021 322,909 €
Surplus/Deficit 2021 2,405 €
Bank Account 31 December 2021 325,314 €
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2022 £ 05 A 11 BH(XK)

WG2 meeting No.1 : 8:00~13:00(CEST)
2022 % 05 A 12 H(K)
WG2 meeting No.2 : 8:00~13:00(CEST)

3. iEE
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~30 £ hH% Web meeting IZ&h0L 1=,
Ff- BIEIZEIEHmE NK HERRSROLERKS.
IACS MP @ Chairman &L TS L1=,

Mr. Christian O. Rasmussen / Chairman
(MAN E. S., Denmark)
Mr. Michael Stutz / Secretary (WinGD, Switzerland)
Mr. Robert Meyer (CIMAC / VDMA, Germany)
Mr. Daniel Erdmann (CIMAC / VDMA, Germany)
Mr. Jens Christensen (MAN E. S., Denmark)
Mr. Martin Just (MAN E. S., Germany)
Mr. Mathias Glathe (MAN E. S., Germany)
Mr. Chris Van Gijssel (Wartsila, Switzerland)
Ms. Lorenza D’italia (Wartsila, Italy)
Mr. Pasi Lahde (Wartsila, Finland)
Mr. Robin van Burkum(Alfa Laval, Denmark)
Mr. Elmar Hamm (Dr. E. Horn, Germany)
Mr. Horst Briinnet (Schaller, Germany)
Mr. Guido Kornatz (Schaller, Germany)
Mr. Stefan Gaulke (Caterpillar, Germany)
Mr. Anton Brandstatter (Bosch, Austria)
Mr. lan Macintosh-Oakley (Turbo Systems
Switzerland,, Switzerland)
Mr. Stefan Drach (MTU, Germany)
Mr. Thomas Halwachs (Hoerbiger, Austria)
Mr. Gimdal Kalle (Volvo, Sweden)
Mr. Mark Penfold (ABS Europe, UK)
Mr. Udo Storm (BV, Germany)
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CIMAC WG2 “Classification”
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CIMAC WG2 AR IEEESR
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Mr. Sven Neddenien (DNV, Germany)
Mr. Xiaofeng Luo (CCS, CHINA)
Ms. Kaare Hanna-Mari
(Liebherr Machines Bulle, Switzerland)
Mr. A. Yamada (MES-M / JICEF)
Mr. T. Mitsukiyo(MES-M)
Guest
Mr. Yukihisa Shibata (NK / IACS MP Chair)
Mr. U. Foerster (LR, UK)
Ms. Francoise K.P. Hansen (MAN E. S., Denmark)
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4) Update on the AACS Project

LR @ Mr. U. Foerster i, KB FREERF—LELT
Remote Inspection IZBEd SEEREIR A G NI,
L. 2015 FIZFLLFIES N IACS UR D Z26
(Alternative Certification Scheme:ACS. &5 &>
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(a) Rev.[11] of UR M44

Documents for the approval of I.C. engines
Rev[10]IZREN TWEEKX AR OFIEICEAL
T. "Documents approval”&”Approval letter” HYER
fishi=,

(b) Rev[1] of UR M71

Type Testing of I.C. Engines
Sub-systems ZE§9 5 TANEBZEBMT HIEM
TENt-, £t-. Sub-system A T3> THBH
BlE EESN-RREGZERT S BAREL
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(c) Rev[5] of UR M51
Factory Acceptance Test of .C. Engines

A UR 058 F#5E (3 TR &R (FAT)ITBB>TLVA A8,

IACS AU N\—IZ&BBEHFD UR OEBREBRE LV
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(d) PM20005 Rev[4] of UR M10
Protection of internal combustion

engines against crankcase explosions
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(a) SG “Propeller damping”
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(b) SG “Turbochargers (Revision of UR M73)”

SG ® Chairman T#—>7= Mr. Heinrich #3124 7L
f=f=&. Chairman FRETH5H'. ABB O Mr. lan
Macintosh-Oakley MR EL -, S . HWHIE
7% Chairman IZEEF E,
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(c) SG “Vibration limits”

Chairman T#4 Wartsila(Italy) @ Pestelli AAF
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close [ELAULVAY stand-by (R IE) TRNETBE . iR
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(d) SG “Gas engines (Future Fuels)”
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(e) SG “Terms and Definitions”
Chairman 4 ROM6d | F-EBEXELEINLDRAE
EHEZLTHEEHEDERICETHSTELG
EEHY. K SG % Close TH5HREHST=,

(f) SG “Fight of Piracy Parts”
MAT OV DERAT TR TIVIZLDE
BRLEEIC. W bBHAENZFERIN TS,
NIZKY, IOV A—D—DE R DRTHEEF K
o>fzY, MERICEDNSTILNERET SI5681H
B8, INoBHMIZHLT CIMAC A /N\—Txf
EEBRFLTWISEESIDBD, TR . WG2
Chairman @ Rasmussen B2 EL=EHTHAH,
HEELRRABEREHR->TOTF v/ \F—/1N\—0D
=8, Bli& SG ELTHILTEEIL TLE LS
=5
MBED WG2 £&ED%IZ WG2 Secretary HSFHE-
BEILL-#T. 2 HBE N’ Break-out Session for
SG Meetings”[ZH VT, A SG M Chairman [&
Schaller ® Guido Kornatz NB5%E &% o1, &=,
WG2 ATSMEHEENELNT=T=8 Guest EL TS
mybZ&éli=,

(g) SG “Hybrid Solutions (Battery Task Force)”
AL WG20 IZTHIELTWAHN, ZOREZE
WG2 [Z3HRET HI—TAR—MRERDHIZVEDE
mAY Chairman ® Rasmussen MbiRRENT =, L
ML WG2 oS MAEEEIEELT . EimDLE
B EBATWG2 ELTWG20 $E810) SG #Hiki
THBEIELL close T5ENFER/EEHT=,

(h) SG “UR M77 Pipe Class amendment”
(SCR M) FRFERABEEICEAL T, MfkICK>THEER
BEHNELGOTNSEWNIEFICHL T, TSCR AR
DTFRICKESINDLDIE. IACS UR M77 D
Class Il EEEEAIET IELVDIRER IACS ITIRHL
=, IACS MP MoF{UEIEZEZADRAHTH
YU, ZRIERDT=HAK SG [E Close §5,

(i) SG “Revision of UR M10”
IACS MP H»{7->TL\% UR M10 OZIEIZEIL T,
CIMAC Mo TFEEEfRE - HR—bhL 1=,

"WG17 @ SG HREEVF0 0 7r—RBRITHT
SN D RE BT 5 R—F

-M10.9 MTlevidence of studyl&WLVIXE D EEH
DEFKIE,

IR IACS MP MoDT4—RN\w b,

5. Tt

1Y WG2 AV N—YRrDTYTT—k
WG2 AN—WEHMIZANE LoV, KEE-1HY
PEUMBDREDLILEERRBEBNHLIN., ChbExD
AO—F BF=DITAN— AREERL TS,
AVN—=)REDERKIZHTZY . BEANEHRRYIELDDE
RO IRHRARICET AEEARONT, OS2 = —
AVERSTIKBEEHDH RN 5, Chairman @
Rasmussen Mo EARMICIXFRICAEZG\E
DERNTREINT,

2) CIMAC WG2 0 online platform

LIRTALEEM LA > THY, Google Docs #{FS5ZET
EHESELEA, —HD WG2 & (dhE) M
Google Docs MWMEZ L=, EDTSVRT+—LFE
EIMDROSENTLVEM ST,
4. Secretary o T Ty T+ —LELT Google
Docs Tl&%< Microsoft M Teams #{E AT 5 EMR
BN, WG2 AV N—2BICR#ERIThIL Teams &
#RTHIETREL .

3) CIMAC WG2 MEENIEZIZDLNT
THROEFHEISEBITFHIEMN WG2 A2/N—D
Martin Just(MAN E. S.) A biRESh., THRINT=,
CIMAC WG2 @ Web 4 MMiBE SN D FE,

The members of CIMAC WG2 ‘Classification’
cooperate constructively and respectfully with
classification societies and IACS in a close exchange
of experience and ideas on the development,
creation, revision and interpretation of state-of-the-
art marine rules and regulations for mutual benefit in
order to maintain and further develop safety of life at
sea and protection of the marine environment.

6. RERE
RE.,TZ29TILET 2022 &£ 11 BIZ physical
meeting #X—XI[Z, Teams A EHE=/\1T1)
JFTOREZHRETFE.

Lk



I-I. CIMAC WG4 “Crankshaft Rules”
Web (/\1J1)yF) Eff&5H(2022 £ 5 B)HERSE

1. [IL®IZ

9508 IZE 35 CIMAC WG4 D EREZMNFIL
VI (A—=AN)T . o540t A) ThRESh
f=DT, UTFIZHET 5,

2. ERBLUVHREE

-BEF: 2022 F£5 A 11 B(K) 9:00-17:00

-18FF: Salzburg Congress Center (/LY )L%)
-HEE (23 4. RIRHS N 14 )

F#& : Tero Frondelius (Wartsils), David Bell (Ricardo).
Peter Bohm, Alexander Riel3, Frederic Klockars. Per
Nilsson. Bruno Plaisance (MAN E. S.)., Pasi Halla-aho
(Wartsila) . Patrick Rebholz (WinGD) . Jack Dowell
(Wabtec) . llya Piraner (Cummins) . Joerg Leyser
(Caterpillar). Venesa Kesco (Volvo Penta), Trond Inge
Eide . Jorgen . Letvedt (Bergen Engine) . Béchir
Mokdad (Liebherr) . Thorenz Casten (FEV). Marko
Basic (AVL). Axel Albrecht (DNV). Jochen Schmidt
(Alfing). Jose Miguel Baz (Reinosa). Janine Schuster

(Groditz). 1 FE= (S SUHAR)

Torsional Vibration Symposium 2022 [Z& € T, &
&L/—C'j: 2 ﬂiﬁﬁzsi[')':ﬁﬁﬁéhf:o

3. SBTOBAOBE

RHMREBE 1 BEEAUIAUBATITON. 3 HTTIL
—TDREBEEHLUVZOMOEZEBICOVTELEDONT -,

‘EU OMED#4AA THSH HORIZON 2021 (2315 LA
271="Zero-defect manufacturing for green transition in
Europe (ENGINE)” OSBRSS, WG4 MY
SETHILITh I lENESNT, BRLAILT
RMpERESETBREUCT HEREY IV EFHRT
230, RRBLVIERFARAOHEETIVIY—IL
AUV R EEERAOFRRSHY—IL, T—2EH
FHiEERFES D, WG4 TIEBERB~NDEIEZITI,

* (¥R #0 F SLEH AT

CIMAC WG4” Crankshaft Rules’EAXIInEE &
FE FE BB (RE:F FI)

-IACS UR M53 Appendix IV DEIEIZEET % IACS £D
sEam AR ESNT,

4. YITGN—TOHE

4.1 Multi-body Simulation (MBS) 4745 )L—7

‘MBS D BHE%5EMK Sz, Python A—XTOT—424E
B Y—ILtyrEERLTL S ENTRE ST,

4.2 Multiaxial Fatigue (MAF) %74 )L—7

- ZEG NRFEREFHEORET LT XL (FRX)F
vL 2P (“Algorithm Challenge”)D BB ARSI T=,
EDTILTYXLNENRTWSMEBREIZE LM 1=
— A TILITVXLDOEZLHEERIETS-ODT—3t
rERBETELZEDERNEN ofz, RERIEREM
[ZIZ CIMAC Recommendation Z B #LXZ{ELTLY
EDTE,

SREBRBEANMORBEOTILIYRXLFYLUDIZD
WT.BHICERAIEZBALANENBED 35%ICL
MELTLEL, By —XZRELL. RKREANT
TTHE FERERBMILT 5% NREZEELT. B
ERLANETIZ LG ST,

4.3 BEAREMCETIYIIIL—T

EESEMEERTA-00 Appendix £ELT, LA
L A(K=1.1). L)L B(K=1.15)IZBET 2ERARIC
DWTEHESNT=, LRI B DFRIEIZIX, EFH AR TR
HERELLEOBREZELTVSIENARDONS, LA
JL C(K>1.15) IS HDHMEE AN THERINS,

HEBRR TOEFTRBREREENETRECERT HE
ERBEIRET S Appendix BIZDOWTHEBEN ST,
HEHIT, IS5V VEMBRICEYREVENKRE(EDLD
DHRET, SERERNMITHOND,

HWWISU (80 FRIFE ~ BRI HE) DEFT AR
RIEMRTTLOO2HY., —BOREDHABREZRESRS
ROFELEHERIBLTWVS, FBREDORVWERKRISUY
HOETRENSVMERTHIZ LN RESIT,

5. XBI=#

2022 &£ 11 B:WG ¥Rty avIfie THREFE. 7
52%97)Vk VDMA (GHlRE)

2023 &£ 3 A 14,15 B: ALY —(TFV R KA
Liebherr Components Colmar #t)



M-II. CIMAC WG5 “Exhaust Emission Control”

Web EfE&

1. [FCHIZ

2022 4 5 AIZ Web 2ETREESN =% 72 @ CIMAC
Exhaust Emission Control Working Group (LAf& WG5
EMRTB)SMLI-DOT. ZOMEIZOVTHET S,

2. FEBREIUVIER
2022 £ 5 A2 H.3 8 19 K5 23 B (BARERM)
Web &%

3. HiE#E

Web SEDEMEITLTTHS,

Daniel Peitz (HUG Engineering ,Switzerland)(3& &)

Heikki Korpi (Wartsilé Finland ,Finland) (£32)

Maximilian Bierl (FEV Europe, Germany)

Matthew Bloss (Bergen Engines, Norway)

Johan Boij (Wartsila Finland, Finland)

Olivier d'Olne (Aderco Marine, Belgium)

Michael Engelmayer (Large Engines Competence

Center, Austria)

Dirk Kadau (Winterthur Gas & Diesel, Switzerland)

Adam Klingbeil (Wabtec Corporation, USA)

Dorte Kubel (MAN Energy Solutions , Denmark)

Hervé Martin (Turbo Systems Switzerland,
Switzerland: |B ABB Switzerland)

Joseph McCarney (Johnson Matthey, UK)

Mark Penfold (ABS Europe, UK)

Rom Rabe (Wismar University, Germany)

Matti Salo (TT-Gaskets, Finland)

Junichi Sato (IHI Power Systems, Japan)

Kate Jensen (Alfa Laval Aalborg, Denmark)

David Schwarz (Rolls Royce Solutions, Germany)

Johanna Vestergard (Wartsila Finland, Finland)

Sven Vosteen (Caterpillar Motoren, Germany)

Hans-Philipp Walther (MAN Energy Solutions,

Germany)
Peter Wania (DNV, Germany)
Max Wu (Lloyd's Register, UK)

4. BENE

4.1 RIEEZEBHROER

Web £ (3 Peitz ZRDAIRIZKYEH LN, Web &5
SMEOBCH/NA D ThNT =,
AIEEBRERIIAEINT,

4.2 IMO & EU M E[A
MAN #t® Kubel Eh5 IMO QIR RAEFHESNT=,

* WRIHI R B4

(2022 £ 5 A)HFEHRE

CIMAC WG 5 “Exhaust Emission Control” EIRNXtIGEE S

TE ik M

1) 5v9h—iR> (BC)

MEPC77(2021 £ 11 B) T. kBB F (T Z D TH
MIEBERBFELEMOIYI) -2 GIRBIZYIYEZ
HEFEREICAEL-, PPRO TIHEMAE BC E#)
ZELITRET A-0IZ, FILLBEMETREALT-,
BIEAEELT FSN 2BETHH LI & PAS [FFEZY
AMIBHINTWS, BERHR(TUoI—IVEREHE
HB) &, ER/DHTIXE PPR 981 (T4 RETY
Y —7%) B KV PPRY/8/4 (IMarEST : The Institute of
Marine Engineering, Science and Technology) Di2%E
LT 5. R DEMICLDHE, BIEHRIE IMarEST
NEICEDVWTRVDREZTV. MLETORIE/ER
[CEDWVHIHERET S EERERIANSEBELL
T RO—T ELREH. LEVME. AIEFELHY. &
EHERIX PPR10(2023 & 4 B) ICHRETHFETH S,

Black Carbon

To be considered by correspondence group
Documentation?
Low BC fuel? Dependingon
Certfcation? engine sizeftype?

On-board Similar o distlate?
monitring? Orlower?

Threshold?

Scope?
Arctichear Arclic

Al s
sy Voluntary

Low BC
Standard

Measurement
procedures?

FSN, PAS, LI1?

2) Multiple engine operational profiles (EOPs)

PPR 9 [CT.NOx BRFEIDEMMEET[ORRY . BHD
IVOVEETO DA ILERADERIICREL . FHLL
BEMEE. IMO RFEIOFMGEE, E—RFRAUM}
DATH AL NOx B HED EEZ1RETL . EIAPP [ZF
FTETANAVIWRABET TV r—a ERMTHLE
EZAREICT HREN H D, 2023 F£D PPR10 ITHEF
ETHA.

3) Exhaust gas cleaning systems (EGCS)

MEPC77 T EGCS DO#LWWAAFZIUIFERBEINT=,
PPROIE, TWRYEZEFMDH AR5 1ETEGCS %



BYOEKBICETEIANAMFIVRIIZEEL. Zh bl
MEPC 78(2022 &£ 6 B) TEAEINSFETHS,
PPR10 [ZMAITRAZRDEEEL T, MARPOL fftEE VI
DBREEDER. BURKASIER LEMBE LVEYE
B) D= DT —EIR—ZADHEILHH B,

4)SCR HAKS 4> DK E (MEPC 77/11/2, MEPC
77/INF.6 & IACS MPC 112)

MEPC77 ~ 77/11/2 iR SN, SCR HMFS1> Dk
STORENSN, BEIZIX. IACS Ul( (Unified
implementation) MPC112 MoDIERMNEENTLVS,
PPRO [ECDREYIIZDWVTHEVERFITLY. SCR A4
R4V DHRETICETAHLWLWT IR T ybZDOWVT— &
MERAEND =N, TOMTUMISHICHETINE
BHd. HLMERIL. RESDFRD Y3~ MEPC
79(2022 £ 12 B)IT1RESN S, SCR HAFZ1 DR

SIARBETHY., T TITETHTHACENFERSNIA,

IMO 7B+ R (2T MEPC 80 2023 £ 7 A) TIXFH
b, EHIMIZIX, IACS Ul MPC112 rev.1 [L5]Z
BEAENTHD, NOx Lo —DREEEGHHBEETEL
FELHD,
5) *3> & LCA(Life Cycle Assessment)H 4 FZ 4>
ISWG-GHG 9 ( Intersessional Working Group on
Reduction of GHG Emissions from Ships) (2021 £ 9
A)IE CO2.N20 . CH4ZERRETHLCATARTA2D
ERL, AR 9T LCA HARSAYVDRRICIHEBME
EbDHot=, A& N2O [ETFERIZERINATEY. Ch
SIZER D ELTTIEGL LCAHAES10 D—ERE
LTHbHND, LCA HAFSAUIE ISWG-GHG 11 T
2022 £ 4 RICLUT oF MG EmNThT=,
- FHBESIUFEINSFEROMMARFICET
BLCAHARSAVEERTHI-DDEE
- CO2.N20 . CHs ® Well-to-Tank #& U Tank-to-
Wake BEtHEZH/N—F %,

LCA Guidglines

(Guideines for the assessment of fecycle GHG intensty of maring fuel

Qutcome of ISWG-GHG 11 (April 2022)

- Agreement to develop LCA Guidelnes for main current an expected flure merin fuel.

Wil cover Wellt-Tank and Tank{o-Wake emissions of CO,, N0 and CH,

~The GWP00 willbe used as a basis. The GWP20 may be included for comparative purposes.
- Other sustainabilt ssues also o be addressed.

~ The LCA Guidelines il b a stand-alone lechnial toa,

Operational
emissions

LR
= JE— —_— —_ X
Well-to-tank Tank-to-wake
Well-to-wake

HARELT100 EfE D EKRIEE R E(GWP100) T
HY., LEDT=(Z GWP20 NEFNBIHENH 5,
ENTETEL 156 FEHENDLEVLDITEIZER
AITEIBELHY. TIHIMENTTESHBAE. T
HEULHHEN S MEZFEAL. HEOI VLU TA

TG REED B D,

- LCAHARSAUIE MILLI-HEMY—ILIZHED
TIAIMEICIEREN HLAREMN H D LN ER
Shi=,

MEPC78 T, GHG i EDFHELRBIAEZELHARSA

VEILICHKBIELHOIC. HLVBEMSERITD

WHELHD, REABIEMARED Well-to-Tank &

U Tank-to-Wake 770—F, NOx TH=HILa—KT®D

ARy TDEBAZEORFLZENHY. 12 AD

MEPC79 IZHR&EFETH S,

LCAHARSAVETERIEAICIE FICRFIOERESZE

ZRET H-OBERNNMND,

4.3 CIMAC GHG Strategy Group MDikiR#Res

Turbo Systems Switzerland @ Martin KA\5 CIMAC
GHG Strategy Group DKM RES 1=,

GHG 12T A RTAMR—N—Z1BHLEIT TS, —
REAR T A RR—N—F TIZRITSN, TDE. &Y
A R I SaSAC G VA IDWAS & o ¥ - N2 =
—T KFRE)RTOLODT—rav T ORREEE
BLTWL5,

4.4 INAFPRFE NOX
MAN %t @ Kubel EH5 IMO QR REEHIRESNT=,
IACS MEPC77/7/7 1% PPR9 TEhah, /(A 1K¥ &
NAFBRHEITLVURIE TOZALIT7AILRBEDIAVR
—RUMNREIZHOI>TIVOUEEBRTHEVNSEHT,
NOx HEH EDFHfi %L THEMATES LV FERITELT-,
TIEEMERDEEREMF | (RFNBO: Renewable
fuels of non-biological origin) (. FE#%: 3% 3/ D BRI A
EMhot=1=. PPR TORBRICIFTEFNLGLN R
XFSNTEY., FFRBHTILENH D,
IACS XE(&. RIREHHELHERLY ) 2—av R
SINTWS, Ul EEEFORBEORRGHRRTHY. &
HIMIZIE MARPOL MDD AICEEMNMA SN D ATEE
HENH S,
WG5 DMIRIBE D A 13— 5 BB RHARA—Z %
EETHHIZ 30%DEAFHIRNEASNZHEALH
2fo T UID 122 8L 12.3 [F, NAF BB DER
DEHEEELTLS,
- 122 T @QAVKR—FRUNERIIERENEERESN
TUWEWMEE . NI RETORELNFTIATNS,
- 123 BIENDBEGGEICAREGAEREEYT—DY
EEERT Do
Ul [Z. A4 6 BD MEPC78 IZ&>TERIZEKREINS
FETHD,

4.5 EU OFEFIEM
EU TEBEINTWARFEIOT7yTT—MZE3T B1EHRIC

797



DUV\T, RR #t® Schwartz KA bHEMH 1=,

1) CESNI/ ES-TRIN

CESNI ( www.cesni.eu) (EUROPEAN COMMITTEE
FOR DRAWING UP STANDARDS IN THE FIELD OF
INLAND NAVIGATION ) [Z T ES-TRIN ( 2023 )
( European Standard laying down Technical
Requirements for Inland Navigation vessels) 24N E
HN—2aVEERHRTHS, CESNI [E, 2022 M5
2023 F£NOMIZ ES-TRIN IZREBRHOEELXEATS
F=ODIALFAEERLE: (BRITHES . TEM. &
FRAImE) .

CESNI / ES-TRIN

Timeline alternative fuels in ES-TRIN CESNI ﬂ

1| CE MO AT MG I L A S R0 N D A A A A A 5 O N D

General
requirements
(Chapter30)

Fuel cells

—

Methanol
e

s T"“‘m‘;’mm"‘m At approval by P, pssible use as

Hydrogen interim guidalins for ot pojects

compeescad) Onging eison ofth il daf s =

submitted by Germany
Methanol in
Cobiter mm=m——
engine Awaiting proposal from Belgium

Storage and

e dlCNG GEEE -
\watting proposal from France

Others

Collc ry—— ion, evaluation, and revision of the req

’PT/FCmeeting ‘ PTmeeting ‘ CESNI meeting

Updates on applicable regulation on EU
Inland Waterways

03.05.2022

2)EU 29 /35—

tho 4 DOREBEICEATHEREE (DA) OF#E Al RER

ERT TV I+ —LDOFERMEEN 2022 F 3 A 30 H

[ZHfTSNT=,

2022 £ 4 B 11 HORFEKBOEMRD = D Hf Al

B TS YR T4+ —L (ST8 water) R ZDHEIXUT TH

%

- IWV(Inland waterway vessel)|Zi# 751 Vi3 FE #il fR

- WER e MHEEHIODORENLEL—(T—IL
T COEOtEIFTHEL)

- Tax04:2025 EFEFTHDAT—Y V -RIFODRAT—
(BFFEHIRRZAEL )

RFNBO [&. FuelEU maritime IZHBEL TiERSNTE

T=o

Twell to wake 1770—F%EAL. RFNBO 25 %51

OBV /Z—DEENBETSNDFETH D,

3) FuelEU Maritime

FuelEU Maritime (3 EU BE & & EU BRTHEPTH

%

Transport & Environment (2022.4.21) THER S AL T=HI

T EZIC RFNBO #EMT 2 LWMEELH D,

EU Taxonomy

Current activity plan of DG FISMA and the Taxonomy platform

N\
m‘ Regular Review
TBc 202
SFP final
\Currem Framework ,uhﬁm':: ;;,puo;;z y,
+ DA Delegated act 2’“*"5“'}"' [ Taxonomy )
* SH:Significant Harm ;:‘ extension | SF?l\nalrepoﬂ
* NS No Significant Impact”” il n—
:NoSig PACE e gus, o1
\ N 759 474-h || |
*  SEP:Sust. Finance ST fnel report
Plattform publisned 28,0222
\New Extension |deas y,

4.6 TOT DIEFIEIR

HI BN DI BAET 7 ORFI B RERSE L=,
HEDHHED 33% L EE HHS 60 DEAFRE.
2050 FE LRIz Ry OO BEEZRKRLT-,

T TIZ 14 OFHWEIENLZBIZESHTHEY. 39 OFF
HEOSHTHROBEHED 56.6%%F H5HTLVS,
BATIE 2050 EDH—HRYZa—rIILIZEITFT)—
VEEEENEATEY. 2022 £ 4 AIZ. 5 DOEER
F(EIRE, BELE. JOGMEC &%, fhi¥x. BRE
£FX)NELTEZIN,

Climate Ambition Alliance : Net Zero

Global
Emissior

9 2050 Torge Vs

HPartes 3004
® Tormet Yew Before 2050
> s PqY

 Tiget Yo Al 250
- ) iRt 4190
 Other Turget Year

) DRsties i
® Mol Agplicatie
[ waty Ol
HiaDovurent Sutmitted

11Partes 95 g1
ut] Vi alze incvidualtargets of ELY Members on the map

hittps:/www.wri.orgfinsights/net-zero-ghg-emissions-questions-answered
By Kelly Levin, Taryn Fransen, Clea Schumer, Chantal Davis and Sophie Boehm

4.7 hEDRFER
HERERDSMMNLEL A N—DSF YT, BFHL
BERCTERREEDAREENHIERDIRENH 1=,



https://www.power-eng.com/coal/china-promotes-
coal-in-setback-for-efforts-to-cut-emissions/
BERBOVLEMEOEBRICEDIARXKNERD B
BRI BERANDEELEMNRBHEIN TS,

4.8 JbKDIRFIEM
EKROBFBRDT VT T—EDENENDRENL
Mhot=.

4.9 ERTIUNMRHIEIR
Wartsila 4t ® Boij K5 EU 29 /3—0OEEIZDLNT
HMENHoT=,
1)EU 29V /35—
[SEBEREEZIOBRIDNAN—"avIzliE, RAAREREF
HFEENGI T,
B9 /E—HRERIEREE (CDA) IZIE, TRIILF—ER
FIDS EU B0V /S—~DEMDBFEBNEENL T
%, FSTMEFRAIELTEC2.2.2022 12&5T2022 £ 3
A9 BIZERBSNEXICEEASNTz, EU BRLEER
X, ZRE-EHTTE0IZ4 7 BDEFAHD, EKR
SNT-1BE.CDAKIZ 2023 1 B 1 BIZH%T 5,
EEIVIOUA—N—ICREEET 5/ IRDESY
THbo

429 LABHEMCDHEE

430 ‘LBEARBENCDB/GEBELIVENDEIE

J—YIrlb—i3y
431 NEMGHIBORER AT LTOILEH R B
DD EAEDE R

HE.4.29 DEEMLEB (SC) DEMMRI)—=2T
HETSC)IZIE. UTHBETHD,
- S47944)L GHG A% 100gCO2e/kWh ki, Ef=IZ

THE INTERNATIONAL COUNCIL ON COMBUSTION ENGINES

4. “Leaked Version” Annex 1 “Climate Change Mitigation” 4.29

4.29 Electricity generation from fossil fuels TSC for SC:
1. The activity meets either of the following criteria..
a) Life-cycle GHG emissions from the generation of electricity using
fossil gaseous fuels are lower than 100 g CO,,/kWh....

b) for facilities, for which the construction permit is granted by 31
December 2030:
i. direct GHG emissions of the activity are lower than 270g
€O, /kWh of the output energy, or annual GHG emissions of the
activity do not exceed an average of 550kg CO,,/kW of the output
energy of the facility's capacity over 20 years, and

ii. the power generated by the activity may not yet efficiently be
replaced by power generated from renewable energy sources, for
the same capacity, and ...

04.05.2022 J. BoijWartsila 8

- 2030 £ 12 A 31 BETIZBHRFANFTESNI-IE
BDIBE . EiE GHG 51270 g CO2e / kWh ki, &
1=1%

- [ GHG HrH E4° 20 R T 550 kg CO26/kW
BRI,

HEHEIRICMA T, FHICK>TERSNEBHANBLE

AT R —RICK > THEMICESHRZIONAELVA

BEEMNHLI L. BRFARARHOERBFRFEEOEHRME,

BAARFLIIERFZRBANOEERFD2—ILEE,

BT ODEMEENDLETHD,

F- HHEFERTIOOEBOESENEENTE

Y. N\AFBRHEERTS5E(E. EU 2018/2001 (B &£

AHETRILF—FES . RED II) DEEEIZHEIT ZNEMN

Hb.

Euromot (&, 2030 ELFETIZHRISNI=TSV D EH(C

BT 574 —FN\vOERBLEN. ZERD T —F1\YY

[XFEAEBEBRINT, L. RIFIDLEZTRTIEHLD

MOBRENBASINT=,

IZITE 2 REETAHREBFE)MNEAINSGTFET

Hb

5. 4TI —7(SG) DEBRAHE

WG5 Mo DIRFEELEDRITDI=H. 4 D2DHTJ)L—
TOEEBREMNRESNT=,

1)Future fuels emission control
REFRBHEOHEA ROV TERELZHAELES ST
%o

2)Low CO2 technology

CCS 4 CCU [T\ TEEKRERANIIAR—/—FZTE/K
FETHS.

3) Review & outlook topics

HEA RGN HEA R GG EEZEFRIRANICOAU ISR
5,

4) Emission monitoring

BRER. FFM0AVTIAT VR VY —LREDF
SINEBFITERLAVN—DERERD D,

6. ZOHDIEYHIR

AVN— BT O RECFERIRELH o1,

1) NOX TAMFAZILIZDLNT IMO IZRIEIREAHY.
RRELDBEMERTRIATAZERLNH 1=

2) —SDETHIL—T EGCS OEAZIENHD, O—
HILTRESNDZDTIENDETH D,

3) b T SOx ECA A IMO THit&Eh 6 AD
MEPC78 TERICIRESN., BITh(L 2025 £ 1 A
1 BALERFID BRSNS, NOx ECA TIXALY,

4) CIMAC [#/1Z WG BfiZEEL TV,

7. REILHE

11 B#AIZI5297)L6M VDMA T CIMAC WG =
ENTESATLSWGSE11 B2 BELU 11 B3
HIZEEZFET D, PEESEELT202352 814 H
[COrJRBEHEFTETHD,



I-IV- 1. CIMAC WG8 “Marine Lubricants”
Web Ef%4i#5(2022 £ 4 B)HERE

CIMAC WGS8 “Marine Lubricants” EIRXICEES
FE BE EA

1. [ILBHIC

2022 FE(HF 4 F£)4 B 5 B () IZKESNT= CIMAC
(BRI R £ 3%) WG Marine Lubricants (ifi B8 &
M= W= 2B MLIzDT, TOMEERE
T5, RSB HFEIOT ISV ADEEDT=HIZFHY
SAVERELS>THD 7 BIEDY T RE (Teams &
) Thb.

2. BAERBSLUERT

1) BRF: 20224 4 A58 (k)
16:00~18:00 ( B A<BFfE)
09:00~11:00(3—0v/\EFFH)

2) 57T :Web &5

3. HiESE
HEEIIR-1IZRIEBYTHS,

4. BEENRE

#% K (X Dorthe Jacobsen K (MAN E. S.), #ZE (&
Maarten Boons K (Chevron Oronite) T, 27 Z DS MNE
(R-1) DO, TFELE-EEBNTHONI,

RETH. RVIBROBRELHY . TDR. BERE
(R-2) - THEHONT=,

. SEOREIE. & #. Winterthur Gas &
Diesel(LA ™ WinGD &3297)& Hug Engineering M 7RR +
SHtERY, RA AT 4/4~5 |2 Face to face meeting &
LCRET A FETHoI=H. COVID-19 DIKRICKY A
B Web REBELTHEINSILEGSI-IEMNERBASN
T

1) Subgroup update
Maarten Boons K (Chevron Oronite) s, 4745 )L—
TITOWTCEBALNGSh -, BEFSROY T IL—T
ETEEDESEYTHS,
- 2-Stroke & 4-Stroke Deposit Control
Convener: James Dodd,
Secretary: Don Gregory
-Used Oil Analysis (XX T IKEE)
Convener: Konrad Rass,
Secretary: Luc Verbeeke
-Field test inspection safety
Convener: Mark Embleton,
Secretary: Maarten Boons
-2-Stroke Scuffing
Convener: Dorthe Jacobsen,
Secretary: Luis Garcia

* (E#H B LB - TR
BLEMREWERRT

2020 Industry Questionnaire
Convener: 7,
Secretary: Mark Embleton

®1 HEHE
Name Organization
1|Dorthe Jacobsen MAN Energy Solutions (Denmark) ZEE
2|Maarten Boons Chevron Oronite (Netherlands) BE
3|Luc Verbeeke Chevron Lubricants (Belgium) £8
4|Donald Gregory Gulf oil marine (UK) £8
5|Luis—Jose Garcia Shell (Germany) FB
6| Sumito Nishio National Maritime Research Institute £5
(Japan)
7|Kai Juoperi Wartsila (Finland) £8
8|Konrad Rass Winterthur Gas & Diesel (Switzerland) £B
9| Akira Koyama ENEOS Corporation (Japan) x£B8
10{Mark Embleton Maersk Qil Tradin g(Denmark) £B
11| Tetsuya Yamamoto Japan Engine Corporation (Japan) £8
12[Luke Pearson INNIO (UK) £B
13|Daniel Peitz Hug Engineering (Switzerland) x£B8
14|Vanessa Reiter MTU (Germany) £8
15|Stefan Schmitz Boll & Kirch (Germany) £8
16|Usman Muhammad Lloyds Register (UK) Z£8
17|Chris Dyson Brookes Bell (UK) £B
18|Yang Huiging SINOPEC (China) £8
19|Ohle Ort Caterpillar (Germany) £8
20[James Dodd Infineum (UK) Z8
21|Johanna Sunneland Alfa Laval (Sweden) KE
22|Nikolaj Kristensen Hans Jensen Lubricators A/S(Denmark) | ZE
23|Sean Paveley Castrol (UK) Z£8
24|Nikolaos Kotakis TOTAL (France) R
25|George Spithouris AEGEAN (Greece) KRE
26|Oliver Glow Exxson Mobil (UK) R
27|Lawrie Peck Lubrizol (UK) K
%2 BERE
-Welcome - Jacobsen K
*Explanation of meeting
invitation change - Jacobsen K
*Subgroup update
- Deposits
- Used oil analysis guideline.
- Safety
- Scuffing
-Formalities: membership, action item review
- Boons &

June meeting planning
- Boons K. Rass K. Peitz &

*1SO 8217 update

*Plus delta

- Jacobsen K
- Jacobsen K




a. 2-Stroke & 4-Stroke Deposit Control

James Dodd K (Infineum) A\, deposit control D AR
(DWW TEHRBANGENT=,

lHow are deposits formed? . 'What to look for]. [ The
role of the lubricant and lubrication challenges ] .
Operation recommendations 1% & DETHERMIND T
ETHb,

b. Used Oil Analysis

Konrad Rass (WinGD) K & Luc Vebeeke ( Chevron
Lubricants) M b ERBAN ST, [ERAS O EHIZE
FTEAHARSAVNZREDIAAMEIRELFLL, 1Y)
AEERL.WG ICRETSHILEMoT=,

c. 2-Stroke Scuffing

Dorthe Jacobsen K (MAN E. S)OMHRAY T4 4
Position Paper ME#HKRIZDLT, CIMAC DHARS
1V DREBIZEZ SN DEFE->THRAL LGN, &
EOREHELYELRFOTHY., FIFXTEHALTNS,

d. Field test inspection safety

Maarten Boons E (Chevron Oronite) hhSERBAS Y=,
BA®D A 8— (BB HA—H—:Infineum. BP. Cevron
Lubricants. Shell) # AhT{ToTL %, 2022 FRFTM
BT,

2) Formalities: membership, action item review
Maarten Boons K (Chevron Oronite) b5, HARS A
(LArT—=2aV)BEIODWTEKESZON=-EE
DITEKRIC OV THEREN SN T,
F.RBEOZREOKRICOVWTHBALNGShTZ, 8
DFIRIE 35 BT HE 7 BT 2ORM)NEEITED
IEEZF>TLERRETHS,

3) June meeting planning
R[E(E, Face to face meeting Z#FELTLVS, 4. XA
RBIZSROIL HEFEEZRANIECH194TH
ofz, £z, 5 (T4 1 D Face to Face meeting(1 B
F)EFE2EDN—FYILRE BN [TTEHIEMERESN
TW%,
4)1SO 8217 update
Dorthe Jacobsen K (MAN E. S.) V5, A2/ — )L/ A
AERBHIDWTEMN G ST, . NAFEBIIHT D
HiEHICELTRBANGENT,
5) Plus delta
RRICARBORVA. HERITOVWTELEDNT -,
oRLVA
MHEEREEICRLNTT
“FELMAETRLY
N—F v )LIXEEGEELELT:
REREBELEEICRL
oWER
‘CIMACRF 1A rDHABDHE - Maarten K[,
CIMAC EHERBICHLLOXEZICETHAREIKE
$HIELEGHT,

5. RE=E

REIDRFBDFEFRDEEYTHS,

» 2022 £ 6 A 21 H~22 HIZ Face to face meeting ¥
ELTWD, RAF&HIE WinGD (R4 X)& Hug
Engineering (R4 R)HMHEHT B,

-REIQFERETTREFELTLD,

- Safety moment

- OEM presentations on Particulate Emissions

- Final UOA paper to address group comments

- Scuffing paper review

- IMO update, external speakers on “IMO 2050”

M-IV-T. CIMAC WG8 “Marine Lubricants”
Web (11T vR) EFRK#(2022 £ 6 A)HERE

1. [ECHIZ

2022 (4 £)6 A 21 B (). 22 B(K). WinGD
(RAR, D423 —Y—)L) TRESINT-5 69 [@ CIMAC
(EFR PRI R = 5% ) WG Marine Lubricants (fifi i ;&
WMI—F TG IN—)FHSA0SMLE=-DT, D
BMEEZRETH. AREBE. FRIOFT V(I RADOEE
DT=H1Z Web £FEELEH>THLHHTD Face to Face
KETH-T=,

2. FREBRBLVEMN

1) BE$:2022 €6 B 21 A (K). 22 B (K)
2) BT RAR, 4V E—Y— )L

3) /RAK:WinGD & Hug Engineering

CIMAC WGS8 “Marine Lubricants” ERXEEZEE4
FE BE BA Y

3. HEE
R E A TE TV, SBAREE 57T E
BYT, [FEAEBRMTHELEELSITHS, Web TDS
MEIERETHT=.




4. EBNAE

R (T Jacobsen K. 8% (3 Boons K THb, 2&ETIE.
RAITRASHMODOEE  ZEROBELHY. ZD
B.EBLFBERE(R-3.4) - TEHONT-,
MEOFRIISHRFETHY.2 BEFZTAZTADOYD
TIL—TTHOEHMERICANMNTOELENTHY., £+
FAVTOSMNTELR M=,

1)WinGD h oD &4t & BA
l'From Sulzer to WinGD J&REL T, RJILHF—Hvid> WinGD
~EEBLI-SHERBAN SN,

1834 RJLH—

1898 18t RUHYF—T4—EILIVDY

1990 New RILHF—T4—EIL

1997 NILFS

2015 WinGD

2) Route to Maritime Decarbonisation

'On the path to zero! |&REL T, Anders Erlandsson K
(The Maersk Mc-Kinney Moller Center for Zero Carbon
Shipping) MW ofiE T 53— DERBANGENT-, Kt
vA—(TKEM K12 (ABS). AP.Moller-Maersk .
Cargill, MAN Energy Solutions, = 2 & T % (#).
Siemens. BA#MGEEL/N—bF—&L. EAH—HRY
BED-HDHARR L I—THSH, EDav(d 2050
FFETICBBERZHMABTRKRRLIZTEILETH
Bo NAFRM TUEZT AR/ =L AURREITDOLN
TSNtz

3) Sustainability Outlook

&4t A Future fuel IZDWTEEEIREALRENT=,

a) WinGD

e-LNG. N1 7F %%, e- A2/ —)L. e-FUEZTIZDT
EEVANVANCY (W a8

b) MANE. S.

LNG, N\AABRHE A2/— )L, TR/—)L, e-fuel, 7UE
ZTIIOWTENEENTZ, 2 RNE—OTVEZTIVD
V%2024 1I2EAIEFBIEELTLNS,

c) Wartsila

INF ING, F)—=2 A8 )=V F)—VTFEZT Y
=V KRICODVWTENGENT, TUEZT IO
KRIVOUDTAREITOTVSEITHD,

d) INNIO

HRIVDUDA—A—THY ., KRITDOWTEINGEIN
2o T0%KFRBEETIEINETITOTETHEY., 100%
KEDIVOVEREDRTHS,

e) Rolls Royce (MTU)

e-’K%. Power-to-X (e-T4—E /)L, e-A3/—)L, e-A43
VDHEDIAVETMIDNWTENLRESMT=,

4) CIMAC Recomendation 31 THE LUBRICATION
OF TWO-STROKE CROSSHEAD DIESEL ENGINES
2ANA—=I IV ADEBRBIZET A MRS/
RENT=-(CIMAC Web A bMbA 2 A—RTE, K 2 [
E i

5. REISH

RENE. 2022 F 11 B1BO)MNS 4 B(&E) B4y
D759 D VDMA (R Vs T ER) Th#ES
NEFETHD,

-3 BERE621)

2022/6/21

9:00- 9:30 Opening by the hosts WinGD
& Hug Engineering
9:30-10:00 Opening by the Working Group Convener,
Dorthe Jacobsen K
10:00-10: 45 Route to Maritime Decarbonisation —
Anders Erlandsson, Zero Carbon Shipping
10:45-11:00 Break
11:00-11:15 Sustainability Outlook by OEM — WinGD
11:15-11:30 Sustainability Outlook by OEM — MAN
11:30-11:45 Sustainability Outlook by OEM — Wartsila
11:45-12:00 Sustainability Outlook by OEM — INNIO
12:00-12:15 Sustainability Outlook by OEM
— Rolls Royce
12:15-13:15 Lunch
13:15-14:00 Transfer to Hug Engineering
14:00-16:00 Visit Hug Engineering
& transfer to WinGD ERIC
16:00-17:00 Test Engine Tour at WinGD ERIC
17:00-17:30 Meeting close & transport back to hotel

x4 BERE622)

2022/6/22

9:00- 9:10 Subgroup arrangement over different rooms
- Review subgroup membership rules
- Confirm subgroup membership
9:10-11:15 Subgroup session
11:15-11:45 Working Group Review —Scuffing Paper
11:45-12:45 Working Group Formalities
12:45-13:00 Plus/Delta & Close Meeting
13:00- Adjourn

CIMAC

o comer
oL Cav N s

052017
CIMAC Recommendation 31

THE LUBRICATION OF TWO-STROKE
CROSSHEAD DIESEL ENGINES

®-2 Gas Recommendation 31 M4k




II-V.CIMAC WG15 "Control & Automation™
Web S5 (2022 £ 7 f) HEHRE

1. [XCHIC
CIMAC WG15 Controls&Automation D EfE&ENA S
A THEINT-OT, LTIZHRET S,

2. FfEARELUHESE
BE 2022F7A26H

HEE

Ostreicher Wolfgang WinGD, Chair
Greve Martin AVAT,Sec.
Andreas Buchholz Dr. E Horn
Sai Venkataramanan Woodward
Marc Schinke CIMAC
HO Nabtesco
% &= Nabtesco
3. BRmOBIE

I5H

*“WG15 A /\—i1KiR

"WG15 i E 1%

-IACS HA/3—/3R )L JWG e
HAN—tFx ) T4IZBETHNE VY
fth WG FBIRE

SHkimETHE VY

-REISETE

RE

BWG15 A2/ 3—iKiR

HNMA: Rafal Chomentowski, Sini Hautamaki,
Krista Manninen (Wartsild), Takaaki
Kawase (Nabtesco), Marc Schinke (CIMAC
CS)

B&: Kota Akagi (Nabtesco), Teruki Nishioka
(Nabmic), Dr. Fredrik Ostman (Wartsild),
Stavros F. Papgeorgiou (Latsco), Anirudh
Purayil (CIMAC CS)

BWG15 W\%&Hﬁ%

Greve Martin KA\ SEIDRFBEEHH>THENLRET S,
fﬁfi@#ﬁ%l:ﬂb\’cl& Andreas F& Sai KAV ILIEAL
TW5, SEINEESMEBN VLN IF-OREILR
®EYERor=,

* TTTRa(K)

CIMAC WG15 BRXIGEESR
FE EO W O(RE JIE &E) ¢

BIACS YA /3\—/\R)L IWG e

2021 4 12 A 15 BICREST= 21st IWG-CS 235,
HEU 2022 &£ 5 A 31 BIZEMHESNT= 22nd JWG-CS
REDSIMHENHoT=,

UR E26 (Cyber resilience of ships), UR E27 (Cyber
resilience of on-board systems and equipment)lXF1T
Sh . UR E22 (Development and maintenance of
onboard computer based systems)lZHETH TH 5,
IACS [FHA/N—tFa)T/ICERETELTHREMIC
SRR EMERELTUL—ILEHRBIEZRELT
AV

YINI T EERTHERDEARE—EDRNMNHETS
NTHEY RELYBY IRz THERSN TS,

B A N\—tX21T/BTHrE VY

HAN—tF 2T DOVTIIEESEN HDHT-HE|Z

fir= JWG (23 LRI CIERERZ1T.

BETHLEFHOH: BHI(IACS CP JWG %), —fRHYy
YR D&, BE

BELGAS: DRAZFmERE D AT LIER
NEFENLEELHD)LMREK

Bith WG EBNE

Digitalization Strategy Group
BHDRISIVR—/{— IACS JL—)LREDIKRIZ
DWTIEHRIRH L=, F1= WG2 (classification), WG15,
WG20 (system integration) . Strategy Group
Greenhouse Gas £T. 11 BIZEfESh 5 CIMAC WG
REBECHEBELIZVLEOBLANERLHI-EDIFHRH
Hot=.

SRIBFEIHIEYY
TOREDERWGETORBREELT. TOAIL
fEA VA THHR AT REME OB R RIEE S R—b S 50 A
ZEifohtz, 0O, RESETHEIEHMERZEET Do

BREREBTFE

CIMAC WG MeetingWeek [£ 11 B 1~4 BIZZ52%
)Lk, F4Y®D VDMA TORMENFESN TS, 3
OO0+ 7/ I ADFH LLMRFIZFIZLSH WG15 M5 9
A LA OVWTEREZERT 5,



1. XCHIC

2022 £ 5 A 4 BIZE 33 [ CIMAC WG17 LM BfES

N-OTHREERST .

2. FifEARE L UER
2022%5R4H

M-VI. CIMAC WG 17 “Gas Engine”

10:00~16:00 CEST (B AR 17:00~23:00)
Dessau, Germany and via TEAMS

3. HEEG1R)
BAUFELD, Torsten Liebherr
BOOM, Rick Woodward v/
CHRISTIANSEN, Koen ABC
DIJIK, Gerco DNV
DIJIK, Albertus Gasunie
DODD, James Infenium v
GANSSLOSER, Frank AVAT Automation v/
GIMDAL, Kalle Volvo Penta v
GUDDEN, Arne FEV v
HAAS, Markus Sick AG v
HARRALDSON, Lennart | v
KLIMA, Jiri PBS Turbo s.r.o.
KOCH, Winfried Exxon Mobil
KRYGER, Michael MANE.S. v
LAMINGER, Dr. Stefan INNIO Jenbacher v
LEHMAN, Oliver Maerkiches Werke

LEPEL, Dr. Mirko

Turbo Systems
Switzerland (WG17
Secretary)

LIU, Haifeng

Tianjin University v

MONTGOMERY, Dave

CAT

MURAKAMI, Shinsuke

AVL v

NAKAYAMA, Sadao

IHI Power Systems v/

NUBLING, Fritz

Fuchs

PARK, Hyunchun

Hyundai Heavy

Industries v/

PECK, Lawrie Lubrizol
RANEGGER, Gerhard AVAT

SCHLICK, Harald AVL v
SCHNESSL, Eduard LEC v
SELL, Jan DNV

VLASKQOS, loannis WinGD
WERMUTH, Nicole LEC v

WILKE Dr. Ingo

MAN E. S. (WG17 Chair)

) /[ Teams %

4. EFNE

4.1 BAROHH ZIFHEIKB (L, IHI FE)

* (IHI R BN

Web (/\(TYvk) BFF£H(2022 £ 5 A)HEHRE

CIMAC WG17 ER®IGEES
FE 4 5X*

BEARESSUMMBERBARI DD OHH X R Hx
R -HRGIEICBE T HaEamI LAFI LN,
4 DNF7ACTIMIDWT(NEDO, Gl £4)
A=A =Za—rSIVICEL, OO UIZBERLESBUTD
vz yehMlELTIRESN T,

1) KIEBEAKRY TS/ F—DEEE1)

2) BT UEZTHISAF— DEE(E 2)

3) kK AMORES(E 3)

4) COE#= R IR ELERTRF (K 4)

Project : Example (1)
Large-scale Hydrogen supply chain establishment

< Project features >

« Large-scale hydrogen
supply chain
demonstration, and
development of innovative
hydrogen transportation
technology

« Developing a foundation
for material evaluations to
support R&D on liquefied
hydrogen-related
equipment

- Demonstration of METI
hydrogen power —
generation technology at
an actual power plant.

(Tt
https://green-innovation.nedo.go.jp/en/project/

1. KK RIEHY T/ Fz—o DBE

Project : Example (2)
Fuel Ammonia Supply Chain Establishment

Manufa

: cturing

< Project features >

+ Reduction of
ammonia supply
costs

« High-ratio co-
combustion and
mono-fuel
combustion
needed for
ammonia power
generation

FameEn

/('\ Mrw Errgy and Nt Tecrvckogy

NEDO 50lciment Organzatin

https://green-innovation.nedo.go.jp/en/project/

2. MM TUEZTHISAFI—V DIEE



Project : Example (3)
Next-generation Ship Development

To achieve carbon neutrality in the
shipping sector, it is essential to
move away from existing heavy oil-
based fuels to gas fuels such as
hydrogen, ammonia, and clean
methane from recycled carbon
dioxide.

Also necessary to develop shipping
products that utilize hydrogen and
ammonia as fuels and reduce
“methane slip” on vessels fueled by
LNG that contains clean methane
from recycled carbon dioxide.

Famen___

(G ity

https://green-innovation.nedo.go.jp/en/project/ 7

3. RERMADEAF

Project : Example (4)
Development of fuel production technology using CO,, etc.

< Project features >

improving the production yield and
utilization technology of synthetic
fuels

+ Technology development related to
sustainable aviation fuel (SAF)
production

+ Innovative technology development for synthetic methane production

+ Development of green LP gas synthesis technology that does not rely on
fossil fuels

Famen

(Gt

https://green-innovation.nedo.go.jp/en/project/

4. CO FZ AR BLERMTRR

4.2 KEOHS ZIRHAK R (Mr. Montgomery, CAT)
ARV T HIRFNEL T,
HTHIL=TE PNUSTAF2L—FA GHG #2E12D
LT Tier5 DIL—ILEYEITo TV,
GBRIRDA IR EEN I =, MRIE 300 BRILD
KFEALTS5E80 FRILDYTSAFI—HEE,

4.3 FEOHEA RIRFEKR (Mr. LIU, Tianjin University)

:China1 £&U China2 REIRBEI BN SN T,

-Dalian University 12811257 E=7#H#E (/4 OVrE R
2AMA—4 IOV DTANA TN IR SN,

tORZFIZEWTHRBEAR N EDHLN TS (B 5),

4.4 1SO Fuel Standards

ISO TC28/SC4 /WG17 (#F LNG Dt4%)
ISO11982 MDAV T+ RIFFLEFHEESNTNELAS,
WIG17 ELTIFETIERI—EVIRFa AV MERT S
EITIRELS-.

-ISO TC193/ WG8 (/4 $64E)
2019 FEIZHWLTIE MWM D FEE PKIETIRY AL
RPAA Sy b N TE K =X B ARt Y o

-ISO TC28/SC4 / WG18 (MR D)
MIEAR/—IILOERRIZDOVDTESEZR-=FE8MNTH
nTuha.

ISO TC193 / TG1 (RAHTA~NDKZRES
KARHRAADKZREIZOWNT, 4 1ISO HELLEET
SENHLINAES.

45 950 —2ADREMH

2020 £ 3 AITWG17 N TERLT=O50 05 —ADRE M

[ZEETBHARSA0% WG17 DARIRELTRITIREL
hEont-.

4.6 FHROBE(WGT LD EREE)

WGT7 [EWG17 D LD EEHEEICERAH D, Ra—T%#E
DESITENERE,

WG17 ELTIEAR/ =)L, TUEZTRHREDBEIZDOLNT
AR TIIEEIHEL=ERIZT DA EL 1=,

47 FEHUVRD L avR——DREL
2 BRiB#RZ A LT-& BMEP L&lIHGENDEREZRMT S
CEELTERE M T D,

5. REI=E Tt

-2022 £ 11 A 3 H(K), xf@& TEAMS #HALTITY
7L (R1Y) D VDMA |- TRBHET 3,

2022 FE 11 B2 BOK)IETARTHO WG &£ SGHHETS

:‘EA%bfﬁﬁﬁéhé

«5@0) WG17 KEIZTHh—RoF T FrICBET 558

Bt (FLE>)% Bosch 231829 5,
HUE

2. Fast development on NH3 engines studies in China

+ In Tianjin University, 32 mg, Tin=125 °C, direct injection (DI) pressure=600 bar
» DI n-heptane, n-dodecane, n-dodecane+3%ENH, port injection (Pl) is ammonia

1348 2248 2968 4624 5406

PI: DI=6:4

9 3
H
] o

11.68 1816

PI: DI=9:1

2788 324

PI DI=9.6:0.4

+ Increase the DI fuel cetane number can reduce the needs of fuel mass to keep stable

combustion of ammonia

+ But combustion reaction rate reduced dramatically with the decrease of DI fuel

5. Tianjin University D7 E=7 #AIEERES



M-VI. CIMAC WG19 “Inland Waterwa

Vessels”

Web EfS£i#(2022 £ 1 B)HERE

1. LI

CIMAC WG19 & E D AREKERICH T SR TI VA

VIRHEADEFEEZEICHEDIREICKY 2015 F£&

YRront=n—x20 9 L —JThHY., TexBMIZE

LTS,

@ HEOREEKBRERMI OB &R OBRRK

Q@ HLWEHOBF~DIRE

@ #HHIIEE I S5l (S|, DF, DE. Hx & NEL
E)DRE

F1EIEHE LEiEQR01545 A) THRESh, ChET

12 EOEEEENRESN TV, F 13 B EESE

[¥ Marintec China2021 O REIZHHETHE LiET

2021 £ 12 BICREF E THo1=H'. COVID-19 DEE

ICKYIEH LAY, 2022 &£ 1 B 19 HIZ Web meeting &

LCRESNT=,

2. AERRBIUVFRESZE
BHEFF: 202218198
Ai%: Web meeting

3. HEE
hE 74, Bl 124, BAR 1 205 20 8H5mLT=,
(F&)

Person Company Country
1 [Marinus Hoogerbrugge AVL List Austria
2 |Gerhard Ranegger AVAT Automation Austria
3 |lgor Sauperl Large Engines Competence Center Austria
4 |Christoph Kendlbacher Robert Bosch Austria
5 |Wang Feng Shanghai Marine Diesel Engine China
6 |Zhang Dongming Shanghai Marine Diesel Engine China
7 |Hu Bozong ABB Jiangjin Turbo Systems China
8 |Wang Angian Caterpillar China China
9 |Shi Rongming MAN Diesel & Turbo Shanghai Co., Ltd. |China
10 {Zhang Mianzhi MTU China China
11 |Gary Guo Total China
12 |Heikki Korpi WARTSILA Finland Finland
13 |Bruno GRIFFATON Total France
14 |Fabian Koch DNV Germany
15 |Peter Heuser FEV Germany
16 |Dieter van der Put FEV Germany
17 Klaus Popsel Rolls-Royce Power Systems Germany
18 |Joseph McCamey Johnson Matthey Great Britain
19 |Yoshinori Sasaki YANMAR POWER TECHNOLOGY Japan
20 |Rick Boom Woodward Nederland Netherlands

* YUI—/I\T—FTH/00—H%)

CIMAC WG19 ERXIGRE S
B ERAKEH *

4. BEBAR

WG19 ZRTHS Wang K (SMDERI; 711 #ZERT D
BELSHY. TLELT—LaV EHEBIZKET14RHY
avhifthntz,

4-1.REIZE T BN EKBMMDIRRK

Zhang K (SMDERI; 711 BA%FT) KYREIZHITHHE
K[ARRHE GHG HIBOBYMAITDOVNTHREL H-
T

1) BER A IRl

O EHF(GB15097)

hERH (GB15097) (& 2 KIRHIA 2021 F£7 A 1 BA
SIEITEN TS, CHs HEEIRHIEEEIN TLVELY,

&1 HE2XHEH (GB15097)

P AEL-YBRE | EREKREA 2k HEHRRHME (9/kWh)
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5<8V<15 2000=<P<3700| 5 7.8 0.14 1.5
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CIMAC Working Group 20 (WG20): System Integration
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Marco Thoemmes * Rolls-Royce Solutions
Markus Wenig ** Winterthur Gas & Diesel
Bernard Twomey Kongsberg Maritime
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Keitaro Hironaka IHI Power Systems
Robert Strasser AVL
Hidenori Sekiguchi NMRI
Kang-Ki Lee AVL
Ronald Hansen Corvus
Mathias Moser MAN E. S.
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Matti Lehti ABB
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Jean-Sebastian Weiss Leclanché
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Anirudh Purayil CIMAC
*WG20 &R, * WG20 %

3A)EERE

CIMAC WG20 EAXIIGEESR
FE B0 Fie*

4, BBAR

LETIE. [XCHIZERD Marco Thoemmes KNDE
SRV T ARBDOESEHLUEEEHOMEREN
THon, 28— HTERRINT,
WG20 &, 37, 3 2DH T 5 )L—F (SG: Sub-Group) :
2= T 1 TY—= WX TN—=FzT71& HTT I
— T DM R YT 4+—R (TF: Task force) :[/3yT
=D RAT LI TNAT)IRDERIDNFRESIN TS,
LUT.%&SGCHLUTF—FhoiRESN-BELRE
EER
(1)SGE=AYLY
SG 'J—# Hinrich Mohr b\, SERLI-AARSA>
[ Monitoring System for Marine Hybrid Propulsion
Systems 1A' CIMAC Web A M SEE TESIEMTR
HINht=, £12.SG E=4)U T & SG Y—ILXADILK
TF X5 LI TOAWIAVICEETBHARTAR
—N—ERERHLTVWBIENRESN . SHD
CIMAC Week NTHiD WG LERTHENRESNL
T
(2)SGY—ILX
SG ')—% T#5 Robert Strasser Kmin, WMEERLT
L5 H A RS54 > Virtual System Integration | DR IE {E %
BTHY. BEMGHZERTERIITHOA TSI EN
wEINT,
(3)SG /\—Kyz7
WG #EEK® Marco Thoemmes Khn, SG 1)J—4ELT
Nikolas Xiros K (KE=1—74U A KE)EEHLI=C
EDFRESNT=,
(B)TF T —L AT L
TF 1)—% T#&%4 Marco Thoemmes M5, HLLNTF 1)
—4 &L T Martin Reichardt K (Rolls-Royce Solutions)
RN INT=,
B)TF NAT)IFDER
TF )—% T3 Markus Wenig Ko, IRIKRDIREMNT
hnt=,

ALEDOZRE. WG ZHFERD Marco Thoemmes Kb,
SGI—HELEIZAWG DEEIZDOVNTEEOA PR
AL BEIENDIENRESNT,

5. REI&E
HEF:2022 £ 6 § 29 H
HT:Web €& FE
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Siemens Energy (Andreas Junglewitz, Secretary)
Parker Hannifin (Marius Horstmann)

ABB (Tomas Aminoff)
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CIMAC (Daniel Erdmann)
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Kawasaki Heavy Industries (Teichiro Shiniji)
IHI Power Systems (Takuro Hatamoto)

IHI Power Systems (Masaju Igeta)
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Opening of the meeting (Day 1: June 09, 2022 8:00AM - 10:00AM EST)

Roll call of delegates
Work environment: Presentation on the Code of Conduct

Direct link to Code of Conduct

Adoption of the agenda
Doc. ISQITC N-521 (Draft)

Appointment of the drafting committee

Report of the Secretariat
+ Review of the resolutions adopled during the 281h maeling
= Report of ihe Secretariat
0 Siructure of TC 192
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+ SO 21789 — Report from WG10: Peter Rainer
« SO 3877 — Report from WG 4: Brice Chabrier

Opening of the meeting (Day 2: June 10, 2022 8:00AM - 10:00AM EST)

Items for future work

+ Resolution 12-2020 - 150 11086 Vocabulary: Revision per resolution 12-2020 call
for Project Lead and expens.,

* Resolution 13-2020 - TC 192 agrees that IS0 19372:2015 MicroTurbing Safety
should be revised based on Systemafic Review comments and comments from
Liaison European Turbine Metwork (ETN). George Langion and Chris Davila will
contact ETN and determine If they wish o have 1S0 19372 revised. If so, they will
have fo provide technical experts for the revision, If this is agreed, TC 192 will put It in
the TC 192 future work plan for discussion in the next TC 192 Plenary.

+ Resolution 14-2020 - TC 1892 agrees that IS0 2314 GT Acceptance Test should be
revised considering the Syslemalic Review comments and in consideration of the
publication of IS0 18888 Gas turbine combined cycle power planis — Thermal
performance tests. |t will be added to TC 192 future work plan to be discussed at the
next TC 192 Plenary.

Requirements concerning a subsequent meeting
& 2023 face-to-face Plenary, Date, Location

Any ather business
* Report of [EC/TCE and ISD/TC192 officers joint web meeling Feb 24, 2022 Minules
of Meeting are available as document N-520
+ Lialsons repors
+  Dpen liems

Approval of resolutions

Closure of the mesting
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Josef AVL List | Fuel cells for future marine

Macherh | GmbH propulsion systems

ammer

Elias Wartsila Improving vessel efficiency:

Boletis Integration of energy saving
technologies on merchant
vessels

Yota IHI Power | Z-PELLER electrification and

Harada Systems propulsion system integration
for decarbonization

% :Marco Coppo, Officine Meccaniche Torino

c) % 3 [E(X"Controls & Automation”&RELT7 A5 H

(R) IRt FELT=,

REE & AL

Horst Schaller Prevention of sliding bearing

Briinnet | Automation damages by detecting mixed
GmbH & Co. | friction conditions with
KG Bearomos 2020

Klaus AVAT Combustion Control based on

Schmid | Automation Low Cost Vibration Sensors
GmbH for Variable Fuel Otto Engines

% :Hinrich Mohr, GasKraft Engineering

d) % 4 [ElX"New Engine Developments / Fuels and
Lubricants” &L T 7 A 12 B(K) IZRAEShELT=,

RRE iz 4RIV
Alexander | MAN Energy | Four-Stroke Engine Solutions
Knafl Solutions for Low-Carbon and Carbon

Free Fuels
Nicole LEC GmbH Sustainable H2-Methanol Ship
Wermuth Propulsion — from HyMethShip
concept idea to technology
demonstration
Amy Infineum Demonstrating Significant Fuel
Challinor Consumption and Emissions

Savings with  Combustion
Improver Additives

% :Marc Schinke, CIMAC Central Secretariat
e) % 5 [A[E“Emissions Reduction” &L T 8 A 30 H

(K) I<RAESNET,
wif) T ERE i BAFIL
a) % 1 [\l "Fuels and Lubricants"& LT 6 B 14 A Ken Yanmar A study on deterioration
- _ Kawabe Holdings CO. | mechanism of SCR catalyst
(»Faﬁﬁ"éhiu}o LTD during bypass operation for
RRE e FAbIL marine diesel engine
Sara Viswa Group Long term storage stability Minoru National Development of Black Carbon
Rezaee issues of very low sulfur Tsuda Fisheries Zero System for Marine Diesel
fuels, a major problem for University Engines
shipowner Panagiotis | Vir2sense Development and Application
Stephan INNIO The role of gas engines in a Kyrtatos GmbH of an Intelligent SCR System
Laiminger | Jenbacher future energy market with combining Engine and SCR
sustainable fuels Control
Michal Aalto Methanol as an energy
Wojcieszyk | University carrier — latest technological - . .
Koji Kyushu Progress and prospect of CIMAC Web H#4 I~:7J'>7‘“-‘7/f~'c EJJW‘EHE'G%ETO
Takasaki University combustion studies on low- . : ;
and zero-carbon fuels https://www.cimac.com/events/cimac-tech-

A% :German Weisser, WinGD

b) & 2 [EIX "Digitalization + System Integration &
Electrification (incl. Fuel Cells) & Controls” &#EL T
6 A 28 HICHEShELT -,

talks/index.html
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R EE GWPE1) K THY . ASHRAE
(American Society of Heating, Refrigerant and Air-
Conditioning Engineers) A\ 8 5 Al 414 - H 14 51l T
LRETHTI)THS Class A1 £1E>TWNS,

CNET ORC DEMEIRIZIE. —HZBIIZ R245fa A EEF
SNTELHM, GWP=1070 LIREAFRMIEHTEL B
A—RELEGEEOEEZERINIE, SERERAHL G
RENTIKEDEEZLND,

B, BRISS AUy T HFDERL 51 125kW DIEER!
ORC [ZMZ. MARRI—EVEME=ZEETI S IL—T
AET HE—H AR R Z IS A LT=200~700kW O
ALYTEHN—FTHEERE ORCDFRETTSETH
Y. RESEAZEFEPTHS.

9 ICERHBNEEE ORC IZHFTAHEHENEDOR
BRRXAA—TF ’ 10 [TEA TN OMEETEERT,
IHRERENDOZOMTSIUMER ., TV Fa—=
THIZKY A RAER-FHLES A, ELLEELE
EBOE—rN\FURIZLYFER ORC BXARESH
BEITHD,

800

700

600
MWT-ZD600

Esoo
2
o
O
2 300
(e]

=

0 5 10 15 20 25 30 35 40
MI/E Output (MW)

9 SE% ORC #HX(£%)

ORC Frame MWP-ZD200M  MWP-ZD40OM  MWP-ZDGOOM
Output Range (Ref) | kw | 200 ~300 300 ~ 500 500 ~ 700
L | m 46 49 55
LOEEED | Foy | 24 26 29
H | m 23 25 28
Weight t 15 20 2%

10 ZEE ORC ~tiEAHE

L BEER ORC REEE ORC D4FHMER 1121
OB MERCHBTIOE. MKBZRAICKE 4
WL R R ERIAREBICERENI B £ TRE LI/ —X
FuUBE (REEHBE) INE TN,
HBmEDIAVAZR—L 3V BT BEARD N ETA~D
RBBREEHRTE, ATV RAENREMICRLLT
AV

#* 1 BEE ORC RUMEEZ! ORC %4

=% ORC {EEE ORC
A—EY ZERERR HESUTIL
HERK FEEHFY IR FE B
B W Mz
HiEgR FEGFAILLR)  FTEFAILLR)
HERE TEE&%MH e
B 9~11% 6~7%
2R IVOUHHR UyrybiK-SAC
EAZERSR  0.95MPax 96°C  0.6MPa x 80~95°C

24 ORCZETMNFEEHERK
EHRWIThOMREIZENTH,. ORC Y ATLEEDOH
DHRETIE. ENOBENFEZHIENTELVA. IR
AbDDFERED I FEELARTIRELD,

11 12 SG(Shaft Generator) EA B HET-IHE D
SRR ETRY, DF BT U LA A hERERIC
. MABAZTENKENVT—RTHNIL, ORC [12&D
HAMBLEHIVOVERNEZLEEBLBEMELD
B CAEMEY)1—avEkYB5,

Aux. Engine _e
(Emergency)

Aux. Engine _e 8
(LNG fueled) ° !

€ Hot ”
RE Water 3
» ECO £
©
=
Main Engine
(LNG fueled)
Fcp ACL ACB
o—+9
(CONVI/INV)
G . Synchronous Generator IG  : Induction Generator
SG : Shaft Generator SC : Synchronous Condenser
RE : Refrigerant Evaporator RC : Refrigerant Condenser

FCP : Frequency Converter Panel ACL : AC Reactor

11 SG + ORC AV N/ VR 5 R KR



3. FGSS fAAR A BRBEL AT L

3.1 ARREBVATLHE

LNG ##£-160° C EEDBERDRAFKETIVY
[ZETEiS ., FGSS(Fuel Gas Supply System : #A%44
ABHREE) LTINS LNG KIEEEBICKY, HRES
NIVDUITHIEEN S, REERRFIFATHoT- LNG KL
BOSRBREAMCEI-FAL. RIEHA12)LIC
ORC %A AATHRET 5V AT LN SE ORC THD,

BIKD FGSS TlE., @KBWTHARITa/TAHIZT
REITRAKE—RBRELT, FHEBMERLLST)
a—J)LKEMALFERSESHET.INGERLSETTIY
DUIZHIRT HDON—REITH S,

—H . ABREVATLTIE, PEBBAZRHFOE
GWP HA#EE(KETHET ORC #HEEL.LNG D%
BBRHNLBNERINT S5V ATLTHSD,

— B ROAEKINEAE! FGSS Y RTLER 12 12, A%
ORC ###1A AT FGSS Y AT LDV AT L7A0—%K
13 IZRT(WVThEIVOUABERTHHRBEEEFTE
F55&. M LE—2—TOBRELNIVHE), D FGSS
AR ABRREVATLERH T HET. 15MW 8%
BET 5 LNG BREMICEULTH 100kW OFEHZEUR
THEMNAEEL D,

FGSS(MRMHESZATA)

T:-10C T: 6T
P 104 MPa P 102 MPa

Heat Exchanger

P "
)
@
T:18%C V T:25%C T:25%¢

P 030 MPa P 040MPa P 040MP

12 — 9B KINEE FGSS 7N—K

I 158 'C T 48C
P: 4T0MPa P: 4061408

T &
P 054 MPa

T:-13C:
P 0010 MPa NG Vagorizor

T: 13T
P04t MPa X |v 20
P09 WP
Mewa! ¥ 1 hrnyent
T: 8% [ \/ T:25%C T 2% ©_

=
P 030MPa P 040MPa P 040MPa

T:25C
P: 040 MPa

13 FGSS #ARAHREEBL AT LTO—R

3.2 FGSS #85A%! ORC #—E v R EH#

14 [Z LNG RILEBHAABREERATLDOES R
B, & 15 [C2AaRERK. & 16 242 ORC 24—E
UERBERORNIEEETT,

AIIEHEEL ORC Rtk. T2 ZHAR B DMK #MZEHRAL
=AML RBEEIEH>THY., Hi—Snf- ORC REHRE
DT.ZBELBAVTFURI)—RELEEELLST
AV

Refrigerant Gas into ORC

Cryogenic ORC
Turbine

NG to Trim heater

Gas to Condensate

LNG Vaporizer/
Refrigerant Condenser

Refrigerant Pump

Heating source

Refrigerant Evaporator

X 14 LNG [ULEEMHAARREEBL AT LE S RHER

Refrigerant Gas
into ORC

\ '[c}
0] &

Cryogenic ORC Turbine \\_'\ -

LNG Vaporizer/
Refrigerant Condenser

|
LEEED
Evaporator

v
\ )
Heating Source

N\

NG to Tr?

heater &
l _ / \ )
< Relrlgerant\

Pump

15 2FBERR (1 A—-D)

H-E> (2" stage)

H—E>(1* stage)

16 nE ORC REH



3.3 100kW #hm 5 BRI AR
AREBREMALELABEENHMEEZEEL. BE
LNG #A#Him FGSS #iA %k ORC HEVATLNDE
ALHBREREP THD.

KAAROBHE, AREREIRKR U REEHETE DR
DE.AREEEHRTIRRBBOI—EVRERED

TERBORME. AETMILEHELRETHHICKY.

NETHELNTVWVEVWMRZER/L. 2 RILICEITFS
EIZHb,

EIAHARIE, BAEA)DLDRAERKFZE. BEEERT
MEATA=ZEETREMRMOBIEEEEREMICT
EHELTLS,

EIRBRICHEIN DA ORCHEEZR 1712, ZiKES
RMRER 18 [TRT . FREAREIRLTMEEZEELT
LNG ORHYIZ LN2(RIAE R KILEE-196°C) &=
ELTHY.LNG(HRILRE-163C) KYLELWIRIET
DHREREITH TV,

X 17 100kW #4 % ORC 2—E V448

REMEDOWMAND SACUTEN2 A S~ T
o L:?:(:ftbvmz&&m Trim Heater REL
an
ING line
-196°C \ -58°C
E 0.99MPa 5, 30| UN2 Vaporizer F7771 08SMPa | 4 p
L) § 0% S —
LNG vaporizer y—on
At o mmeE
o & ORC B M
b 4
I s ()
ESD ®  ppasing
X
% A IHM Vaporizer IEE] e
iRk wrrre | M
. I—M—— o~ FUMBOKWARIC L
g IHM Vaporizer 30kWiR RN
’ AL B
-1 @ m EA
% 15¢

17 REERIRE 2R HEE

mE ORC [T, REAIE GWP AR AZARELTat
EShTLSA, TiERBECEEL Y DEMEDRE

BUGAELEET 5L BT LERETHDELIRT
oA A
HREDRGNTARINTVSIERETHNIE, AFH
HECGRABDEMT. ELETORBEREICEAINT
BN ARTHATANUABREINEIELEE
L. WTFhDARTL AT LEBENTREELDLSBET
ShTWha,

FERAFEDORERIE GWP AEDOEMHEIEET 520
DEEHERRBRER T EGEEHORT. SEOMELE
MEERETU RO L RBICERINDBER D
HEZFEEL. 100kW #52 ORC REV AT LDEEE
RERICEATLSIRRTHS (K 19),

- ! ;’ '

Al It .
_ 1oo,kwié:%& RCSRAIE:

19 100kW s AR BRI AR HENE

4. EHYIc

FRfA - B2 B TIE, EEDI R U EEXI(REMEREFRHI) 38
ehs, BN EFICTGHG B RS, £0IIviar~m
WA LfiE, REGEROREMRETOERDD
DHARPCHENBEYFTEHONTLSRKRTH S,
LHICBVWTHHINTIEE ZEETI Y LT DILE
BEMZZAL. TBREOETILOEHILTIBEE=——
RZEMREITIRZAGHS, FEAM-FHE KB HZEBHIC
R5ET. BEEEICBITARRFRIEATEMLTLES:
WEEZA TS,



VI-II. O E#B%RXSHOmYEA

1. [XCHIZ

ToRERSEHRASTE. BRHESEEDEEA—H—
ELTEANDIV DU A—H—IZERERELTNS,
FELGEERBIE 4 AMO—UT—EILHBE RO B
BHEEBETHY. KE{HTHE ECU [CKYEFHIICIE
SEZHMHMT 23T L—ILXBRHEHRATLAR 1)
ELBEESRYTICRB SN zara—)LRY =T
FUESFHEZHET M RBEFEE (B 2) 5 H 5,
DAERVL—IDATLIE,. EEDEXBRFICHAHERE
L. EFHIHICKYRHZESTLIIRTLTHY. £E
DAAIVY) TRELGRHERN L. EARTLES
EZERETERHEOMALEZ{RETETEIENLHHE
EERBICEN. GEOHELH D, BUHIET—EIL
MR EESTADIEL—ILYATLETAT I Ta—T
IWHERTA/0A MOy AT LEZERS DIV DY
A—D—ITHBLTLED . ETHRE&SRERMER
NDEFYEZERIZIA/AQN(AOYN ATLOEEEN
EMLTWS, MBS RATLAELTEERVT . 1V
D13 BREEEEYNCHIBLTVSEN . BEDEE
[Z&DTIXECU HALTWVS, REDEZSAVFvT
(X, EESATIEI)OF LUK 300kW, ¥4 50/84
AyrATE YA B1-U$ 200~1,500kW DH ALYV
CENN—=LTWS, L—ILEICELTIE, EEERATIE
=& 160MPa, ¥ /20/8(/OyvrATIEHRE 120MPa T
B AEESN TS HY, #HNERERTIERS 220MPa £T
SEELEERENHY. FHEOTBEREZEL-HR
HEZ1T-oTV5,

1 JEVL—ILRBRBES O X T A
(41O A., A EEHH)

HERRJEIN—T JIL—TR
HESRFHTN—THRRRETF—L F—LE
B REF TN —THGRRETF—L F—LE

—aREHSRRARH
Bk ke BEH F KHF g—

MM ESEEIXaE L—ILARICEERTIRE
ECEAELAHY. MAERCERE LM RHE
FEENERLLGOTNS, UL FERSADIU DU A—
H—RITICHEBXAHESEEFRIGLTRY. 2T
LE-YDHATH 100~1,500kW ZH/N\—LTBEEDE
RITHELTLND, BHEALTWA R R ELTIE, B ESt
RoT BREESHFEFOIC. BEEELICELTRES
EEZHBLTODIED BERTHEITSDv/ALIL
ORBES / ANET7 73— —EREBRELTHRIALT
W3,
ABTITEEOEIICEITHHEMARKTO—EIZD
WTHENT 5,

2 HHRHIESRE

2. AEVL—IVO AT LIZET 2HEMBARK R
AR D ESIZ, OBV L —ILY R T LT = Rk i 5t
HELHRL TR LRI EEAHY . BNA—H—T
IR RBEDOFESAITL—ILVRATLELT
FEANEATOEND, LMLEASSEERFEIN -
BT, BHEEIckIREREZERLZEGKTYE
DEHOLRERARGNTEY, BEENSELICE
FTEWVRHESENERTELIIEIL—ILVRTLA
BRRANBEEMNICEYDDOHD, T TEELLIZKSIRE
ERNREED., FRAGBENBERARELREDS LSO
ESERVTEREEL.

SERAEL-EERCTIL. BEOISU I8N CEI N E
BHELTEREI T A EEREL TN, T-BEHDE D
RENMERDI-OICERERBESERTRHIZHRITSHT
XETDHIET, EARBICLZNERER R D G HEFHE
BHREFICR-TLNS,



3 HEFOESASHEFERLT

FRFEOBERCT (X #EOEXRFHEHETHO L
FERZEEEL. RAMHHE 5N 220MPa &L TERETLT=,
ARBRETIETIU v PRV EDBEERZDMNL
YO EARROERLGEDMBENFKELA., &
2aL—2avIc&d VT IAPBEIKREDREIL.
FEM fHTIZ&BISHBEMDO-HOMRFRELLZEER
BLERLTWS, REFEAEICRTTEERLTD
it A P REEREABR O g M L AR Z AL TEIEL TLVD,
FERMICIE EEFENSFE>TCWSRERE MR [+
BERVTELTHRATIILEEELTLS,

3. XA E SR ECRT A ATRARERR
TEORESFERICETSIHEMERFEZT. T4—
£IVEEHICIX BTN E(C LD COL HEH 2R OHEA
AHDEEPMERBNIROONTNS, ChEERT S
EHOHEMMWERLLTHRHES OS EEHES L
WHBELEED., R RHESRR T T, TO%EL
TV vBIUNVILOFYET -3V RENTEEL
BAZENHMTEY ., CNODEERRNSREEL
BBEEZ TN, MU TIEEREEICEDIFYET—Y
AVHEEMBRPAORYEA L, TV A—h—LDH
Tk LRBRERE~ORVEAZEDH TS,
BEHEFHRTOXFYET—LaV BEDANZIALEL
T R BPICREL-FYET(AEBERMAETE
ETARIC. ERRADEENETTLHIIENEZALN
%, BRELDFYETAE(N) TS TRITIETTS
DOXERNOEANERELRY., BEHPICEENDR
AR BLUBEHBAORIEIZEYFYET—a0Y
SORDEEL, NUIILKR—FEHERBFICR—FAICT Y
ET/4DBMEINEEFT S, 2) TV LRITIETTS
DONEMGR—MIICEEERNDTLREILPRE L
NEL. ZOREBERBENERELLGYFETIHAREEL
BETH. D 2O0ERTHRETHEEZLND, CDOK
RTT.TLRELBLUVREIIZEEEESED B
ERAEBRRAICERT S, ERERMIAFEICEREFELT
W=FvET(AEHEEICHE-TEESNTEBERE S
BOAREL. ERRADEEINETT S, FrET—23
VEEDREAN_ALEREXVYET(DIEEIZKSEE
BRI DLVTR 4 [2RT,

FrETARE KR—PRAANTH TLREL ZEIL

]

.......... ﬂ |
ot [l

| | B

TS T

4
pi

T5o0v R

»

4 TN HEICE DX YETAREDAN=X L5

NEDFEEADRKELT, FrET+REDIFIZ B
MICTSVOYEDENETZREET H-HDOREL
HIEZ RBE SR T 1B CEREREERL Tz, 3512
PARIESHE TRICT SV Dv ) — B S/ L LR— A
[CESTEhAEERRER(REL)DARMEIVFA—
LB, T7oov ) —FincBENSBEEHF(F1-
MITICEEL., HBREERL =,

F|EINT {EfMIT
)—R{IEH ‘ p——
MIAE
A
A
N
B ELFFfE #4 3000 FFRS #4 4000 FEFRS

5 HERMERLEER

EHFABRTIEE 5 ITRT LIITTI Vv )—FEDFv
ET—LarvBEARET RN GEON. ChibFy
ET—La BGEREICEIIMNRE. BEOT—EIL
BMADBERE TR EWRBERDNAAFT4—E
VBRI E  JERABELB T HEKD 0T MY EZ<
BRI HEDITFYET—Lav REDTREEAELS
BHIHLTHADGNREEE RS,

4. BHYIC
REDMAXRZRMYECRREELORENEEIC
B, SRIZIMO DA FHIZRWA—RY=Za—FFILAD
HIENEY—BEEICRIEEZOND, B THLRES
RARBHERBICRF-HEfTARELL T, LBDERY
HAUNHLBRERBERBIIHIG LMDy H
BEICHRYMHA TS, ZHRITIREA O T IG S H AT #7R
RESEZHEILDOD. BEEXREXADA—H—D—1t&
LT, =RV a—2avhiphAnditaDRRIZH
[FTTEAERHRT T



VI-IV. AMATERAS (i &M TS EEHEER L) VT) DRF

1. %8

MR XN EDR L BMICERAELL E
AT, SHITEETIE GHG EIEZ BRI, B ELT
TUoRZT  KRFZHEATIREORAELRFEOTLS,
COESHERAOH, EXR YT IEEMEBEEEER
SNBIVVUERD—DOTHAH, T T, KT TIET Tk
DMATREEICHETIEEEEERN)VT
AMATERAS® (Advanced MAnufacturing TEchnology
for piston Rings with Alloy Steel)\ D& D —ixE BN
%,

2. BRIV DR R URE

RS RSN AE RN VT DERITKAIT D E.
3KV (TOP Y245 -2ND Y24 +0IL Yo i) &,
AR (TOPY24 -2ND >4 -3RD >4 -OIL
Yo7) D 2 FEENFET D,

CNBERM LT DH#EEIEEIC, DA R —ILHEE,
@7 1 )Lavbo—)LigEE. QEEBEE(ERLY  RUE
AT DEED) O EZAFITBEZ D) D 3DTHY.
CNoDHEEERBRMICHIVRIET5ZENAERIY
TITROBNTINS, £f=. LiliLT= 3 DDHEREIE T
ThERTHAETSEITTH HEICEET 55481
Hb.

BIZIEX, A I)LavbO—)LEEEANE T LGS . BRI
FAIWENYNREET S, COISIBRRETIZEVNT. B
B-EEQREARIZESN TS TOP YU F EERRY
DT EEDBRREICH—RU A BECHBL, EXRY
DO WNEET B —ADH5, TOP YU I hEET HE.
EXL) VT DR ANERTELZLRRIZAY, TOP 1)
DUDHRY—ILEEENTERL, FRBhENE KT D,
ILITRANEBILT BE, ERMYL T DREEmES) Y
FSATEREETHEMENEET D, COBTKRIC
EoHA. IVUUHREIFELCETL. REDBAT
DO DA—=IN—R— LD ELELS,

3. ERNIVT DM F, RELE

v NZEZETCBEBERERN YT & iR
FERN YU TICELT, ERENAM B ERELE(C
BB AHEAELEVDARA TS,

BEBEAERN )T OMBELTIE, EICXF—ILH
MNEASH . ZhIZ PVD(Physical Vapor Deposition)
RIEEVS-RELEAEAEDEING, — A, FEE
BRAEXL YT (AR TIEARTE 200mm ULEERER
ETB) DHHTHEHMICRESN ., CHICEEIOLSD
DEPYVALEIIVIRBELEV S RENEAEAED
ENd, BL-EEENERINIERN VT #

AR - EXRAERL KMHAREE R

H_XEtry
g =

HZBELTIEZOMHITBE PR FERE . RELEICEL
TIXMEFEE . WS A ESEAEELGERITLS,

ERR T Ot LEFRECEALTREZLL
BRURFRERHO—GIZR 1 TR, COEREY
AF—IM D EHM IR TEHRTHHZEA DD D,

| .

(O]

“ -@- Stainless steel + Nitrided + PVD
= T -l Cast iron + Chromium
o
= 8
3 ey,
= &

o
£
<
]
3
0

Higher
Average Stress (MPa)

1 RFRERR

F- B 2, RUHR 3 [TRT &5, RELE DM EFE.
MfgEEFEHICEAL T, PVD RIZEEVOLEIIVIRIE
EHBLTERICEBNERER S TVAIEN TS,

1.20 T
# 1.00 g
2 80
T
¥ 060
% 0.40 0.30
® 020 AV

0,06 Better

sRLtS Iy o KE PVD R &
g 000 7 7
e Better //
n-llﬁ 0.20 / /%
g 040 ' 0.35
% 0.60 -
< 080 /
.l\
~ 1.00 Z
N 1.20 1.00
2 THEEFEMLEHER

120 1.18
— 1.00 Better
g 1.00
H 080 R e
=
# 060
&
w  0.40 -
=
W 0.20
®

0.00 PP PP OPP

s0LtS Iy IEE PVDR &

3 MEEEEIELLRIER



ERLE-HERLY, BBERAERN )T OE#TE SR
BERERAN VT IZIEATA2ET, REEEEOR
FERBIENTREEE D,

4. BffOA- %
BEIERERN YT O HEM (M- RELE) & F R
BWEERAERN ) TICERATAILE BRYAXEE
BYEAEFTHY . —BRFHL-LTRARERIIEVLSICA
2%, LWL ERNYV T DEETIRICEZERITSE.
HEOEHM . BEI/OLD-Z, VOLESIVIEET
BREh2hEMERER NV ETIE,. ZORET
RBIIKRECERD ERN VT DEKRMLRAKIZEL
TIX. BHEAERIN VT, DEEERE RN Y
THEENIFEREFEEVEEL, LOLHHE, RUELED
ik HFCHREEBRAE R VT TR R R7 &)
NAREHHIET. EIEBTOYITIREHELDE
EHIE{HETDH, AMATERAS DRFIE. Z0ET
B(IR ORFELLERS,

5. AMATERAS DI E LT DELIM
4 [Z AMATERAS(TOP Y I0IL YY) DI EE R
T MBIZETILTUOHARRATULRE RENE(C
FZt, RV PVD RIEFZEALT=,
BRE A X —

TOPY ¥ ¥ OoILY »¥

Ey(4

e / e =t

E(4

4 AMATERAS(TOP >4 /0OILY)2%)

AMATERAS TlE, tiiL-REEBEHEOM LIZMA.
HBIZHAIVEHEE 30%ULEDOEIHERZEEZICHREL
fzo £1=. AMATERAS DM REZ+ 2 ICRIET 51=0IC
X WEZEEYNCHERTAIENEETHD, TNDER
[X.OIL VT DAANBET T HEEERLTEHIET.
BIRERA~NOA I EBNYVENFEDT S, ZOFERGIKR
TIZBWT. BICEE. BEOREH R (ICHESND TOP
Do OEBREIFEECERTKTIEVAER.,
KOREUIETHAEEI/OLAYXOIOLEIZIVY
EBRETIE. BEEOBRKERECRESHEORENES SN
B5BTHD. hiF. ERXrYVTBHRORBIEELEE
BESFET TR IV ZDLO D HEEET P REE
EHEDIETICEMNS,

FAIVEEEDEIRICEALTIX, BEENADRLMEN
MBED 2 DFLIFHIENTES, BEEMEHRELLTIE,
ZDEDEY . FMIVEEEDHEIRICLKEI0=0FaR
FOHEIBTHS. —H. BEMLEHRELTIE FITHAR
B8, DF #R8 (R E—FEExfF) . XU GHG HIE%H
MELT-KRRAETIE, BEhNKELL>TRE
THEERG(REHBEK) OREIRIEZREERTE.

IVOUHREORLEORAEEER LICEHKTESIL
THD. RICEZRBE(REIE L) [THS/vF T HH
ELEBETH AF— UM (RTULR)ZERLTLS
TOP YL IEMiriEEICEBhTWA I LML, REAEEHE
OB ENEEFTHS,

E512, AMATERAS DOFERIZEZERDFEIL, EAR
VIO ORBEENEKEBICALETSIET.ERMY
o DRFGENTEELLZY ., TP 0 TBO(Time
Between Overhaul) D EROKBERBEFEIER N
TRBEHMDBEIRIZED, AT F U RaAXDKIBEHE
BOTREICREDZETH D,

6. REILMmFER

HEBREEZRAL LGV T, AMATERAS (OE
BETMEEMTEETAEETARETHS, {2 T,
AMATERAS QEBHIMEZEH T LWV MATV DY
A—N—HBOEFBFNICELY . 1D TEETOFEA AT E
E135,

AMATERAS MOE#EHEFERICEALTIL, FHEL V=0
EIVOUA—N—H(EDHERBFOH AL LEARML
BEFBTRTAEIETELL, CORFEB=E0V-
T R 1 ICERFBERO—8E R,

&1 EHEHESER

RyFT—7 SEHETHmAE R
7a—n"4 BHREEE 10~30%H!3A
FAIHEE | 0.3g/kwh 50%LA L HliRk
TOPY » & 2
AEERS 10 u mEAF/1000hrs
TOPU YT | b s it e % (o % 4
e & % BEEMEEL BEES(TEEL
TOPY > & .
TEERS ZIFEFREL
l:°Z l\ \//ﬁ N EE Eind
EHEE EITEFEEL
YA EEEREL EEEREL
TAFRR | EEMFEEL BEETEEL

FAIEEEDEIRICELTIEIBEZE2 LEDBIFHER
ERDHENTE R, CNIE.OIL VT DI FSA4F
ADBHREMEEKRIBIZE L TELIENETLERTHD, &
LI, A MIVEEENKIBICHESN., BBRENEE
[ZE&L<%g>1= TOP Y5 D4 EEREE (PVD KIE) . &
UTHEHERZ (Z0)ICEALTH. iIFEVDORIFEHER
EBBHIENTE,

7. F&H

AMATERAS ##EAL-E#FFMICE VT, BrEDae
ERIBTEHLEERTE-, §%IZAMATERAS DE
ELCRT=xmEED . AT REEORHAESE N
DRLIZEBMLTOEZWD BREBYFETH., ZDI5%
BEYLT, EHTMICH AN LN IO A—h—
HRIEBBLETET,
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1. [FCHIZ

EE RERAIA~NODELNEEDIELELIZ. Zero
Emission ~mIT7-$kEGRYEAETEEERELHKT
ETLIBOH TS, F5LERYMBADH T, BiaHA—
H—HNEDLIBRBEFEZYETMNEITU DU A—H—B
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Session 1:  Emission Control of Diesel and Gasoline
Vehicles

Session 2:  Aircraft and Airports

Session 3:  Wood-, Coal-, Soot Combustion and
Fundamentals

Session 4:  Metrology sub 23 nm Particles

Session 5 Particle Metrology

Session 6A: Health Effects of Ultrafine Particles

Session 6B: Respiratory and Non-respiratory Effects
Due to Nanoparticles

New Periodic Technical Inspection NPTI
Particle Filters and deNox Technologies

Session 7:
Session 8:
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25 ETH-Conference on

Combustion Generated Nmumdes

The ETH G on Ce Nano-
particles in 2022 is agai ized as i
ulﬂuﬂnmdﬁemﬂmlﬂmlyltm
as an interdisciplinary platform for expert discussions on
all aspects of nanoparticles, freshly emitted from various
sources, aged in ambient air, technical mitigation aspects,
impact of particles on health, environment and cimate
and particle legislation. The conference brings together
representatives from research, industry and legislation.

Online
conferenc®

Conference Topics

« Aircraft, marine and other non-road sources
« Ambient air particles. secondary pollutants
+ Biomass-, biofuel- and synfuel combustion
+ Brake- and tyre-wear, non-combustion emissions
« Emission control of combustion engines

« Emission upgrade and PTI for in-use vehidles
« Environmental and health effects

+ Exhaust aftertreatment systerns

+ Future legislation and enforcement.

« Impact on dimate

. Je formation and

. jogy and chemical
« Nanoparticle chemistry and toxicology
« Dcrupational exposure and prevention

Focus Event:

New legislation to guide the world

The World Health Orgarization air quality quidelines, Furo-
pean vehide and engine legislation, national clean air acts,
and periodic technical inspection (PTI) legislation have be-
come key elements of intemational and national cean air
policy. With no doubt, the implementation of catalytic con-
wverter technologies and better fuels, compatible with such
technologies. were major steps to reduce emissions of com-
bustion engines.

The 2022 foous event will discuss the next legislative steps
to take and the challenges to tackle with new fuels and new
engine and vehidle technologies, to further reduce the impact.
of air pollution on health and global warming.

Health Session

The health session will provide new experimental and epide-
miclogical Its and evi health ¢ of
combustion emissions and other emissions.
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