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Aalborg Dual Fuel Bollers s
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Aalborg OS-TCi, Aalborg OC-TCi Aalborg OH Aalborg OL & Aalborg D
CHB Composite Horizontal OM-TCi Multiple burners
0.75-8.0t/h 1.6-6.5t/h 0.75-16.0t/h 8.0-45.0t/h 25-200 t/h
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GVU (Gas Valve Unit) & Extraction Fan Unit RSN
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Gas Supply System
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Gas leakage test
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Gas Supply System
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Operational modes & functions TANSIAS
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Alfa Laval Touch Control (ALTC)
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Alfa Laval Touch Control (ALTC)
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Alfa Laval Touch Control | 10 selected: A/B Fuel view © Alfa Laval |2 | ®20190520 ®  14:44:00
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Alfa Laval Touch Control (ALTC) RS sA

-ARL—30F—F
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Operational functions

- BOG Handling, Free Flow, Gassing up-Gas Freeing

Aalborg boiler Inert gas system

Aalborg TFO
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Gassing-up and Gas Freeing Function (NIAL

— Operational Functions

When inert gas content increase
Steam then steam production decrease

When 100% inert gas, only steam
produced from diesel

Inert gas content increase
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Tank pressure control — GCU functionM EZE 4%

— Operational Functions — BOG Handling
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Boilers with GCU function

Operational Functions : Bog Handling - Definition of redundancy level
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Boiler with GCU function

A~XL—23ar 79232 BOG Handling

« BV: Steel Ships — January 2018, Pt C, Ch 1, Sec 3

- Clause 7.2.2 “...spare components ready for
installation in a short time may be considered in lieu
of duplicated components”

Tank pressure

Spare part solution
VS
Alfa Laval Built-in
Redundancy

Time

MREFIARDEEZELGREWKETHY . XHITH_LIITEFEA !
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International Marine Service

»  H—EXTRY:
o Houston (Americas)
o Aalborg (BU and EMEA Boilers)
o Singapore (Asia + China service desk)

" Pbx: +46 46 36 77 00
= Email: marine.service@alfalaval.com

‘ Global Technical Specialist

International Service Engineer

09:30 - 18:30 08:30 - 17:30 08:30 — 17:30




Test & Training facilities

- Aalborg, Denmark
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/
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Selected references for Dual fuel boilers

1 Aalborg OM 35ton/h Dual Fuel 1 LNGRV 2006 DSME Exmar/Excellerate

1 Aalborg OM 30ton/h Dual Fuel 1 LNGRV 2007 DSME Exmar/Excellerate

3 Aalborg OL 50 ton/h Dual Fuel 3 LNGRV 2008/09 DSME Exmar/Excellerate

1 Aalborg OL 16 ton/h Dual Fuel 1 LNGC 2008 STX Elcano

2 Aalborg OL 15ton/h Dual Fuel 4 4XLNGC 2010/2011 STX Sovcomflot

2 Aalborg D 65 ton/h Dual Fuel 1 LNGCFSRU 2012 HHI Hoegh LNG

1 Aalborg OM 7 ton/h Dual Fuel 10 Container vessels 14.4kTEU 2013 HHI UASC

1 Aalborg OM 8ton/h Dual Fuel 7 Container vessels 19kTEU 2013 HHI UASC

2 Aalborg OL 35ton/h Dual Fuel 15 LNGC 2014/2015 DSME DynagaVSW';::&‘Z{I{)TEEKBWMOL

1 Aalborg 0S 6.5 ton/h Dual Fuel 2 LNGC 2014 Imabari Elcano

2 Aalborg OS 6.5 ton/h Dual Fuel 1 LNGC 2016 DSME E.ON

2 Aalborg OH 2700 kW Dual Fuel 1 Ro/Ro 2013 Fincantieri STQ (Quebec)

1 Aalborg CHB 4ton/h Dual Fuel 1 Ice-breaker 2014 Arctech Finnish Transportation agency

2 Aalborg CHB 5ton/h Dual Fuel 1 Cruiseferry 2015 Meyer Turku Tallink

1 Aalborg CHB 1.6ton/h Dual Fuel 2 Bulkcarrier 2016 Qingshan Shipyard ESL Shipping

2 Aalborg TFO 3000 kW Dual Fuel 1 Bitumentanker 2015 Besiktas Transport Desgagnes

2 Aalborg TFO 3000 kW Dual Fuel 3 Chemicaltanker 2016 Besiktas Transport Desgagnes

1 Aalborg TFO 2000 kW Dual Fuel 1 Multipurposevessel 2015 La Naval DEME

2 Aalborg OL 25ton/h Dual Fuel 2 Crude Oil Tanker 2017 SHI AET

2 Aalborg OS 5 ton/h Dual Fuel 1 FSRU 2017 HHI SWAN

1 Aalborg OL 35ton/h Dual Fuel 2 Shuttle tanker 2017 SHI AET

2 Aalborg CHB 5 ton/h Dual Fuel 1 Cruiseferry 2017 Xiamen Shipbuilding Viking Line

1 Aalborg OL 14 ton/h Dual Fuel 9 Container vessels 22k TEU 2018 Hudong CMA-CGM Yes
2 Aalborg CHB 6 ton/h Dual Fuel 1 Cruise vessel 2018 VARD Group A/S Ponant

1 Aalborg OM-TCi 20ton/h Dual Fuel 2+2 Cruise vessel 2018 Chantiers de I'Atlantique MsC

2 Aalborg OM-TCi 10ton/h Dual Fuel 242 Cruise vessel 2019 Meyer Turku RCCL

2 Aalborg CHB 4ton/h Dual Fuel 246 Cruise vessel 2019 Meyer Werft Silversea

2 Aalborg CHB 5ton/h Dual Fuel 1 Cruiseferry 2019 RMC Tallink

2 Aalborg OS-TCi 4ton/h Dual Fuel 4 Bulk Carrier 180K 2019 Hyundai Samho H-Line Yes
1 Aalborg OS-TCi 0,8 ton/h Dual Fuel 1 RoRo Vessel 2019 Jiangnan UECC ( Wallenius+NYK)

1 Aalborg OL 10.5 ton/h Dual Fuel 5 Container Vessel 15K TEU 2019 Jiangnan/Hudong CMA-CGM Yes
2 Aalborg OS-TCi 6.5 ton/h Dual Fuel 3 LNGC 2019 DSME MOL

2 Aalborg TFO 2000 kW Dual Fuel 2 RoRo Vessel 2019 Kuzeystar Rosmorport

1 Aalborg OC-TCi 1,6/0,5 ton/h Dual Fuel 4 MR Tanker 2019 Hyundai Mipo JP Morgan Yes
1 Aalborg OS-TCi 4.2ton/h Dual Fuel 2 RoRo Vessel 2019 Yantai Raffles Wallenius

3 1:::;1::%3;; . chtjgtg;‘l/i t/h) Dual Fuel 2 110K DWT Crude Oil Tanker 2019 New Times Shipyard Eastern Pasific Shipping.

2 Aalborg D 45 ton/h Dual Fuel 1 vLCcC 2019 Dalian Shipyard COSCO Energy

2 Aalborg OL 30ton/h Dual Fuel 5 Ultra Arctic-2 LNGC 2020 SHI Sovcomflot

1 Aalborg OSTCi 7 ton/h Dual Fuel 2 LNGC 2020 Hudong K-Line

1 Aalborg OSTCi 2,5 ton/h Dual Fuel 1 RoRo Vessel 2020 Visentini Vié_e'ntini

~1—R#2693
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Selected references for Dual fuel boilers

2018 LIRR D £ 72 ZF KT

3 fin 2 & e fin £ RAS—H | Remarks

9 |22k TEUCV | Hudong Shipyard CMA-CGM 1x 14.0 t/h Incl. GCU function
4 | 180k BC Hyundai Samho H-Line 2x 4.0 t/h Incl. GCU function
5 |15k TEUCV | Jiangnan/Hudong CMA-CGM 1x10.5 t/h Incl. GCU function
1 Ro-Ro Giangnan UECC (Wallenius+NYK) |1 x 0.8 t/h

3 |LNGC DSME MOL 2x6.5th

4 | MR Tanker | Hyundai Mipo JP Morgan 1 x1.6/0.5 t/h Incl. GCU function
2 | Ro-Ro Yantai Raffles Wallenius 1x4.2th

2 | 110k COT New Times Shipyard | Eastern Pacific Shipping | 2 x 30.0 t/h

+1x3.5/1.1 t/h
1 VLCC Dalian Shipyard COSCO Energy 2x45.0t/h
2 |LNGC Hudong Shipyard K-Line 1x7.0th

https://www.sli.do/ 4 X2 kO—F#2693
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Advantage of Aalborg Dual Fuel Boiler

-FED
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- Fuel Conditioning of compliant fuels (i&E & ;B )

=245 (4

\'\/E\I - EEI%E&) :/X7_'.Lx

FILT7 SN LA

- Fuel conditioning of alternative fuels ({X &A% ) VY & T —C IR E R
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Alfa Laval A%l

Early 70’s

Athmospheric
booster

F4a=2 G DER

The new two-stage conditionin,

g module of Alfa Laval FCM type.

Two-stage fuel conditioning module of Alfa Laval SBM type.

https://www.sli.do/ A N> ka2—R#Z693

2002
2017

FCM LPG R&D
for MAN-ES

FCM

2014 2019
FCM MeOH FCM Oil 1.5
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Alfa Laval A>T 43=20 OiR—h 4 A

FCM Oil

B :’ - - Ammonia
From 2021 ﬁ[ LNG ]
low pressure
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Alfa Laval FCM Qil ¥l FAFCM

Ready for 2020 Fuels & & A~ DX fits

TODAY SCENARIO : XD BREMNLE S HRANDIZIT

& 5 [ A AT RE
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Alfa Laval FCM Qil ¥l FAFCM

Ready for 2020 Fuels & & B~ D%t

Ready for 2020 fuel handling #E&HA~AD X : FCM 1.5
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10 ym T4 )LADTER (G L - fEERE])
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Alfa Laval FCM Oil ¥R FAFCM

Ready for 2020 Fuels & & A~ DX fits

Automatic Multifuel Management EiERE D EHE
VLSFO
% P
ULSFO | s

T > ABEQBRERE TR
MGO > X RAFLBIZXT T HEH/INTGA—H

=JL ==

B X AE

> BEARESRE AR TOERIY
BA

https://www.sli.do/ A N> ka2—R#Z693

Lloyd's Working together
for a safer wo

Register

Alfa Laval Fuel Conditioning Module —
Automatic Change-over Process

Desk Top Technical Review
Report for: Alfa Laval SpA
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Alfa Laval FCM Oil ¥R FAFCM

Ready for 2020 Fuels @E&HAND

Mass Flow Consumption
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Alfa Laval FCM LFSS (Low Flashpoint fuel Supply System)

Ready for alternative Fuels XEPR¥E~ D x5

TOMORROW SCENARIO : fHEHZESFR DO CO2# i = HIR D 1= 6> D B BR
> IRFRHEHE (carbon intensity) DFEIE (20304 : -40%. 20504 : -70%)
> 2050 F CTIZGHGHHEH =MD 50% LL _EHIE

Emission forecast according to business as usual

2015-2075

pathway(§E TERYDPYHF TOHEEH F )

2,500
2,000

1,500

€O, (Megatonnes [Mt] per year)

Minimum Ambition

Maximum ambition of emission reduction

40 Gt CO, accumulated
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source: ICCT policy update April 2018
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Alternative Fuels Scenario fS& ¥ kB3

Comparison among possible fuels &A%l LLER

> FFEDMMMEERFE ELTZLDIEHHY

> BNMERCEETELE. XA E. ERANGNSA—R(IRILEEE, AL—D
(RE) EH., M. SEIEMLGEIZKY., ERESZTHIE

> TOHEHERDI=H. 7)) —2IR)LF (power to liquid) MsRIHEINSH—HRY
) —0h—Ro Za—rS LR

PR FHBHRFDORA NL— | =RV FBE i
(FRE) ED @IRHEW R

[°C] [barg] [MJ/L]

- 253 -- 8,5 Cryogenic technology, low energy density, very low availability, [Blillg8, power to liquid
-162 = 22 Cryogenic technology, ENEIERE, NERERESEEERE. <ry high GH effect, power to liquid
-42 7,5 26 NEREEEEE, =vailable but less than LNG, [[IEHIEIEE, IS
233 8,5 12,7 BEIEEREE. NOREREERRE, cdium energy density, ElEHEEIE, power to liquid, TICHICHe, BHEE
65 ATM 15 NEREREEERE. medium energy density, ElEIEEE. NEISEIEHEE. o\wer to liquid
i >160 ATM 35
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RXDEMIZSlidoTHEEZLIZELY,

* LIFIZ élf%)ﬁ%%ﬂfr’ﬁx)ut&%zd)%d)’éb/\fc
{f=eby, ($BH[EE AT HE

slido

/K% : Hydrogen
#7693

LNG
LPG
T2EZF7 : Ammonia
A2 /—JL : Methanol

a &~ b =~
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e Alfa Laval #2542z 71— - Alternative Fuel - Google Chrome
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e

1=

Join at
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#2693
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B Active poll
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(EEiEnlEe)

D AT ARCE Ot 1A FATG2 T 1 o
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Alfa Laval for Alternative Fuels {S&BEHZxtd AIRE

Alfa Laval developing the conditioning process for the new fuels #Fr1=7atRkHI I B EMAEAREE DR FE

LPGALFSS A% /—)LALFSS
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Alfa Laval FCM LFF (Low Flashpoint Fuel)

The Alfa Laval Alternative Fuels Solutions 7ZJIL77-Z/N)LDXBREHIT B 12— 3>

A/ — VAR AT A

A5 ) — L BRI Z#EE (50.000 DWT, Methanex project)
« 13E A

- 12&E IR

o VILDORFELEUIZHEEIL
- EfEE=HULY
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Alfa Laval FCM LFF (Low Flashpoint Fuel)

The Alfa Laval Alternative Fuels Solutions : Methanol Supply System A*%/— LS X7 L
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vV BRRSMY
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I T y
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Alfa Laval FCM LFF (Low Flashpoint Fuel)

The Alfa Laval Alternative Fuels Solutions : Methanol Supply System A*%/— LS X7 L

Brazed Plates

Mixing Tube Heat Exchanger
y i i i a Laval | L ALE |@ 1/28/2016 ®11:30 PM
ShPH&TUbE‘S LF FCM MeOH 7C|rculat|on Unit © Alfa Laval
/ ol W 9 s [0 @ & =@
Heat Exchangers \ / Glycol Water , - = % @
\ / o
Pump
- S
Electrical Panel
G
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B®igm 235 |

!
[ S =]

Chbar 0.2 |
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Supply Pump |

OBB Filter Block
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Alfa Laval FCM LFF (Low Flashpoint Fuel)

The Alfa Laval Alternative Fuels Solutions ZIL 77 -S/\N)LDREBREHZxT B ) 1— 3>

LPGIAFHEIGE S AT L

CIMAC ’]
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-14, 2019

2019 | 277
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Alfa Laval FCM LFF (Low Flashpoint Fuel)

The Alfa Laval Alternative Fuels Solutions : LPG Supply System LPG##5S X7 L

FCM LFF LPG £#8> A 7 L7

LP pump module

KERTED2—IL
transferring the LPG from the deck tank

Skid mounted recovery tank
JhiN)—3279

Recovering the LPG from purging

https://www.sli.do/ A N> ka2—R#Z693

Ep 2

LFSS module

LFSSEYa1—IL
Providing the LPG fuel to the engine

Control Panel

arkA—)LAR)L
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Alfa Laval FCM LFF (Low Flashpoint Fuel)

The Alfa Laval Alternative Fuels Solutions : LPG Supply System LPG#t#5 X7 L

h
2
Fiow CaRigr z
=
&
R T
Ll D
<1FVIIH|I!M.“
LPSSHDI:R}
p ]| o o — — — — — — — — — — — — i e o o i — — — — —
HHHHHH 2] !
I
m
—@I |
|
|
|
- — =y |
| EMGINE
! =
— FVT — .
ﬂﬂﬂﬂﬂﬂ IFE
s
<=
s
=)

https://www.sli.do/ A X2 ka—F#2693 04/06/2020 | © Alfa Laval

18 | www.alfalaval.com
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RXDEMIZSlidoTHEEZLIZSLY,

- LPGA%HIR (LPG Fueled Vessel) tL’CJ_Fﬁ_I“b'IEEOD
ELVIREZEA Tz, ((EHEIETTE

]
LPG#ffs : LPG Carrier 3 I I d D

AHh— : Tanker #7693
(X5FEAM : Bulk Carrier

HEjEM-OTF M : PCC, Container Vessel

Zx!)— : Ferry

#%(1Z72L : Not applicable
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SlidoIC&d7 27—k (HER)

e Alfa Laval #3422 F— - Alternative Fuel - Google Chrome
# wallslido/event/vizvrsse?section=41bab5ab-3de3-485b-9cb0-197d19371ecd

W Active poll

LPGERFHG (LPG Fueled Vessel) & L CEHINIGEOSUMGEERA TS 014
W (EBNEIEDlES)

LPGHES : LPG Carrier

Zx)— : Ferry
T T ITTTFFTFE 9%
A 1— : Tanker
i} I T ITITIF %
Join at (£5K5758 - Bulk Carrier
slido.com o 1
2L - Not applicable
O 7
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Alfa Laval FCM LFF (Low Flashpoint Fuel)

The Alfa Laval Alternative Fuels Solutions
TUOEZTRFEHEREE

KEBRHELTOTUEZTIZTDOVT, BRRGFEBZTEE:
» Getting to Zero Coalition

> TUoEZT7RMIZET S HAZID
> Ammonfuel Project ~MDSE|

TUOEZTFHRBORTLODAV TN T AU E /T

> IEBIZE-REZD T, LPGAHALFSSO7AtTEAER—X
> IOV DNER
> TUOEZT7DRRBR -RBICHTLIEEHDOHER
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Thanks for your attention
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