05/2016

TX Marine Messsysteme GmbH
Kay Paschen

Workshop “ Alternative Kraftstoffe”
Verband Deutscher Reeder /
Maritimes Kompetenzzentrum Leer
31.05.2016 & 01.06.2016

TX Marine Messsysteme GmbH



GL Group

TYPE APPROVAL
CERTIFICATE

Fuel Management

Safe switch over of fuels in ECA zones

Why problems hasn’t arised in the past ?

Frequence of fuel change over has increased since new ECA rules are in force

Most of the fuel systems are designed as one fuel (HFO ) systems

Limited knowlege of crew on board to handle change over processes

Engine manufacturer are allowing the fuel switch over process only under limited
temperature gradients ( 2°/min & 3°/min)

- New more efficient rafinerie processes are leading to incompatibility problems in
between different fuels
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Xrine @ Fuel Management

TYPE APPROVAL
CERTIFICATE

FUllfil iimitations in worldwide emission control areas (ECA)

Complies with - MARPOL Annex VI regulation 14 and 18
- EU Directive 1999 /32 /EC & 205/ 33/ EC
for Baltic and North Sea ECA
- CARB California Air Resources Board

regulation 13 CCR 82299.2 & 17 CCR § 93118.2

Planned ECA’s with different
fuel quality:

j’ * Mediterranean Sea
1 ‘; Y * Coasts of Mexico
: i ¢ Tokyo Bay
" oy ¢ Singapore
: ' ¢ Hong Kong

¢ Korea

* Australia
% &y T-e * Black Sea

e Arctic
e Antarctica

S0 Emmission Control Areas (ECAs)

I Existing ECA area
B Potential future ECA area
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GL Group

TYPE APPROVAL
CERTIFICATE

Fuel Management

Fullfil limitations in worldwide emission control areas (ECA)

Timeline for sulphure limitations in fuel oil
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Sulphur %

Year
MARPOL ANNEX VI Regulation 14 and Regulation 18 “GLOBAL SEA”

EU Directive 1999/32/EC and 2005/33/EC for Baltic and North Sea and English Channel “EU-ECA”

California Air Resources Board - Regulation 13 CCR 8§82299.2(e) and 17 CCR § 93118.2(e) “CARB”
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B automated fuel switch over system
TYPE APPROVAL
CERTIFICATE

Installation in fuel booster system on board

Features - Simplest and universal design / turn key product
- compact and modular construction
- Ship new building & retrofit in operating ships
Integration - AQuametro Homogenizer in booster system
- Aquametro Fuel flow meter
- AQuametro Viscomaster with Steam control valve

DIESEL SWITCH Control Cabinet

S\
= e u

HFO DO

DIESEL SWITCH

Homogenizer
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«-.r  FUuel Management

TYPE APPROVAL
CERTIFICATE

Installation in fuel booster system on board

Bleeding
valve

Components DIESEL SWITCH

T1 DS Temperature transmitter INLET GASOIL

T2 DS Temperature transmitter INLET HFO Ta1 44 .
T3 DS Temperature transmitter OUTLET BLEND FUEL /_I’II
T 4.1 DS Temperature tran.smmer ON ENGINE FUEL BOOSTER /

p1 DS pressure transmitter INLET GASLOI CIRCULATING SYSTEM
p2 DS pressure transmitter INLET HFO 1
p3 DS pressure transmitter OUTLET BLEND FUUEL

V11 DS Manual shut off valve
V12 DS Manual shut off valve

V13 DS Manual shut off valve
V4 DS blending valve Servicetank Servicetank
Gasoil Heavy Fuel Oil

Buffertank

Visco-meter

Preheater

V3 DS Pneumatic bypass valve
V6 DS Pneumatic shut off valve

L
Circulating
Pump

’3_‘
[

V11
Blend Fuel 1Gasu:nil inlet
outlef D.Q
V12
2“ o
(=8
E
36 33 Q
T3 5 /__\ Manual change-over valve
1 HFO inlet
V6 va[]
Dgﬂ g& FUEL SUPPLY SYSTEM
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«-.r  FUuel Management

TYPE APPROVAL

CERTIFICATE
Fuel viscosity, cSt Fuel viscosity, cSt

. . = Reduce load to 25-40%
Viscosity: 2-20 ¢St Setviscasity e o b

Fuel temperature gradient: Max. 2°C/min. to 18 ¢St

Load: 25-40% MCR 18 \m mm Heavy Fuel (HFO)

Diesel (DO)
10-15 1015 / Ve
0 Start cooler
Stop cooling mmm Heauy Fuel (HFO) preheater
Decrease \ Diesel (DO) 10
cooling
5 N\ AN
‘\ Start steam tracing
Start heater Viscosity: 2-20 ¢St
Fuel temperature gradient: Max. 2°C/min.

' I ' I
Running hours

Running hours

Source: MAN DIESEL Fact 1/2015
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TYPE APPROVAL
CERTIFICATE

Fuel Management

Optimised control of fuel change - over or blending process

aqua
09/01/2013 R
DIESEL SWITCH étro
OPERATION UNIT
“
T1| 27.3°c T2[ 926]Cl
oo T c) {% o
| _ FUEL SETTINGS
— ¢ MDO  HFO
F- | SULPHUR
BLEND . visc. | 884/eS  ConTent ) 0,10 281
FUEL . .
13| 884 rC) Tal | 884[Cl|  compaTIBILITY (2 ]
ran | esdrcl ASTM INDEX [1. 5]
PROCESS SETTINGS
PROCESS CONTROL
o s.coNTENTvW [%] e CONTENT [%] BLENDING
[ 350 |[%] [ 850 |[%] L_o10 | L[ES
1,50 SULPHURl |
MNEXT
STEP [ 2|  sTEPRUN TIME | 88.4|[sec] == | EMERGENCY CHANGE OVER
MODE
ALARM CONTROL i1t |:|
ALARM T3 T4 T4l T4.llidt  T4lidt Vise LL |:| HFO I:I
- 'Cl
serming (ol [l_ss.a|ll_ssall ss4 E-|in]|—l ssall ese| (csufl ssdl
TIME  [sed] 88,4 88,4 [ sa,4| [seq] 88,4 [ 88.-1] [sec] | 884
PROCESS
START UP DETAILS SETTINGS | STORAGE ALARMS ACK

Process Control booster system

* Change - over / blending process

* Ratio of blending fuel

» Cooler (extern control)

» Heater/ Trace heating (extern control)
 Homogenizer (extern control)
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Alarm Control

booster system
Temperature fuel inlet & outlet DS
Viscosity fuel (extern signal)
Temperature fuel inlet engine
Temperature gradient fuel inlet engine



X eereree Fuel Management

TYPE APPROVAL
CERTIFICATE

Optimised control of fuel change - over or blending process

smerzors DIESEL SWITCH 2Hiero

ISTOR'
UNE  STATUS DATE TIME 3 SULPHUR 4 FUEL - 'CONTENT DATA
wei [E DIESEL SWITCH — 29wro s
150:14 PM H ! sove13%014 01 280 200 a0 l:l T
3t 1527 at 280 200 L1
HISTORY . > W W [:l oATAEAPOAT
01 280 009 DAZ o
STEP1 S?[;‘EE%‘L a1 20 06 a2
SB & {USE PORT TOUCH PAMEL) 01 20 om w2 TREND
I:l CONTENT DATA bl | - Abci
or zwmoame o l:l TENPERATURE D
a 280 143 TR
STEP2 Eeon GPS DATA a1 20 e e
RECORD a1 290 089 Bez I:I PRESSURE D
a 280 141 TaT
R, copy CoPY - DATA EXPORT o e D r— [:I
DATA FILES SETTING DATA a1 2w 20 00
Q 280 280 1000 D ANALOG INPUT | D
COPY TREND
HISTORY DATA online ARGHIVE ; [:I

CORY
ARCHIVE MESSAGES I:l TEMPERATURE I:l
COPY
ARCHIVE PROCESS DATA I:l PRESSURE |:|
STEP4 START I:l VISCOSITY
RECORD
|:’ ANALOG INPUT | |:|
STEPS DISCONMECT
USESTICK  (USE PORT TOUCH PANEL
I:l ANALOG INPUT Il I:l

START UP DETAILS | SETTINGS | STORAGE ALARMS ACK SNe |

XEKENXME XN |

| START ..;l DETAILS Ir‘-i—lnx.’:.‘.

mmlw,,_k| | e |

Data displayed on screen
Data Storage on SD card — copy to USB available (csv — file)

e DIESEL SWITCH status (history data)

 GPS position

« DIESEL SWITCH alarms & settings (settings & archive messages)
« DIESEL SWITCH process data (archive process data max. 3 day's)
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DIESEL SWITCH

TYPE APPROVAL
CERTIFICATE

Saving potential considering change - over process

- Automatic controlled process
- Minimal time for complete change - over
- Automatic alarm control of - Fuel temperature
- Fuel viscosity
- Fuel temperature gradient on engine

IJ_MWoo'dland -
£ ‘Sacramenl Example:

oSantaiﬁose }'.} L.
| Rohnery o V”ﬁ‘,‘""e Traditionel change — over
\F‘,;P:;alzma € #Falﬂldd by rules

6 hours

line to start traditional change # over

rconi Conference, ™ - &% :
Cenler Stale _' Novato Valle;o )
Historic Park P 5

» Change over time app. 6 hours

controlled by class operati % E::L | Concord SNation
5‘Rlchmondu g I’ g
1,5 hours I\ 0akland ). . i,
line to start process i change - over -Zp RN AR AN
@ Erancisco- fAIameda"' \L| rmore- i lled ch —

rarazs ancralur > &) LaLivel i Automatic controlled c ange — over

D""'_'f'»t}‘ Havward\ by DIESEL SWITCH process & alarm control

Sar}Matao OF\re'.“?rf -:_’,

?1 o[ DpaloAlte % .
T \ X _
?:‘Etaclaranosﬂjo's. * Change — over time 1,5 hours

« | SAVING Fuel costs app.: 10 - 15 %

o

Watsonville~
Marina |
i (n

Manterev
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GL Group

TYPE APPROVAL
CERTIFICATE

Fuel Management

Extern control of components in booster system

Automatic control|- MDO / MGO COOLER / process Start / stop function controlled by:

Start/Stop control|- HEATER / TRACE - HEATING - fuel temperature outlet DIESEL SWITCH
- HOMOGENIZER - Fuel temperature inlet Engine
- additional components free configurable - Fuel viscosity (extern signal)

Bleeding
valve

_ TEMPERATURE ON ENGINE

_ SHUT OFF VALVE V&
BYPASS VALVE V3 ;

MANUAL CHANGE OVER VALVE V5

~ MICOSITY EUEL
~ FREEANALOGINPUTA _____

Buffertank

cooling
water

_FREEANALOGINPUTZ _____

DIESELSWITCH
CONTROL CABINET

ANALOG QUTPUT CONTROL COOLER

Cooler

FREEE DIGITAL CONTROL COOLER

FREE DIGITAL QUTPUT 2

FREEE DIGITAL QUTPUT 3

Circulating
Pump Q
" | Servicetank
o o

FREE DIGITAL QUTPUT 4

Trace
heating steam

®

FUEL SUPPLY SYSTEM

Supply
Pump

Manual change-over valve
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Fuel Management

TYPE APPROVAL
CERTIFICATE

Extern control HOMOGENIZER in booster system

FUEL HOMOGENIZER - dynamic milling machine

- special rotor—stator milling gear with diffuser ring.
Between the conical-shaped grinding surfaces the fuel is exposed to
shearing forces, frictional forces and ultrasonic pressure waves.
Magnetic coupling drive creates hermetic sealed homogenizing chamber.

milled fuel approx. 5um Tm;

asphaltenes E
approx. 120um |
| X
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«—  Fuel Management

TYPE APPROVAL
CERTIFICATE

Extern control COOLER in booster system

« FUEL MDO / MGO COOLER - controlled by DIESEL SWITCH
» Protection of engine and fuel system
« Automatic alarm control of - Fuel temperature
- Fuel viscosity
- Fuel temperature gradient on engine

cooling
water

Cooler
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Fuel Management

TYPE APPROVAL
CERTIFICATE

OPTION Compatibility test kit acc. ASTM D 4740

device to determine the stability and the compatibility of fuels onboard.

» enables the engineer to perform four tests at the same time
» heating system for quick drying of the spot test paper
» Test kit of objectiv sample analysis

Compatibility Reference Spot acc, Stability &
ASTM D 4740-04 Compatibility

Homojgeneous spot oK
{no inmer ring)

N®2 | Faint or poorly defined inner ring Acceptable

Fig.3
Well-def a.arie ™
e Well-defined thir nl| er ring, only shightly Limited
darker than the backqground
t v

Wiell-defined inner ring, thicker than the ring in
N4 | reference spot N*3 and somewhat darker than | Poor
the background

Wery dark sclid or nearly sofid area in the inner
M5 | center, The central area is much darker than
the background

Extremly
Poor
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TYPE APPROVAL
CERTIFICATE

05/2016

...thank you

Any guestions?

TX Marine Messsysteme GmbH
Sandkamp 18

25368 Kiebitzreihe
www.txmarine.com
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