vailahl '

Attribute 1: .
Attribute 2:
Exerig'rion Muiigriul TU":;%Z?#QE" iCER I[:Ic:ﬁon

1 2 off-engine | on-engine
001 PTAA04LT16 X X
002 PTAA066882 X X
003 PTAA073630 X X

&)

NOTE

The above executions can be configured using the Engine Configurator.

Detailed guidance for the execufions is provided within the Marine Installation Manual (MIM). If a specific execution of inferest is
not shown in fhe above table, then if may still be under development or not available. For further information or in case of a
project-specific request, WinGD must be confacted directly.

This publication I1s designed fo provide accurate and authoritative information with regard to the subject-mafter covered as it was
available at the ftime of prinfing. However, the publication deals with complicated fechnical matters suited only for specialists in the
area, and the design of fthe subject-products is subject to regular improvements, modifications and changes. Consequently, the publisher
and copyright owner of fhis publication cannot accept any responsibility or liability for any evenfual errors or omissions in fthis documenf
or for discrepancies arising from the features of any actual ifem in the respective product being different from those shown in fhis
publication. The publisher and copyright owner shall under no circumstances be held liable for any financial consequential damages or
ofher loss, or any ofher damage or injury, suffered by any party making use of fhis publication or the information contained herein.
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1 \ 2 | 7 3 \ b bl 6 1 8 : 9 10 12
OUTLET - Exhaust gas manifold waste gatfe OUTLET - Exhaust gas turbocharger
X X X - Exhaust gas temperafure and volume flow: according to GTD
- Size and layout of connection flange is provided in the “Pipe Connection Plan - If the iCER diesel option is selected a NOx sensor must be installed in the exhaust gas pipe between
- The pipe diamefer must be selected according fo fthe guidance as provided on the drawing “Specification for waste gafe selection” Back Pressure Valve (BPV) and turbocharger.
- The tofal back f th haust T t be kept within the foll
- The waste gate connection pipe, as connected fo the main exhaust gas pipe, must be kept as short as possible fo avoid swirl and ¢ Toral back pressure of The exnaust gas system must be Kept within The Tolowing ranges
extensive back pressure Diesel Tier Il mode in section A and C
P . Design limif: From max. 30 mbar fo max. 60 mbar
Operational limit: max. 80 mbar
iCER gas Tier I mode in section A and B
With exhaust gas return pipe fo the TC connection from above, ie. loyout with water mist catcher
@ INLET - Recirculated exhaust gas turbocharger Design limif- From max. 20 mbar fo max. 35 mbar
Operational limit: max. 45 mbar
Exhaust femperafure With exhaoust gas return pipe to the TC connection from below, ie. compact layout without water mist catcher
- Confrolled by the EGC Design limif: From max. 30 mbar fo max. 45 mbar
Operational limit: max. 55 mbar
- Must be always below the scavenge air temperature iCER diesel Tier Il mode in section A and B
Design limif: Not relevant for layouf
Exhaust gas piping: Operational limit: max. 55 mbar
- Piping with cones, bends and pipe connections must be flow opfimised and arranged Remark: The available back pressure range provided in this drawing refers fo the differential pressure befween the pipe connections
in a way to avoid condensation draining to the turbocharger suction. #71 and #75. An additional layout back pressure of 10 mbar is caused by the water mist cafcher which is integrated into the
engine. In the GTD, the available back pressure range refers specifically fo the back pressure between the turbocharger inlet
- The piping befween the exhaust gas cooler outlet and furbocharger inlef must be insulated fo avoid and outlet. As a result, the GTD provides a back pressure range which is 10 mbar- higher.
condensation of the humid recirculating exhaust gas on the pipe wall. Funnel
The same insulation standard, as used on the hot side before the cooler, must be applied on the exhaust Section C
gas refurn pipe accordingly relevant for
Tier Il diesel made
- The exhaust gas return pipe must be purged by air in the counterflow direction through the SOV.
The purging flow must be fhe tofal iICER casing volume, to be exchanged 4.5 times per hour with a maximum back pressure of 80 mbar.
. >
@ QUTLET - Exhaust f densate water d Seim Section B £t
- Exhaust gas return pipe condensate water drain EIH reciredlation (relevant
for ICER operating modes)
- Drain fo fhe ICER waste water holding tank <
Main
Engine 75
- The exhaust gas pipe must be insulated according to applicable rules, e.g. SOLAS
i - Recommended pipe dimensions in relation to the exhaust gas mass flow rates are provided by fable 1 on page 2.
———- - The exhaust piping with cones, bends and pipe connections must be flow opfimised and arranged in
| O a way to avoid gases from accumulating
I
| Q - The piping layout must consider the thermal expansion and vibration from the turbocharger (TC) and main engine
(ME). Thermal expansion of the ME is fo be calculated according fo the formula in MM. TC specific thermal
expansion is provided by the TC supplier
- Explosion relief devices, examined and certified by the maker, with flameless pressure relief {rupture discs or self-closing, spring-loaded
- valves] must be selected and installed within fthe exhaust system in accordance with class requiremenfs. The exact posifion and number
Q of explosion relief devices must be defermined by the system designer or the shipyard through calculation. Independently, which type
of explosion relief devices is selected, the distance of the explosion relief device to gangways, working areas and system components
must be at least 3 m to not endanger personeel andfor ta avaid material damage.
‘ - A confinuous (extensive] exhaust gas leakage musf be avoided
- Supports (fixation points) for the mass of piping and exhaust gas system components must be installed in sufficient size and amount.
Inadmissible fensions in the piping and forces acting on the furbocharger are not acceptable.
- Exhaust gas pipes of several engines must not be connected
- Drains of odequate size and amount must be installed in the exhaust gas piping
- When fhe noise level on the bridge wing exceeds fhe class requirement (normally 60 - 70 dB(A)} a silencer must be applied
- During iCER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This water must be cleaned and
treated by the water treatment unit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value (eg. above pH 6]
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SYSTEM PROPOSAL

@ Pos. |SYSTEM COMPONENTS %2}

Table 1: Recommended pipe dimensions in relation to exhaust gas mass flow

=

o 001 |Compensator betwean engine and exhaust gas system *7)
Further installation details and variants can Exhaust Gas mass flow @ Pos. |ENGINE COMPONENTS *3) 003 |Exhaust gas pipe
be found listed in the Marine Installation @ .
Manual (MM}, which provides also the (mEgr from GTD) D E A B o s 004 |Explosion relief device (rupture discs or spring-loaded valves) *5)
covenge air receiver
acronyms used i this drawing set. The kgls 005 Imam €
piping symbols are explained by the piping EC02 | Turbo Charger (TO) 1 Feonomiser
symbol key as included in the drawing sef B
Hnous Dstatation reme 15 -19 700 500 800 T3 [eahaunt g marifas 006 [Slencer (with spark arrester) *9)
29 - Wi 700 500 900 007 |Support ¥4
Short Route ECOL |Wasfe gafe compensafor ¥7) *B) opport x4
Thh - 164 800 600 000 05 Twaste ot vat 008 |Waste gafe pipe
_ _ jaste gate valve
Exhaust gas branch-off affer turbocharger L - B3 800 600 1000 Y IP———— 009 |Transition piece %6)
jater mist cafcher
83 - 202 900 700 000 07 [rest chodc 1 =18 012 [iCER support *L)
202 - 228 900 700 1100 03 |Flow Regulating Valve (FRV) *11)
ECOB |Test chock 2 *11)
est chod
28 - 245 1000 800 1100 o 209 [vanwal syphon aran 01k |Shuf-off valve (SOV) *11)
*
A5 - 292 1000 800 7200 " 05 [Buck Pressure Valve (BPV) 11
EC10 | Turbocharger connection piece (cone)
292 - 300 1000 800 7300 016 |Compensator in the exhaust system *15)
300 - 362 1200 900 1300 017 [Purging and sealing air blower %19}
3L2 - 383 1200 900 1400 08 |Non-return valve
363 - 396 %00 1000 1400 007 4 020 |NDx Sensor {as delivered by the engine buider) ¥20)
306 - 455 %00 1000 500
ENGNE CONNECTIONS %1
455 - 512 %00 1000 1600 4 @ !

OUTLET - Exhaust gas refurn pipe condensate wafer drain

006

OUTLET - Exhaust gas turbocharger

OUTLET - Exhaust gas manifald waste gate

QPR ?

INLET - Recirculated exhaust gas turbocharger

007

/

<1 Pos. ‘[UMPDNENTS from certified suppliers *12)

s01 ‘Exhausr Gas Cosler {EGC)

004
(©) [Renares:

- Drain plugs ond drain caks fo be insfalled where necessary.

005 #1) Refer ta the "Pipe Connection Plan” for the execution ond lacation
of the engine pipe cannections.

*2) To be installed by the shipyard

4 *3) To be delivered by the engine builder, ie. already equipped on engine side
007 #4) The piping of the exhaust gas system must be structurally supported to withstand
the mass and fo minmse vibrations across the system feg. by connecting the
N support to the ship hull or ofherwise).
The type of these supports ffixed or sliding typel, their final amount and position

based on installation specific calculation,

. #5) When rupture discs are insfalled, preventative measures must be faken to ensure that
| exhaust gas does nat confinuously flow fo the auf after rupture. This can be achieved
017 with an exhoust gas duct leading fo the open deck, or in the case of a twin-engine
insfallation, by sendng a confrol signal that infiates o shutdown af the engine. If eifher
A 014 of these options are nof possible, o self-closing, spring-loaded valve with flame arrestor
must be used. This would remove the peak pressure of an explosion, while ensuring that
the exhaust gas does not continuously flow out

m 016 012 015 *6) Area ratio between outlet/inlet = 1116, taper angle £ 40°
OWE\ oy %) The dinension of fhe expansion piece (compensafar) nust be defined by the shipyard
012+

in_accordance with the fhermal growth of fhe exhaust manifold and fhe exhoust pipe
Vibratians of the pipe affer the compensator must be lower than 45 mnis RMS
(roat mean square].

#8) Guidance regarding the selection of the waste gate pipe size is provided by
the drawing “Specification for waste gafe selection”.
The wasfe gafe pipe an the shipside s one nominal pipe size larger than the
waste gate pipe on the engine side thefore the compensator).

004~

> 4
012 *1L)
£C03 \6 012

012

*9) Optional, installed as required fo meet noise requirements

*11) Valve size to be selected in accordance with actual exhaust gas mass flow.

#12) To be supplied by a certified supplier. Ordering to be coordinated between
min. 5 Slope shipyard and engine builder.

#13) Based an 0 design velacity of max. 40 mis

#14) The exhaust gas pipes upsfream and downstream of the EGC must be insulated

#15} The final amount and pasition have fa be defined by the shipyard considering
the system loyout and requirements based on installation specific calculation

*1b) @
016
G‘\ *16) By opening of fest cock 1 the fallowing conditions can be ckecked
Normal. candifion
\@ No water flow but air suction

Abnormal canifion:

Water flow, which is the indication that the drain valve is blacked

in closed position.

#17} By opening of fest cack 2 the fallowing conditians can be ckecked
Normal. canfion.
Water flow. Wafer samples can be foken
Abnormal canditfion:
No water flow but air suctian, which is the indication that the
drain valve s blocked in open position

016 ‘ ‘

€S0 *18) Condensate water drain to the CER waste water holding tank

min. 0.5 m

012 ECOT #19) For the selection of the blower capacity and the arrangement of the purging

and sealing air supply line refer fo the guidance as provided in the MM and ICER
Installation Guideline. The purging and sealing air system is controlled by fhe engine
control system,

ECO1 e

provide compressed air for cleaning, with air quality level of
150" 8573-12010 (1721,

I

I

i

v

Q\ *20) A dedicated air supply must be connected to the sensor to
i

i

IO

v

MAIN ENGINE o

have fo be defined by the shipyard under consideration of system loyout and requirements |

B
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|
SYSTEM PROPOSAL @ Pos.  [SYSTEM (OMPONENTS 2}
o 001 |Compensator between engine and exhaust gas system *7)
Further installation details and variants can @ Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow 003 |Exhaust gas pipe
be found listed in the Marine nstallation
Manual (MM, which provides also the 004 [Explosion relief device (rupture discs or spring-laaded valves) *5)
acronyms used in this draing set. The Exhaust Gas mass flow (©) | Pos. |ENGINE COMPONENTS *3) 005 |Van Economiser
piping symbols are explained by fhe piping ImEgr from GTD) b £ R B
symbol key as included in the drawing set ECOT |Scavenge air receiver 006 [Slencer (with spark arrester) *10)
“Various Installation Items”. kgls
EC02 |Turbo Charger (T0) 007 |Support ¥4)
15 -12.9 700 500 800
LOHQ Route EC03 |Exhaust gas manifold 008 |Waste gate pipe
19 - Ul 700 500 900
- Exhaust gas branch-off affer economizer e = - o ECOL | Waste gate conpensator %7) ¥B) 09| Transition piece %61
. EC05 |Waste gate valve 02 [iCER support L)
164 - 183 800 500 1000
=z 0 " o EC06 |Water mist cafcher (WHO) 03 |Flow Regulating Valve (FRV) *10)
- ECOT [Test chock 1 *15) 0L [Shut-off valve (SOV)  *10)
207 - 228 900 700 1100
1 o = 0 EC08 | Test chock 2 *16) 007 05 |Back Pressue Valve BPV)  *10)
*8) EC09 [Manual syphon drain 0%  |Compensator in the exhaust system *14)
%5 - 291 1000 800 1200
EC10 | Turbocharger connection piece (conel o7 |Purging and sealing air blower %18}
29 - 309 1000 800 B P re—
on-return valve
300 - 32 1200 900 1300
006 019 |NOx Sensor fas delivered by the engine bulder) *19)
32 - 383 1200 900 1400
B3I - 36 1400 1000 100
015 Pos. |ENGINE CONNECTIONS 1
/ 396 - 455 1400 1000 1500 @ i i
55 51 w00 e o 007 (&) |OUTLET - Exhaust gas return pipe condensate water drain
0 (7)) [OUTLET - Exhaust gas_turbocharger
016 01?2 o (1) |oUTLET - Exhaust gas manifold waste gate
rs ~Q/ (9 [INET - Recirculated exhaust gas furbocharger
— /@/t
015
. Pos. ‘[DMPUNENTS from certified suppliens *11)
004 [S] ‘Exhuusf Gos Cooler (EGO)
e O e
- Drain plugs and drain cocks fo be installed where necessary.
014 005 #) Refer to the "Pipe Connection Plan" for the execution and location
of the engine ppe cannections
*2) To be insfalled by the shipyard
L —005 4 #3) To be delivered by the engine builder, ie. already equipped on engine side.
] 007 *4) The piping of the exhaust gas system must be structurally supparted fo withstand
gl the mass and to mininise vibrations across the systen feg. by connecting the
suppart fo fhe ship hull o~ ofherwise)
The type of these supports {fixed or sliding typel, their final omount and position L
have fa be defined by fhe shipyand under consideration of system layout and requirements
bused on installation’ specific calculation
F *5) When rupture dists are installed, preventative measures must be taken to ensure that
exhaust gas does nat confinuously flow fo the ouf after rupfure. This can be achieved
with an exhoust gas duct leading ta fhe open deck, ar in fhe case of o twin-engine
017 installation, by sendng a control signal that initiates a shutdown af the engine. If either
A of these options are not possile, a self-closing, spring-loaded valve with flame arrestor
must be used. This would remove the peak pressire of an explosian, while ensuring that
the exhaust gas does not continuausly flaw out.
*6) Area ratio between outletlinlet = 1116, taper angle £ 40°
*T) The dimension of the expansion piece (compensatar) must be defined by the shipyard
in occardance with the fhermal growth of the exhoust manifold and the exhoust pipe
Vibratians of the pipe affer the conpensafor must be lower than 45 mmis RMS
(roat mean square
#8) Guidance regarding the selection of the waste gate pipe size is provided by
012 the drawing “Specification for waste gafe selection”.
The waste gafe pipe an the shipside is ane nominal pipe size larger than the
ECO3 019~ wasfe gafe pipe on the engine side thefore the compensator]
b 012 *9) Dpfianal, installed as required fo meet noise requirements
X
#10) Valve size fo be selected in accordance with actual exhoust gas mass flow.
#1) To be supplied by o certified supplier. Ordering fo be coardinated befween
min. 5% slope shipyard and engine builder.
E 012 #12) Based on o design velocity of max. 40 mis
018 o M D / #13) The exhoust gas pipes upsirean and downstream of Hhe EGC must be insulated.
#14) The final amount and position have to be defined by Hhe shipyard considering
the system loyout and requirements based on installation specfic colculation
D #15) By opening of fest catk 1 the fallowing conditions can be ckecked:
ormalcondition
No water flow but air suction
Abnormal condition:
016 Water flow, which is the indication that the drain valve is blocked
in dlosed position.
#16) By opening of fest cock 2 the fallowing conditions can be checked
FC0?2 Normalcandition
Water flow. Water samples can be foken
Abnormal candition:
No water flow but air suction, which is the indication that the
drain valve s blocked in open position
€S01 0 0O #17) Condensate water drain fo the CER waste water holding fank
*18) For the selection of fhe blower capacity and the arrangement of the purging
ECO1 and sealing air supply line refer o the guidance as provided in the MM and ICER
Installation Guideline. The purging and sealing air system is contralled by fhe engine
control system,
#19) A dedicated air supply must be comnected fo the sensor to
provide compressed air for cleaning, with ain quality level of
150 857312010 [1:72]
MAIN ENGINE
Ve dran
B
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|
Pos. |SYSTEM COMPONENTS %2}
SYSTEM PROPOSAL Table 1: Recommended pipe dimensions in relation to exhaust gas mass flow >

=

o 001 |Compensator between engine and exhaust gas system *7)
Further installation details and variants can Exhaust Gas mass flow Pos. |ENGINE COMPONENTS *3) 003 |Exhaust gas pipe
be found listed in the Marine nstallation -
Manual (MM}, which provides also the (mEgr from GTD) D A B 004 |Explosion relief device (rupture discs or spring-loaded valves) *5)
a ECOT |Scavenge air receiver
acronyms used in this drawing set. The kgls 005 [an £
piping symbols are explained by the piping EC02 | Turbo Charger (TO) 1 Feonomiser
synbal key as included n the drawing ser B
“Various Installation Items"” 15 -129 700 800 EC03 | Exhoust gas marifald 006 Silencer [with spark arrester} *9)
29 - L4 700 900 71 007 Support *4)
Short Roufe of compact arrangement EC04_|viaste gate compensator *7) *B)
[ 800 1000 P — 008 |Waste gate pipe
_ _ jaste gate valve
EXhGUST gGS bFGD[h Off OH’er TuFbO[hGFgeF 6L - B3 800 1000 009 Transition piece *6)
83 - 202 900 1000 02 [ICER support *4)
202 - 228 900 1100 013 Flow Requlating Valve (FRV) *11)
228 - 245 1000 100 8 014 Shut-off valve {SOV) #11)
M
25 - 292 1000 1200 05 Back Pressure Valve (BPV) %11}
292 - 300 1000 1300 016 Compensator in the exhaust system #15)
300 - 342 1200 1300 017 |Purging and sealing air blower *19}
342 - 383 1200 1400 018 Non-return valve
383 - 396 1400 1400 007 q 020 [NOx Sensor {as delivered by the engine bulder) *20)
396 - 455 %00 1500
ENGINE CONNECTIONS *1)
455 - 512 100 1600 4

OUTLET - Exhaust gas turbocharger

OUTLET - Exhaust gas manifold waste gate

006

@Rz

INLET - Recirculated exhaust gas furbocharger

007 Pos. ‘[DMPDNENTS from certified suppliers *12)

/

(] ‘Exhuusf Gas Cooler (EGC)

004 _—

- Drain plugs ond drain caks fo be insfalled where necessary.

#1) Refer fo the “Pipe Connection Plan” for the execution and lacation
005 of the engine ppe cannections.

*2) To be installed by the shipyard

*3) To be delivered by the engine builder, ie. already equipped on engine side

4 1) The piping of the exhaust gas system nust be structurally swpported fo withistand
e mass and fo minimise vibrations ocross the system feg. by connecting the
007 support fo the ship hull or ofherwise)
The type of Hhese supports (fixed or slding type), Hher final amaunt and position
4 have fo be defined by Fhe shipyard under consideration of system layout and requirements
based an mstallation specific colculation

*5) When rupture discs are installed, preventative measures must be taken to ensue that
exhaust gas does not continuously flow to the out after rupture This can be achieved
. with an exhoust gos duct leading to the open deck, o in the tase of a twin-engine
\ installation, by sending a control signal that inifiates a shutdown of the engine. If either
017 of these options are not possible, a self-closing, spring-loaded valve with flame arrestor
must be used. This would remove the peak pressure of an explosion, while ensuring that
A 01L4 the exhaust gas does not continuausly flow ot

%6) Area rafio between outletilet = 116, faper angle £ 40°
_ 016 012 015 +7) The dimension of Hhe expansion piece (compensator) must be defined by the shipyard
OWE in accordance with the thermal growth of the exhaust manifold and fthe exhaust pipe.
012 Vibraions of the ppe affer the compensator must be lower than 45 mis RS
012\ {root mean squarel

#8) Guidance regarding the selection of the waste gate pipe size is provided by
the drawing “Specification for waste gafe selection”.
The wasfe gafe pipe an the shipside s one nominal pipe size larger than the
waste gate pipe on the engine side thefore the compensator).

004~

> 4
%)
£C03 \6 012

*9) Optional, installed as required fo meet noise requirements

*11) Valve size to be selected in accordance with actual exhaust gas mass flow.

#12) To be supplied by a certified supplier. Ordering to be coordinated between
shipyard and engine builder

#13) Based an o design velocity of max. 40 mis

#14) The exhaust gas pipes upsfream and downstream of the EGC must be insulated

#15) The final amount and position have fa be defined by the shipyard considering
the system loyout and requirements based on installation specific calcuation

#19) For the selection of the blower capacity and the arrangement of the purging
and sealing air supply line refer ta the guidance as provided in the MM and iCER
Installation Guideline. The purging and sealing air system is controlled by the engine
confral system

#20) A dedicated air supply must be connected to the sensor fo
provide compressed air for cleaning, with air quality level of
IS0 8573-12010 (172,

*1)

min. 5°

slope

012 ECOT

MAIN ENGINE
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SYSTEM PROPOSAL

NOTE

Further installation details and variants can
be found listed in the Marine nstallation
Manual (MM}, which provides also the
acronyms used in this drawing set. The
piping symbols are explained by the piping
synbal key as included n the drawing ser
“Various Installation Items”

Long Route of compact arrangemenf
- Exhaust gas branch-off affer economizer

ECO3

oouf{

Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow

Exhoust Gas mass flow
(mEgr from GTD) D AF® B
kgls

s -129 700 800

09 - b 700 900

1k - 6.4 800 1000

64 - 183 800 1000

183 - 202 900 1000

202 - 228 900 1100

28 - 45 1000 1100

*8)

25 - 292 000 1200

292 - 300 1000 1300

300 - 32 100 1300

362 - 383 1200 1400

B3 - 396 1400 1400

396 - 455 1400 1500

455 - 512 1400 1600
016 /012

012

1 —005

017

*13)

Pos. |ENGINE COMPONENTS *3)
ECOT |Scavenge air receiver

ECOZ |Turbo Charger (TC)

EC03 |Exhaust gas monifold

ECOL |Waste gate compensator ¥7) ¥8)
ECO5 |Waste gate valve

007

006

007

004

005

007

Pos. |SYSTEM COMPONENTS %2}

00

Compensator between engine and exhaust gas systen *7)

003 |Exhaust gas pipe

004 [Explosion relief device (rupture discs or spring-laaded valves) *5)

005 [Main Economiser

006 |Siencer [with spark arrester} *10)

007 |Support *4)

008 |Waste gafe pipe

009 |Transition piece %6)

012 [iCER support *L)

013 |Flow Regulating Valve (FRV) *10]

0l |Shut-off valve (SOV)  *10)

05 |Back Pressure Valve (BPV) *10)

016 |Compensator in the exhaust system ¥14)

o1 |Purging and sealing air blower *18}

0% |Nan-refurn valve

019 [NOx Sensor {as delivered by the engine buider) *19}

ENGINE CONNECTIONS *1)

OUTLET - Exhaust gas turbacharger

OUTLET - Exhaust gas manifold waste gate

FEE ¥

INLET - Recirculated exhaust gas turbocharger

Pas. ‘[UMPDNENTS from certified suppliers *11)

s01 ‘Exhuusf Gas Cooler {EGC)

Remarks:
- Drain plugs and drain cacks fo be installed where necessary.

#) Refer to the "Pipe Comnection Plan” for the execution and location
of the engine pipe cannections.

#2) To be insfalled by the shipyard

#3) To be delivered by the engine builder, ie. already equipped on engine side

*4) The piping of the exhaust gas system must be structurally supparted fo withstand
the mass and fo mininise vibrations across the system {eg. by connecting the

suppart fo the ship hull o otherwisel
The type of these supports {fixed or sliding typel, their final omount and position
h fi

ave fo be defined by fhe shipyard under consideration of system layout and requirements

based on installation specific calculation.

#5) When rupture discs are installed, preventative measures must be taken to ensure that

exhaust gas does nat continuously flow fo
with an exhoust gos duct leading to the op

e auf affer rupture. This can be achieved
en deck, or in the tase of a twin-engine

insfallation, by sendng a confrol signal that inifiates o shutdown af the engine. If eifher
of these options are nof possible, a self-closing, spring-loaded valve with flame arrestor
must be used. This would remave the peak pressure of an explosion, while ensuring that

the exhaust gas does not continuously flow out.
*6) Area rafio between outlet/inlef = 11..16, faper angle £ 40°

*1) The dimension of e expansion piece (compensafor) must be defined by the shipyard

in accardance with the thermal growth of the exhaust manifold and the exhaust pipe

Vibrations of the pipe after the compensator must be lower than 45 mm/s RMS
Iroot mean squarel

#8) Guidance regarding the selection of the waste gate pipe size is provided by
the drawing “Specification for waste gafe selection”.
The waste gafe pipe an the shipside is ane nominal pipe size larger Hhan the
waste gate pipe on the engine side thefore the campensator].

*9) Optianal, installed as required to meet noise requirements

*10} Valve size fo be selected in accordance with ocual exhoust gas mass flow,

*11 To be supplied by o certified supplier. Drdering fo be courdinated between
shipyard and engine builder

#12) Based an o design velacity of max. 40 mis
#13) The exhoust gas pipes upstream and downsfream of the EGC must be insulated

#14) The final amount and position have to be defined by fhe shipyard considering
the system loyout and requirements based on installotion specific calcuation

*18) For the selection of the blower capacity and the arrangement of the purging
and sealing air supply line refer to the gudance us provided in the MM and iCER

Installation Guideline. The purging and sealing air system is confrolled by fhe engine

control system,

H

#19) A dedicated air supply must be comnected fo the sensor to i
min. 5% slope 016 provide compressed air for cleaning, with air quality level of
150 8573-1:2010 [1.7:2]
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iCER on engine + one turbocharger

SEQ ltem Name : :
\O QTY |ltem ID Diension Standard-/D Basic Material Weight
1| 1 |eTancgege  |EATAUST SYSTEM 000t

2 1 |DAAD139643

iCER INSTALLATION GUIDELINE

the previous written consent of Winterthur Gas & Diesel Ltd.

< 5678 X62DF-2.1
=
.;2
“| - [npa101 | mhu019 | 12012024 [CNAAO03762 |New MainDesign
Rev. | Creator Approver | Approval Date Change ID Change Synopsis Approved| Activity Code C
Winterthur Gas & Diesel with ICER on engine
Bill Of Material Dimension
Copyright Winterthur Gas & Diesel Ltd. Al rights reseved. | ypi Basic Material Net Weight
By taking possession of the document the recipient s [m] [kg] i Netene e el 0.001
recognizes and honours these rights. Neither the whole nor { wgin Design Yes | Design Group 9726 | 0-Code X X M | standard WDS
any part of this document may be used in any way for
construction, fabrication, marketing or any other purpose nor | o ) It BOM
copied in any way nor made accessible to third parties without Se): Engine| A4 |§m PTAAO66882 Pagels 01/01
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Specifications which must be mef:

@

OUTLET - Exhaust gas turbocharger

Exhaust gas temperafure and volume flow: according fo GTD
The tfotal back pressure of the exhaust gas system must be kept within the following ranges:

Diesel Tier I mode
Design Umit: From max. =30 mbar fo max. =60 mbar
Operation limit: max. <80 mbar

iCER gas Tier Il mode
Design Umit: From max. =30 mbar fo max. =45 mbar
Operation limit: max. <55 mbar

iCER diesel Tier Il mode

Design limit: Not relevant for layout

Operation limit: max. <55 mbar

The exhaust gas pipe must be insulated according to applicable rules, e.g. SOLAS

Recommended pipe dimensions in relation fo the exhaust gas mass flow rates are provided by fable 1 on page 2
The exhaust piping with cones, bends and pipe connections must be flow opfimised and arranged in

a way fo avoid gases from accumulating

The piping layout must consider the fthermal expansion and vibrafion from the furbocharger (TC) and main engine
{ME). Thermal expansion of the ME is to be calculated according to the formula in MIM. TC specific thermal
expansion is provided by the TC supplier

Explosion relief devices, examined and certified by the maker, with flameless pressure relief (rupfure discs or self-closing, spring-loaded
valves) must be selected and installed within the exhaust system in accordance with class requirements. The exact position and number
of explosion relief devices must be determined by the system designer or the shipyard through calculation. Independently, which type

of explosion relief devices Is selecfed, the distance of fthe explosion relief device fo gangways, working areas and sysfem components
must be at least 3 m fo not endanger personeel and/or to avoid material damage

A continuous (extensive] exhaust gas leakage must be avoided

Supports (fixation points}) for the mass of piping and exhaust gas system components must be insfalled in sufficient size and amount
Inadmissible fensions in the piping and forces acfing on the furbocharger are nof accepfable

Exhaust gas pipes of several engines must not be connected
Drains of adequate size and amount must be installed in the exhaust gas piping
When the noise level on the bridge wing exceeds fhe class requirement (normally 60 - 70 dB(A)) a silencer must be applied.

During 1ICER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This water must be cleaned and
freated by the water freatment unit to fulfill the following requirements: A maximum solids confent of 150 mg/l and a proper
pH value {e.g. above pH 6)

N

] X62DF-2.1 ‘ ‘ ‘ ‘ ‘
S| - |npal0l | OB | 20104 QBX0ER |new Design - |-
Rev. | Creator | Approver |Approval Date| Change ID Change Synopsis maﬂj Activity Code | E | C
Winterthur Gas & Diesel iCER on engine + one turbocharger
H
Dimension ICER on engine + one tfurbocharger
Scale  — ‘Ek @‘ NX |units [mm] [kg] Basic Material ‘Net weight  (.001
SURFACE PROTECTION SEE GROUP 0344 vain Qesion 9726 ‘Q,Code X X M |swngars  WDS
TOLERANCING PRINCIPLE 1508015 ) ' . oy — -
GENERAL TOLERANCES ACCORDING TD ISO2768-TK | sriaess s coment o wvamner gos s base .| per AZ | ip PTAAQ66B8T |pagers 112
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1 1 L= 2 & 8 ] 1 —1 u 1 1 1 0 L il L ] L3
SYSTEM PROPOSAL Pos. |SYSTEM COMPONENTS x2)
001 [Exhoust gas pipe on the ship side
. 002 [Main Economiser
Further installation details and variants can
a| be found listed in the Marine nstallation 003 |Silencer (with spark arrester) *5) A
Manual (MM}, which provides also the
acronyms used in this drawing set. The 004 | Support *4]
piping symbols are explained by the piping
synbol key as included in the drawing set 005 |Explosion relief devise x6)
—| "Various Installation ltems' 006 | Compensator in the exhaust pipe on the ship side ¥7) %70) ~
B 004 q Pos ‘ENG\NE CONNECTIONS #1] b
(@) [OUTLET - Exhaust gos furbocharger
Table % Design guidunce values for the pipe sizing 4
Number of A B 003 Pos. |ENGINE COMPONENTS *3)
*
cylinder (mm) (mm) *9) ECOT | Turbocharger
¢ 5 1200 EC02 |Exhaust gas manifold C
00L ECO3  [Scavenge air receiver
i 6 *10) 1300 \k 4 ECOL |Waste gate with wase gafe valve, compensator and connection pipe
ECOS |Connection piece befween the exhaust pipe on engine side and on ship side
ECO8 |Flow Regulating (shuf-off) Valve
7 1,00 005
o ECOT |Purging contral o
ECOR|Exhaust Gas Cooler (EGO) with fwo stages
EC10_ | Compensator between engine and exhaust gas system
— ECI1|Shut-off valve -
Table 2 Back Pressure Valve (BPV) size in relation to EGR mass flow.
EC12 | Explosion relief device
Exhaust Gas mass flow EC13 | Compensafor in the iCER exhaust gas system
£ (mEgr from GTD) BPVDNS‘ZE EC1k[Back Pressure Valve (BPV) e
kgls d ECIS  [NOx Sensor *8)
B 65 -78 700 q B
Remarks:
F 79 - 104 800 - Drain plugs and drain cotks fo be installed where necessary. 4
- _ %1 Refer fo the “Pipe Connection Plan” for the execution and location of the engine
[ F
ipe. connectians
05 - 134 500 o
- %2 To be installed by the shipyard —
135 - 177 1000 %3) To be delivered by the engine builder, ie. alneady equipped an engine side
G 004 %41 The piping of the exhaust gas system must be structurally supported fa withstand G
the mass and o minimise vibrations across the system (eq. by connecting the
178 - 204 1100 support fo the ship hull or ofherwise)
The fype of these supparts (fixed or sliding ypel, their final amount and position
B ave to be defined by the shipyard under considerafion of system layaut and requirements
— 205 - 229 1200 based on installation specific calculation
%5} Optional, insfalled as required to meet noise requirements.
H ~ 23 on request /OOW %6) When rupture discs are installed, preventative measures must be taken fo ensure that H
exhaust gas daes not confinuausly flaw fa the out affer rupture. This can be achieved
ol E y p
with an exhaust gas duct leading fo the open deck, o in the case of o twin-engine
installation, by sending o confral signal that inifiates o shutdown of the engine. If either
of these optians are not possidle, a self-closing, spring-loaded valve with flame orrestor
m must be used. This wauld remove the peak pressure of an explasion, while ensuring that
006 the exhaust gas does not canfinuously flow out
%7} The dinension of he exponsion piece [compensator) must be defined by the shipyard
J 71 in accordance with the thermal grawth of the exhaust manifold and the exhaust pipe )
Vibrations of the pipe ofter the conpensator must be lower than 45 mmis RMS
A oot mean square)
#B) A dedicated air supply must be connected to the sensor to
m ECO5 7o provide compressed air for cleaning, with air quality level of —
/ 150857312010 [172]
EC14 *9) The provided dimensions are based on the design velocity of max. 40 mis and
K consider the volume flow of an R1 rated engine. They serve anly s a proposal, q
project specific optimisations, based on he actual value in GTD, are possible.
EC12-] #10) The pipe diameter and corresponding compensator size must be selected in
B relation fo the required back pressire valve (BPV) size, which is defined in table 2, |
ECI5————1(NOx in relation ta the EGR mass
t K [
M M
T e ar ]
N ECOT- suny N
P / P
a o
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SEQ ltem Name : 3 Net
\O QTY |ltem ID Diension Standard-/D Basic Material Weight
EXHAUST SYSTEM
! L |PTAADTSERS with two turbochargers 0
2 | 1 |papsray | SPECHCATION 0001
3| 1 |omoiees | CUDELNES
< 5678 X62DF-2.1
g
“ | - [npa101 | mhu019 | 16022024 |CNAAOD4216 | New MainDesign introduced
Rev. | Creator Approver | Approval Date Change ID Change Synopsis Approved| Activity Code [ E C
Winterthur Gas & Diesel 2TC
Bill Of Material Dimension 27C
Copyright Winterthur Gas & Diesel Ltd. Al rights reseved. | | ; ; i
Byptakmg possession of the document the recipient s [m] [kg] Basic Neteridl Net Weight 0.001
recognizes and honours these rights. Neither the whole nor { wgin Design Yes | Design Group 9726 | 0-Code X X M | standard WDS
any part of this document may be used in any way for
construction, fabrication, marketing or any other purpose nor )
copied in any way nor made accesgsible toythird parlt]iesp without Sg Engine| A4 :tDem PTAAO73630 Egg’;we/s 01/01

the previous written consent of Winterthur Gas & Diesel Ltd.
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Specifications which must be mef:

®

OUTLET - Exhaust gas manifold waste gate

- Size and layout of conmection flange is provided in the "Pipe Connection Plan”

- The pipe diameter must be selected according to the guidance as provided on the drawing "Specification for
waste gafe selection”

- Wasfe gate connection pipe to main exhoust gas pipe must be kepf as short as possible to avaid swirl and
extensive back pressure

@

INLET - Recirculoted exhaust gas fturbocharger

Exhaust temperafure:
- Controlled by the EGC

- Must be always below the scavenge air femperature

Exhaust gas piping:
- Piping with cones, bends and pipe connecfions must be flow optimised and arranged
N a way fo avaid condensation draining fo the fturbocharger suction

- The piping between the exhaust gas cooler outlet and fturbocharger inlet must be insulated to avoid
condensation of the humid recirculating exhaust gas on the pipe wall.
The same insulation standard, as used on the hof side before the cooler
gas refurn pipe accordingly

, must be applied on the exhaust

- To prevent water droplets in the exhaust gas flow, or water condensate on fhe pipe wall, from being
carried over fo fhe furbocharger, fhe exhaust gas refurn pipe must be routed below fhe level of fhe
turbochargers. Condensate water drains must be arranged at fhe lowest point of fthe horizontal return
manifold pipe. Different vessel trim condifions must be considered

- The exhaust gas refturn pipe must be purged by air in fthe counterflow direction through fthe SOV
The purging flow must be fhe total ICER casing volume, to be exchanged L5 times per haur with a
maximum back pressure of 80 mbar

OUTLET - Exhaust gas refurn pipe condensate watfer drain

- Drain to the ICER waste water holding fank

OUTLET - Exhaust gas turbocharger
Exhaust gas ftemperature and volume flow: according to GTD
If the ICER diesel option is selected a NOx sensor must be installed in the A
exhaust gas pipe between Back Pressure Valve (BPV) and turbocharger.
The fotal back pressure of fthe exhaust gas system must be kept within the following ranges
Diesel Tier Il mode in section A and C
Design limit: From max. 30 mbar to max. 60 mbar T
Operational limit: max. 80 mbar
iCER gas Tier Il mode in section A and B
Oesign Limit: From max. 30 mbar fo max. 45 mbar
Operational limif: max. 55 mbar B
ICER diesel Tier Il mode in secfion A and B
Design limit: Not relevant in layouf
Operational limif: max. 55 mbar
Remark: The available back pressure range provided in this drawing refers to the differential pressure befween
the pipe connections #71 and #75 -
Funnel
Section C _
relevant for
Tier I diesel mode
@\ [
—_
Secfion A T Section B l EGC N
E/M recirculation (relevant
for iCER operating mades)
—
Main
Engine 7 D
The exhaust gas pipe must be insulated cccording to applicable rules, e.g SOLAS
Pipe dimensions in relation fo the exhaust gas mass flow rates are provided by table 1 on page 2
The exhaust piping with cones, bends and pipe connections must be flow optimised and arranged in [
a way fo avoid gases from accumulating
The piping layout must consider the thermal expansion and vibration from the turbocharger (TC) and main engine
(ME). Thermal expansion of fthe ME is to be calculated according fo fthe formula in MIM. TC specific thermal
expansion is provided by fthe TC supplier
Explosion relief devices, examined and certified by the maker, with flameless pressure relief (rupture discs or self-closing, spring-loaded
valves) must be selected and installed within the exhaust system in accordance with class requirements. The exact posifion and number
of explosion relief devices must be determined by the system designer or fhe shipyard through calculation. Independently, which type
of explosion relief devices is selected, the distance of the explosion relief device to gangways, working areas and system components
must be af least 3 m fo not endanger personeel andlor to avoid material damage |
A confinuous (extensive) exhaust gas leakage must be avoided
Supports (fixation points) for the mass of piping and exhaust gas system components must be installed in sufficient size and amount
Inadmissible fensions in the piping and forces acting on the turbocharger are not acceptable.
Exhaust gas pipes of several engines must not be connected F
Drains of adequate size and amount must be installed in the exhaust gas piping
When the noise level on the bridge wing exceeds the class requirement {normally 60 - 70 dB{A)) a silencer must be applied
During ICER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This water must be cleaned and
treafed by the water freatment unit to fulfill the following requirements: A maximum solids contenf of 150 mg/l and a proper |
pH value {e.g. above pH &)
% X62DF-2.1 ‘ ‘ ‘ ‘ ‘
H G
s npal0l | OB | BRARA| OWORE |new Design - |-
Rev. | Creator | Approver |Approval Date| Change ID Change Synopsis maﬂj Activity Code E|c
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1 1 L= LS 2 & 8 1 1 u 1 ui 1 1 1 0 L 1 1 1 3 1 {3
SYSTEM PROPOSAL Pos ‘ COMPONENTS from certified suppliers ‘ Pos. |System Components *1)
€501 ‘ Exhaust Gas Cooler (EGC) ‘ 001 _|Compensator 4]
002_|Exhaust_gas collector
Further installation details and variants can 003_|Exhaust_gas pipe
4| be found listed in the Marine pstaliation 40, |EXplosion relief device [rupfure dscs o spring-loaded |
Manual (MM}, which provides also the valves) *5)
acronyms Lsed i hie crauing set The 005 M Economiser
iping symbols are explaine e pipin
ool hey s ncluded n fhe drawing set 906 [Siencer (with spark arrester %91
— “Various Installation Irems". 007_|Support %L1 =
08| Wasfe gate pipe
Short Route 09 _|[Transition piece *6)
- Exhaust gas branch-off after turbocharger 13| Flow Regulating Valve (FRVI
| Shut-off valve (SOVY N
5 _|Back Pressure Valve (BPV]
016_|Compensator i the exhaust system %121
, O1_[iCER support *4) L
018_|Purging and sealing air_blower %20]
019_|Non-refurn_valve
X 020_| Additional Economiser_*10)
c Table 1: Recommended pipe dimensions in relation to exhaust gas mass flow 021 [NOx Sensor fas delvered by The angne bulder 7 |C
022_|Test_chock 1 *75)
Mass flow of recrculated exhaust gas 007 923 |Test chock 2 x16)
m {mEgr from GTD) £ A B C D Turbocharger type F 4 Pos. |Engine Connections %2) [
kgls 4 (6) [outLEr - Exhaust gas refum pipe condensate water drain
0 15 -1h4 700 A165-L 450 (@) [oumieT - Exhaust gas turbocharger o
4 - 183 800 A170-L 500 006 (7 [OUTLET - Exhaust gos manifold waste gate
53 - 28 200 A5 500 (79 |NLET - Recirculated exhaust gas turbacharger
28 - 300 1000 A260-L 400 007 Pos. |Engine Components %3)
T 4 ECO1 | Turbocharger
£ 300 - 383 1200 ) 0 ) 8 A265-L 500 EC02 [Exhaust gas manifold
%3 - 512 00 AZT0-L 500 ECO3 | Woste gate compensafor ¥7) ¥8)
ECOL |Waste gate valve
512 - 660 1600 A275-L 700 00L ECOS [Scavenge air receiver
— EC06 | Test chock 1 *T5) -
66.0 - 860 1800 MET33MB 350 ECO7 | Test chork 2 1)
%0 - 150 00 VET3TMB 400 ECOB | Manual_syphon_drain
F F
150 - 150 2400 METL2MB 450 005 Renarks:
METL8MB 500 - Drain plugs and drain tocks to be installed where necessary.
MET53MB 550 1) Refer to fhe "Pipe Connection Plar” for the execution and
l4 lotation of the engine pipe comnections.
MET60MB 600 #2) To be installed by the shipyard.
G +3) To be delivered by the engne bulder, ie. already equipped o
MET66MB 700 007 on engine side
+4) The piping of the exhoust gas system must be structurally
MET7IMB 700 4 supported o ifhstond the mass and fo minimise vibrations
, wross Hhe system [eg. by comecting the support to the L
MET83MB 800 ship hull or ofhervise)
The type of these supports ffised or sliding typel, their final
anount and pasifion have fo be defined by the shipyard under
H X C consideration of system loyout and requirements bosed on H
installation specific talculation
45) When rupture discs are installed, preventative measures must
be faken fo ensure fhat exhaust gas does nof confinuausly flow
- fo the ouf affer rupture. This can be achieved with an exhoust  |—
_e——1—015 gus duct leading fo the open deck, or in the case of o
win-engine installafion, by sending o coniral signal that inifinfes
o shufdown of the engine. If eifher of fhese opfians are maf
J possble, o self-clasing, spring-loaded valve with flame arrestor  |J
004 nust be used. This would renove the peak pressure of an
explasion, while ensuring that the exhaust gas does net
i 017 canfinuously flow out L
46 Area ratin between autletlinlef = 11..16, foper angle < 40°
€7) The dinension of fhe expansion piece {compensator] nust be
w defined by the shipyard in accordance with the thernal growth of
K 4 the exhoust manifold and the eshaust ppe "
021 Vibrations of e pipe after the compensafor must be lower than
017 45 mnls RNS (roof mean squarel
*13) 48] Guidance regarding the selection of the waste gate pipe size is
B provided by the drauing “Specfication for waste gare selection”
The waste gate pipe on e shipside is ane nominal pipe size
E larger than fhe vaste gafe pipe on the engine side {befare the
canpensatar].
e 49) Gpional, installed s required fo neef noise requirements.
*B) £10) Dptional, in conbinafion with fhe nain ecanamiser if ships stean
denand cannat be covered by the econaniser in the upper
exhaust gus pipe affer the back-pressure valve
| 016 016 411 Optional, to be installed if the backpressure from the EGC L
exceeds the lnit
£12) The final amount and position hove fo be defined by the shipyord
considering the systen loyout and requirements based on
M 020 installation sperific alculafion
+13) The exhaust gas pipes wpstrean and downstrean of the EGC must
L~~~ be insulnted.
€16) The exhaust pipe dinension must be selected in accordance with
— the specific exhaust gas mass flow, as given by fhe GTD. =
ECO6 ‘ ******* - ‘ +15) By opening of test cock 1 the following conditions can be ckecked
\s@ 016 Normal. condition
No water flow buf air suction
N Abnornal candiion: N
ECO7 Water flow, which is the indiation that the drain valve is blocked
in dlosed position.
\s@ s €16) By opering of test cock 2 the folluwing conditons can be checked,
ml Normal condition ~
b ECO5 £S01 017 Wafer flow. Water samples can be faken
Pl Abnormal condiion:
b N Nl wafer flov but it sucton, wich is the indicafion fhat the |,
| drain valve is blocked in open pasition.
i 1) Valve apening af 25 mbur.
i £18) To be directed fo the bilge water fank. Can be comected to the
B ECO8| SAC drain pipe from engine connection 16,
| +19) The condensute water collection potket must be comnected af the
—mmmd lowest point of the horizonfal return manifold pipe
<201 For the selection of the bloer copucity and the arrangement of
a ——— the purging and sealing i supply line refer to the guidunce us g
Mol Manual provided in the MM and iCER Installation Guideline
Hanual Syphon The purging and sealing air systen is confrolled by the engine
MAIN ENGINE il drain control systen.
, <21 A dedicated ir supply must be tomected to the sensor fo
provide compressed ai for cleaning, with air quality level of
150 8573-12010 [1:7:2)
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SYSTEM PROPOSAL Pos ‘ COMPONENTS from certified suppliers ‘ Pos. |System Components *1)
!
Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow ot ‘ Exhaust Gas Cooler (EGO ‘ gg; E:::ngaégg (;{Ldur
Further installation details and variants can 003_|Exhaust_gas pipe
be found listed in the Marine insfallafion -
Al Manual MM, which provides also the Exhaust Gas mass flow 00 5:&‘22‘,"”*;;““ devie lrupture dics or spring-looded |
acronyms used in this drawing set. The (mEgr from GTD) E A B C D Turbocharger type F 005 _|Main_Economiser
piping symbols are explained by the piping
Symbtl key o% included n the draing saf kgls 006_|Siencer {with spark arrester 9)
— “Various Installation Irems". 007_|Support %L1 =
L Rout 105 -1k 700 A165-L L50 08 _|Waste gate pipe
ong Route 09| Transition piece %6}
gl - Exhaust gas branch-off after economizer Tk - 83 800 ATT0-L 500 13_[Flow Requlafing Valve (FRVI 5
| Shut-off valve (SOVY
w3 - 28 o ATT5-L 600 5 |Bark Pressure Valve (BPV)
28 - 300 000 A260-L 400 016_|Compensator i the exhaust system %121
] 007 O17_[iCER support *4) L
300 - 283 200 v " i @ AZ265-L 500 4 018 |Purging and sealing air_blower %20]
019_|Non-refurn_valve
3 - 100 AZT0-L 600 g 020_| Additional Economiser_*10)
¢ 12 - 660 1600 A275-L 700 021_|NOx Sensor {as delivered by fhe engine builder) *21) |*
022_|Test_chock 1 *75)
66.0 - 860 1800 MET33MB 350 006 023 |Test chock 2 *16)
7 860 - 1150 2200 MET37MB 400 Pos. |Engine Connections *2) r
150 - 150 2400 MET42MB 1450 007\ (8) |OVTLET - Exhaust gos refurn pipe condensate water drain
o VETL8MB 500 4 () [ouTLET - Exhaust gas furbocharger o
(73) |OUTLET - Exhaust gos manifold waste gate
MET53MB 550
(5) |INLET - Recirculated exhaust gas turbacharger
— 015 MET60MB 600 015 =
\ Pos. |Engine Components %3}
e MET66MB 700 ~_ o ECO1 | Turbocharger
£ /OOL 014 017 017 MET7MB 700 ECOZ [Exhaust_gas manifold
ECO3 | Woste gate compensafor ¥7) ¥8)
w MET83MB 800 ECOL | Waste gate valve
017 00L ECOS [Scavenge air receiver
— EC06 | Test chock 1 *T5) -
x4 o« \t ECO7 [ Test chock 2 *16]
ECOB | Manual_syphon_drain
F 005 Renarks: "
- Drain plugs and drain tocks to be installed where necessary.
1) Refer to fhe "Pipe Connection Plar” for the execution and
l4 lotation of the engine pipe comnections.
%) To be installed by the shipyard
G +3) To be delivered by the engne bulder, ie. already equipped o
017 007 an engine side
/ +4) The piping of the exhoust gas system must be structurally
4 suported fo ifhstand the mass and fo mininise vibrations
, wross Hhe system [eg. by comecting the support to the L
ship hull or ofhervise)
The type of these supports ffised or sliding typel, their final
b anount and pasifion have fo be defined by the shipyard under
H C consideration of system loyout and requirements bosed on H
003 installation specific talculation
45) When rupture discs are installed, preventative measures must
be faken fo ensure fhat exhaust gas does nof confinuausly flow
- fo the ouf affer rupture. This can be achieved with an exhoust  |—
gus duct leading fo the open deck, or in the case of o
win-engine installafion, by sending o coniral signal that inifinfes
o shufdown of the engine. If eifher of fhese opfians are maf
J possble, o self-clasing, spring-loaded valve with flame arrestor |
nust be used. This would renove the peak pressure of an
explasion, while ensuring that the exhaust gas does net
canfinuously flow out
n 00?2 %61 Aren ratio between oufletinle = 1116, faper angle £ 40° [
as) £7) The dinension of fhe expansion piece {compensator] nust be
% defined by the shipyard in accordance with the thernal growth of
K 021 / the exhaust manifold and the exhaust pipe "
A Vibrations of e pipe after the compensafor must be lower than
45 mnls RNS (roof mean squarel
£ 48] Guidunce regarding fhe selection of the waste gate pipe size is
B Y provided by the dradng “Specification for waste gafe selection’.
The waste gate pipe on e shipside is ane nominal pipe size
017 017 larger than fhe vaste gafe pipe on the engine side {befare the
\ / canpensatar].
e 49) Gpional, installed s required fo neef noise requirements.
*B) £10) Dptional, in conbinafion with fhe nain ecanamiser if ships stean
denand cannat be covered by the econaniser in the upper
exhaust gus pipe affer the back-pressure valve
| 016 016 411 Opfional, fo be installed if the backpressure from the EGC L
E exceeds the lnit
£12) The final amount and position hove fo be defined by the shipyord
considering the systen loyout and requirements based on
M| 020 installation sperific calculation
+13) The exhaust gas pipes wpstrean and downstrean of the EGC must
L~~~ be insulnted.
€16) The exhaust pipe dinension must be selected in accordance with
— the specific exhaust gas mass flow, as given by fhe GTD. =
EC06 ‘ e —— ‘ +15) By opening of test cock 1 the following conditions can be ckecked
\& 016 Nornal condiio,
No water flow buf air suction
N Abnornal candiion: N
ECO7 Water flow, which is the indiation that the drain valve is blocked
in dlosed position.
x = €16) By opering of test cock 2 the folluwing conditons can be checked,
n| [ 017 Normal condition r
Pl
- CSo1 Water flow. Water samples can be faken
I Abnormal condiion:
b N Nl wafer flov but it sucton, wich is the indicafion fhat the |,
| drain valve is blocked in open pasition.
i 1) Valve apening af 25 mbur.
i £18) To be directed fo the bilge water fank. Can be comected to the
i ECO8] SAC drain pipe from engine connection 16
| +19) The condensute water collection potket must be comnected af the
——mmd lowest point of the horizonfal return manifold pipe
<201 For the selection of the bloer copucity and the arrangement of
a - the purging and sealing i supply line refer to the guidunce us g
provided in the MM and iCER Installation Guideline
Manual The purging and sealing nir system is controlled by the engine
MAIN ENGINE Zig‘“n"” wntrol systen.
, <21 A dedicated ir supply must be tomected to the sensor fo
provide compressed ai for cleaning, with air quality level of
150 B573-12010 [1:7:2
R R
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Attribute 1:

Execution|  Material Cylinder |  Turbocharger
No. ID No. amount

1 2
001 PAAD359845 5-7 X

SURFACE PROTECTION SEE GROUP 03L&
GENERAL TOLERANCES ACCORDING TO 1S02768-mK

TOLERANCING PRINCIPLE 1S08015

NOTE

The above executions can be configured using the Engine Configurator.

Defailed guidance for the executions is provided within the Marine Installation Manual (MIM). If a specific execution of inferest is
not shown in fhe above fable, then if may still. be under developmenf or nof available. For further information or in case of a
project-specific request, WinGD must be confacted directly.

This publication is designed fo provide accurate and authoritative information with regard fo the subject-matter covered as it was
available at fhe time of prinfing. However, the publication deals with complicated fechnical matfers suited only for specialists in the
area, and the design of the subject-products is subject to regular improvements, madifications and changes. Consequenfly, the publisher
and copyright owner of fhis publication cannot accept any responsibility or liability for any eventual errors or omissions in fthis document
or for discrepancies arising from the features of any actual item in the respective product being different from fthose shown in fhis
publication. The publisher and-copyright owner shall under no circumstances be held liable for any financial consequential damages or
other loss, or any ofher damage or injury, suffered by any party making use of fhis publication or fthe information conftained herein.

19:‘ X62DF-2.1
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WIN GO cXHAUST SYSTEM
Winterthur Gas & Diesel MIDS masfer drawing

separafe BOM available |Dimension
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Copyright Winterthur Gas & Diesel Ltd. All rights reserved. Main Design
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https://www.wingd.com/en/documents/w-2s/engine-installation/concept-guidances/dg9726-specification-waste-gate-selection.pdf/
https://www.wingd.com/en/documents/w-2s/engine-installation/concept-guidances/dg9726-icer-installation-guideline.pdf/
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Specifications which must be mef:

@)

OUTLET - Exhaust gas manifold waste gate

- Size and layout of connection flange is provided in the "Pipe Connection Plan”
- The pipe diamefer must be selected according to fhe guidance as provided on the drawing “Specification for waste gate selection”

- The waste gate connection pipe, as connected to the main exhaust gas pipe, must be kept as short as possible to avoid swirl and
exfensive back pressure

@®

INLET - Recirculated exhaust gas turbocharger

Exhaust ftemperature:
- Controlled by the EGC

- Must be always below the scavenge air temperature

Exhaust gas piping
- Piping with cones, bends and pipe connections must be flow optimised and arranged
in a way fo avoid condensation draining fo the turbocharger suction

- The piping between the exhaust gas cooler ouflet and furbocharger inlet must be insulated fo avoid
condensation of the humid recirculating exhaust gas on the pipe wall
The same insulation standard, as used on the hot side before the cooler, must be applied on the exhaust
gas refurn pipe accordingly

OUTLET - EGC purge air supply

The purge air supply line must be connected upstream from the water mist cafcher fto the EGC exhaust gas refurn pipe
For the detailed layout of the connection and installation variants please refer to "“The iCER Installation Guideline”.

= /7

- RO
O

/@
S

® |

© @

OUTLET - Exhaust gas turbocharger

Exhaust gas temperature and volume flow: according to GTD
The tofal back pressure of the exhaust gas system must be kept within the following ranges

Diesel Tier Il mode in section A and C
Design limit: From max. 30 mbar fo max. 60 mbar
Operational limit: max. 80 mbar

ICER gas Tier Il mode in section A and B
Design limit: From max. 20 mbar to max. 35 mbar
Operational limit: max. 45 mbar

ICER diesel Tier Il mode in section A and B
Design limit: Nof relevant in layout
Operational limif: max. 55 mbar

Remark: The available back pressure range provided in this drawing refers fo the differential pressure befween fthe pipe connections
#71 and #75. An additional layout back pressure of 10 mbar is caused by fthe water mist cafcher which is integrated into the
engine. In the GTD, fthe available back pressure range refers specifically to the back pressure befween the turbocharger inlef and
outlet. As a result, the GTD provides a back pressure range which is 10 mbar higher.

Funnel

Section

Section C
relevant far
Tier I diesel mode

_
A Section B EaGC
E/H recirculation (relevant
for ICER operating modes)
-
Main
Engine
75

The exhaust gas pipe must be insulated according to applicable rules, e.g. SOLAS.
Recommended pipe dimensions in relation fo the exhaust gas mass flow rates are provided by fable 1 on page 2.

The exhaust piping with cones, bends and pipe connections must be flow optimised and arranged in
a way fo avoid gases from accumulafing.

The piping layout must consider the fhermal expansion and vibrafion from the tfurbocharger (TC) and main engine
(ME). Thermal expansion of the ME is fo be calculated according to the formula in MIM. TC specific thermal
expansion is provided by fthe TC supplier

Explosion relief devices, examined and certified by the maker, with flameless pressure relief (rupture discs or self-closing, spring-loaded
valves}) must be selected and installed within the exhaust system in accordance with class requirements. The exact position and number
of explosion relief devices must be determined by the system designer or the shipyard through calculation. Independently, which type

of explosion relief devices Is selected, fhe distance of the explosion relief device fo gangways, working areas and system componenfs
must be at least 3 m to not endanger personeel and/or to avoid material damage.

A continuous (extensive) exhaust gas leakage must be avoided

Supports (fixation points) for the mass of piping and exhaust gas system components must be installed in sufficient size and amount
Inadmissible fensions in the piping and forces acfing on the furbocharger are nof acceptable.

Exhaust gas pipes of several engines must nof be connected.
Drains of adequate size and amount must be installed in fthe exhaust gas piping.
When the noise level on fhe bridge wing exceeds the class requirement (normally 60 - 70 dB{A)) a silencer must be applied

During ICER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This water must be cleaned and
freated by the water treatment unit to fulfill the following requirements: A maoximum solids content of 150 mg/l and a proper

pH value (e.g. above pH 6).
| | | | |
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L 1

1 -
SYSTEM PROPOSAL

>

Further installation details and variants can
be found listed in the Marine nstallation
Manual (MM), which provides also the
acronyms used in this drawing set. The
pbing symbols are explained by the piping

ymbol key as included in_the drawing set
\/ur\ous Installation Items".

Short Raoufe

- Exhaust gas branch-off affer furbocharger

Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow

Exhaust Gas mass flow EGe .
(turbine flow from GTD) Size D E AT B
kgls
15 -129 EGUIL 700 500 800
29 - Ul EGL1L 700 500 900
b - 164 EGCI 800 600 1000
e - B3 EGCIB 800 600 1000
83 - 202 EGC23 900 700 1000
202 - 28 £GC23 900 700 00
228 - %5 EGC30 1000 800 100 )
25 - W2 EGC30 1000 800 1200
292 - 300 EGC30 1000 800 1300
300 - %2 EGC3 1200 900 1300
362 - 33 EGC38 1200 900 1400
183 - 16 EGCST 1400 1000 14,00
396 - 455 EGCS1 1400 1000 1500
155 - 512 EGCST 1400 1000 1600

A o 014
012 016 012
e
- *16)
004
012
Zd;?,fy o min. 5% Slope
DNgD
*1]

017

0134
ECO6

016
EééE\\\<:)

£C0

@/t ]

[ 1
- /
ECO7 !

MAIN ENGINE

ECO8—

frest couk 2
*m)

~Spring-londed
ron ety e
)

Come
infernally 1o he
AL drai pipe

cso

012

012

012

007

006

007

004

005

007

/

Pos. |SYSTEM COMPONENTS %2

001 | Compensator between engine and exhoust gas system +8)

003 |Exhaust gas pipe

004 |Explasion relief device (rupture discs or spring-loaded valves) *51

005 |Main Economiser

006 |Silencer fwith spark arrester) 10}

007 |Support *4)

008 |Waste gate pipe

009 | Transition piece %6}

012 [itER support *4)

013 |Flow Regulating Valve (FRV} *13)

0l |Shut-off valve (SOV) 13

015 |Back Pressure Valve (BPV) *13)

0% |Compensator in the exhaust system *17)

017 [ Compensator in the purge air supply pipe *12)

018 |Additional Ecanomiser 1)

ENGINE CONNECTIONS #1

OUTLET - Exhoust gas turbocharger

OUTLET - Exhaust gas manifold waste gafe

INLET - Recirculated exhaust gas turbocharger

000 ?

QUTLET - EGC purge air supply

Pos. |ENGINE COMPONENTS %3)

ECO1 | Turbocharger

EC02  |Exhaust gas manifold

ECD3 [Waste gate compensator *8) %9)

ECO4 | Waste gate valve

ECOS | Water mist catcher (WMC)

ECD6 | Turbocharger connection piece (cane)

ECD7_|Engine mounted purging and sealing air_blower

ECD8  |Condensate drain collection packet with drain pipe, check valves and relief valve

&

‘[OMPUNENTS from certified suppliers *14]

s ‘Exhuus! Gas Cooler (EGC)

Remarks:
— Drain plugs ond drain cocks ta be installed where necessary.

%1} Refer to the “Pipe Connection Plan” for the execution and location
of the engine pipe connctions

%2 To be installed by the shipyard

%3 To be delivered by the engine builder, ie. olready equipped on engine side.

%41 The piping of the exhoust gas sysem must be structurally supported fo withstand
ass and fo minimise vibrations across the system (eg. by connecting the

support fo the ship hull or ofherwise).
The type of these supports (fixed or sliding typel, their final amount and position

have fo be defined by the shipyard under consideration of system loyouf and requirements

based on insfallation specific calculation.

*

When rupture discs are installed, preventative measures must be taken to ensure that
h

exhaust gas does not confinuously flow o the ouf after rupture. This can be achieved

with an exhaust gas duct leading to the oper

n deck, or in the case of a twin-engine

installation, by sending a control signal fhat initiotes a shufdown of the engine. If either
of these opfians are not possible, a self~losing, spring-loaded valve with flame arrestar

must be used. This wauld remove the peak pr
the exhaust gas does not continuously flaw out.
%61 Area rafio between autletfinlet = 11..16, faper angle < 40°

%61 The dinension of the expansion piece [compensatar) must be defined by the shipyard

essure of an explasion, while ensuring that

in accordance with the fhermal grawth of the exhaust manifold and fhe exhaust pipe.

Vibrations of the pipe after the compensator must be lower than 45 mmls RMS
(root mean squarel

*9)

Guidance regardng the selection of the waste gate pipe size s provided by
the drawing "Specification for waste gafe selection”.

The waste gate pipe on the shipside is one naminal pipe size larger than the
waste gate pipe on the engie side (before the compensator)

*10) Optional, installed as required to meet noise requirements.
11 Gptional, in condiraton with the nain ecoranier f i stean denand
red by the economiser in fhe upper exhaust gas pipe affer the
back pressire valve

1 The puge air suply line st be comected upshean fram the vater mit cafcer
exhaust gas return pipe. A compensatar must be applied with

o mynur Other installation variants, os shown in "The iCER lalfion udeine’
g. with connection via infermediate piece between water mist catcher and exhaust pipe

and without conpensator, are possile.
%) Valve size fo be selected in accordance with actual exhaust gos moss flow.

%14} To be supplied by a certified supplier. Ordering to be coordinated between
shipyard and engine builder

+15] Based on o design velocity of max. L0 mis
16 The exhaust gas pipes upstream and downsfrean of the EGC must be insulated

«17) The final amount and position have fo be defined by the shipyard considering
the system loyout and requirements based on installation specific calculation
+18] By apening of fest cock 1 the following candifions can be ckecked
Narmalcondition:
Na water flow but air suction.
Abnarmal condition:
Water flow, which is the indication that the drain valve is blocked
in closed position
%19) By apening of fest cock 2 the following candifions can be checked:
Narmal condition:
Water flow. Wafer samples can be faken
Abnarmal condition:
Na wafer flow buf air suction, which is the indication that the
drain valve is blacked in open position
%20} Valve opening af 25 mbar.
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1 L’ 4 2 1 1 1 1 1 1 1 19 0 L 1 1 &S
SYSTEM PROPOSAL Pos. |SYSTEM COMPONENTS %2}
Table 1: Recammended pipe dimensions in relation to exhaust gas mass flow 001 |Compensator befween engne and exhoust gas system *B)
Further installation details and variants can 003 |Exhaust gas pipe
be found listed in the Marine Installation
| Manal (1), whch provces also the Exhaust Gas mass flow foc 004 |Explosion relief device (rupture dists or spring-londed valves) #5) A
acronyms used in this drawing set. The p
piping symbols are explained by the piping (turbine flow from GTD) Size D E AD B 005 |Main Economiser
symbol key as included in the drawing sef kgls 006 |Silencer fwith spark arrester) 10}
Various_istallation Items’
Lona Route 5 -129 EGCIL 700 500 800 07 |Support %4 L
g 129 - b EGCIL 700 500 500 008 |Waste gate pipe
- Exhaust gas branch-off affer economizer Y s o 0 - 09 |Tronsition piece. *6J N
6L - 183 EGUTB 800 600 1000 012 [itER support *4)
B3 - 202 £623 900 700 1000 013 |Flow Regulating Valve IFRV) *13)
o 202 - 28 £G23 900 00 1100 014 |Shut-off valve (SOV) *13) n
28 - 25 EGC30 1000 800 1100 007 015 |Back Pressure Valve (BPV) *13)
*9
¢ %5 - 292 £GC30 1000 800 1200 ! 0% |Compensator in the exhaust system *17) c
2.2 - 300 £GC30 1000 800 1300 017 |Compensator in the purge air supply pipe *12)
300 - 342 £G38 1200 900 300
n 32 - 383 £GC38 1200 900 1400 006 Pos. |ENGINE CONNECTIONS 1) [
383 - 396 EGE51 1400 1000 1400 @) |OUTLET - Exhaust gas turbocharger
0 015 014 98 - 455 sl 1400 1060 1500 @ [OUTLET - Exhoust gas manifold waste gafe o
455 - 512 EGCS1 1600 1000 1600 007 @ |INLET - Retirculated exhaust gas turbacharger
012 016 QUTLET - EGC purge air supply
4 / 012 Pos. |ENGINE COMPONENTS 3)
— /@/*
E \015 ECO1 | Turbocharger £
ECD2  [Exhaust gas manifold
*16)
ECD3  |Waste gate compensator *8) %9)
004 ECO4 | Waste gate valve
004t ECDS |Water mist cafcher {WMC]
F ECD6 | Turbocharger connection piece(conel 3
ECD7 |Engine mounted purging and sealing air blower
005 ECOB |Condensate drain_collection packef with drain pipe, check valves and relief valve
005 4 Pos ‘[OMPDNENTS fram cerfified suppliers *1L]
=
G G
o« 007 €so1 ‘Exhnus? Gas Cooler (EGO)
i Remarks L
— Drain plugs ond drain cocks ta be installed where necessary.
T %1) Refer to the “Pipe Connection Plan” for the execution and location
H of the engine pipe connections H
%2 To be installed by the shipyard
i A %31 To be delivered by the engine builder, ie. olready equipped on engine side. L
%41 The piping of the exhoust gas system must be structurally supported fo withstand
the mass and fo minimise vibrations across the system (eg. by connecting the
support fo the ship hull or ofherwisel
J The type of these supports (fixed or sliding typel, their final amount and pusition
have fo be defined by the shipyard under consideration of system layout and requirements
based on nstallation specific calculation.
i %5 When rupture discs are installed, preventative measures must be faken to ensure that |
exhaust gas daes nof confinuausly flow fa the out affer rupture. This can be achieved
012 with an exhaust gas duct leading to the open deck, or in the case of o twin-engie
installation, by sending a contral signal fhat initiafes o shufdown of the engine. If either
of these opfians are not possible, a self~closing, spring-loaded valve with flame arrestor
K must be used. This would remove the peak pressure of an explasion, while ensuring that K
012 the exhaust gas does not continuously flow. out.
%6 Area ratio between outlet/inlet = 11..16, taper angle < 40°
B Purge air %6 The dimension of the expansion piece [compensator) must be defined by the shipyard
Supply #12) min. 5 slgpe in_accordance with the thermal grawth of the exhaust manifold and the exhaust pipe
01 Vibrations of the pipe after the compensator must be lower than 45 mmls RMS
(root mean squarel
t
DNgo
P %9) Guidance regording the selection of the waste gate pipe size is provided by
*16) the drawing "Specification for waste gafe selection”.
017 The waste gate pipe on the shipside is one naminal pipe size larger than the
| 016 waste gate pipe on the engine side (before the compensatar) L
g &\
013 £COS \@ B #10) Optional, installed as required to meet noise requirements.
%12) The purge air supply line must be comected upstream from the water mist cafcher
M ECO6l M ta the EGC exhaust gas refurn pipe A compensatar must be applied with the M
shown layout, Other nstallation voriants, as shown in “The ICER Installation Guideline”,
016 eg. with connection via infermediate piece between water mist catcher and exhaust pipe
and vithout compensator, are possile
Bl E[OW/ ‘ ‘ *13] Valve size fo be selected in accordance with actual exhaust gas mass flow. [~
%14} To be supplied by a cerfified supplier. Ordering to be coordinated between
shipyard and engine builder
N N
+15) Based on o design velocity of max. L0 mis
ECO7 i So1 012 %16 The exhaust gas pipes upstream and downstream of the EGC must be insulated
Bl ECO8 rest cack 2 %17) The finol amount and position have to be defined by the shipyard considering [
;oo the system lajout and requirements based on installation specific calculation,
—— 18] By apening of fest cock 1 the following candifions can be checked:
, el valve Narmalcondition: o
o Na water flow buf air suction
el e Abnormal condition:
SAL dran pips Water flow, which is the indication that the drain valve is blocked
in closed position
- MAIN ENGINE %19) By apening of fest cock 2 the following candifions can be checked L
Narmal condition:
Water flow. Wafer samples can be faken
Abnarmal condition
a Na wafer flow but air suction, which is the indication that the a
drain valve is blacked in open position
%20} Valve opening af 25 mbar.
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PAAD359845 . : -
2021-07-19 PTAA005016 Main and system drawings — new revision
2021-12-22 PTAA005016 System drawing — new revision
2022-03-10 PTAA005016 System drawing — new revision
2022-12-01 PTAA005016 System drawing — new revision
PTAA044716 New drawing set as replacement of previous one - added
PTAA005016 . -
2022-12-01 PTAA044708 System drawing — new revision
2023-03-27 PTAA044708 System drawing — new revision
2023-12-19 PTAA044708C | New revision
PTAA066881- .
2024-01-15 PTAAO66882- New execution
PTAA073625_ :
2024-02-21 PTAA073630_ New drawings
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