Availabl '

No. ID

Attribute 1.

amount

Attribute 2:
Execution|  Material Trubocharger iCER I[;chﬁon

1 2 off-engine | on-engine

001 |PTAAOLLTI9 | X X

002 |PTAAOLLT20 X X

003 |PTAAO4L6756 | X

SURFACE PROTECTION SEE GROUP 034k

TOLERANCING PRINCIPLE 1S08015

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 shawn in fhe above table, then it may sfill be under development or not available. For further information or in case of a
project-specific request, WinGD must be conftacted directly.

This publication I1s designed fo provide accurate and authoritfative 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 evenftual 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 confained herein.

< X72DF-2.1

£ X72DF-2.2

§ | B [sdel01 Drawing Updated

g A |mhu019 |mhu019 |19.12.2022 |CNAA002926 |Drawing Updated -1 -

S|~ |mhu019 |dst009 [12.11.2021 |CNAADD1002 |new Design - -
Rev. | Creator Approver | Approval Date| Change ID Change Synopsis Activity Code E (03

WIN GO

Winterthur Gas & Diesel

CXHAUST SYSTEM
MIDS master drawing

separafe BOM available

Dimension

Scale - 45» {} NX | Units {mm} {Rg} Basic Material Net Weight OOOW
Copyright Winterthur Gas & Diesel Ltd. All rights reserved. Mai :

: ! X el ; ain Design
By taking possession of the drawing the recipient recognizes X -Code Standard
and honours these rights. Neither the whole nor any part De3|gn Group 9726 Q ><><><><>< \/\/DS
of this drawing may be used in any way for construction,
fabrication, marketing or any other purpose nor copied in i
any way nor made accessible to third parties without the Qty A L‘» ltem p TA A O W L’» W 7 9 Drawmg W / W
previous written consent of Winterthur Gas & Diesel Ltd. per ID Page/s

1

? | 3

L




SEQ
NO

QTY |ltemID

[tem Name

Dimension

Standard-1D

Basic Material

Net
Weight

001

1 | PTAAO44711
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1 | 2 | 7 3 | [ 5 6 7 8 ' 9 10 il 12

Specifications which must be mef:

OUTLET - Exhaust gas manifold waste gate OUTLET - Exhaust gas turbocharger
@ X X X @ - Exhaust gas temperature and volume flow: according to GTD A
- Size and tayouf of connection ﬂunge s pmv‘dEd in the P\pe 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 gate 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 ° Tolal back pressure of The exnaust gas system must be Kept within The Tolowing ranges
extensive back pressure Diesel Tier II mode in section A and C
. 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 t1 to the TC t fi b 1 T with t t catchi
INLET - Recirculated exhaust gas turbocharger D;S‘gngxwﬁs Fr%‘:ns mrﬁxurgopﬁiafm fmx §;H;,E;a‘rm rom above. L& ayoul with wafer Mmist cateher
Operational limit: max. 45 mbar
Exhaust temperature: With exhaust gas return pipe fo the TC connection from below, i.e. compact layout without wafer mist catcher B
_ Design limif: From max. 30 mbar fo max. 45 mbar
Confrolled by fthe EGC Operational limit: max. 55 mbar
- Must be always below fhe scavenge air femperafure iCER diesel Tier Il made 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 to the differential pressure between the pipe connections
in a way fo 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 info the [
engine. In the GTD, the available back pressure range refers specifically fo the back pressure between the turbocharger inlet
- The piping between the exhaust gas cooler outlet and turbocharger inlet must be insulated fo avaid and ouflet. As a resulf, the GTD provides a back pressure range which is 10 mbar higher. _
condensation of the humid recirculating exhaust gas on fthe pipe wall Funnel
The same insulation standard, as used on the hot side before the cooler, must be applied on the exhaust gas refurn pipe accordingly.
Section C C
- The exhaust gas return pipe must be purged by air in the counterflow direction through the SOV. FTE\EVH foq ’
The purging flow must be fhe fotal iCER casing volume, to be exchanged &.5 times per hour with a maximum back pressure of 80 mbar. fer | clesel mode
@ DUTLET - Exhaust gas refurn pipe condensafe water drain [
Section Sechi B; e
@ - Drain to the iCER waste water holding tank A EH FESEEU[S[‘LH Irelevant
for iCER operating modes)
PR
Main
Engine D
9 75

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

T - The exhaust piping with cones, bends and pipe connections must be flow opfimised and arranged in
! Q a way fo avoid gases from accumulating E

- 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 cralculated 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 position and number

O 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
[t must be at least 3 m to not endanger personeel andfor ta avaid material damage.

‘ - A confinuous (extensive] exhaust gas leakage musf be avoided

I
|

I

j

I

I

|

;

|

‘ - Supports (fixation points) for the mass of piping and exhaust gas system components must be installed in sufficient size and amount.
I

‘ Inadmissible tensions in the piping and forces acting on the furbocharger are not acceptable.
|

[

I

I

I

I

I

Exhaust gas pipes of several engines must not be connected F
- 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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@ Pos. |SYSTEM COMPONENTS %2}
SYSTEM PROPOSAL Table 1: Recommended pipe dimensions in relation fo exhaust gas mass flow o e . Fr— po—
ompensator between engine and exhaust gas system *
NOTE @ 003 |Exhaust gas pipe
Further installation details and variants can (® | Exhaust Gos mass flow . Pos. |ENGINE COMPONENTS *3) oo 7
2| be found listed in the Marine Installafion (mEgr from GTO) D £ A B o s 904 |Explosion relief device (rupture discs or spring-loaded valves) *5)
Manual (MM} which provides also the kgls cavenge air_receiver
acronyms used in this drawing sef. The £C02 |Turbo Charger (T0) 005 |Main Economiser
piping symbols are explained by the piping =
Symbol key as included in the drawing sef 5 19 0 0 80 EC03 |Exhaust gas manifold 006 |Stencer (wifh spork arrester) *9)
— “Various Installation Irems". 79 - Wk 00 500 900 *
ECO4 |Waste gate compensator *7) *8) 07_|Support X
Short Route k- 184 800 600 1000 505 [Waste gate vave 008 |Waste gate pipe
164 - 183 800 600 1000 009 |Transition piece ¥6)
8 - Exhaust gas branch-off affer turbocharger s o = - ECO6_|Water mist cather (WHO) or TR st <1
3 - CER support
ECO7 |[Test chock 1 *16)
207 - 228 900 700 1100 P O 007 03 |Flow Regulating Valve (FRV) *11)
n 228 - 245 1000 800 1100 o 5005 |Vanual syphon drar 4 0L |Shut-off valve (SOV)  *11)
M
%5 - 292 1000 800 1200 - 05 |Back Pressue Valve BPV) 11
ECON [ Turbocharger connection piece (cone)
¢ 292 - 00 1000 800 1300 4 0% |Conpensator in the exhaust system ¥15)
300 - 342 1200 900 1300 006 o |Compensator in the purge air supply pipe *12)
342 - 383 200 900 1400 08 |Purging and sealing air blower *19)
s 383 - 36 1400 1000 1400 019 |Non-return valve
394 - 455 1,00 1000 1500 007 021 |NDx Sensor fas delivered by the engine buider) ¥20)
455 - 512 1400 1000 100
o 4 @ Pos. |ENGINE CONNECTIONS #1)
00L4 (6) [ouTLET - Exhaust gas return pipe condensate water drain
Bl (7) |OUTLET - Exhaust gas furbocharger
(@) [oUTLET - Exhoust gas manifold vaste gate
(T |INET - Recirculated exhaust gas turbocharger
E
005 Pos. ‘[DMPDNENTS from certified suppliers *12)
il csot ‘Exhuusr Gos Cooler (EGO)
<4 @ Remarks
F 007 - Drain plugs and drain cacks fo be installed where necessary
<4 #) Refer to the "Pipe Connectian Plan” for the execution and lacation
of the engine pipe connections:
y *2) To be installed by the shipyard
. #3) To be delivered by the engine builder, ie. already equipped on engine side
G *4) The piping of the exhaust gas system must be structurally supparted fo withstand
s and to minimise vibrations across the system feg. by camnecting the
support fo the ship hull o~ ofherwise)
The type of these supports tfixed or sliding typel, ther final amount and position
i have fo be defined by fhe shipyard under consideration of system loyout and requiements |
based on installation specific calculation
*5) When rupture discs are installed, preventative measures must be taken to ensue that
exhaust gas does nat confinuously flow fo the ouf after rupture. This can be achieved
H 018 vith an exhoust gos duct leading to the open deck, o in the tase of a twin-engine
A installation, by sendng a control signal that initiates a shufdown of the engine. If either
01L4 of these options are not possile, a 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 continuausly flow out

- 016 012 #6) Area rafio between outletlinlet = 1116, taper angle £ 40°
015 01?2 012 *1) The dimension of the expansion piece {compensafor) must be defined by the shipyard
J \ 015 in occordance with fhe thermal growth of fhe exhaust manifold and fhe exhoust pipe
/ Vibrations of the pipe affer the conpensator must be lower than 45 mmis RMS

> froat mean squarel
3/ -

—
+8) Guidance regarding he selection of the waste gate pipe size is provided by
*1) the drawing “Specification for waste gafe selection”.
012 004 The waste gate pipe an the shipside is one nominal pipe size larger than the
waste qate pipe on the engine side (hefore the compensator).

0P *9) Optional, installed as required fo meet noise requirements

B 004~
K ECO3

*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 shipyard and engine builder

slope
#13) Based an o design velocity of max. 40 mis
t #14) The exhaust gas pies upsfream and downstream of the EGC must be insulated
*14)
#15) The final amount and position have fa be defined by the shipyard considering
016 the system loyout and requirements based on installation specific calcuation
D *16) By opening of fest cock 1 the following conditions can be ckecked
Normal. candifion
No waer flow but air suction
M Abnormal candition:
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:

016 Normal. condition:
Water flow. Water somples can be taken.
Abnormal condition:
@ No water flow but air suction, which is the indication that the

drain valve s blocked in open pasition.

*18) Condensafe wafer drain to fthe iCER wasfe wafer holding fank.
£s01 012 ECOT

o
s
min. 05 m

1 *19) For the selection of the blower capacity and the arrangement of the purging

| and sealing air supply line refer ta the guidance os provided in the MIM and iCER

i Installation Guideline. The purging and sealing air sysfem is confrolled by he engine
v confral system

P @\ #20) A dedicated air supply must be connected fo the sensor fo
I \@ rovide compressed air for cleaning, with air quality level of
=3

N ECO1 |

\DSU 8573-12010 [1:7:2]
. MAIN ENGINE

water drain
B
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1 1 | —
SYSTEM PROPOSAL Pos.  [SYSTEM (OMPONENTS 2}
@ 001 |Compensator between engine and exhaust gas system *7)
Table 1: Recommended pipe dimensions in relation to exhaust gas mass flow W03 |exhaust gos ppe
Further installation details and variants can o e [ —— e
be found Listed in the Marine nstallati - *
s| B ot e i e Mt petachin Exhaust Gas mass flow () Pos. |ENGINE COMPONENTS *3) <plosion relief device ruphure discs or spring-loaded valves R
acronyms used in this draving sef. The (mEgr from GTD) D £ AT B 005 |Main Economiser
piping symbols are explained by the piping Kals ECOT |Scavenge air receiver 006 |Slencer (with spark arrester) *9)
symbol key as included in the drawing sef g £ [Turbo Charger (T0 P
— “Various Installation Irems". - s o 0 W07 |Sumport %00 L
EC03 |Exhoust gas manifold PR e
9 - Wk 700 500 900 aste gate pipe
Long Route ECO4 |Woste gate compensator *7) #8) PP p
ransition piece
8| - Exhaust gas branch-off affer economizer tb - T4 80 60 000 05 [waste gate valve p 5
N 02 [ICER support *4)
164 - 183 800 600 1000 PP
EC06 |Water mist catcher (WMO
03 - 202 900 700 1000 03 |Flow Regulating Valve (FRV) *10)
il ECO7 |Test chock 1 ¥15) P e ———— n
202 - 28 900 700 1100 uf-off valve
EC08 [Test chock 2 *16) 4
28 - %5 1000 800 1100 007 05 |Back Pressue Valve BPV)  *10)
%8) EC09 |Manual syphon drain
c 2%5 - 292 1000 500 1200 4 0%  |Compensator in the exhaust system ¥14) n
ECO0 | Turbocharger connection piece (cone) -
292 - 300 1000 800 1300 017 [Compensator in the purge air supply pipe *1
300 - 32 200 900 00 08 |Purging and sealing air blower *18)
} 342 - 383 1200 900 100 006 019 |Non-return valve =
%3 - W6 1400 1000 1400 020 |Nx Sensor (as delivered by the engine buider) %19}
0 396 - 455 1400 1000 1500 o
455 - 512 1400 1000 1600 007/¥ 94 @ Pos. |ENGINE CONNECTIONS ¥1)
o () |OUTLET - Extiaust gas return ppe condensate water drain
| 015 016 012 () |oUTLET - Exhaust gas furbacharger I
\ " 012 ol () |OUTLET - Exhaust gas manifold waste gate
e
E e \015 (79 |INET - Recirculated exhaust gas turbocharger

*13)

i 004 Pos. ‘[GMPDNENTS from certified suppliers *14) L
N 00L

\g cso1 ‘Exhuusr Gas Coaler (EGC)
F

F
0L © [

005 - Drain plugs and drain cocks to be installed where necessary.

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

L005 9 ¥2) To be installed by the shipyard
G ./ N
007 %3) To be delivered by the engine builder, ie. already equipped on engine side
9 %) The piping of fhe exhaust gas system must be siructurally stgporfed fo withsfand
s and fo_mininise vibrations across the system {eg. by comecting the

suppart to the ship hull or ofherwise) ~
The type of these supports ffixed or slding typel, their final amount and position
have fo be defined by the shipyard under consideration of system loyout and requirements

¥ based on installation specific calculation
H
*5) When rupture discs are installed, preventative measures must be taken to ensure that
018 exhaust gas does not confinuously flow fo the out after rupture. This can be achieved
with an exhaust gas duct leading to the open deck, or in the case of a twin-engine
installation, by sendng a control signal that inifiates a shutdown of the engine. If either
g of these options are not possible, a self-closing, spring-loaded valve with flame arrestor [~
must be used This would remove the peak pressire of an explosion, while ensuring that
the exhaust gas does not continuously flow ot
J *6) Area ratio between outletlinlet = 11..16, taper angle < 40° )

A *T) The dimension of the expansion piece (compensator) must be defined by the shipyard

in accordance with the thermal growth of the exhaust manifold and fthe exhaust pipe.
Vibrations of the ppe affer the conpensator must be lower than 45 mmis RMS
froct mean squarel

012

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

ECO3

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

*10} Valve size to be selected in accordance with actual exhaust gas mass flow.
min. 5°

e
slope #11 To be supplied by a certified supplier. Ordering o be coardinated between
. shipyard and engine builder
- /012 #12) Bosed an o design velacity of max. 48 mis
b D #13} The exhoust gas pipes upstream and downsfream of the EGC must be insulated
m D #14) The final amount and position have to be defined by the shipyard considering ’
the system loyout and requirements based on installotion specific calcuation
*15) By opening of fest cock 1 the fallowing conditions can be ckecked
M Normal. candition M
016 No water flow but air suction
Abnormal canifion:
Water flow, which is the indication that the drain valve is blacked
i in dosed position. L
‘ ‘ *16) By opening of fest cock 2 the fallowing conditions can be ckecked
Normal. condifion
Water flow. Water samples can be taken
N Abnormal candition: N
No water flow but air suction, which is the indication that the
Cso1 012 ECOT drain valve is blocked in open pasition
, #17) Condensate water drain fo the CER waste water holding fank L
#18) For the selection of the blawer capacity and the arrangement of the purgin
and sealing air supply line refer to the guidance os provided in the MM and ICER
Installation Guideline. The purging and sealing air system is confrolled by fhe engine
P confrol system. P
*19) A dedicated air supply must be connected to the sensor fo
provide compressed air for cleaning, with air quality level of
, MAIN ENGINE 150857312010 (1721, L
Contersate
voter dran
i
a o
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Pos.  [SYSTEM (OMPONENTS 2}
SYSTEM PROPOSAL Table 1: Recommended pipe dimensions in relation fo exhaust gas mass flow o e . Fr— po—
ompensafor befween engine and exhaust gas system ¥
003 |Exhaust gas pipe
Further installation defails and variants can Exhoust Gas mass flaw " Pos. |[ENGINE COMPONENTS *3) 99s PP
2| be found listed in the Marine Installafion (mEgr from GTO) D A B o s 904 |Explosion relief device (rupture discs or spring-loaded valves) *5) A
Manual (MM}, which provides also the kgls cavenge air_receiver
acronyms used in this drawing sef. The £C02 |Turbo Charger (T0) 005 |Main Economiser
piping symbols are explained by the piping »
ymbol key as included in the drawing sef 5 19 0 80 EC03 |Exhaust gas manifold 006 |Stencer (wifh spork arrester) *9)
— “Various Installation Irems". 79 - Wb 700 900 * [
ECO4 |Waste gate compensator ¥7) *B) 007 |Supporf ¥
Tl - 184 800 1000 008 |Waste gafs
Short Route of compact arrangement ECO5 | Waste gate valve nste gate pipe
6L - B3 800 1000 009 |Transition piece %6)
8 - Exhaust gas branch-off affer turbocharger 5
83 - 202 900 1000 02 [ICER support *4)
202 - 228 900 100 007 03 |Flow Regulating Valve (FRV) *11)
m 28 - 45 1000 00 o 4 0k [Shut-off valve (SOV) 1) r
*
%5 - 192 1000 1200 05 [Buck Pressure Valve (BPV) 11
¢ 2.2 - 300 1000 1300 4 016 |Compensator in the exhaust system *15) .
300 - 32 7200 1300 006 017 [Compensator in the purge air supply pipe *12)
32 - 383 7200 1400 08 |Purging and sealing air blawer *19}
n B3 - 96 1400 1400 09 [Non-return valve ~
396 - 155 1400 1500 007 021 NDx Sensor {as delivered by the engine builder) %20)
o 455 - 512 1400 1600 q 5
Pos.  [ENGINE CONNECTIONS 1
00L () |DUTLET - Exhaust gas furbocharger
| (19 [OUTLET - Exhaust gas manifold waste gate L
() [IMET - Recirculated exhaust gas turbocharger
E Pos. ‘[UMPDNENTS fram certified suppliers *12) £
005 cso1 ‘Exhausr Gas Coaler (EGO)
4 Remarks:
. 007 - Drain plugs ond drain cacks fo be insfalled where necessary. N
#1) Refer fa the “Pipe Connection Plan” for the execufion and lacation
4 of the engine ppe cannections.
- #2) To be insfalled by the shipyard. -
#3) To be delivered by the engine buider, ie. already equipped on engine side
T
. *4) The piping o the eshaust gus systen must be siruchraly sgprted to vithstand .
and fo minimise vibrations across the system feg. by connecting the
suppm to the ship hull or otherwise)
The type of these supports ffixed or sliding typel, their final amount and pasition
have fo be defined by the shipyard under consideration of system loyout and requirements
- based an installation specific calculation -
#5) When rupture discs are insfalled, preventafive measures must be faken to ensure hat
exhaust gos does not confinwously flow fo the ouf affer rupture. This can be achieved
" with an exhaust gas duct leading fa the open deck, ar in the case of a twin-engine
018 installation, by sending o control signal that iifiates o shutdown of the engine. If either
A of these options are nof possible, a self-closing, spring-loaded valve with flame arresfor
014 must be used. This would remove the peak pressue of an explosion, while ensuring that
the exhaust gas does not confinuously flaw auf
016 012 %6) Area ratio befween outletlinlet = 1116, faper angle < 40°
015 *T) The dimension of the expansion piece (compensatar) must be defined by the shipyard
) 012 017 in sccordance ith the fhernal growth of Hhe exhaust manfald und fhe st pipe )
N Vibratians of the pipe affer the compensator must be loer than 45 mmis R
- (root mean square).
o *8) Guidance regarding he selection of the waste gate pipe size s provided by
- 004~ the drawing “Specification far waste gate selection” =
*1b) The waste gafe pipe on the shipside is one nominal pipe size larger than the
wasfe gate pipe on the engine side thefore the campensaton).
K £Co3 012 #9) Dptianal, installed as required to meef naise requirements «
#11 Valve size fo be selected in accardance with actual exhaust gas mass flow
#12} To be supplied by a certified supplier. Ordering to be coordinated between
— shipyard and engine builder. ~
*13) Bused on a design veloity of max. 40 mis
e *14) The exhaust gas pipes upstream and downstream of the EGC must be insulated =
#15) The final amount and position have fo be defined by the shipyard considering
he system loyout and requirements based on installation specific colculation
— #19) For the selectian of the blawer capacity and the arrangement af the purging ~
and sealing air supply line refer to the guidance as provided in the MM and ICER
Installation Guideline. The purging and sealing air sysfem is confralled by fhe engine
confral system.
M M
min, 5+ *20) A dedicated air supply must be comnected to the sensor fo
slope provide compressed air for cleaning, with air quality level of
R0 gsra-1200 1921
N N
P P
a o
R R

D [do2t B0 \nmmng updmed IHE
e [=

g Ao |-

%_M PRI B o
T

1 7 3 N 5 3 7 El T 7 0 mn 17 T EE) kA 15 % T 17 8 T 19 20 I 57 T 727 T 23 7L




0 I al Il &l L
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SYSTEM PROPOSAL

=

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

B

Long Route of compact arrangement
- Exhaust gas branch-off after economizer

e—a—

012

Table 1: Recommended pipe dimensions in

relation to exhaust gas mass flow

kgls

Exhaust Gas mass flow
(mEgr from GTD)

AFE

Pos. [ENGINE COMPONENTS %3)

ECOT [Scavenge air receiver

EC02  |Turbo Charger (TC)

5 -12.9

700

800

129 - b

700

900

b - 16b

800

1000

b4 - 183

800

1000

183 - 202

900

1000

202 - 228

900

1100

28 - 5

000

1100

245 - 292

1000

1200

292 - 300

1000

1300

300 - 342

1200

1300

342 - 383

200

1400

383 - 396

1400

1400

396 - 455

1400

1500

455 - 512

1400

1600

EC03 |Exhaust gas manifold

ECOL  |Waste gate compensator *7) *8)

ECOS |Wasfe gate valve

*8)

016

JOWZ

005

ECO3 020\

018

min. 5° slgpe

*13)

ECO2

ECO1

MAIN ENGINE

*13)

007

006

007/‘}> 1

004

005

007

ECOT

Pos. |SYSTEM COMPONENTS %2}

001 |Compensator between engine and exhaust gas system *7)

003 |Exhaust gas pipe

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

005 [Main Economiser

006 |Silencer [with spark arrester) *9)

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 (SO0 10

05 |Back Pressure Valve (BPV) *10)

016 |Compensator in the exhaust system ¥14)

o7 |Compensator in the purge air supply pipe *1)

08 |Purging and sealing air blower %18}

019 [Non-return valve

020 |NDx Sensor {as delivered by the engine buider) ¥19)

ENGINE CONNECTIONS %1)

OUTLET - Exhaust gas hurbacharger

OUTLET - Exhaust gas manifold waste gate

EEE

INLET - Recirculated exhaust gas turbocharger

Pos. ‘[DMPUNENTS from certified suppliers %14}

so1 ‘Exhuusf Gas Cooler (EGCH

Remarks:
- Drain plugs ond drain cacks fo be insfalled where necessary.

#1) Refer ta the "Pipe Connection Plan” for the execution and location
of the engine pipe connections.

*2) To be instolled by the shipyard.

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

%4} The piping of the exhaust gas system must be structurally supported fo withstand
the mass and to minimise vibrations across the system (e.g. by cannecting the

support o the ship hull or otherwise)
The type of these supporfs (fixed or sliding typel, their final amount and pasition

have o be defined by the shipyard under consideration of system loyout and requiements

based an installation specific calculation.

#5) When rupture discs are insfalled, preventafive measures must be faken to ensure that
exhaust gos does not confinuously flow fo the ouf affer rupture. This can be achieved
with an exhaust gas duct leading fa the open deck, or in the case of a twin-engine
installation, by sending a confrol signal that inifiates a shutdown of the engine. If eifher
of these opfions are nof possible, o self-closing, spring-Ioaded valve with flame arresfor
must be used. This would remove the peak pressure of an explosion, while ensuring that
the exhaust gas dees not confinuously flaw au

#6) Area ratia between outlet/inlet = 1116, faper angle < 4L0°

+7) The dimensian of Hhe expansion piece (compensatar) must be defined by the shipyard
in_accordance with the thermal growth of he exhaust manifold and fhe exhoust pipe.
Vibratians of the ppe affer the compensator must be lawer than 45 mmis RMS
{root mean squarel.

*8) Guidance regarding fhe selection of the waste gate pipe size is provided by
rawing “Specification far waste gafe selection”
The waste gafe pipe on the shipside s one nominal pipe size larger Hhan the
waste gate pipe on the engine side (hefore the campensafor]

#9) Optianal, installed as required to meet naise requrements
#10} Valve size fo be selected in accardance with ocfual exhoust gas mass flow

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

#12) Based on a design veloity of max. 40 mis
#13) The exhaust gas pipes upstream and downsfream of the EGC must be insulated

#14) The final amount and pasition have to be defined by fhe shipyard considering
the system loyout and requrements based on installation specfic calcdation

*18) For the selection of he blower capacity and the arrangement of the purging
and sealing air supply line refer to the guidance as provided in the MM and iCER
Installation Guideline. The purging and sealing air system s contralled by the engine
confral system

#19) A dedicated air supply must be comnected fo the sensor fo
provide compressed air for cleaning, with air quality level of
IS0 8573-12010 (172,
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Specifications which must be mer:

®

OUTLET - Exhaust gas manifold waste gate

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

- Waste gate connection pipe to main exhaust gas pipe must be kept as short as possible fo avoid swirl and extensive back pressure.

@

INLET - Recirculated exhaust gas turbocharger

Exhaust femperature
- Contralled 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 to the furbocharger sucfion

- The piping befween the exhaust gas cooler ouflef and furbocharger inlef must be insulated to avoid
condensation of fthe humid recirculating exhaust gas on the pipe wall.
The same insulation standard, as used on the hot side before the cooler
gas refurn pipe accordingly

, must be applied on the exhaust

- To prevenft water droplefs in the exhaust gas flow, or water condensate on fhe pipe wall, from being
carried over fo the turbocharger, the exhaust gas refurn pipe must be routed below the level of the turbachargers
Condensate wafer drains must be arranged af the lowest point of the horizontal refurn manifold pipe.
Differenf vessel frim conditions must be considered

- The exhaust gas refurn pipe must be purged by air in the counterflow direction through the SOV.
The purging flow must be the fotal iCER

casing volume, fo be exchanged &5 times per hour with a maximum back pressure of 80 mbar

OUTLET - Exhaust gas return pipe condensate water drain
- Drain fo fhe ICER waste water holding tank

OUTLET - Exhaust gas turbocharger

Exhaust gas temperature and volume flow: according fo GTD

If the IiCER diesel option is selected a NOx sensor must be installed in the exhaust gas pipe
between Back Pressure Valve (BPV) and turbocharger

The total back pressure of the exhaust gas system must be kept within the following ranges:

Diesel Tier Il made in secfion A and C
Design limit: From max. 30 mbar to max. 60 mbar
Operational limit: max. 80 mbar

ICER gas Tier Il mode in section A and B
Design limit: From max. 30 mbar to max. 45 mbar
Operational limit: max. 55 mbar

ICER diesel Tier Il mode in section A and B
Design limit: Not relevant for layout
Operational limit: max. 55 mbar

Remark: The available back pressure range provided in fhis drawing refers fo the differential pressure between
the pipe connections #71 and #75.

Funnel

Section C
relevant for
Tier Il diesel mode

EI recirculation (relevant
for iCER operafing modes)
-

_
Section A T Section B l EGC

Main

Engine 75

The exhaust gas pipe must be insulated according fo applicable rules, e.g. SOLAS
Pipe dimensions in relation ta fthe 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 to avaid gases from accumulating

The piping layout must consider the thermal expansion and vibration from the furbocharger (TC} and main engine
(ME). Thermal expansion of the ME is fo be calculated according fo fthe 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 {rupture discs or self-closing, spring-loaded
valves) must be selected and insfalled within the exhaust sysfem in accordance with class requiremenfs. The exact posifion 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, the distance of fhe explosion relief device fo gangways, working areas and sysfem components
must be af least 3 m to not endanger personeel andlor 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 not acceptable

Exhaust gas pipes of several engines must nof 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 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 wafer must be cleaned and
freated by the water treatment umit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value (e.g. above pH 6)

Prod

X72DF-2.1
X72DF-2.2
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NOTE
Further installation details and variants can
be found listed in the Marine Installation
Manual (MM}, which provides also the
acronyms used in this drowing set. The
piping symbols are explained by the piping
synbal key as included n the drawing ser
“Various Installation Items”

Short Roufe

- Exhaust gas branch-off after furbocharger

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

Exhaust Gas mass flow
(mEgr from GTD)
kgls

A

05 b

700

Tek - 183

800

83 - 228

900

228 - 300

1000

300 - 383

1200

383 - 512

%00

512 - 66.0

1600

660 - 86.0

1800

860 - 1150

2200

115.0 - 145.0

2400

*15)

*1)

*15) *8)

002

0711

014

014

*14)

MAIN ENGINE

*14)

so1

Turbocharger

type

A165-L

450

AT70-L

500

A175-L

600

A260-L

400

A265-L

500

A270-L

600

A275-L

700

MET33MB

350

MET37MB

400

METL2MB

450

MET48MB

500

MET53MB

550

MET60MB

600

MET66MB

700

MET71MB

700

MET83MB

800

014

‘ Pos

COMPONENTS from certified suppliers

| ©

Pos. |System Components *1)

‘ 501

Exhaust Gas Cooler (EGC)

%
\
N

007

001_|Compensator_*4]

002 |Exhaust gas collector

003_|Exhaust_gas pipe

00 | EXplosion relief device [rupture discs or spring-loaded

valves) %5)

A

005 _|Main_Economiser

006 _|Silencer (with spork arrester *9)

007_|Support %L1

Wosfe gate pipe

Transifion piece %6}

Flow Regulating Valve (FRV]

Shut-off valve (SQV)

Back Pressure Valve (BPV)

013 |Compensator in fhe exhausf sysfem *13]

0%_[iCER support ¥4)

015 _|Purging and sealing air_blower %20]

016 | Non-refurn valve

018_|NOx Sensor (as delivered by fthe engine builder) *21)

019 |Test chock 1 xT6)

0 |Test chock 2 *17)

Pos. |Engine Connections %2)

(6) [outLET - Exhaust gas retum pipe condensate water drain

(™) [oUTLET - Exhoust gas turbacharger

(@3 [oUrLeT - Exnaust gas manifold waste gafe

(75 [INLET - Recirculated exhoust gas turbocharger

Pos. |Engine Components *3)

ECO1 | Scovenge air_receiver

ECO2 | Turbocharger {TC)

EC03 |Exhaust gas manifold

ECH

L |Waste gate compensator *7) *8)

Waste_gate valve

Test chock 1 %16)

Test chock 2 *17)

&
C
&
¥

Manual_syphon drain

3

#1)

#12)
+13)

1y

#15)

+16)

+17)

+19)

#21)

Renarks:
- Drain plugs and drain cacks to be installed where necessary.

+1) Refer to the "Pipe Conection Plan” for the execufion and

lotafion of the engine pipe connections

£2) To be installed by the shipyard
%3] To be delivered by the engine bulder, ie. already equipped

o engine si

ide
*4) The piping of the exhaust gas system must be sfructurally

supported fo ithstand the mass and fa minimise vibrations
wcross e system le. by comerfing the support to the

ship hull o atherise).

The type of these supports ffised or sliding typel, their final
anount and position have fo be defined by the shipyord under
wnsiteration of systen lajout and requirements based on
installation specific talculation

When rupture discs are installed, preventative measures nust be

faken fo ensure tal exhaust gas does not continuausly flow o
the out after rupture. This can be achieved with an exhaust gos
duct leading 1o the open deck, or in the case of o twin-engine
installation, by sending a confrol signal thal initiates o shutdown
of Hhe engine. If either of these options are not pussible, o

self-closing, spring-louded valve with flame arrestar must be used
il

This would remove the peck pressure of an explosion, vhle
ensuring that the exhoust gas dues ot canfinuously flow out

%6) Area ratio between outletilet = 11..16, faper angle £ 40°
1) The tinension of the expansion plece fcompensatar] nust be

defined by the shipyard in accordance with the thermal grovth of
the exhaust manifold and the exhaust

Vibrations of the pipe affer the compensafor must be lower than
45 nnls RS {roo mean square).

48] Guidance regurding fhe selection of the waste gate pipe size is
provided by the draving “Specification for woste gate selection’.
The waste gate pipe on Hhe shipside is ane nominal pipe size
larger fhan fhe waste gate pipe on the engine side befare the
compensatar).

49) Optional, installed s required fo meef noise requirements.

Optional, fo be installed if the backpressure from the EGC
exceds the linit

Condensafe water drain fo the i(ER vaste ater halding fank
The final amount and position hove fo be defined by the shipyard
considering the systen loyout and requirements based on
installation sperific colculation

The exhaust gus pipes upstrean and downstrean of Hhe EGC must |

be insulnfed.
The exhaust pipe dinension must be selected in accardance with
the specific exhaust gas mass flow, s gven by fhe GTO.

The pipe size selection nust be coordinafed respectively agreed

in between the shipyard and Hhe engne builder as the valve size
selection on engine side must conply accordingly

By opening of fest cock 1 the folloving conditions can be cecked
Narmal condition

No water flov buf air suction.

Abnormal candiion:

Water flow, which is the indication that the drain valve is blocked
in dosed position.

By opening of fest cock 7 the follawing conditians can be checked:
Normal condition

Water flow. Wafer samples can be faken

Abnormal candiion:

No wafer flov but air suction, which is the indcation that the
drain valve is blocked in open pasition.

The condensate water collection pocket nust be connected af the
lowest paint of the horizantal refurn manifold pipe

#20} For the selection of the blower capacity and the arrangement of

the purging and sealing a supply line refer fo the guidance as
provided in the MM and iCER Installation Guideline

The purging and sealing air systen is confrolled by the engine
wnfral system

A dedicated air supply must be tamected to the sensor fo
provite conpressed air for cleaning, with air quality level of
15D B573-12010 [1:7:2]
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1 1 | — 1
SYSTEM PROPOSAL ‘ Pos. ‘ COMPONENTS from certified suppliers ‘ (©) |Pos |System Components *1)
NOTE ‘ 501 ‘ Exhaust Gas Cooler (EGE) ‘ 001 _|Compensator 4]
Further installation details and variants can 002_|Exhaust_gas collector
be found listed in the Marine Installation 003_|Exhaust_gas pipe
5| Manual (MM, which provides also the Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow Explosion relief device [rupture discs or spring-loaded |o
acronyms used in this drowing set. The 00k | RIS
piping symbols are explained by the piping
synbal key as included n the drawing set Exhaust Gas mass flow 005 _{Main_Economiser
“Various Installation Items” 006 _|Silencer {with spurk arrester ]
(tmEgr from GTD) E A B C D Turbocharger type F 007 |Support *4] L
LO“Q Route kals 008_|Waste gate pipe
- Exhaust gas branch-off after economizer PR . M5 250 0 Tarsiion pece 580
: 007 N O [Shitoft vae 50 i
b o83 0 ATT0-L 500 012_|Back Pressure Valve (BPV]
183 - 228 900 A175-L 600 4 013 |Compensafor in fhe exhausf system %13]
, 0% _[iCER support *4) L
228 - 300 1000 A260-L 400 006 015_[Purging and sealing air_blower *20)
016_|Non-refurn_valve
¢ 00 - %3 1200 *15) %15 *5) %8 A265-L 500 018_|NOx Sensor {as delivered by fhe engine builder) %21
383 - 512 100 A270-L 600 007 019 _[Test chock 1 %16)
\ 4 020_|Test _chock 2 *17)
- 40 10 AZT5-L 700 @ Pos. | Engine Connections %2)
860 - 860 500 MET33MB 30 (6) [oUTLET - EGC condensate water
860 - 1150 2200 MET37MB 400 (11) [oUTLET - Exhaust gas turbocharger
D 150 - 150 2400 METL2MB 450 /OQ (@) |outLEr - Exnaust gas manifold waste gate i
/012 METLSMB 500 o (75 [NLET - Recirculated exhoust gas furbacharger
i e - on 014 014 METS3MB 550 @ Pos. |Engine Components *3) [
004 ECOT | Scavenge air_receiver
/ [} 014 MET60MB 600 EC02 | Turbocharger {T0)
3 v MET66MB 700 EC03 |Exhausf_gas manifold
*14) ECOL_|Waste_gate_compensator %7) %8)
MET71MB 700 (05 |Waste gate valve
06 [Test chock 1 %16)
- MET83MB 800 005 €07 [Test _chotk 2 %171 =
08 [Manual_syphon drain
F @ Renarks: .
4 - Drain plugs and drain cacks to be installed where necessary.
B 007 41) Refer to the "Pipe Connection Plan” for the execufion and L
014 location of the engine pipe connections
@ < £2) To be installed by the shipyard
%3] To be delivered by the engine bulder, ie. already equipped
G on engine side
%4 The piping of the exhaust gas system must be structurally
supported fo ithstand the mass and fa minimise vibrations
X wcross e system le. by comerfing the support to the
| X ship hull or athervisel.
The type of these supports ffised or sliding typel, their final
anount and position have fo be defined by the shipyord under
wnsiteration of systen laout and requirements based on
H installation specific talculation H
45) When rupture discs are installed, preventative measures must be
faken fo ensure that exhaust gas does not cantinuously flow fo
C the out after rupture. This can be achieved with an exhaust gas
— duct leading fo the open deck, or in the case of o twin-engine  |—
installation, by sending a control signal that initiafes o shutdown
of the engine. If either of these options are nof pussible, o
self-closing, spring-loaded valve with flame arrestor nust be used
J 007 This would remove the peak pressure of an explosion, vhite )
om ensuring that the exhaust gas does ot confinuously flow out.
46) Area ratio between outletlinlet = 11..16, foper angle £ 40°
€7) The dinension of fhe expansion piece {compensatar) must be
ml defined by fhe shipyard in atcordance with the thermal growth of
A fhe eshaust nanifold and the exhaust
Vibrations of the pipe ufter the compensator must be lower than
45 mnls RNS {root mean squarel.
K Y E 48] Guidunce requrding fhe selection of the waste wate e size is |
provided by the draving “Specfication for waste gate selection.
014 The waste gate pipe un the shipside is une nominal pipe size
B B 4'/ larger than the waste gafe pipe on fhe engine side fbefore the |
compensatar).
*14) 49) Optional, installed s required fo meef noise requirements.
+11) ptional, fo be insfalled if the bockpressure from the EGC
e 013 exceds the linit
+1) To be directed fo the bige wafer fank. Can be comecled to the
SAC drain pipe fram engine comnection 16
£13) The final amount and pusition hove fo be defined by the shipyard
i @ considering the sysfem loyout and requirements based on [
installation sperific colculation
£ The exhoust gus pipes upstrean and downstrean of the EGC must
Ny be insulated
M £15) The exhaust pipe dinension must be selected in accordance with  [M
‘ the specific exhaust gas mass flow, s gven by fhe GTD.
013 The pipe size selection nust be coordinafed respectively agreed
in between the shipyard and Hhe engne builder as the valve size
- selection on engine side must conply actordingly -
£16) By opening of fest cock 1 the folloving conditions can be cecked
Normal condition
No water flov buf air suction.
N 01 Abnormal condition: N
Water flow, which is the indication that the drain valve is blocked
in dosed position.
£17) By opening of fest cock 7 the following conditians can be checked
— CSO1 Narmal condifion =
Water flow. Wafer samples can be faken
Abnormal candiion:
No wafer flov but air suction, which is the indcation that the
P drain valve s blocked in open pasition
T 419 The condensate water collection pocke nust e connected af the
r lowest paint of the horizantal refurn manifold pipe
i <201 For the selection of the bloer capacity and the arrangement of
m } the purging and sealing air supply line refer to the guidance os |
i provided in the MM and iCER Installation Guideline
i The purging and sealing air systen is confrolled by the engine
a ! MAIN ENGINE wnfral system
! <21 A dedicated air supply must be tamected to the sensor fo
i provite conpressed air for cleaning, with air quality level of
i 15D B573-12010 [1:7:2]
! Cangensate
- | water drain I~
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Specifications which must be mef:

@ OUTLET - Exhaust gas furbocharger
- Exhaust gas femperafure and volume flow: according fo GTD
- The tofal back pressure of the exhaust gas system must be kept within the following ranges:

Diesel Tier II mode
Design limit: From max. =30 mbar to max. =60 mbar
Operation limif: max. <80 mbar

iICER gas Tier Il mode
Design lmit: From max. =30 mbar to max. <45 mbar
Operation limif: max. <55 mbar

ICER diesel Tier I mode
Design limit: Not relevant for layouf
Operation limif: 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 rafes are provided by ftable 1 on page 2.

- The exhaust piping wifh cones, bends and pipe connecfions must be flow opfimised and arranged in
a way to 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 the ME is fo be calculated according fo fhe formula in MM. TC specific thermal
expansion is provided by fhe TC supplier

Explosion relief devices, examined and cerfified 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 fthe system designer or the shipyard through calculation. Independently, which type

of explosion relief devices is selected, the distance of the explosion relief device fo gangways, working areas and system components
must be af least 3 m fo not endanger personeel and/or fo avoid material damage.

- A confinuous (extensivel exhaust gas leakage must be avoided

Supports (fixation poinfs) 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 connecfed

- Drains of adequate size and amount must be installed in the exhaust gas piping

- When fhe 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
freated by the water treatment unit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value (e.g. above pH 6)
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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
q (@) [OUTLET - Exhaust gos furbocharger
003 Pos. |ENGINE COMPONENTS *3)
Table % Design guidance values for the pipe sizing ECOT | Turbocharger
4 C
ECO2 [Exhaust gas manifold
Number of A 2
cylinder {mm) (mm) %9) 00L ECO3  [Scavenge air receiver
i \k 4 ECOL |Waste gate with wase gafe valve, compensator and connection pipe
5 1400 ECOS  |Connection piece hetween the exhaust pipe on engine side and on ship side
*10) ECO8 |Flow Regulating (shuf-off) Valve
o 6 1500 005 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)
} 65 -18 700 4 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
05 - BL 900 pipe connectians.
- %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
- support fo the ship hul ar ofherwise).
178 - 204 100 pp P
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
o exhaust gas daes not confinuausly flaw fa the out affer rupture. This can be achieved
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
provide compressed air for cleaning, with air quality level of
, s L
/ 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, |
EC15——(NOx in relation fo the EGR mass
t K [
M M
T e ar ]
N ECOT- suny N
P / P
a o
R R
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Availahl '

Execution
No.

Material
ID

Cylinder
No.

Attribute 1:

Turbochar

er amount

Attribute 2:
iCER location

1

2

off-engine

on-engine

001

PAAD359869

5-7

X

X

002

PTAA027995

8

X

003

PTAA025526

5-7

NOTE

The above executions can be configured using the Engine Configurator:
Detailed guidance for the execufions is provided within the Marine Insfallation Manual (MIM). If a specific execution of inferest is
not shaown in fhe above table, then it may sfill be under development or nof available. For further information or in case of a
project-specific request, WinGD must be contacted 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 fhe subject-products is subject to regular improvements, modifications and changes. Consequently, the publisher
and copyright owner of fthis publication cannot accept any responsibility or liability for any evenftual errors or omissions in fthis documenf
or for discrepancies arising from the features of any actual item 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 confained herein.

3 X72DF-2.1
a X72DF-2.2
g
.]‘L:’
o
o
g
° | - |mhu019 new Design
Rev. | Creator Approver | Approval Date| Change ID Change Synopsis Activity Code E (03
Winterthur Gas & Diesel MIDS master drawing
separafe BOM available |Dimension
Scale - 45» {} NX | Units {mm} {Rg} Basic Material Net Weight OOOé
Copyright Winterthur Gas & Diesgl Ltd. All ri.ghts reserveq. Main Design
B kin ion of the drawing the recipient ri niz. -
e et e ot o1 | Design Group D126 | a-Code XXXXX |standard WS
of this drawing may be used in any way for construction,
fabrication, marketing or any other purpose nor copied in Qty ltem Drawing
w r mad ibl hird parties with h
o s st o o e | e Al ]ip PIAAOILTTY |pagers 11

1

3

L




SNEC? QTY |ltemID e BlEeon Standard-1D Basic Material Weigﬁ:
1| 1 |paapasosry | EXhaustSystem | 0001
with one turbocharger
2 1 | PAAD327310 SPECIFICATION 0.001
3| 1 |pmpisopg | CUIDELINES
k=] 56,7 X72DF-2.1
[ 56 X72DF-2.2
g | B |mhu019 |dst009 |14.07.2021 |CNAAQ00233 |drawing updated
é, A |mhu019 |dst009 |05.02.2021 |EAAD096015 |Legacy information. See corresponding ChangeNotice 413
S| - |dki021 |mhu019 |07.12.2020
Rev. | Creator Approver | Approval Date Change ID Change Synopsis Activity Code | E C
WIN (3 |Exhaust System
Winterthur Gas & Diesel
Bill Of Material Dimension
Copyright Winterthur Gas & Diesel Ltd. All rights reserved. | | : : -
By taking possession of the document the recipient units [m] [kg] Basic Materia Net Weight 0.001
recognizes and honours these rights. Neither the whole nor | main Design Yes | Design Group 9726 [ Q-Code XXXXX | 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 accessible to third parties without Qo Engine| A4 :t[()em P AAD359869 Egg’\g/s 01/01

the previous written consent of Winterthur Gas & Diesel Ltd.

per



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/

1

\ 2 | 7 3 | [ 5 6

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 fthe 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 temperature

- Confrolled 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 to avoid condensation draining to the turbocharger suction.

- The piping between the exhaust gaos cooler outlet and turbocharger inlet must be insuloted 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

/@
o

49

&

© G

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 II mode in section A and C
Design limif: From max. 30 mbar to max. 60 mbar
Operational limit: max. 80 mbar

iCER gas Tier Il mode in section A and B
Design lmit: 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 relevanf in layouf

Operational limit: 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 addifional layout back pressure of 10 mbar is caused by the wafer mist cafcher which Is infegrated info the
engine. In the GTD, the available back pressure range refers specifically fo the back pressure between fthe turbocharger inlet

and outlet. As @ result, the GTD provides a back pressure range which is 10 mbar higher

Funnel

Section C
relevant for
Tier |l diesel

mode

®\

Section - >
A Section B EGC
EMM recrculation (relevant
for ICER operating modes)
P
Main
Engine 75

The exhausf gas pipe must be insulated according fo applicable rules, e.g. SOLAS.
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 optimised and arranged in
a way to avoid gases from accumulating

The piping layout must consider the thermal expansion and vibration from fthe turbocharger (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 insfalled within the exhaust sysfem in accordance with class requirements. The exact posifion 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, the distance of the explosion relief device fo gangways, working areas and system components
must be af least 3 m fo nof endanger personeel and/or fo avoid maferial 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 acting on the furbocharger are not acceptable

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 fthe bridge wing exceeds fhe class requiremenf (normally 60 - 70 dB{A)) a silencer must be applied

During iCER operafion, fthe 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 maximum solids content of 150 mg/l and a proper
pH value (e.g. above pH 6).
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SYSTEM PROPOSAL

>

Further installation details and variants can
be found listed in the Marine insfallation
Manual (MM), which provides also the
acronyms used in this drawing set. The
piping symbols are explained by the piping
symbol key as included in the drawing sef
“Various nstallation Items".

B

Short Roufe
- Exhaust gas branch-off after furbocharger

015
012

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

Exhaust Gas mass flow
(turbine flow from GTD)

kgls

EGC
Size

AT

105 -12.9

EGUIL

700

500

800

29 - Wb

EGCIL

700

500

900

b

164

EGCTR

800

600

1000

164

83

EGCR

800

600

1000

183

202

EGC23

900

700

1000

202

28

EGC23

900

700

00

228

245

EGC30

1000

800

0o

25

292

EGC30

1000

800

1200

292

300

EGG30

1000

800

1300

300

342

EGC38

1200

900

1300

342

383

EGC38

1200

900

1400

383

9.6

EGCS1

1400

1000

1400

396

455

EGCS1

1400

1000

1500

455

512

EGCS1

1400

1000

1600

*9)

014

016

012

OOA‘//{Z

Purge air
supply *12)

(=3
~

min, 5°

DON80

017

0134
ECO6

& 016
~©

MAIN

ENGINE

Connected engine
infernally fo fhe
SAC dhan pie

slope

*16)

*16)

012

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

®EReE ¢

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

Pos. ‘[OMPUNENTS from certified suppliers *14]

s ‘Exhuus! Gas Cooler (EGC)

Remarks
- Drain plugs and drain cocks to be installed where necessary.

#1) Refer o the "Pipe Connection Plan” for the execution and location
of the engine pipe connections

%2 To be installed by the shipyard

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

%41 The piping of the exhoust gas system must be structurally supported fa withstand
the mass and fo mininise vibrations across the system (eg. by connecting the

support o the ship hull ar ofherwisel
The type of these supports (fixed or sliding typel, their final amount and position

have fo be defined by fhe shipyard under consideration of system layauf and requirements

based on installation specific calculation.

%51 When rupture discs are installed, preventative measures must be taken to ensure that
exhaust gas does not confinuausly flow fo the out after rupture. This can be achieved
with on exhaust gas duct leading to the open deck, or in the cose of a twin-engine
installation, by sending o contral signal fhat inifiates o shufdown of the engine. If either
of these opfians are not possible, @ self-closing, spring-loaded valve with flame arrestor
must be used. This wauld remove the peak pressure of an explasion, while ensuring that
the exhaust gas does not continuously  flow out.

%61 Area rafio between outletfinlet = 11..16, faper angle < 40°

%81 The dinension of the expansion piece [compensatar) must be defined by the shipyard
in accordance with fhe thernal grawth of fhe exhaust manifold and fhe exhaust pipe
Vibrations of the pipe after the compensator must be lower than 45 mmis RMS
(root mean square)

%9 Guidance regarding the selection of the waste qate pipe size is 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 Optional, in combination with the main economiser if ship's steam demand
be covered by the ecanomiser in the upper exhaust gas pipe affer the
back pressure valve

%12) The purge air supply line must be comnected upsfream from the water mist cafcher
C exhaust gas refurn pipe. A compensafar must be opplied with the
shown layout. Other msfallation variants, as shawn in “The CER Installation Guideline”,
with cannection via_ intermediafe piece befween water mist catcher and exhaust pipe
and without compensator, are possile,

*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.

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

%17) The final amount and posifion have fo be defined by the shipyard considering
the system lgjout and requirements based on installafion specific calculation
#18) By opening of fest cock 1 the following condifions can be checked:
Normal condition:
No water flow but air suction
Abnornal condition:
Water flow, which is the indication that the drain valve is blocked
in closed position
#19) By opening of fest cock 2 the following condifions can be checked:
Narmal condition:
Water flow. Water samples can be taken.
Abnarnalcondition:
No water flow but air suction, which is the indication that the
drain valve is blocked in open position
%20} Valve opening af 25 mbor.
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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)
003 |Exhaust gas pipe
Further installation detalls and variants can o oo R T— e——
be found listed in the Marine hstallation splosion relief device (rupture discs or spring-loaded valves) *!
Al Manual (MM, which provides also fhe Exhaust Gas mass flow EGC - i
acronyms used in this drawing set. The (turbine flow from GTD) Size D E A B 005 |Main Economiser
piping symbols are explained by the piping
Dybe Ky s included - ihe rauing <er kgls 006 |Silencer fwith spark arrester] ¥10)
| "Various Installation Items”. 15 129 EGC1L 700 500 800 007 |Support *4) m
19 - Wk EGC1L 700 500 00 008 |Waste gate pipe
8 WL - 64 EGCR 800 500 1000 009 | Transition piece %6} 5
164 - 183 EGU 800 600 1000 012 |iCER support x4)
B3 - 202 £GC23 900 700 1000 013 [Flow Regulating Valve (FRV) %13}
n 202 - 228 EG23 900 700 1100 0% [Shut-off valve (SOV)  *13) =
28 - W5 EGC30 1000 800 1100 007 015 [Back Pressure Valve (BPVI *13)
*9)
c 2%5 - 292 £GC30 1000 800 1200 ! 016 | Compensator in the exhaust system ¥17) "
29 - 300 EGC30 1000 800 1300 017 | Compensator in the purge air supply pipe *12)
300 - 342 EGO38 1200 900 )
n 342 - 383 EGC38 1200 900 1400 006 Pos. |ENGINE CONNECTIONS 7 r
383 - 306 EGCS! 1400 1000 1400 (7)) |OUTLET - Exhaust gas furbocharger
0 015 014 98 - 455 sl 1400 1060 1500 QUTLET - Exhaust gas manifold waste gate o
455 - 512 EGCS! 1400 1000 1400 007 INLET - Recirculated exhaust gas furbocharger
012 016 OUTLET - EGC purge air supply
4 / 012 Pos. |ENGINE COMPONENTS %3)
— /@/*
E \015 ECO1 | Turbocharger £
“ EC02 |Exhaust gas manifold
*
EC03 | Waste gate compensator *8) ¥9)
004 ECO4|Woste gate valve
004 ECOS | Water mist cacher (WMO)
3 ECO6 | Turbocharger connection piece_cane) 3
ECO7 |Engine mounted purging and sealing air blower
005 EC08_ | Condensate drain collection pocket with drain pipe, check valves and relief valve

‘[OMPDNENTS fram certified suppliers %14)

e
I3

. .//005 007 csot ‘Exhnus? Gas Cooler (EGE) o

Remarks:

- Drain plugs and drain cocks to be installed where necessary.

¥
H <1 Refer to the “Pipe Connection Planf” for the execution and location H
of the engine pipe comectians
A %2 To be installed by the shipyard
B %31 To be delivered by the engine builder, ie. already equipped on engine side. [
%4) The piping of the exhaust gas system must be structurally supported fo withstond
mass and fo minimise vibrations across the system (eg. by connecting the
J support o the ship hull ar ofherwisel o
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 layout and requirements
based on installation specific colculation.
1 %51 When rupture discs are installed, preventative measures must be taken to ensure that
01?2 exhaust gas does not confinuausly flow fo the out after rupture. This can be achieved
with on exhaust gas duct leading to the open deck, or in the cose of a twin-engine
¢ insfallation, by sendng a confral signal ihat initiafes a shufdown of the engie If either |
of these opfians are not possible, @ self-closing, spring-loaded valve with flame arrestor
012 must be used. This wauld remove the peak pressure of an explasion, while ensuring that
the exhaust gas does not continuously flow out.
| %61 Area rafio between outletfinlet = 11..16, faper angle < 40* -
Purge air >
supply ¥12) min. 5% slope %6 The dimension of the expansion piece (compensator) must be defined by the shipyard
in accordance with the thermal grawth of fhe exhaust manifold and fhe exhaust pipe
v Vibrations of the pipe after the compensator must be lower than 45 mmis RMS
DNBO (raot mean square]

*16) l> D /O 12

%9 Guidance regarding the selection of the waste qate pipe size is provided by
awing "Specification for waste gate 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)

il 017 016

013 E[%E\@

%10] Optional, installed as required to meet noise requirements.

M ECO6 %12) The purge air supply line must be comnected upsfream from the water mist cafcher i
016 ta the EGC exhaust gas refurn pipe. A compensatar must be applied with the
shown layout. Other msfallation variants, as shawn in “The CER Installation Guideline”,
eq. with connection via infermediate piece between water mist catcher and exhaust pipe
| W 7 N and without compensator, are possile,
ECO1 LL@ ‘ ‘ ‘ %131 Valve size to be selected in accordance with actual exhaust gas mass flow.
N %14} To be supplied by a cerfified supplier. Ordering to be coordinated between N
shipyard and engine builder.
ECO7 S01 012 *15] Based on o design velocity of max. 40 mis
n ECOB/ et o 2 %16 The exhaust gas pipes upstream and downsfream of the EGC must be insulated =
- %17) The final amount and position have to be defined by the shipyard considering
rig-faded the system loyout and requirements based on installation specific calculation
P el valve +18] By apening of fest cock 1 the following candifions can be ckecked P
Canecd snghne Narmalcondition:
el fo fre No water flow but air suction
ran pee Abnarmal condition:
Water flow, which is the indication that the drain valve is blocked
. MAIN ENGINE I st poshon -
#19) By opening of fest cock 2 the following conditions can be checked:
armal condition:
Water flow. Water samples can be faken.
q Abnarmal condifion: o
No water flow buf air suction, which is the indication that the
\ drain valve is blacked in open position.
%20} Valve opening af 25 mbar.
R R

F Jopabf Josooo [eoza

[owwoozees Torawing Updated
Fomo

= I

ol T | TT

£ =z avaldb PAAD359572 |k 33
1 7 3 L g 3 7 B T, ) 10 1 17 T 13 KR 19 1% T 17 18 T 19 T 20 T 1 T 72 T 723 T




Net

the previous written consent of Winterthur Gas & Diesel Ltd.

S’fg QTY |ltem ID e Dimension Standard-/D Basic Material Weight
Exhaust System
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3 | 1 |paaDiseess iCER Installation Guideline
= 8 X72DF-2.1
g
“| - |mhu019 | dst009 [08.03.2022 | CNAA001600 |Main Design/Drawing Introduced
Rev. | Creator Approver | Approval Date Change 1D Change Synopsis Activity Code C
Winterthur Gas & Diesel
Bill Of Material Dimension
Copyright Winterthur Gas & Diesel Ltd. Al right d [ ym i ; i
B;pyggkmg I;oesselsjsrion asof thlzsedocument rlgtheS r?:ceigi:nt s [m] [kg] Basic Neteridl Net Weight 0
recognizes and. honours  these  rights. Neither the whole nor | vain Design Yes | Design Group 9726 | 0-Code XXXXX | 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 par[t]iesp without Sg Engine| A4 :tDem PTAA027995 Egg’;we/s 01/01



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/

Specifications which must be mef:

OUTLET - Exhaust gas turbocharger
@ QUTLET - Exhaust gas manifold waste gate - Exhaust gas femperature and volume flow: according fo GTD

- The tofal back pressure of the exhaust gas system must be kept within the following ranges:

®

- Size and layout of connection flange is provided in the “Pipe Connection Plan Diesel Tier I mode in section A and C

- The pipe diameter must be selected according to the guidance as provided on the drawing “Specification for waste gate selection” Design limit: From max. 30 mbar to max. 60 mbar

- Waste gate connection pipe to main exhaust gas pipe must be kept as short as possible fo avoid swirl and extensive back pressure. Operafional limif: max. 80 mbar

ICER gas Tier Il mode in section A and B
Design limit: From max. 30 mbar fo max. 45 mbar

Operational limit: max. 55 mbar
ICER diesel Tier Il mode in section A and B

- Design limit: Nof relevant in layout
@ INLET - Recirculated exhaust gas turbocharger Operational linit- max 55 mbar

Exhaust temperature: Remark: The available back pressure range provided in this drawing refers to the differential pressure between
_ Confrolled by the EGC the pipe connecfions #71 and #75. Funnel
- Must be always below the scavenge air temperature Section C

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

relevant for
Tier Il diesel mode

- The piping between the exhaust gas cooler outlet and turbocharger 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 hot side before the cooler, must be applied on the exhaust

gas refurn pipe accordingly.
Section A
- To prevent water droplets in the exhaust gas flow, or water condensate on the pipe wall, from being - Eﬁig@n [Eiemw e
carried over fo the turbocharger, the exhaust gas refurn pipe must be routed below the level of the furbochargers for iCER operating modes)
Condensate water drains must be arranged ab the lowest point of the horizontal refurn manifold pipe. ~—
Different vessel frim condifions must be considered Main
Engine 75
OUTLET - EGC purge air supply
- The purge air supply must be connected upstream from the flow regulating valve in the aftmast - The exhaust gas pipe must be insulated according to applicable rules, e.g. SOLAS

exhaust gas return branch. - Recommended pipe dimensions in relation to the exhaust gas mass flow rates are provided by ftable 1 on page 2.

The exhaust piping with canes, bends and pipe connections must be flow optimised and arranged in
a way to 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 the ME is fo 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 {rupture discs or self-closing, spring-loaded
valves) must be selected and insfalled within the exhaust sysfem in accordance with class requiremenfs. The exact posifion 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, the distance of the explosion relief device fo gangways, working areas and system components
must be af least 3 m fo nof endanger personeel andlor to avoid material damage

- A continuous (extensive} exhaust gas leakage must be avoided

- Supporfs (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 not acceptable

- Exhaust gas pipes of several engines must nof 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 the class requirement (normally 60 - 70 dB(A)) a silencer must be applied

- Buring iCER operation, fhe recirculated exhaust gas must be cooled by EGC circulation wafer. This water must be cleaned and
freated by the water treafmenf unif to fulfill the following requirements: A maximum solids confent of 150 mg/l and a proper
pH value fe.g. above pH é)
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NOTE
Further insfallation details and variants can
be found listed in the Marine Installation

Manual (MM}, which provides alsa

acronyms used in this drawing set. The

piping symbols are explained by the

symbol key os included n the drawing set

3
“Various installation Irems’

Piping

Short Route

- Exhaust gas branch-off after furbocharger

-

o 012

@—oon

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

Exhaust Gas mass flow
(furbine flow from GTD)
kgls

EGC

Size

Turbocharger type

N5 -k

EGCIL

700

b - 183

EGC18

800

183 - 228

EGC23

900

228 - 300

EGC30

1000

300 - 383

EGC38

1200

383 - 512

EGCS1

100

*15)

512 - 660

EGCé6

1600

660 - B6.0

EGC86

1800

86.0 - T5.0

EGCTIS

2200

5.0 - 1450

EGC14S5

2400

*15)

*15)

A165-L

450

AT70-L

500

A175-L

600

A260-L

400

A265-L

500

A270-L

600

A275-L

700

MET33MB

350

MET37MB

400

MET4L2MB

450

014

#1L)

e

MAIN ENGINE

ENES

ons

nin 05 m
Il

ST e o 2

Spring londed
non-ratum valve
E

Condensate water drain
1)

nin 05 m

*20)

Test cack 1
6l
ows
Test cack 2
)

Spring loaded
non-refurn val
et

Condensate water drain
)

*1k)

013

so1

MET48MB

500

MET53MB

550

MET60MB

600

MET66MB

700

MET71MB

700

METB3MB

800

014

007

006

07—,

Pos ‘ COMPONENTS from certified suppliers ‘

Pos. |System Components *1)

cso1 ‘ Exhaust Gas Cooler (EGC) ‘

004
\{

005

007

003~—_|
004

001_|Compensatar 4]

002 |Exhaust gas collector

003_|Exhaust gas pipe

Explosion relief device {rupfure discs or spring-loaded
04
valves) *5)

005 _|Main Economiser

006 _|Silencer (with spark arrester %9}

007_|Support 4]

008_|Wasfe gate pipe

009_[Transition piece €]

010 _[Flow Regulating Valve (FRV]

A

011 _|Shut-off valve (SOV)

012_|Back Pressure Valve (BPV]

013_|Compensator in_the exhaust sysfem *13)

0_[ICER support ¥4

015_| Additional_Economiser *10)

Pos. |Engine Connections *2)

OQUTLET - EGC purge air supply

(7) |OUTLET - Exhaust gas furbocharger

(13 |OUTLET - Exhaust gas monifold waste gate

(75) |INLET - Reciculated exhaust gas furbocharger

Pos. |Engine Components %3]

ECOT | Turbocharger

EC02 |Exhaust gas manifold

EC03 |Waste gate compensator *7) *8)

ECOL |Waste gafe valve

EC05 |Engine_mounted purging and sealing air_blower

Renarks
- Drain plugs and drain cotks fo be instolled where necessary.

x1) Refer to the "Pipe Comection Plar” for the execution and
location of the engine pipe connections.

x1) To be installed by the shipyard.

%3) To be delivered by the engine buider, ie. alrendy equipped
on engine side

%) The piping of the exhaust gus sysfem must be siructurally
supported o withstand the mass and to mininise vibrations
across the systen (eg. by comecling the support o the
ship hull or ofheruise)

The fype of these supparts (fixed or sliding fypel, their final
anaunt and position have fo be defined by fhe shipyard under
consideration of system loyout and requirements based on
installation specific calculation.

%5) When rupfure discs are insfalled, preventative measures must be
taken fo ensure fhat exhaust gas does not continuausly flov o
the out affer rupfure. This can be achieved with an exhaust gas
duct leading o the open deck, or in the case of o fuin-enge
installation, by sending o confrol signal that inifiafes a shutdown
of the engine. If either of these opfions are not possible, a
self-closing, spring-loaded valve wifh flane arrestor must be used
This would remove e peak pressure of an explosion, while
ensuring that the exhaust gas does not continuausly flow out

%6) Area ratin between oulletiinlet = 11.16, faper angle < 40*

1) The dinension of the expansion piece (canpensator) must be

defined by the shipyard in accordance with the thernal grovth of |~

the exhaust nanifold and the exhaust pipe
Vibrations of fhe pipe after the compensator must be lawer than
45 mnls RMS (root mean squared

%8) Guidance regarding the selection of the waste gate pipe size is
provided by the draing “Specification for waste gate selection”
The waste gate pipe on the shipside is one nomnal pipe size
larger than the waste gare pipe on the engine side (hefore the

compensatort.

%3) Optional, installed s required fo meet noise requirenents

%Wl Optional, in conbination i the main economiser i ships sfean
demand cannot be covered by the economiser in Hhe wper
exhaust gas pipe after the back-pressure valve.

%11 Optional, fo be installed if the backpressure fron the EGC
exceets the Lini

%121 To be drected fo the bilge wafer tank. Can be comected to the
SAC drain pipe from engine. camnection 15

%3/ The final amount and posifion have to be defined by the shipyard
considering fhe systen loyout and requirements bosed o
installation specific caltulation

%W) The exhaust gus pipes upstrenn and downstream of the EGC must
be insulated

x5/ The exhaust pipe dimension must be selected in accordance with
the specific exhoust gas mass flow, s given by the GTD.
The pipe size seletion must be courdinated respectively agreed
in between the shipyard and the engine builder os the valve size
selection on engine site must conply accordingly

161 By opening of fest cork 1 the following conditons tan be chethed
Normal condition
No water flow but air suction.
Abnornal. condition

M

Water flow, which is the indication that the drain valve is blocked [

in dosed position
%111 By opening of test cok 2 the fallowing conditions can be checked:
Nornal conition
Vater flov. Wafer samples can be faken
Abnornal. conditon
No waer flow but air suction, which is the indication Hat the
drain valve is blocked in open pusition
18] Valve opening at 25 mbar
%191 The purge air supply must be comnected upstrean from

the flow regulating {010) in the aftmost exhaust gas return branch.

x2) The tandensate water collection pocket must be tonnected af e
lowest paint of the horizantal refurn manifold pipe.
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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
symbol key os included n the drawing set
“Various Installation Items”

Long Route

- Exhaust gas branch-off after economizer

ol

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

Exhaust Gas mass flow
(turbine flow from GTD)
kgls

EGC
Size

D Turbocharger type

nS -1k

EGCIL

700

h - 83

EGCT

800

183 - 228

EGC23

900

228 - 300

EGC30

1000

300 - 383

EGC38

1200

*15)

383 - 512

EGCS1

1400

512 - 660

EGCs6

%00

66.0 - 86.0

EGCBS

1800

860 - 1150

EGCIS

2200

1150 - 150

EGCIL5

2400

*15)

*15)

A165-L

450

AT70-L

500

AT75-L

600

A260-L

400

A265-L

500

A270-L

600

A275-L

700

MET33MB

350

MET37MB

400

MET42MB

450

01 014

014

*14)

[an]

002

MAIN ENGINE

nin 05 m
Il
nin 05

ST e o 2

Spring londed
non-ratum valve
E

Condensate water drain
)

*20)
Test cack 1
6l

ows

Test cack 2
)

Spring loaded

non-retun valve
et

Condensate water drain
)

*1k)

013

so1

METL8MB

500

MET53MB

550

MET60MB

600

MET66MB

700

MET71MB

700

MET83MB

800

Pos ‘ COMPONENTS from certified suppliers ‘

Pos. |System Components *1)

cso1 ‘ Exhaust Gas Cooler (EGC)

007

006

007—— 4

| —012

e

004
\{

005

007

003~—_|
004

Rege o
ot

001_|Compensatar 4]

002 |Exhaust gas collector

003_|Exhaust gas pipe

Explosion relief device {rupfure discs or spring-loaded
04
valves) *5)

005 _|Main Economiser

006 _|Silencer (with spark arrester %9}

008_|Wasfe gate pipe

009_[Transition piece €]

010 _[Flow Regulating Valve (FRV]

A

007_|Support 4] -

011 _|Shut-off valve (SOV)

012_|Back Pressure Valve (BPV]

013_|Compensator in_the exhaust sysfem *13)

015_| Additional_Economiser *10)

Pos. |Engine Connections *2)

0_[ICER support ¥4 L

OQUTLET - EGC purge air supply

(71) |OUTLET - Exhaust gas furbocharger

(3) |OUTLET - Exhaust gus manifold waste gate

(79 |INLET - Recirculated exhaust gas turbocharger

Pos. |Engine Components %3]

ECOT | Turbocharger

EC02 |Exhaust gas manifold

EC03 |Waste gate compensator *7) *8)

ECOL |Waste gafe valve

EC05 |Engine_mounted purging and sealing air_blower

Renarks
- Drain plugs and drain cotks fo be instolled where necessary.

x1) Refer to the "Pipe Comection Plar” for the execution and
location of the engine pipe connections.

x1) To be installed by the shipyard.

%3) To be delivered by the engine buider, ie. alrendy equipped
on engine side

%) The piping of the exhaust gus sysfem must be siructurally
supported o withstand the mass and to mininise vibrations
across the systen (eg. by comecling the support o the
ship hull or ofheruise)

The fype of these supparts (fixed or sliding fypel, their final
anaunt and position have fo be defined by fhe shipyard under
consideration of system loyout and requirements based on
installation specific calculation.

%5) When rupfure discs are insfalled, preventative measures must be
taken fo ensure fhat exhaust gas does not continuausly flov o
the out affer rupfure. This can be achieved with an exhaust gas
duct leading o the open deck, or in the case of o fuin-enge
installation, by sending o confrol signal that inifiafes a shutdown
of the engine. If either of these opfions are not possible, a
self-closing, spring-loaded valve wifh flane arrestor must be used
This would remove e peak pressure of an explosion, while
ensuring that the exhaust gas does not continuausly flow out

%6) Area ratin between oulletiinlet = 11.16, faper angle < 40*

1) The dinension of the expansion piece (canpensator) must be

the exhaust nanifold and the exhaust pipe
Vibrations of fhe pipe after the compensator must be lawer than
45 mnls RMS (root mean squared

%8) Guidance regarding the selection of the waste gate pipe size is
provided by the draing “Specification for waste gate selection”
The waste gate pipe on the shipside is one nomnal pipe size
larger than the waste gare pipe on the engine side (hefore the

compensatort.

%3) Optional, installed s required fo meet noise requirenents

%Wl Optional, in conbination i the main economiser i ships sfean
demand cannot be covered by the economiser in Hhe wper
exhaust gas pipe after the back-pressure valve.

%11 Optional, fo be installed if the backpressure fron the EGC
exceets the Lini

%121 To be drected fo the bilge wafer tank. Can be comected to the
SAC drain pipe from engine. camnection 15

%3/ The final amount and posifion have to be defined by the shipyard
considering fhe systen loyout and requirements bosed o
installation specific caltulation

%W) The exhaust gus pipes upstrenn and downstream of the EGC must
be insulated

x5/ The exhaust pipe dimension must be selected in accordance with
the specific exhoust gas mass flow, s given by the GTD.
The pipe size seletion must be courdinated respectively agreed
in between the shipyard and the engine builder os the valve size
selection on engine site must conply accordingly

161 By opening of fest cork 1 the following conditons tan be chethed
Normal condition
No water flow but air suction.
Abnornal. condition

in dosed position
%111 By opening of test cok 2 the fallowing conditions can be checked:
Nornal conition
Vater flov. Wafer samples can be faken
Abnornal. conditon
No waer flow but air suction, which is the indication Hat the
drain valve is blocked in open pusition
18] Valve opening at 25 mbar
%191 The purge air supply must be comnected upstrean from

x2) The tandensate water collection pocket must be tonnected af e
lowest paint of the horizantal refurn manifold pipe.

the flow regulating {010) in the aftmost exhaust gas return branch.

defined by the shipyard in accordance with the thernal grovth of |~

M

Water flow, which is the indication that the drain valve is blocked [
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Specifications which must be mef:

- Exhaust gas femperature and volume flow: according to GTD

@ OUTLET - Exhaust gas turbocharger

- The total back pressure of fthe exhaust gas system must be kept within the following ranges:

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

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

ICER diesel Tier Il mode
Design limit: Nof relevant for layout
Operation limit: max. <55 mbar

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

Recommended pipe dimensions in relation to 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 to avoid gases from accumulating.

- The piping layouf must consider the thermal expansion and vibration from the furbocharger (TC) and main engine
(ME). Thermal expansion of the ME-is to-be calculated according fo the formula in MIM. TC specific thermal
expansion is provided by the TC.supplier

- Explosion relief devices, examined and cerfified 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 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 fo gangways, working areas and sysfem components

must be at least 3'm to not endanger personeel andlor to avoid material damage.
- A continuous {extensive) exhaust gas leakage must be avoided.

- Supports (fixation paints) 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 fthe furbocharger are not acceptable.

- Exhaust gas pipes-of several engines must nof be connected.

- Drains of adequate size and amount must be installed in the exhaust gas piping.

- When fhe 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
freated by the water freatment unit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value fe.g. above pH 6).
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Further installation details and variants can
be found listed in the Marine insfallation
Manual (MM), which provides also the
acronyms used in this drawing set. The
piping symbols are explained by the piping
symbol key as included in the drawing sef
“Various nstallation Items".

006

ECO5—H

ECIL—"]

ECiz__|

A

ECO9

Fco

ecor) B

1

MAIN ENGINE

ECO3

| _£r08

004

003

004

005

004

[

002

| —001

Pos. |SYSTEM COMPONENTS %2

001 [Exhaust gas pipe on the ship side

002 |Main Economiser

003 |Silencer twith spark arrester) *5)

004 |Support *4)

005 |Explosion relief devise %6)

006 | Compensator in the exhaust pipe on the ship side %7)

‘ Pos. ‘ENE\NE CONNECTIONS %1}

‘ @ ‘DUTLET - Exhaust gas turbacharger

Pos. |ENGINE COMPONENTS *3)

ECO1 | Turbocharger

EC02  |Exhaust gas manifold

EC03 [Scavenge air receiver

ECO4 |Waste gate with waste gate valve, compensator and comnection pipe

ECDS |Connection piece befween the exhaust pipe on engine side and on ship side

ECO6  |Flow Regulating (shut-off) Valve

ECDT_[Purging contral

ECO8  |Exhuust Gas Cooler (EGO) with two stages

EC09 |Economiser [in the iCER system, optional

EC10_|Compensator befween engine and exhaust gas system

EC1 | Shut-off valve

EC12 |Explosion relief device

EC13 | Compensator in the i(ER exhoust gas system

EC14 |Back Pressure Valve (BPV)

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

1) Refer to the “Pipe Connection Plari” for the execution and lacation of the engine
pipe. connections,

%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
the mass and fo minimise vibrations acrass the system feg. 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 loyout and requirements
based on nstallation specific calculation.

%5}

Optional, installed as required fo meet noise requirements.

%6}

When rupture discs are installed, preventative measures must be taken to ensure that
exhaust gas does not confinuausly flow fo the out after rupture. This can be achieved
with an exhaust gas duct leadng to the open deck, or in the cose of o twin-engine
installation, by sending o contral signal fhat inifiates o shufdown of the engine. If either
of these optians are mot possible, @ self-closing, spring-loaded valve with flame arrestar
must be used. This wauld remove the peak pressure of an explasion, while ensuring that
the exhaust gas does not continuously  flaw out.

%7}

The dinension of the expansion piece (compensator) must be defined by the shipyord
in accordance with the thermal growth of the exhaust manifold and the exhaust pipe.
Vibrations of the pipe after the compensator must be lower than 45 mmis RMS
traot mean squarel
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TRACK CHANGES

DATE

SUBJECT

DESCRIPTION

2020-12-10

DRAWING SET

First web upload

2021-02-08

DAAD132467
DAAD132303

Main and system drg — new revision

2021-03-19

DAAD132303

System drg — new revision

2021-07-16

PAAD359869

Main drg — new revision

2021-12-21

PAAD359572

System drgs — new revision

2022-03-09

PAAD359572
PTAA025526
PTAA027995
PTAA025525
PTAA025525

System and main drgs — new revision/new drgs

2022-12-01

PAAD359572
PTAA027994
PTAA044719
PTAA044720
PTAA046756

System drgs — new revision

New drg. sets as replacement of previous ones - added

2022-12-20

PAAD359572
PTAA027994
PTAA046749
PTAA044712
PTAA044711
PTAA025525

System drgs — new revision

2023-03-31

PTAA046749
PTAA044712
PTAA044711
PTAA025525

System drgs — new revision

DISCLAIMER

© Copyright by Winterthur Gas & Diesel Ltd.

All rights reserved. No part of this document may be reproduced or copied in any form or by any means (electronic, mechanical, graphic, photocopying, recording, taping

or other information retrieval systems) without the prior written permission of the copyright owner.

THIS PUBLICATION IS DESIGNED TO PROVIDE AN ACCURATE AND AUTHORITATIVE INFORMATION WITH REGARD TO THE SUBJECT-MATTER COVERED AS WAS AVAILABLE
AT THE TIME OF PRINTING. HOWEVER, THE PUBLICATION DEALS WITH COMPLICATED TECHNICAL MATTERS SUITED ONLY FOR SPECIALISTS IN THE AREA, AND THE

DESIGN OF THE SUBJECT-PRODUCTS IS SUBJECT TO REGULAR IMPROVEMENTS, MODIFICATIONS AND CHANGES. CONSEQUENTLY, THE PUBLISHER AND COPYRIGHT

OWNER OF THIS PUBLICATION CAN NOT ACCEPT ANY RESPONSIBILITY OR LIABILITY FOR ANY EVENTUAL ERRORS OR OMISSIONS IN THIS BOOKLET OR FOR
DISCREPANCIES ARISING FROM THE FEATURES OF ANY ACTUAL ITEM IN THE RESPECTIVE PRODUCT BEING DIFFERENT FROM THOSE SHOWN IN THIS PUBLICATION.
THE PUBLISHER AND COPYRIGHT OWNER SHALL UNDER NO CIRCUMSTANCES BE HELD LIABLE FOR ANY FINANCIAL CONSEQUENTIAL DAMAGES OR OTHER LOSS, OR

ANY OTHER DAMAGE OR INJURY, SUFFERED BY ANY PARTY MAKING USE OF THIS PUBLICATION OR THE INFORMATION CONTAINED HEREIN.

Winterthur Gas & Diesel Ltd.
Winterthur Gas & Diesel AG.
Winterthur Gas & Diesel S.A.

Schitzenstrasse 3
PO Box 414, CH-8401
Winterthur, Switzerland

Tel. +41 (0)52 264 8844
Fax +41 (0)52 264 8866

www.wingd.com



WIN GuU

Winterthur Gas & Diesel

PTAA044711D
2023-12-19 PTAA044712C New reision
PTAA046749E

DISCLAIMER

© Copyright by Winterthur Gas & Diesel Ltd.
All rights reserved. No part of this document may be reproduced or copied in any form or by any means (electronic, mechanical, graphic, photocopying, recording, taping
or other information retrieval systems) without the prior written permission of the copyright owner.

THIS PUBLICATION IS DESIGNED TO PROVIDE AN ACCURATE AND AUTHORITATIVE INFORMATION WITH REGARD TO THE SUBJECT-MATTER COVERED AS WAS AVAILABLE
AT THE TIME OF PRINTING. HOWEVER, THE PUBLICATION DEALS WITH COMPLICATED TECHNICAL MATTERS SUITED ONLY FOR SPECIALISTS IN THE AREA, AND THE
DESIGN OF THE SUBJECT-PRODUCTS IS SUBJECT TO REGULAR IMPROVEMENTS, MODIFICATIONS AND CHANGES. CONSEQUENTLY, THE PUBLISHER AND COPYRIGHT
OWNER OF THIS PUBLICATION CAN NOT ACCEPT ANY RESPONSIBILITY OR LIABILITY FOR ANY EVENTUAL ERRORS OR OMISSIONS IN THIS BOOKLET OR FOR
DISCREPANCIES ARISING FROM THE FEATURES OF ANY ACTUAL ITEM IN THE RESPECTIVE PRODUCT BEING DIFFERENT FROM THOSE SHOWN IN THIS PUBLICATION.
THE PUBLISHER AND COPYRIGHT OWNER SHALL UNDER NO CIRCUMSTANCES BE HELD LIABLE FOR ANY FINANCIAL CONSEQUENTIAL DAMAGES OR OTHER LOSS, OR
ANY OTHER DAMAGE OR INJURY, SUFFERED BY ANY PARTY MAKING USE OF THIS PUBLICATION OR THE INFORMATION CONTAINED HEREIN.

Winterthur Gas & Diesel Ltd. Schiitzenstrasse 3 Tel. +41 (0)52 264 8844 www.wingd.com
Winterthur Gas & Diesel AG. PO Box 414, CH-8401 Fax +41 (0)52 264 8866
Winterthur Gas & Diesel S.A. Winterthur, Switzerland



	EXECUTIONS
	off-engine iCER
	1TC
	2TC

	on-engine iCER
	1TC


	SPECIFICATION WASTE GATE SELECTION
	iCER INSTALLATION GUIDELINE
	TRACK_CHANGES / DISCLAIMER



