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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.
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SPECIFICATIONS which must be meft:

O®

QUTLET - Gas monitoring, piston underside

- Must not be connected fo offier venfing pipes

- Gas release fo safe area oufside of the engine room

- At the end of the venf pipe, safefy devices such as flame arresfors must be installed according fo
the respective class specification and requirement

O®

INLET - Inert gas filling flowmeter

Pipe_connection: Only to be used | connected for maintenance of the flowmeter.
To be kept closed / blinded off during normal operafion
lnert gas quality: According to the specification in the MIM.

N

©@

INLET - Gas supply
INNER GAS PIPE

©OE

©®

O

Gas quality: According fo the specification in the MIM A
Gas pressure: Design pressure based on GTD requirement for the selected rating and selected minimum LHV plus system
pressure drop. Operational variation via the engine control system possible
Permissible gas pressure fluctuation: + 0.6 bar (across all frequencies).
Mass flow: According fo GTD |
For the gas femperafure: 0 - 60°C
NOTE: Regarding gas femperature vs. venfilation air femperafure and mefhods fo avaid / handle condensafion in fhe annular
space, refer fo the specification for connecfion 81 and remarks on page 2.
Pipe connection: Inner pipe connecfed to fthe gas supply line from gas sforage / handliing system via flange
cannection (please refer to the "Pipe Connecfion Plan”). B
Inert gas supply: An inert gas supply must be connected piping fo the IGPR right after the master gos fuel supply
valve to enable purging of the whale sysfem and engine piping
Inert gas quality: According to the specification in the MIM L
Inert gas pressure: Can be selected befween 3 and 15 bar{g). Once sef-pressure is selecfed, deviation of +10% 1Is
allowed, fthough nof below 3 bar.
Inert gas volume engine side: Provided in Table 1 on page 2. -
OUTER PIPE (annular space} - venfilation air outlef C
Ventilation air quantity and quality: Refer to the connection 81, “INLET - Ventilation air annular space”
Pipe connection: Oufer pipe is connected fo the annular space of the supply pipe via flange connection (please refer fo the
"Pipe Connecfion Plan).
Gas defection: A gas defector must be installed in the venting line, at a max. distance of 2 m from the engine inlet, and has B
fo be placed right nexf fo fhe oufer pipe [(annular space) cannection on fhe side closest fo fhe engine Inlef.
Inferruption of the gas supply: The main gas supply line to each consumer or sef of consumers must be equipped with a manually operafed
sfop valve and an automafically operafed “master gaos valve” The stop valve and fhe “master gas valve” can be installed either in series
or can be executed os o combined manually and aufomatically operated valve. The valves must be locafed in the parf of the piping, D
which Is sifuated oufside of the machinery space thaf confains gas
OUTLET - Gas / inert gas release, engine driving end
- Can be connected to the gas / inerf gas release, engine free end {connecfion 80), but must not be connected to other venting pipes. |—
- No addifional valves are allowed in the venting pipeline
- (Oas release fo the safe area oufside of the engine room
- Af the end of fhe venf pipe, safefy devices such as flame arrestors must be installed according to fthe respective class specification
and requirement. £
OUTLET - Gas / inert gas release, engine free end
- Can be connected to the gas / inert gas release, engine driving end (connection 79), but must nof be connected fo other venting pipes.
- No additional valves are allowed in the venting pipeline.
- Gas release fto the safe area outside of fthe engine room. —
- At the end of the vent pipe, safety devices such as flame arresfors must be installed according fo the respective class specification and
requirement.
INLET - Ventilation air annular space
- Locafion and execufion according to the "2-S Dual-Fuel Safety Concept” as linked in the MM. F
- The venfilation air dew point must be lower than the gas temperafure. If the ambient air is not sufficiently
dry, fthen dry air must be supplied. Please refer to the remarks and proposals on page 2.
- Sufficient ventilation air (min. 30 air exchanges per hour) must be sucked by fhe extraction fan from
a safe area Info fhe annular space of fthe main engne’s infernal and external piping. —
- For the volume of the ventilation air on fthe engine side, refer to Table 1 on page 2.
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1 1 L= LS 2 & 8 L ] 1 1 L 1 1 1L 1 — 1 1 18 — 1 1 0 L 1 3 {3
Pos. |System Components %2]Q) Pos. |Engine Components ¥3) @ Pos.|Engine Connections *1)
SYSTEM PROPOSAL 001 |Gas handling raomicargo machinery room FCOT Gas fitter INLET - Gas Supply
o) 002 |Extraction fan ECO2 |Flowmeter OUTLET - Gas / et gas release, engine driving end
NOTE inner pipe - gas
Al Further instaliation details and variants can normal operafion unnutaprpspa(e B g\r 003 |Master gas fusl supply valve ECO3 [Shut-off valve QUTLET - Gas / hert gas release, engine free end A
be found listed in the Marine nstallation -
Manual (MM} which provides also the Double-wall pipes: mer gpe iragen ENGINE ROOM 004 [Adjustable orifice ECOL |Pressure regulating valve INLET - Ventilation air annular space
d in this d . Th -
.| ;;r\ﬁ;yzimssfs c‘\?e e‘xspmr\::éngnyseme p\;mg nerfing procedure annular space - air 005 |Pressure regulating valve air supply for pressure test ECOS |Bleeding / vent valve OUTLET - Gas monitoring, pistan underside [
mbol K luded in the d t ;
Synool key as included in the drawing se Vent pipes @] 006 |Master gas fuel engine valve %220 %14 EC06 |Shut-off valve gas rail pipe INLET - Inert gas fillng flowmeter *19)
8 Air pipes MAIN ENGINE AREA 007 |Engine room ventilation fan ECO7 |Gas defector piston underside renrks. (3 N
Pipe connections 008 |Purging valve ECO8 |Vent valve #1) For the exact positin and pipe comection execution, please refer tu the *Pie (omection Plar’
#0) T be instaled by e shipyord
onif 009 |Flow indicator ECO9 |[inert gas shut-off valve 1#3) To be delivered by the engine builder, i.e. already equipped on the engine side
rifice
g 010 |Condensate water trap #0) Compressed s supply s required for leakage festing of Hhe gas fuel systen pipelines and companents. Air s suplied from fhe storfing ot [~
systen, then air pressure is reduced by fhe regulating velve (Q05) fo fhe design gos pressure. The ifernetinte pece (1) must be renaved
011 |Gas detector engine room *7.2) during normal HE operation (anly fo be instlled for comissionng / mainfenancel and He comection biinded o
Tl 451 Pigig belween fhe gas handing | cargo raom and eagine is suplied by fhe shipyard and s camectd o fhe inef flange an the engine
¢ ~ 012 [Bleeding / vent valve gttt of the ol s ronced 1 He ‘e Comeion Pls C
. n nstaled below n_the engie taon o carge e an
air suction %12) 013 | Venting box e e With et ppe flaneter of DVSH ang fer e Gcnater of DUED i recemnenced
i d
il ; ur‘fmsufp"f;resse\v it Table % Volume of ME infernal gas piping 014 | Shut-off valve, compressed air supply Singe-vall pipe wih dineter of DVGO 1 recannened, i he puston flis he rue requrenens of the nan-hezard zane L
ventilation
’ Cylinder | . Volume of Valume of 015 |Non-return valve %6) et qas quality: According fo the speciication in the MM,
0% fannul 0+
inner pipe (1% |onnular space {1 016 |shut-off valve (double well execution) 410 s ctcin . camir e Wi festih o o e ol syt Mo
0 5 ol [ 75 L aled wifh a dstance of aax. 20 o engne e o
Infermediate piece 12 s bt 1 s v, o e T et . Reured acndngf fhe "V 25 . Eghe Sfely et
DN100 i 6 ol 75 1 85 [ 018 p %731 Gas defecton for pistan tnderside (PUS) vith feedback fo Hhe engine control system: Mandator
2 | e * #T4) Gas defection for amular spoce on Fh ship side: Dptonal - fo difinguish hetween systen and engine sid Leaks. If the optional gus defectar
m i 7ot 10 1 95 | 019 |Gas detector ship side *7.4) is 1ot insfalled, the ventilation lne with the extraction fan must be comected fo gas detector 821
— 8 oyl 150 | 105 | -
0713 oyl 020 |Gas defector engine side *7.1) 1%8) Condifonal requirement; If fhe gas femperature s not alwiys higher fhan the anbient uir Femperature, condensate mey accumulate in e
anndlor space. n fhis cost, condensafe fraps st be arrongef af e low ponts of fhe ship site gas pping. If fhe andensafe vofer rap
# Reference dafa for inert gas and ventilation air calculation. @ 021 |Manual shut-off valve engne gas supply *20) LAH is triggered, the frap must be manually drained. To do fhis, the inlet valve (marked N.. un the drasing) nust be closed. hen the venting
Ship side piping sholl be considered in addiion. valve and rain valve (narked NC. on fhe droving is apened. When fhe frap hus been drained, al valves are fo be refurred fo Heir normal
E N to ME 81" / @ 022 |Manual shut-off valve ancilary gas supply pasition. far the tank size, it is reconmended fo consider the volume under tropical conditions, the Larger fhe funk capucity, the lower the E
/ dranage requirenent. Reconmended draming is tvo fines per 4y
\ 023 |Pressure regulating valve ancilary gas suply
S ) Conin requre: 1o oo i cloed i e it xgies g0 pong T, f e s et s 1o g fu e
~ (2L |Pressure regulating valve annular space air supply nt air tenperature, a dedicated dry air supply must be arranged
— - e 1 ol ok oy vk oy e 5 5 S o e, de it 230 -
T " - From Fhe air dryer (nust conply with fhe IS0 BST3-T, doss x-4-x, Le. dew pain 0.
e @ | 025 et gas supply systen ¥17) Air suction—s - From the working air supply Jas lang as fhe gas femperature is dlways above 20 %
N
DETALL A ~. |¥10] Adjustable pressure requlating valve [range 0.5 - B bor(g).
jstable p quating ; rlg
F SCALE 1:6 = Pre-setting procedure: The pressure requiating valve musf be adjusted so that the flow indicator 009 shaws just o small fiow outside when the  |F
extruction fan is in operation
007 OOQ*E) L~ EEXA& 1310 %11 The on 1 ff signal of the gas mode from He remote confral system can be used fa apen / close the valve
— ‘f t| [%12] In cases fhat the tompressed ir supply is deactivafed, on air suction supply must come from v sufe area —
. <1 The exiracionfun st b the coiy o ecange the ventcton o o iinus of 3 fies gor o Pleast consir the ol
. — — —. valume fran the main engine’s piping (see Table 1 and the additional anmulor velume fram the ship side piping. The suction pressure must
t| tl Iil l—_\—l e he pressure drap aver the piping on the smpsmz las known by Hhe systen designer) and the pressure drop aver fhe piping and iGPR
G on the HE side as provided in Table 7 on page G
4\ | 4140 To restrict the amount of vented gos, it i recomnendet fhat valve 008 closes in o reasoaably short fie.
ar ‘ I ‘ M 19 e g e i ot o cos s sl rd dowsrcn o s s oo il o 8, T ity e con o
= suction cometted nside ar oufside of fhe engne roan. Due fo class rules andir flog stafe, it moy be necessary fo instal v dfferent orrongenent, [
[“”‘EZ;SSN air supply *12) WS cotans stead f The ‘urcin valve ORI alans, an sxiendd arranenert e Wi & dle bock an0 bled vl v son.
In thet case, fhe non-refum fnctianalty and He remote conral function st be infegrated occodingly
ilati
" & venfilation 16) lect gas consunptio: Clelnted ocaring o the fornula a5 provided in e M. It must consier fhe volune of fhe main enies infernal qos |,
&1L 2 8 st 15 v i I
2 2 m be selected between 3 ond 15 borlgl Once sei-pressure s selected devinton of & 10% s clloved, Hough nat below
2 = S 3 burly)
=
il a #1111t incudes ll components for inert gas storage and handling, leg. fhe ok, fhe pressure requlatin, efc) |
181 The amnilar space of the piping for fhe ofher gas cansuners nust be iscomected frem the anular space f fhe HE gos pipg, eg. separated
air suctions for the afber gos consuners are required.
) #19) Comection only fenporarily used o spened for mainfenance of the flovnete. To be discomected durig narnal aperafin. )
#2011 the “Manual shu-off valve engne gus spply 102 i fifte, then it must be instuled outside of Hhe machinery space which canains gas
comsnes, a1 e bl s possl by e g ling o, A, « corbned iy andaunlcaly
sprled st s il e valhe 07 o e sfaled e s e e el "l o vt e i
i suply 021", 1 the “Hanual shut-off valve engine gas suply (0] “naster qos fuel engne valve BB e nof fifted fhen o conbined |
2 SR sl vaid et s Ty e 3 st e i
*12 2 *72)
011%™ = 011*"2 %20 Air suction must be fron a safe area with on adjusfable orifce fitted fo fhe air inlef. The orifice is requlated fo ensure adequate venfiation
for the nain engin’s gus pipig
K q
@ @ 422 Conditional requirenent - The naster s fuel engine valve must anly be nstalled if fhere s o branch pip fo fhe ofher gos consuners.
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Table 7. Pressure drop over fhe annular space on engine side (IGPR + piping)
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SPECIFICATION which must be meft:

OUTLET - Gas monitoring, piston underside

- Must not be connected fo offier venfing pipes
- Gas release to safe area ouftside of engine room.

- At the end of the venf pipe, safefy devices e.g. flame arrestors have fo be installed according

to respective class specification and requirement.

INLET - Inert gas filling flowmeter

Pipe connection: Only to be used / connected for maintenance of the flowmeter
To be kept close / blinded off during normal operation
lnert gas quality: According to specification in Marine Installation Manual {MIM).

X520F

A
INLET - Gas supply
INNER GAS PIPE
Gas quality: According to project specific definition
Gas pressure: Project specific as defined by fhe system designer, considering the heat value of the fuel gas mixture (NG+VOC) —
The minimum required NG pressure needed for an reliable ME operafion i1s provided by GTD.
Permissible gas pressure fluctuation: + 0.6 bar {across all frequencies).
Mass flow:  according to project specific definition
Gas femperature: B
40 - 60 °C for pure NG and for fthe mixture of NG and VOC up to max. 25% of VOCL
Pipe_connection: Inner pipe connected fo fhe gas supply system via adapter piece.
lnert gas supply: An inert gas supply must be connected upsfream to the iGPR right after the master gas fuel supply valve to enable purging
of the whole sysfem+engine piping (in the Wdrtsild Fuel Supply System both componets are already included).
Inert gas quality: According to specification in Marine Installation Manual (MIM). —
Inert gas pressure: Can be selected befween 3 and 15 bar(g). Once sef-pressure is selected, deviation of +10% is allowed, though not below
3 bar.
Inert gas volume engine side: Provided in fable 1 on page 2.
OUTER PIPE (annular space) - annular space ventilation air outlef ¢
Ventilation air quantity and quality: same specification as for connection 81, “INLET - Ventilation air annular space”.
Pipe connection: Outer pipe connecfed to fthe annular space venfing via an adapter piece.
Gas defection: A gas defector must be installed in fthe venting line, af a max. distance of 2 m from the engine inlef, and has to be placed —
right next fo the outer pipe {annular space] connection on the side closest to [ furthest from fhe engine inlef.
Interruption of gas supply: The main gas supply line to each consumer or set of consumer must be equipped with a manually operated stop valve
and an aufomatically operated "master gas valve" coupled in series or execufed as a combined manually and aufomatically operated valve
The valves shall be situated in the part of the piping that Is outside the machinery space confaining gas. D
OUTLET - Gas / Inert gas release, engine driving end
- Can be connected fo gas / nerf gas release, engine free end (connection 80), but must naf be connected fo ofher venfing pipes.
- No additional valves allowed in the venfing pipeline.
- Gas release to safe area outside of engine room.
- Af fhe end of the vent pipe, saofety devices e.g. flame arresfors must be installed according to respective class specification
and requirement
E
OUTLET - Gas / Inert gas release, engine free end
- Can be connected fo gas / inert gas release, engine driving end (cannection 79), buf must not be connected fo ofher venting pipes.
- No addifional valves allowed in the venfing pipeline. L
- Gas release to safe area outside of engine room.
- At the end of the vent pipe, safety devices e.g. flame arresfors must be installed according to respecfive class specification and
requirement.
F
INLET - Ventilation air annular space
- Air sucfion from a gas safe area
- Execution of fhe air sucfion pipe according to the concept as provided in the "2-S Dual Fuel Safety Concept” (linked on the
main drawing of this design group) H
- Ventilation air flow on ME side: min. 30 air exchanges per hour §
Annular space volume for calculafion of exfraction fans capacify: see taoble 1 on page 2 ~
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1 1 1 LS 2 & 8 ] 1 1 u 1 1 1 1 1 0 1 1 3 {3
SYSTEM PROPOSAL Pos. |System Components Pos. |Engine Components Pos.|Engine Connections™”
0071 |Fuel Gas Supply System FGSS) ECO1 |Gas filter INLET - Gas Supply
normal operation.  INNer pipe - gas 002 |Extraction fan ECO2 |Flowmeter OUTLET - Gos | Inert gas release, engine driving end A
annular space - ar
Double-wal pipes ENGINE ROOM 003 |Engine room ventilation fan ECO3 |Shut-off valve OUTLET - Gas | Inert gus release, engine free end
) inner  pipe - nitrogen
inerting procedure m”umprpspuw T g 004 |[Gas detector engine raom *4.2) ECOL |Vent valve INLET - Venfilation air annular space
Vent pipes 005 |Adapter piece *6) ECOS |Pressure regulating valve OUTLET - Gas monitoring, piston underside
A pipes MAIN ENGINE AREA 006 [Shut-off valve (double-wall execution) ECQ6 [Bleeding / vent valve INLET - Inert gas fillng flowmefer %10}
B
5 N 007 |Non-return valve ECO7 |Shut-off valve gas rail pipe
ipe connections emarks:
008 |intermediate piece ECO8 |Gas defector piston underside *% The excact position ond pipe connectian execution please refer to the “Pipe Cannection Plun'
Orifice
009 |Bleeding valve ECO9 {inert gas shut-off valve %21 Compressed air supply is required for leakage festing of gas fuel system pipelines and components. -
Air s supplied from e starting ir system, fhen air pressure is recuced by the regulating valve (01l
010 |Gas detector annular space, gas supply pipe to the design gas pressure. The infermediate piece (908] must be removed during normal ME operation
{only to be installed far commissioning / maintenance] and the connection blinded aff.
011 |Pressure reduction valve [
¥3) Inert gos quality according ta the specification in the Marine Installation Manual (MM
%1 Gas defection for annular space, with feedback fo engine confrol system: mandatory.
Must be installed with o dtance of mox. 2 m to engine inlet
%.2) Gas defection in engine room above ME and iGPR: Required according fo WnGD "2-S Dual-Fuel Engine =
ofety Concept'
%4.3) Gas defecton for piston underside (PUS), ith feedback o engine confral system: mandatory,
5} The extraction fan must have the capacity o exchange the venfilation air of minimum of 30 fimes per hour.
Please consider the annular volume from ME piping (from Table 1) and the addifional amular valume fram the |0
ship side pipng. The suction pressure must caver the pressure drap over the piing on the shipside fas known
by the system designert and the pressure drop over fhe piping and IGPR an the ME side s provided in fable 2
an page
#6) The odapter piece {00S) in between the FGSS (001 ond ME cannection flange I~
hos to be prepared by the shipyard / gas pipe supplier accordingly.
It must provide the following functians:
- ME amular space ventilotion air outlet with gas detector
- Separation of the ME amnular space from fhe annuar space of the FGSS. 3
%71 In order to keep the temperature of the fuel gas mixture (NGWVOD in the specified range of 40 - 60°C
it is recommended to apply on the piping in the fuel gas supply line and on ME side insulation.
DETALL A L
005 Adapter Piece %81 The master gas fuel supply valve, inert gas inlet and venting outlet is included the gas supply system.
%9) Depending on the requirements | setup to be installed either on system side ond / ar induded
in'the gas supply system
Gos release™ Flange Connection %10 Connectian only temporary used | apend for mointenance of the flowmeter. Ta be discomnected during F
< Welding Connection normal operation.
2 ip Side
003 N . 5 " ) Inert gas consunption: Caleulated according fo the guidance in the Marine Installation Manual (MM) under
( tl Iil £ cansiderafion of fhe in table 1 provided ME imer pipe valume. L
! i an be selected between 3 and 15 barlg). Once sef-pressure is
. < o be prepared fo weldng selected, deviation of £ 0% s allowed, fhaugh not below 3 bar.
= [ ‘ A ‘ 002 o
‘ | ‘ ‘\H Table t: Volume of ME infernal gas piping
Cylinger. | Volume of Volume of [
9as pipe Y inner pipe (I |annular space %
g I 3 annular space blank piece 5ol Mot (EN]
2 E Z g 5ol 125 1 8 | "
5 venting holes 7o L P
8 ol 150 1 105 |
% Reference data for inert gas and ventilation air calculation
Ship side piping shall be considered in addiion.
)
g _ L
OOQ*“] 1 OOQ*LZ) [ ltl
|
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® | O ! L
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A Table 7: Pressure drop over fhe annular space on engine side (IGPR + piping)
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SPECIFICATIONS requirements for ENGINE connections

INLET - Gas supply

INNER GAS PIPE

Gas quality: According to the specification in the MIM.
Gas pressure: Confrolled by GVU, load depended.
Mass flow: According to GTD.

For the gas ftemperature: 0 - 60°C

(please refer fo the "Pipe Connection Plan”).

OUTER PIPE (annular space) - ventfilafion air outflef

(please refer to fthe "Pipe Connection Plan).

fo fhe engine inlef connectfion.

NOTE: Regarding gas femperature vs. venfilafion air temperature and methods to avoid / handle
condensation in the annular space, refer fo the specification for connection 81 and remarks on page 3.
Pipe connection: Inner pipe connected fo the gas supply line from GVU via flange connection

Ventilation air quantity and quality: Refer to the connection 81, “INLET - Venfilation air annular space™
Pipe connection: Outer pipe is connected fo fthe annular space of the supply pipe via flange connection

Gas defecfion: A gas defector must be installed in fthe double wall pipe with a distance of max. 2 m

OUTLET - Gas / inert gas release, engine driving end

not be connecfed fo ofther venting pipes.
- No addifional valves are allowed in the venfing pipeline.
- Gas release fo the safe area oufside of the engine room.

respective class specification and requirement.

- Can be connected fo the gas / inert gas release, engine free end (connmection 80), buf must

- At the end of fhe vent pipe, safefy devices such as flame arrestors must be installed according to fhe

OUTLET - Gas / inert gas release, engine free end

not be connected to afher venting pipes.
- No addifional valves are allowed in the venting pipeline.
- Gas release fo the safe area outside of fthe engine room.

respective class specification and requirement

- Can be cannecfed fo the gas / inerf gas release, engine driving end (connection 79), buf must

- Af the end of the vent pipe, safety devices such as flame arresfors must be installed according to fhe

INLET - Venfilation air annular space

sufficienfly

- Locafion and execution according to the "2-S Dual-Fuel Safefty Concept” as linked in the MM.
- The venfilation air dew poinf must be lower than the gas femperature If the ambient air is not

dry, then dry air must be supplied. Please refer fo the remarks and proposals on page 3.
- Sufficient venfilation air (min. 30 air exchanges per hour) must be sucked by the exfraction fan from
a safe area info the annular space of fthe main engne's internal and external piping.
- For the volume of the ventfilation air on fhe engine side: Refer to Table 2 on page 3
- For the volume of the ventilation air on fhe GVU side: Refer to Table 1 an paoge 2.

OUTLET - Gas monitoring, piston underside

- Must not be connected fo other venting pipes
- Gas release fo safe area oufside of the engine room

respecfive class specification and requirement.

- At the end of fhe vent pipe, safefy devices such as flame arrestors must be installed according to fhe
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SPECIFICATIONS for GVU conmections

OUTLET - Gas / Inert gaos release INLET - Gas / venfilation air to the GVU
lnerting / gas venfing procedure: INNER GAS PIPE
The following areas are vented with air, and in the following order: Gas quality: According to the specification in the MM
o1 1) The ventilation air Is sucked from a safe area Gas pressure; The design pressure is based on the GTD outpuf, which is defermined by fhe
2) The annular space of the piping befween fhe air sucfion connection and the GVU inlet (connection selecfed rafing, the minimum LHV, and the system pressure drop. Operafional variation via the
A1) is venfed engine confrol sysfem is possible.
3) The GVU enclosure or room is venfed Permissible gas pressure fluctuation: = 0.6 bar(g) (across all frequencies).
L) The air is released via fthe GVU air ventilation outlet (connection D2) Mass flow: According to the GTD.
Pipe connection: Connected to a venting line for Gas [ inert gas release oufside of fhe engine room. Gas femperature: Aligned with the specification on page 1.
Al Pipe connection: Inner pipe is connected fo the gas supply line from gas sforage / handling

system via flange connection (please refer fo the "“Pipe Connection Plan”).
OUTLET - Ventilation air annular space
OUTER PIPE {annular space) - ventilation air inlet

Ventilation procedure Location and execution according fo the "2-S Dual-Fuel Safety Concept” as linked in the MM

Ventilation air from a safe area - The annular space of fhe piping befween fhe air suction - The venfilation air dew point must be lower than the gas temperature

02 connection and GVU inlet (connection A1) - the GVU enclosure / room - air release via GVU air - Sufficient venfilation air (min. reguirement of 30 air exchanges per haour) must be sucked by fhe
venfilation ouflet (connection D2). extracfion fan from a safe area info the annular space of the main engine's infernal and
Pipe connection: Connected to a venfilation line with an extraction fan fo suck fthe ventilation external piping
air and to release it oufside of the engine room. The venfilation fan suction capacity must be Pipe connection: The outer pipe Is connected to the annular space of the supply pipe via the
sufficient to ensure 30 air exchanges per hour. The ventilation line must be equipped flange or the welding connection.

with a gas defector

OUTLET - Gas [ ventilation air fo the engine

INNER GAS PIPE
Gas pressure; Adjusted by fhe GVU gas pressure regulafing valve according fo engine demand
Pipe connection: Inner pipe is connected fo the gas supply line either via a welding or a flange

B1 connection.
GVU INNER GVU ENCLOSURE
CyL. Number | GVU Type PIPE VOLUME VOLUME OUTER PIPE (annular space)
Pipe connection: Outer pipe Is connected fa the annular space of the gas supply line eifher via
5 cylinder ONBO 393 | 1200 | a welding or a flange connection. The connection pipe fo the engine must be kepf as shorf as
possible and never longer than 30 m.
6 cylinder DNBO 323 L 1200 1
7T cylinder DNBO 3231 1200 1 INLET - Inert gas
(O] 8 cylinder DN8O 578 1 2270 | nerting oracedure
E ) :
) The following areas are venfed with inert gas, and in the following order:
Table 1. GVU-ED VOLUME (values fo be used for calculafing 1) The GVU inert gas inlef (connection B2) and fhe GVU inert gas outlef (connection B1)
inerting gas consumpfion and venfilation air flow.) B? 3) The piping befween fthe GVU ouflet (connection B and the gas / inerf gas release on fhe
engine.
lnert gas quality: According to the specification in the MIM.
GVU lnert gas pressure: Can be selected befween 5 - 15 bar(g). Once the set-pressure is selected,
deviation of = 10% is allowed.

lnert gas consumption: According fo guidance in the MM.
Pipe connecfion: Connected fo fthe imerf gas supply system

Schematic outline view
of the fthe GVU-ED type.
For defailed dimensions

4 of fthe GVU please refer fo
the GVU supplier layout drawing.

Other designs are possible,
e.g. GVU-OD type
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1 1 L’ 4 2 L 2 1 1 1 1 Nl 1 1 1 1 1 0 L 1 &S
SYSTEM PROPOSAL Pos. |System Components %2) Pos. |Engine Components %3) Pos. |Engine Cannections™
0071 |Gas handling room | carga machinery room ECO7 |Vent I Purging Valve INLET - Gas Supply
. 002 |Extraction fan ECO2 |Shut-off valve gas rail pipe OUTLET - Gus / inert gas release, engine side
Al Foher istalation defas and varants con normal. operafion WEPL P e - o
annular space - air -
be found listed in the Marine Installation Doubleowall P ENGINE ROOM 003 [Moster gas fuel supply valve ECO3 |vent valve OUTLET - Gas / inert gas release, system side
Manual (MM), which provides alsa the ouble-wall pipes INLET - Venfilat t
acronyms used in fhis drawing sef. The inerting procedure Wert pipe - nifrogen 004 |Adjustable orifice ECOL |Gas detector piston underside entilation air annular space
—{ piping symbols are explained by fhe pping annular space - air OUTLET - G it ton undersid
symbol key as included in the drawing set Vent pipes 005 |Pressure regulating valve as monitaring, piston underside
“Various hstallation Irems".
. 006 [Master gas fuel engine valve ¥20) *14) Rengris
Ir pipes
B PP MAIN ENGNE SCOPE 007 |Engine room ventilation fan Table % Volume of ME infernal gas piping 1) For the exact position and pipe connection execution, please refer fo the “Pipe Comection Plart’
O Pipe connections 008 |Purging valve g Volume of olume of %2) To be installed by the shipyard.
ylinder
Orifice 009 [Flow indicator inner_pipe {}% Jannular space (x| %3) To be delivered by the engine bulder, ie. already equipped an the engine side
— 5 ol 8 | 70t
010 |condensate water trap ik %4) Compressed air supply is required for leakage festing of the gos fuel system pipelines and camponents. Air is supplied
6 oyl 100 1 7L from the starting wir system, then air pressure is reduced by the regulating valve [005) fo the design gas pressure,
—— The intermediate piece (0%8) must be removed during narmal ME operafion larly fo be mstalled far commissianing |
c T 011 |Gos defector 7o oL 85 L maintenance) and the connection blinded. off.
013 | venting box LT L2h) 951 51 Pang between fte gus hading 1 corgn raam and engine is supled by ihe sipya o is coneted fo fhe it
/ . \\ Shut—off I d I ﬂur\gE on the engine s\dE Huynu? nf ME [Dumsr ﬂnn 13 prnv\ded in tl e Connectian Plan”}.
" trom compressea Y 9 suction #12) 014 | Shut-off valve, compressed air supply % Reference data for nert gas and ventilation air colculation. Be section staled nan,_derk.in_ihe_esqie_fsan_sx_sarse nastinery s "
3 cuble-wall pipe with imer pipe tiaeter and aufer ppe danefer o is recommenter
Bl ar supply \V rentlation N Table * Volume of ME infernal gas piping 015 |Nomreturn vatve Ship side piping shall be considered in addifion. oo e oo
\ Single-wall pie wifh diamefer of ONSO is recammended, if the pasition fulfils the rule requirements of the non-hazard zane
- L B 016 |Shut-off valve (double well execution}
%6) Inert gas cansunption s colculated ncearding fo the guidance in the MM
o 018 |intermediate piece
71 os detecton for amular spoce it feadbck fo the enghe oniol systen: Hantatory
ON100 a ¥ %121 Gos detection in the engine room above fhe e enured avcording 1o tass s
! ! 019 |GV feg Wartsila enclosed type (GVU-ED) in vertical execufion) X731 Gos defectan for iston inderside (PUS) wifh feedback fo the engne.canfral System: Mandaton
020 |GVU extraction fan %74) Gas defection for annular space, on system side: Mandatory, to be installed with o distonce % max 2 mto engine inlet
n %8) Concitianal requirement: If the gas femperature is not always higher fhan the anbient o temperature, condensate may
021 |mert gas supply system *17) accumulate in the unnular space. In this case, condensate fraps must be arranged at the low points of the ship side gas
; . pipng. If the condensate water frap LAH is friogered, fhe trap must be monually crained. To do thi, the miet valve
* Reference dafa for inert gas and venfilation air calculation. (marked N.O. on the drawing} mm be closed. Then the venting vnlve ond drain valve {marked N on the drowing) is
E Ship side piping shall be considered in addition. opened. When the trop en drained, all valves are f ned to their normal position For the tank size, it is
£ ecommendad fo conster e voune. under fropcal andiions e lorger fhe Tank capacify, The lower fhe drainage
requirement. Recommended draining s fwo fines per
/ 91 Condionl requenen: ho condensate s alloged n the nain engnés s pbng. Therfore, I fhe gas femeratire is ot
Bl / higher than fhe ambient o femperafure, o dediated dry air supply must be arranged e
| ~from te conirl ar suply (st confly i he 10 85731, clas o, e o pmm i
\ - From the air dryer (nust comply vith the ISO BS73-], W point =
\ o I Vo ey Tod ting e ot Jemperanur s sy abuve 20751
\
3 L & 020%™ \ %10) Adjustable pressure reguating valve frange 95 - 8 bar(g)
\ Pre-seifng procedure: The préssure requanng valve must be adjusted so fhat the flow indcater 909 shows just a snal
— flow outside when the exiraction fan is in operation
— — Air sucfion==
007 ( \ N N *11) The on / off signal of the gas mode from the remofe confrol sysfem can be used fo open I close Hhe valve
H | l_—Ll tl Gos | inerf gas release S~ 1] %12 In cases that the compressed air supply is deactivated, an air suction supply must come from a safe area,
—~ — DAL B %13 The extraction fan must have the capacity to exchange the venfilation air af @ mininum of 30 tines per hour. Please consider
Gas / inert gas the amular space volume from fhe main engines piping (see Table 2) and the annular space volume of fhe ship side pipin
G ™ |__L| release Annular space ventilation SCALE 110 and the amular space volume of the GVU (according fo Table 1 on page 2). The suction pressure must cover Fhe pressure drop
over fhe GVU (as provided by the GVU supplier), over fhe piging on fhe shipside (as known by the sysfen designer) and
pressure drop over fhe pping an the ME site s provided in Table 3 on page
ar ‘ ‘ ‘ ‘ 414) To restrict the amount of venfed gas, it is recommended that valve 006 closes in a reasonbly short fime
B Compressed air supply iuw[z')m 0N 15 Dptonal inert gus et comecton Qnly to be nstalle if nesdet for manual g, If nstalled the purging valve st be
*9) close as possible and downstream of fhe master engine valve {pos. 00). The purging valve can be cannected inside
p g o purging
*72) or nmsme af the engine raom. Due fo class rules andor flag Sfafe, it moy be necessary o install a different amangement,
2 ventilation 021 whith canfains instead of the “purging valve {008)" olane, an extended arrangement feg. with o double-black and bleed valve
H 2 - \ in addition). In that case, the non-refum functionality and the remate control function must be integrated accordingly
*11 S 3
J = = %17] It includes all components far inert gas storage ond handling, fe.g. the tonk, the pressure regulation, etc)
= = T P E g 9. feg P 9
18] The onnulor space of the piging for the afher gas cansumers must be disconnected fram the amular space of the ME
— gas piping, e.g. separated air suctions for the other gas cansumers are required.
M *1 i %19] Air suction must be from o safe orea with on adjustable orifice fitted to the air inlet. The orifice is regulated o
ensure adequate ventilation for the main engine's gus piping.
J 201 Condiional reqirenent - The moser gas fuel engine valve mst anly b stlled f fere s o tronch g o ihe
005 T " qus consumers
®
- =]
&
0.2 mm 011%%2 z
K 013 / ©)
=
see DETAIL A % @ @
| ) 019 —
Air suction *19) [
004 :
t
see DETAIL B 002
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Table 3: Pressure drop over fthe annular space on engine side
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SPECIFICATION — which must be mef:

INLET - Ventilation air annular space

- Locafion and execufion according to "“Z2-S Dual Fuel Engine Safefy Concept” as linked in
the Marine Installation Manual (MIM).

- Sufficient venfilation air (min. 30 air exchanges per hour) must be sucked by the exfraction fan from
a safe area info the annular space of ME internal and external piping.

- Volume of ventilation air on engine side: refer to table 72 on page 3.

- Volume of ventilation air on GVU side: refer to table 1 on page 2.

OUTLET - Gas monitoring, piston underside

- Must nof be connected fo other venfing pipes.

- Gas release fo safe area oufside of engine roam.

- Af the end of the venf pipe, safety devices (e.q. flame arrestors) have to be insfalled according fo
respecfive class specification and requirement.

JL

A
INLET - Gas supply
INNER GAS PIPE [
Gas quality: According to project specific definition
Gas pressure: Confrolled by GVU, load depended
Mass flow: According fo project specific definifion
Gas femperafure: 40 - 60 °C for pure NG and for the mixture of NG and VOC up to max. 25% of VOC |B
Pipe connection: Inner pipe connected to the gas supply pipe from GVU via flange connection.
For execution of the flange refer fo the "Pipe Connection Plan”
Inert gas supply: An inerf gas supply must be connmected upsfream to fthe GVU directly affer
the master gas fuel supply valve fo enable purging of fthe enfire system |
(In the Wartsila Fuel Gas Supply System the imert gas supply connection as well as the master
gas fuel supply valve are already included).
lnert gas quality: According to specification in Marine Installation Manual (MM). -
lnert gas pressure: Can be selected between 5 and 15 bar{g). Once sef-pressure is
selected, deviation of +10% is allowed, though nof below 5 bar. C
lnert gas volume engine side: Provided in fable 1 on page 3.
OUTER PIPE (annular space) - annular space ventilation air ouflef
Ventilation air quantfity and quality: same specification as for connection 81, |
“INLET - Ventilation air annular space”.
Pipe connection: Oufer pipe connected to the annular space of the gas supply pipe / GVU
via flange connection. For execution of the flange please refer to the "Pipe Connection Plan”
Gas Defecfion: A gas defecfor must be installed in the double wall pipe with a distance of max. 2 m
fo the engine inlef connection. D
OUTLET - Gas / Inert gas release, engine side
- Can be connected fo gas / inert gas release, sysfem side (connection 80), but must not be
connected fo other venfing pipes.
- No additional valves allowed in the venting pipeline. E
- Gas release fo safe area oufside of engine roam.
- Af the end of the venf pipe, safety devices (e.q. flame arrestors) must be installed according to
respecfive class specification and requirement.
QUTLET - Gas / Inert gas release, system side
- Can be connecfed to gas / inerf gaos release, engine side (connection 79), but must naof be F
connecfed to other venfing pipes
- No additional valves allowed in the venting pipeline.
- Gas release to safe area outside of engine room.
- Af fhe end of fthe venf pipe, safety devices (e.g. flame arrestors) must be installed according fo
respective class specification and requirement. —
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SPECIFICATION requirements for GVU connections
OUTLET - Gas [ Inert gas release INLET - Gas / Ventilation air fo GVU
Inerfing / gas venting procedure / flow path: INNER GAS PIPE
D Inert gas inlet in the fuel gas supply system > fhe piping between the fuel gas supply system connection Gas quality: According to project specific definition.
and GVU inlet (connection A1) B> the GVU internal piping befween inlef (connection A1) and venting ouflet Gas pressure: Project specific as defined by the sysfem designer, considering fthe heaf value of
(connection D1) B> gas [ inerf gas release fo oufside of engine room the fuel gas mixture (NG+VOC). The minimum required NG pressure needed for a reliable ME
Pipe connection: Connected to a venting line for gas / inert gas release to a safe area oufside of engine room. operation is provided by GTD
Permissible gas pressure fluctuation: + 0.6 bar (across all frequencies).
) ) Mass flow. According to project specific definition.
OUTLET - Ventilation air annular space Gas temperature: Aligned with the specification on page 1
) Pipe connection: Inner pipe connecfed to the fuel supply pipe from fhe
Venfilation procedure [ flow path: Al fuel gas supply sysfem (FGSS) via  welding connection.
Venfilation air from a safe area > the annular space of fhe piping befween the air sucfion
09 connection and GVU inlet (connecfion A1) > the GVU enclosure / room > air release via GVU air OUTER PIPE (annular space) - venfilation air inlet
ventilation outlet (connection D2). - Disconnected | seperated by a blind flange from the annular space of the
Pipe connection: Connected fo a ventilation line with an extraction fan to suck the venfilation fuel gas supply system (Wartsila fuel gas supply system ufilizes the vacuum concept
air and release to oufside of engine room. The ventilation fan suction capacify has fo be for inner pipe leakage detection)
sufficient fo be sufficent for 30 air exchanges per hour. The venfilation line must be equipped - A deticated air suction pipe with oriffice must be connected to the annular space of the GVU.
with a gas defector Sufficient ventilation air {min. requiremenf of 30 air exchanges per hour) musf be sucked
by extraction fan from a safe area
Pipe connection: Oufer pipe connected fo the blind flange via welding connection.
OUTLET - Gas / Ventilation air from the engine
INNER GAS PIPE
Gas pressure; Adjusted by fthe GVU gas pressure regulating valve according fo engine demand.
CVU INNER VU ENCLOSURE ” Pipe connection: Inner pipe is connected fo the gas supply line via welding connecfion
Cyl. Number |- GVU Type PIPE VOLUME VOLUME
OUTER PIPE (annular space)
Pipe connection: Oufer pipe is connected fo the annular space of fthe supply line via
5 cylinder DNBO 3231 1200 1 welding connection. The connection pipe to the engine must be kept as short as possible
6 cylinder DNBO 323 1 1200 | and never longer fhan 30 m.
7 cylinder DNBO 323 1 1200 1
(O 8 cylinder ONBJ 578 | 2270 | INLET — Inert gos
Table - GVU-ED VOLUME [values to be used for calculating Inerting procedure / flow path:
inerting gas consumption and venfilation air flow.) GVU inerft gas inlet (connection B2) > GVU piping &> Piping befween GVU ouflef (connection B1)
- and gas / inert gas release on engine.

GW

Schematic oufline view

of the the GVU-ED type.

For detfailed dimensions

of the GVU please refer fo
the GVU supplier layout drawing.

Ofher designs are possible,
e.g. GVU-OD type.

lnert gas quality: According to specification in the Marine Installation Manual (MM)
lnert gas pressure: Can be selected befween 5 - 15 bar(g). Once the set-pressure is selected,
deviafion of £10% is allowed.

lnert gas consumption: According to guidance in MM
Pipe connection: Connected fo the inerf gas supply system.
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SYSTEM PROPOSAL Pos. |System Companents Pos. [Engine Components Pos. |Engine Cannections™
001 |Fuel gus supply system (FGSS) ECO7 |Vent I Purging Valve INLET - Gas Supply
A . inner pipe g8 002 |Extraction fan ECO2 |shut-off valve gas rail pipe OUTLET - Gus / Inert gas release, engine side
A normal operation: -
P annular space - air ENGINE ROOM 003 |Non-return valve ECO3 |Vent valve INLET - Ventilation air annular space
Double-wall pipes: erting procetire mert spe ~ nitrogen 004 |Adjustable orifice ECOL4 |Gas detector piston underside OUTLET - Gas / Inert gas release, system side
- annular space - air 005 |pressure regulating valve OUTLET - Gas monitoring, piston underside
Vent pipes
006 [Engine room ventiation fan 2
8 Al pipes MAIN ENGINE SCOPE 007 [Gas defector engine room *7.) Table 2: Volume of ME infernal gas piping 1) For the exact posifion and pipe comection execution please refer fo fhe "Pipe Connection Plar'.
» pip ! d
O Pipe connections 008 |Shut-off valve (double well execution} g Volume of Volume of %2) Air suction must be fram a safe area.
ylinder
Orifice 009 |GVU (Wartsila enclosed type (GVU-ED) ) inner_pipe {}% Jannular space (x| %3) lnert gas quality: According to the specification in the Marine Installation Manual (MM)
— 5 oyl 85 1 701 ulculated occording fa the guidance in MIM under
010 |itermediate piece consideration of the GVU valume as provided in table 1 on page 2, the ME iner pipe volume os provided in table 2
6 oyl 100 1 7L of this page and the volume in the system piping
n be selected between 5 and 15 bor(g). Once set-pressure is
. 01 |Gas defector amnular space, ship side (GVU) %10 T 10 L 85 L selected, deviation of +10% is llowed, fhough nat below 5
DETAL A 012 |Gas defector engine side *74) 8ol L2h) 951 %4 Compressed air supply is required for leakage festing of gas fuel system pipelines and components. Air is supplied
SCALE 110 fram the starting oir system, then air pressure is reduced by the fequiating valve (005} ta the design qas pressure.
g air sy 3 Y qulafing g gus p
* Reference data for inert gas and ventilation air calculation, The intermediate piece (110] must be removed during normal ME aperafian (only ta be instolled for cammissioning /
7 GV len:tusure, Ship side piping shall be considered in addition mainfenance} and the connection blinded off
~ annular_space
\/GVU ) Engine %5) I arder to keep the temperature of the fuel gos mixture INGSVOC) in the specified range of 40 - 60 °C
< insulation must be opplied on fhe pising from the GVU fo ME hief and on ME side
\
%6) Inert gas consumption is colculoted according to the guidance n Hhe MM
D ——— A" suction *2) %12)
71 Gos detecton for amlar space wit ek (o engine confrl sy Hondatory
blind flange™ %12) Gas detection in engine roam, abave VU: Required accarding fo closs rules
%13) Gox Setecton for pfon undersde (PUS], ith feedbock 1o engine contol system: Mandatary
i %T4) Gas detection for anular space, on system side: Mandatary, fo be installed with o distante of max. 2 m fa engine inlet
Annul FGSS
nnular space %8) A blind flange has to be installed in the double wall pipe just before the inlet to the GVU enclosure to separate the
annular space of the FGSS from the onnular space of fhe GVU / main engie (refer fo view “Detail A1
Inner gas pipe
c gos pe %9) The master gos fuel supply valve, inert gos inlet and venting outlet is inegrafed in the Wirtsild Fuel Gas Supply System
£ If these components | connections are nof included they must be considered on system side.
10 Pang betueen the (L ant_sngn; Supled by the shipjard and is conneced o the et
lange on he engne site laout of fhe counfer-flange 1o provided n The “Ppe Connechon Plan)
g Doutle-wall ppe with iner pipe diameter of ONSO and oufer pipe diamefer of DNB) is recommended
%11 The extraction fan must have the capatity fo_exchange the ventilation air at mninum of 30 fines per haur. Please consider
the annular space volume of ME piping (according fo fable 2 on fhis page), the amular space rolune of Hhe ship side pping
3 002%™ and the amular space volume of the GVU faccording fo fable 1 on page 2). The suction pressure must cover fhe pressure drop
orer fhe GV (as pravced by e GV supplerl ovr e pping on M shipste (s 0o by fhe ssten cesiger and fhe
pressure drop over fhe piping on the ME side os provided in fable 3 on page
T - %12) Mandatory, fo suck suffcent suction air fron o safe area fo the GVU encosure. The air suction ppe fo be equipped
| [ 9 Gas / nert gas release with an adjustable orifice fo ensure adequate ventilation
2 7 Gas / inert gas
. & A suction /EI lil Gos 1 006 Annular space ventilation /EI i suction
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Table 3: Pressure drop over the annular space on engine side
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