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SPECIFICATIONS which must be mef:

OUTLET - Gas moniforing, piston underside

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

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

respective class specification and requirement.

INLET - Inert gas filling flowmeter

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

X520F-51.0

INLET - Gas supply

INNER GAS PIPE

Gas quality: According to specification in the Marine Installation Manual (MM)

Gas pressure; Design pressure based on GTD requirement for the selected rating and selected minimum LHV plus system
pressure drop. Operational variafion via engine control system possible.

Permissible gas pressure flucfuafion: + 0.6 bar (across all frequencies).
Mass flow: According fo GTD.

Gas temperature; 0 - 60°C

NOTE: regarding gas femperature vs. ventilation air temperature and methods to avoid / handle candensation in the annular space,
refer fa the specification for cannection 81 and remarks on page 2

Pipe connection: Inner pipe connecfed to the gas supply line from gos sforage / handling system via flange connection (please
refer to the "Pipe Connection Plan”).

lnert gas supply: An inerf gas supply must be connected upstream to fthe IGPR right affer the master gas fuel supply valve to
enable purging of the whole system+engine piping

lnert gas quality: According fo specification in Marine Insfallation Manual (MIM)

lnert gas pressure: Can be selected between 3 and 15 bar(g). Once set-pressure is selected, deviation of +10% is allowed,
though nof below 3 bar

lnerf gas volume engine side: Provided in fable 1 on page 2

OUTER PIPE (annular space) - venfilation air outlet

Ventilation air_quantfity and quality: refer to the connection 81, “INLET - Venfilation air annular space”.

Pipe connection: Oufer pipe is connected fo the annular space of fthe supply pipe via flange connection (please refer fo fhe
“Pipe Connecfion Plan”).

Gas defecfion: A gas defector must be installed in fhe venting line, at a max. distance of 2 m from fhe engine inlet, and must
be placed right nexf fo the oufer pipe (annular space] connection on fhe side closest to / furthest from the engine inlef
Interrupfion of gas supply: The main gas supply line fo each consumer aor set of consumers must be equipped with a manually
operated sfop valve and an automafically operated "“master gas valve” coupled in series ar executed as a combined manually
and automafically operated valve. The valves shall be sifuated in fthe part of the piping that is outside the machinery

space confaining gas.

OUTLET - Gas / Inert gas release, engine driving end

- Can be connected fo gas / nerf gas release, engine free end (connection 80), buf must nof be connected fo other venting pipes

- No additional valves allowed in the venfing pipeline.

- 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 respective class specification
and requirement

OUTLET - Gas / Inert gas release, engine free end

- Can be connected fo gas / inert gas release, engine driving end {connection 79), but must not be connected to ofher venting pipes.

- No addifional valves allowed in the venfing pipeline.

- 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 respective class specification and
requirement.

INLET - Venfilation air annular space

- Location and execution according to “2-S Dual Fuel Safety Concept” as linked in MIM.

- Venfilation air dew point must be lower than the gas femperafure. If the ambient air is nof sufficienfly dry, dry air must
be supplied. Please refer to the remarks / proposals on page 2

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

- Volume for ventilafion air on engine side: refer to table 1 on page 2
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1 1 1 4 2 2 1 1 1 1 1 il 1 1 19 1 0 1 1 &S
Pos |System Components Pos. |Engine Components Pos. |Engine Connections™®
SYSTEM PROPOSAL 001 |Gas handing rosmicargo machinery room ECOT [Gos fiter NLET — Gos Sy
002 |extraction fan ECO2 |Rowmeter OUTLET - Gos / Inert gas release, engne driving end
normal operatian: l]””eurmpr‘pzpu[e: o 003 [Master gos fuel supply valve ECO3 |shut-off valve QUTLET - Gas / Inert gas release, engine free end
Double-wall pipes A ENGINE ROOM 004 |Adjustable orifice ECOL |Pressure regulating valve INLET - Ventilation air annular space
f inner pipe - nitrogen
nerting procedure: - T jar space - air 005 |Pressure regulating valve air supply for pressure fest ECOS [Bleeding / vent valve QUTLET - Gas monitoring, piston underside
Vent pipes 006 [Master gus fuel engine valve *3) ECO6 |Shut-off valve gas rail pipe INLET - Inert gas filing flowmeter *19)
Air pipes MAIN ENGINE AREA 007 |Engine room ventilation fan ECO7 |Gas detector piston underside Renarks:
Pipe comnections 008 |Purging valve ECO8 |Vent valve +1) The exact position and pipe connection execution please refer ta the "Pipe Connection Plart”
009 |Flow indicator ECO9 |lmert gas shuf-off valve #2) A suction must be fram o safe areq, with an adjustoble orifice fitted fo the air inlef. The orifice is regulated o
Orifice ensure adequate ventilation for the the ME gas piping
010 |Condensate water trap
#3) Conditional requirement - Only to be instolled if there is o branch pipe fo the ather gos consumers
011 |Gos defector engine room *7.2)
——— *) Campressed air_supply is required for leokage festing of gus fuel system pipelines and companents. Air is supplied
o rom the starting air syste, then air pressure is reduced by the regulating valve (005) fo the design gas pressure
~ 012 [Bleeding / vent valve The intermediate piece [018) must be removed during normal ME operation (only to be installed for commissioning |
« 013 |Venting box nainfenance) and the connection binded off.
/ e N
tion *12)
i g Y oir sud %5) Ping befueen the gos handing | cargo room and enge s supalid by e shipyard and is compeced to the et
nr‘f"'su‘pﬂ'f’““\y " . Table *: Volume of ME internal gas piping 014 [Shut-off valve, compressed air supply flange o e engne e (out o fhe countes-flange is provced n e “Pipe Comecton Pl
ventilation o 0 deck e roo g0 nach
A Cylind Volume of Volume of 015 |Nan-return valve Beecual ipe it imer pipe dlameter 57 D) and oufer ppe. ramerer of DNGD is recomnended.
== ylinder | iner pipe % |annular space (%]
o o = ut-off valve {double well execution) ingle-wall pipe with diamefer of is reconmended, if fhe position fulfls the rule requirements of non-hazard zone
016 |Shut-off valve (double well execution) Sngle-wall th diamefer of DNSO ded, if fhe position fulfils the rul ts af non-hazard
ol
| N0 ] & o 50 51 017  |Double-block and bleed valve *6) Ihert gas quality: Accordng to the specification n MM,
) <11 Gas defecion fo annlar space, wih feetback fo enghe contrl syten, mantatory
i Tyl o t %1 018 _|Intermediate piece Must be istalled with o disfance of max. 2n fo engne
T ol 500 e 121 G5 delection n engne Faon above M and 1GFR. Requred mwrdmg fo WinGD "2-S Dual-Fuel Engine Safety Concept”
o 019 |Gos detectar ship side *7.4} #13} Gas defecton for piston underside (PUS) with feedback to engine confrol system: mandatory.
*T4} Gas_defection for annular space, on ship side: Opfional ~ to dtinguish befween system and engine side leak.
# Reference data for inert gas and ventilation air calculation. 020 |Gus detector engine side *7.1) If the apnonm qas defector is not installed, he venilafion Une Wi exfracion fan has.fo be cennecied To [
Ship side piping shall be considered in addition. | detector
021 [Manual stop valve engine gas supply %20) i
i *0) Condifnl requrenent - If the s fenperature ot clgys figher fhan the anient ar fenperature, cncensate
022 |Manual stop valve ancilary gas supply i mulate in annular space. In fhis case, condensate fraps must be arranged at the low poinfs of fhe ship side
\ 365 pipng I he condensate waier frap LAW is Iriggered, The frap. must be manualy rained. To do ihe, the et
(23 |Pressure regulating valve ancillary gas supply \ valve (marked N.O. on the drawing] musr be closed. Then the venting valve and drain valve (marked N.C.
dring) 15 opene. When he 1rap 1as been draned, ol valves ar¢ fo be refurned To their normal pesion
-
02 |Pressure regulating valve annular space air supply Air suction——=
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#9) Candifanal requrenent - No condensate s allowed i the M gos pgng Threfore | ihe gus enperature is not
Migher than the anbient ar. fenperatues, o dedcated ary cir Supply st be arvdnged eiher

Ten tonirol ar supply (lfl fhe G0 G731, class %, 12 Gow po int < 370)

- From air dryer (fulfill the SO BST3-1, dass x-b-x, ie. dew paint <.

T Fam werkig ait Supply (a5 long s 'gas. fenperarurs is oluays above 20 °T).

#10) Adjustatle pressure requaiing valve range 05 - 8 barlg)
Pre-setting procedure: The pressure regulating valve musf be adjusted so the flow indicatar 009 shows just o small
flow outside when the extraction fan is in operation

#11 The on / off signal of the gus mode from the remate control system con be used to open / close the valve
#12) In cases that the compressed air supply is deactivated, an air suction supply must come from o safe aren.
+13) The extraction fan must hove the capacity to exchonge the ventlation air af mirimun af 30 fines per haur. Please consider
annular volume fron ME piping (fram Table 1) and the addtional annular volume from he ship side piing.
The suction pressure must cover fhe pressure drop over the piping on the shipside (as knawn by the system designer) and
e prassure Gop over e P and (GPR on The NE side as. provded in fable 7 on page 1

#15) Must be lacated as close as possible and downstream of the master engine volve [pos. 006). Can be comected
inside or outside of fhe engine raam

lculated nceording to the guidance in the Marine hstallation Manual (MIM) under
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=
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M *18) The amular space of the piping for the ofher gas consumers must be discomnected from the annular space of the ME
qus piping, eq separated air suctions for the offer gas consumers are required
#19) Comection only temporary used | opend for mainfenance of the flowmeter. To be dscomnected during normal operation. |
024 *20) To be installed outside of the machiery space confaining gas consumers and to be placed as near s possble fo the
installation for heafing the gas, if fitted. If the master gas fuel engne valve (006) is isfalled it can be execufed as
conbined manually and automatically operated valve or If only fhe master gas fuel supply valve (003) is insfalled it
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A lable 2: Pressure drop over fthe annular space on engine side (IGPR + piping) A
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SPECIFICATIONS which must be mef:

QUTLET - Gas monitaring, piston underside

- Must not be connected fo offier venfing pipes

- Gas release to safe area oufside of engine room.

- At the end of the vent 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).

X52DF-51.0

®

INLET - Gas supply

INNER GAS PIPE

Gas qualify: 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:

40 - 60 °C for pure NG and for fthe mixture of NG and VOC up fo max. 25% of VOC

Pipe connection: Inner pipe connected fo fthe gas supply system via adapter piece.

lnert gas supply: An inerf gas supply must be connected upsfream to the iGPR right after the master gas fuel supply valve to enable purging
of the whole sysftem+engine piping (in the Wdrtsild Fuel Supply System both componets are already included).

lnert 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 table 1 on page 2.

OUTER PIPE (annular space) - annular space ventilation air outlet
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 must 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 consumers must be equipped with a manually operafed stop
valve and an automatically operated "master gas valve” coupled In series or executed as a combined manually and automatically operated valve.
The valves shall be situated in the part of the piping that Is outside the machinery space confaining gas.

OUTLET - Gas / Inert gas release, engine driving end

- Can be cannecfed to gas / imerf gas release, engine free end (cannecfion B80), buf must not be connecfed fo ofher venfing pipes.

- No addifional valves allowed in the venting pipeline.

- Gas release fo safe area outside of engine room.

- At the end of the venf pipe, safefy devices e.g. flame arrestors must be insfalled according to respecfive class specification
and requirement

OUTLET - Gas / Inert gas release, engine free end

- Can be connecfed to gas / inert gas release, engine driving end (connection 79), but must nof be connected fo afther venting pipes.

- No addifional valves allowed in fthe venting pipeline.

- (Gas release fo safe area outside of engine room.

- Af the end of the vent pipe, safety devices e.g. flame arrestors must be installed according fo respective class specification and
requirement.

INLET - Venfilation air annular space

- A suction from a gas safe area

- Execufion of the air suction pipe according to the concepf as pravided in fthe “2-S Dual Fuel Safefy Concept” (linked on fhe
main drawing of this design group)

- Venfilation air flow on ME side. min. 30 air exchanges per hour
Annular space volume for calculafion of exfraction fans copacify: see ftaoble 1 on page 2
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1 1 1 4 2 2 1 1 1 1 1 Nl 1 1 1 1 0 1 1 &S
SYSTEM PROPOSAL Pos. |System Components Pos. |Engine Components Pos.|Engine Connections™®
001 |Fuel Gas Supply System (FGSS) ECOT |Gas filfer INLET - Gas Supply
normal operation:  INNE pipe - gas 002 |Extraction fan EC02 |Flowmeter OUTLET - Gas / Inert gas relense, engine driving end N
annular space - air
Double-wall pipes ENGINE ROOM 003 |Engine room ventilation fan ECO3 [Shut-off valve OUTLET - Gas / Inert gas release, engine free end
inerting procedure; MMEr pipe - nifrogen -
g p annular space - air 004 |Gas detectar engine room *42) ECOL |Vent valve INLET - Ventilation air amnular space
Vent pipes Q05 |Adapter piece %6} ECOS |Pressure regulating valve DUTLET - Gas monitoring, piston underside
Al pipes MAIN ENGINE AREA 006  [Shur-off valve (double-wall execution) ECO6 [Bleeding I vent valve INLET - nert gas filling flowmeter %10} i
007  [Non-return valve ECO7 |Shut-off valve gas rail pipe
Pipe connections Remarks:
008 |intermediate piece ECOB |Gas defector piston underside #1 The excact position and pipe cannection execution please refer to the “Pipe Cannection Plar”
Orifice 009  |Bleed I ECO9 {inert hut-off val ™
eeding valve nert gas shut-off valve %2 Compressed air supply s requred for leakage festing of gas fuel system pipelines and camponents.
Air'is supplied fram the starting air system, then o pressure is reduced by the regulating valve (011
010 |Gos detectar annulor spoce, gas supply pipe to the design gas pressure. The infermediate piece (008} must be removed during normal ME operation
[only to be installed for commissioning / maintenance} and the connection blinded off.
011 |Pressure reduction valve c
*3 Inert gos quality according ta the specification in the Marine Installation Manual (MIM).
*4.1) Gas defection for annular space, with feedback fo engne confrol system: mandatfory.
Must be installed with a distance of max. 2 m fo engine inlet.
*42) Gas defection in engine room above ME and iGPR: Required accordng to WinGD "2-S Dual-Fuel Engne. =
ofety Concept”
*43) Gas defecton for piston underside (PUS), with feedback fo engine confrol system: mandatory.
*5] The extraction fan must have the capacity to exchange the venfilation air af minimum of 30 fines per hour.
Please consider the annular valume from ME piping [from Table %) and the additional annular volume D
from the ship side piping
The suction pressure must cover fhe pressure drop over the piping on the shipside
(a5 known by ihe systen desine) and fhe ressure crop over ihe ppng und GPR on fhe ME side
as provided n table 2 on page 3 L
*6) The adapter piece (005) in befween the FGSS (007 and ME connection flange
hos ta be prepared by the shipyard / gas pipe supplier accardingly.
It must provide the following functions:
- ME annular space ventiation air outlet with gas detector 3
- Separation of the ME amnulor space fram the annulor space of the FGSS
*71 In arder ta keep the femperature of the fuel gas mixture (NG+VOL} in the specified range of 40 - 60°C
DETAL A it is recommended to apply on the piping in the fuel gas supply line and on ME side insulation.
005 Adapter Piece #8) The master gas fuel supply valve, inert gas inlet and venting outlet is included the gas supply system.
#9) Depending an the requirements | sefup fo be insfalled eifher an system side and / or included
m in fhe gas supply system. -
Gas release’ Flange Cannection
K Welding Connection *10) Connection only femporary used | opend for maintenance of the flownefer. To be disconnected during
s ide normal operation.
003 ( tl Iil £ Inert gas_consumption: Caleulated according to the guidance in the Marine hstallation Manual (MM) under
| H considerafian of the i table 1 provided ME inner pipe volume.
< o be prepared for welding n be selected between 3 and 15 barlgl. Once sef-pressure is
o~ — — s selected, devinfion of +10% is allowed, Hhough nof below 3
. [ ‘ M 002
‘ | ‘ ‘\H Table % Volume of ME internal gas piping
Cylinder | Volume of Volume of [
gas pipe Y inner pipe (1% |annular spate (I
2 2 8 annular space blank piece 5ol Mot L)
S = 2 o H
& & & 3 6 gl 5 1 85 |
& venting holes o w1 1
B ol 50 | 105 L
% Reference data for inert gas and venfilation air calculation
Ship side piping shall be considered i addifion.
J
= . L
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A
Fuel type Execution
Natural Gas (NG) PAAD381085 B
Natural Gas (NG) + Volafile organic compounds (VOCs) PAAD381086
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SPECIFICATIONS which must be met:

INLET - Gas supply

INNER GAS PIPE A
Gas quality: According to specification in the Marine Installation Manual (MM).
Gas pressure: Confrolled by GVU, load depended.
Mass flow: According to GTD.
Gas temperafure: 0 - 60°C —
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
(for counter-flange execution refer to the "“Pipe Connecfion Plan”). B
OUTER PIPE (annular space) - ventilation air ouflef
Ventilation air_quantity and qualify: Refer fo fhe connection 81, “INLET - Ventilation air annular space”.
Pipe connection: Oufer pipe is connected fto the annular space of the supply pipe from GVU via flange
connecfion (for counfer-flange execufian refer to the "Pipe Connection Plan”). —
Gas defecfion: A gas defector must be installed in fthe double wall pipe a distance of max. 2 m
fo fhe engine inlet connection
C
OQUTLET - Gas / Inert gas release, engine side
- Can be connecfed to gas / inerf gaos release, system side (connecfion 80), buf must
not be connecfed to ofher venfing pipes
- No additional valves allowed in the venfing pipeline —
- Gas release fto safe area oufside of engine roam.
- Af fhe end of fthe venf pipe, safefy devices (e.g. flame arrestors) must be installed according fo
respective class specification and requirement.
D
QUTLET - Gas / Inert gas release, system side
- Can be connecfed to gas / inerf gas release, engine side (connection 79), but must
not be connected 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, safefy devices (e.g. flame arrestors) must be installed according fo
respective class specification and requirement.
E
INLET - Ventilation air annular space
- Location and execution according to “2-S Dual Fuel Engine Safety Concept” as linked in the Marine Installation Manual (MIM)
- Ventilation air dew point must be lower than the gas femperature. If the ambient air is not sufficiently
dry, dry air must be supplied. Refer to the remarks / proposals on page 3.
- Sufficient ventilation air (min. 30 air exchanges per hour) must be sucked by an exfraction fan from [
a safe area info the annular space of ME infernal and external piping
- Volume of ventilation air on engine side: refer to table 2 on page 3.
- Volume of venfilafion air on GVU side: refer fo fable 1 on page 2.
F
OQUTLET - Gas monitoring, piston underside
- Must nof be connected fo ofher venfing pipes
- Gas release to safe area ouftside of engine roam -
- Af the end of the venf pipe, safety devices (e.q. flame arrestors) have to be insfalled according fo s
respecfive class specification and requirement. =
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SPECIFICATION requirements for GVU connections
OUTLET - Gas / Inert gas release INLET - Gas / Venfilation air to GVU
A
lnerfing / gas venting procedure | flow pafh INNER GAS PIPE
D Inert gas inlet in fthe tank room connection > the piping between the fank room connection and GVU Gas quality: According to specification in the Marine Installation Manual (MIM).
inlet {connection A1) > the GVU internal piping between inlet (connection A7) and venting outlef Gas pressure: Design pressure based on GTD requirement for fhe selected rafing and selected
(connection D1} B> gas / inerf gas release fo outside of engine room. minimum LHV plus system pressure drop. Operational variation via engine confrol sysfem is possible
Pipe conpection: Connected fo a venting line for gas / inert gas release oufside of engine room. Permissible gas pressure fluctuation: = 0.6 bar {across all freguencies)
Mass flow: According fo GTD.
Gas femperature: Aligned with the specification on page 1.
OUTLET - Ventilation air annular space Al Pipe connection: Inner pipe is connected fo the gas supply line from gas sforage / handling
o system via welding connection. B
Ventilation procedure | flow path:
Ventilation air from a safe area > the annular space of the piping befween the air sucfion OUTER PIPE (annular space) - ventilation air inlet
D2 connection and GVU inlet (connection A1) > the GVU enclosure | room - air release via GVU air - Location and execution according fo "2-S Dual Fuel Safety Concept” as linked in the MIM.
venfilation ouflef (connection D2). ) - Ventilation air dew point must be lower than the gas femperature.
Pipe connection: Connected fo a ventilation line with exfraction fan to suck fhe ventilation - Sufficient venfilation air (min. requirement of 30 air exchanges per hour) must be sucked by the
air and release to oufside of engine room. The venfilafion fan suction capacity has to be exfraction fan from a safe area into the annular space of ME internal and external piping.
sufficient for 30 air exchanges per hour. The venfilafion line must be equipped Pipe connection, Quter pipe connected fo the annular space of the supply pipe via
with a gas defector. welding connection
C
OUTLET - Gas [ Ventilation air fo engine
INNER GAS PIPE
Gas pressure: Adjusted by the GVU gas pressure regulating valve according to engine demand —
Pipe connecfion: Inner pipe connected to the gas supply line eifher via welding or flange
B connection
OUTER PIPE {annular space) D
Pipe connection: Oufer pipe connected to the annular space of the supply line either via
Cyl. Number | GVU Type GYU INNER GVU ENCLOSURE welding connection. The connection pipe to the engine must be kepf as short as possible
PIPE VOLUME VOLUME and never longer than 30 m.
5 cylinder DNBO 323 L 1200 1 -
INLET - Inert gas
6 cylinder DNBO 323 L 1200 1
Inerting procedure / flow path:
7 cylinder DNBO 323 1 1200 | GVU inert gas inlef (connection B2) > GVU piping > Piping between GVU outlet E
{connection B1) and gaos / nerf gas release on engine (outlef connmection 79 and 80).
8 cytinder D100 o1 2270 | 82 lnert gas qualify: According fo specification in the Marine Installation Manual (MIM)
) lnert gas pressure: Can be selected between 5 - 15 bar(g). Once the set-pressure Is selecfed,
Table 1. GVU-ED VOLUME (values fo be used for calculafing deviation of +10% is allowed.
inerting gas consumpfion and ventilation air flow) lnert gas consumption: According to guidance in MM —
Pipe connection: Connected fo the inert gas supply system
F
Schematic oufline view 3
of the the GVU-ED type. s
For defailed dimensions =
1 of the GVU please refer fo — v
the GVU supplier layout drawing. % XXX Drw
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1 1 1 4 2 2 1 1 1 1 1 Nl 1 1 1 1 1 0 1 1 &S
SYSTEM PROPOSAL Pos. |System Companents Pos. [Engine Components 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 gos release, engine side
normal operatign: ~ NNeT pipe - gas A
annular space - air ENGINE ROOM 003 [Master gas fuel supply valve ECO3 |Vent valve OUTLET - Gas / Inert gas release, system side
Double-wall pipes: ierting procedure, T0e" ppe ~ nitrogen 004 |Adjustable orifice ECOL4 |Gas detector piston underside INLET - Ventilation mi annular space
Vot annular space - air 005 |Pressure regulating valve OUTLET - Gas monitoring, piston underside m
ent pipes
006 [Master gas fuel engine valve ¥3) %) ena
Air pipes
Pip MAIN ENGINE SCOPE 007 |Engine room ventilation fan Table 2: Volume of ME infernal gas piping +1) For the exact position and pipe comnection execution refer fo the “Pipe Connection Plan'. B
O Pipe connections 008 |Purging valve Volume of Volume of 42) Air suction must be from o safe area, with an adjustuble orifice fitted o the air inlet. The orifice is regulated to
009 1ow idcator Cylinder | o e W% famnular space (%] ensure adequate ventilation for the the ME gas piping.
Orifice 5 gl 85 | 701 +3) Conditional requirement - Only to be installed if there is a branch pipe to the other gas cansumers. [
Condensate water tra
010 P 6o 100 ( 75 ( %4 Compressed air supply s required far leakage festing of gus fuel system pipelies and campanents. Al is supplied
— from the starting nir system, then air pressure is reduced by the requlating valve (005] to the design gs pressure
T~ 011 |Gos defector 7o ot 851 The infermediate-piece (D18} must be removed during normal HE aperafian (only fo be installed for conmissioning /
N 013 |venting box 8 oyl IoEl 951 maintenance) and the tonnection blinded off C
X . +5) Piping hetween the gus hondling | rarga roum and engine: Suppum by the shipyard and is comected o the lef
/" trom compresseq Y O suction 12 014 | Shut-off valve, campressed air supply % Reference data for nert gas and ventilation air calculation. Flarce o fhe ngre sie i of flange e " Eonnecton i)
air - supply \V ventilation \ Table  Volume of ME infernal gas piping 015 |Non-return valve Ship side piping shall be considered in addifion Diubla-wal pipe wilh imner ipe daneter of DNSD.and oufer ppe-dianeter of DNBD is recammended =
LX) 016 |Shut-off valve (double well execution) Single-wall pipe with diometer of DNSO is recanmended, if fhe posifion fulfils the rule reqrenents of non-hozard zane.
017 | Double-block and bleed valve %6 lnert_gas quality: According fo_the specification in the Marine Insfallafion Manual (MIM) R
alculated accordng fo_ the guidance in MM under
Calaulnted atcording fo Hhe gk MM und
| ON100 ] 018 |ntermediate piece cansderafin o e VU volune s rovied iy fale 1 on poge 2, he ME e e woune os prvide in fobe 2
His page i fhe valume in ihe sysfen piing
- e selected between 5 and 15 barig) Once set-pressure is
019 |GVU feg. Wartsid enclosed type (GVU-ED! in vertical execution) T o T e o "Trough et b L
020 |GVU extraction fan #71) Gas detection for annular space, with feedbock to engine canrol system: Mandatory
; . %72) Gas defection in engine raom, above ME and GVU: Requred nccarding fo_closs. rules
*  Reference data for inert gas and ventilation air calculation. #73) Gas defecton for piston underside (PUS), with feedback to engine ctontral system: Mandatory
Ship side piping shall be considered i addition %74 Gas detection for amular space, on systen side: Mandaory, o be insfolled with o distonce of mox. 2 m fo engine inlet E
<9 ondilonal reqrenent I ihe gos fomprature s ol sluas hgher fhan he anbint o fenperclure, conteate
afe in anular space. In {hs case, condensafe fraps nust be arranged of the low ponts of fhe ship side
/ 005 ppng. If the condensare warer frap LA s iggered, e frap. must e manualy drained. To do i, he it
/ valve {narked NO. on the drawing! nust be closed. Then fhe venfing valve and drain valve (narked NC. L
| g e, Whan e e b b S, o vaves dre to b rehuroed o e morme st
| <9 ool reurenyt - o nkrsos i lowst ' e VE gis i Morfrs, f e o Kemaratre & ol
n fhe ambient air femperature, o dedicated dry ar supply must be arranged e
DETAIL A *13) |
SCALE 16 0720 \ e ol sy Tl S 65 G575 s o, dew pon) <31 F
\ - From air_dryer {fulfil the IS0 8573-1, class x-6-x, L. dew pon o)
— o ke ity ok g on et Semmrabne s sy ave 20 40
— — Air sucfion==
007 8 \ N #10) Adjustable pressure requating valve frange 05 - 8 bar(g)
[ [ ’ S re-sefling procedure. The préssure reqlalng valve st be adjsted so_the flow indiatar 009 shows st @ snal L
as | inert gas release ~—~1]_] flow oufside when the exraction fan is in operation.
—~ — DAL B #11) The on I off signal of the gas node from fhe remote conirol system can be used fo apen / clase the valve
Gas / inert gas
™ |__L| release Annular space ventilation SCALE 110 +12) In the event fhat the compressed i supply s deactivated, an air suction supply must come from a safe areq G
‘ I ‘ +13) The extraction fan nust have fhe capacity fo_exchange the venfilation air at mininun of 30 fines per hour. Please consider
! - e anular space volune of HE piping Jaccording o fable 2 on fhis page), the amular space volune of the ship side piping
I lune of ME piping laccording fo fable 2 on fhis page), th ! lune of e ship sid
air | ‘ and the_ amular space volune of the GV (according fo table 1 an page
suction i The suction pressure must caver the pressure drop over the GVUI s pruvmed by the GVU supplier], over the piping on the shipside [
(OW‘W;)SSEU air supply v | 0N (a5 known by the system designer) and the pressire drop over the piping on the ME side as provided in fable 3 on page 4
*!
I #12) #14) In coses where the gos supply pressure is above the max. design pressure af the GVU enclosure valve 006 must be o
2 ventilation i a quick-clasing type valve (closing time < 1S} fo prafect the GVU enclasure against overpressure in cose of "
= a inner gus pipe rupture within the GVU.
z 5 @
*11 IS 8 A
=] #15) Has to be located os close as passible and downstream of the moster engine valve {pas. 006). Can be cannected inside
) & g i P g P
=t | or oufside af the engine room.
{ From nert #17) Ta be installed acrording fa closs requirements. =
M *10 i gas system* +18) The annulor space of the piping for the ofher gas consumers must be disconmected from the unnular space of the ME
gus piing, e.5. separafed air suctions for the other gas consumers are required
)
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A lable 3: Pressure drop over fhe annular space on engine side A
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SPECIFICATIONS which must be meft:

INLET - Ventilation air annular space

- Locafion and execufion according fo “2-S Dual Fuel Engine Safety Concept” as linked in
the Marine Installation Manual (MIM).

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

- Volume of ventilafion air an engine side: refer to table 2 on page 3

- Volume of ventilatfion air an GVU side: refer to table 1 on page 2

OUTLET - Gas monitoring, piston underside

- Must not be connected to other venting pipes.

- Gas release to 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

X520F-51.0

JL

A
INLET - Gas supply
INNER GAS PIPE
Gas quality: According to praject specific definition
Gas pressure Controlled by GVU, load depended —
Mass flow: Accarding to project specific definition
Gas femperafure: 40 - 60 °C for pure NG and for the mixture of NG and VOC up to max. 25% of VOC
Pipe connection: Inner pipe connected fo the gas supply pipe from GVU via flange connection.
For execution of the flange refer to fthe "Pipe Connection Plan” B
lnert gas supply: An inert gas supply must be connected upstream fo fthe GVU directly after
the master gas fuel supply valve to enable purging of fthe enfire system
(In the Warfsild Fuel Gas Supply System fthe inert gas supply connection as well as the masfer
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.
lnert gas volume engine side: Provided in fable 1 on page 3.
C
OUTER PIPE (annular space) - annular space ventfilafion air ouflef
Ventilation air quantity and quality: same specification as for connection 81,
“INLET - Ventilafion air annular space”
Pipe connection: Outer pipe connected to the annular space of the gas supply pipe / GVU
via flange connecfion. For execution of the flange please refer to the "Pipe Connection Plan” [
Gas Detection: A gos detecfor must be installed in fthe double wall pipe with a distance of max. 2 m
fo the engine inlef connecfion
OUTLET - Gas / Inert gas release, engine side D
- Can be connected fo gas / inert gas release, sysfem side (connection 80), but must not be
connected to other venting pipes.
- No additional valves allowed in the venting pipeline.
- Gas release to 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.
OUTLET - Gas / Inert gas release, system side E
- Can be connected fo gas / inert gas release, engine side (connection 79), but must not be
connected to other venting pipes.
- No additional valves allowed in the venting pipeline.
- Gas release to safe area outside of engine room. [
- Af the end of the venf pipe, safety devices (e.q. flame arrestors) must be installed according to
respecfive class specification and requirement.
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SPECIFICATION requirements for GVU connections
OUTLET - Gas [ Inert gas release INLET - Gas / Ventilation air fo GVU
A
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 B
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 for 30 air exchanges per hour. The venfilation line must be equipped with a gas defector - A deticated air suction pipe with ariffice must be connected to the annular space of the GVU.
Sufficient ventilation air {min. requiremenf of 30 air exchanges per hour) musf be sucked
by extraction fan from a safe area C

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. D

.
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 3231 1200 1 £
8 cylinder DN100 578 | 2270 | INLET - Inert gas
Table 1 GVU-ED VOLUME (values fo be used for calculating Inerfing 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 / nert gas release on engine. |
B2 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,
GW deviation of +10% is allowed.
lnert gas consumption: According to guidance in MM F
Pipe connection: Connected fo the inerf gas supply system.
Schematic oufline view g
of the the GVU-ED type. g
For defailed dimensions
i of the GVU please refer fo T Cose o
the GVU supplier layout drawing. g XXXXX Orw
: Standard
Ofher designs are possible, &2 1SG; JIS
e.g. GVU-OD type. < [ @ [ @ [
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1 1 1 4 2 2 1 1 1 1 1 Nl 1 1 1 0 1 1 &S
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
normal operation - A
P annular space - air ENGINE ROOM 003 |Non-return valve ECO3 |Vent valve INLET - Ventilation air annular space
Double-wall pipes: ierting procedure, T0e" ppe ~ 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 m
Vent pipes
006 |Engine room ventiation fan 2
Air pipes
Pip MAIN ENGINE SCOPE 007 |Gas detector engine room *72) Table 2: Volume of ME infernal gas piping 41 For the exact position and pipe connection execution please refer to the “Pipe Connection Plan’. B
O Pipe connections 008 |Shut-off valve (double well execution} nter Volume of Volume of #7) Air suction must be from a safe orea.
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 Calculated according to the guidance in MM under =
010 |itermediate piece tonsideration of the GVU volume s pravided in tafle 1 on puge 2, the ME inner pipe volume as provided in table 2
6 oyl 100 1 7L of this page and the volume in the system pipin
n be selected between 5 and 15 bar(g). Once set-pressure is
01 _|Gas defector amnular space, ship side (GVU) %10 T 10 L 85 L selectad, deviation of +10% is allowed, thaugh nat below § "
DETAL A 012 |Gas defector engine side *74) 8ol L2h) 951 +4) Campressed air supply s required for leakage festing of gas fuel system pipelines and campanents. Air is supplied
SCALE 110 from the starting air system, then air pressure is reduced by the requlating valve [005] to the design gas pressure
* Reference data for inert gas and ventilation air calculation, The intermediate”piece {016] must be remaved during normal ME operafion (only ta be installed for comnissianing /
GVU enclosure, Ship side piping shall be cansidered in addition maintenance] and the connectian blinded aff. L
~ annular_space
~ GVU / Engine +5) In order to keep the femperature of the fuel gus mixture (NGVOC) in the specified ronge of 40 - 60 °C
< insulation must be opplied an fhe piping from The GVU fo ME ilef and on ME side
\
+6) Inert qas consumption is colculated accarding fo the uidance in the MM
——— A" suction *2) %12) D
+71] Gos delection for annulor spoce, wifh feedback o engine coniral system: Mandafory
blind flange™ +12) Gos defection in engine roam, above ME and GVU: Required accarding o dass rules.
4731 Gas detecton for poton snirside' PUS), with fesdbuch To engne. ceniral systen: Handator
4710 Gas detecton for amular space, on engine Sido Hantotory, 7o be mtalled wih o dsiame of mx. 2 m fo engine it L
Annul FGSS
nnular space 8] A blind flange has to be installed in the double wall pipe just before the ilet fo the GVU enclosure fo separate the
anndor space of fhe FGSS from the amular spoce of the GVU | main engine [refer o view “Defail A’
Iner gas pipe
£9) The masfer gos fuel supply valve, inert gos inlet and venting outlet is integrated in the Warfsila Fuel Gas Supply System. E
If these componenfs | connections are nof nduded fhey nust be considered on system side
1 B b the G oot g, Svaed by fhe sy and < comeced o e et
flnge on The enge i gt of the counter-lnge i providd i the “Ppe Comection Pl
BiubTe-wall pipe Wi mier ppe danster of DNSD o oufe pipe.danerer of DNAD is reconmendec. [
€11t The extraction fan must have the capacity fo exchange the ventilation ar at mininum of 30 fines per hour. Please consider
the annular volune from ME piping ffrom Table 1) and the additional annular volume from fhe ship side pipin
002%™ The suction pressure must cover Fhe pressure drop over fhe GVU (as provided by the GVU suppler), over fhe ~piping on the shipside|F
{as known by the system designer) and the pressure drop over the piping on the ME side as provided in fable 3 on page b
. +12) Mandatory, to suck suffcient suction air fron a safe area fo the GVU enclosure. The ai suction pipe fo be equipped

7 Gos / nert gas release

lil }:;) suction /EI 4 lil E:éa/semer' gas ‘ ‘ 006 Annular space ventilation ‘ /EI i‘;, S:%m ‘ ‘
| | A
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A lable 3: Pressure drop over fthe annular space on engine side A
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