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SURFACE PROTECTION SEE GROUP 034k

TOLERANCING PRINCIPLE 1S08015

Availahl i

No.

Execution

Material
ID

Cylinder
No.

Attribute 1:
Gas pressure requlation

Attribute 2:

Gas supply system

iGPR

GVU NG

NG+VOC

001 PAAD368722 5-8 X X
002 PAAD368724 5-8 X X
003 PAAD368684 5-8 X
004 PAAD368688 5-8 X X

NOTE
The above executions can be configured using the Engine Configurator.
Detailed guidance for the execufions is provided within the Marine Installation Manual (MIM). If a specific execution of inferest is
not 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 met:

INLET - Gas supply

SURFACE PROTECTION SEE GROUP (0344

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 inlef connecfion
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.
OUTLET - Gas / Inert gas release, system side D
- 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. L
- 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.
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 paint must be lower than the gos 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 ventilation air on GVU side: refer to table 1 on page 2.
OUTLET - Gas monitoring, piston underside F
- Must nof be connected fo other venfing pipes
- Gas release to safe area outside of engine room
- Af fhe end of fthe venf pipe, safety devices (e.g. flame arrestors) have fo 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 / Venfilation air to GVU
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
Ventilation procedure | flow path:
Ventilation air from a safe area > the annular space of the piping befween fhe 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.
ventilafion outlet {connection D2). ) - Venfilation air dew point must be lower than fhe gas femperature.
Bipe connection: Connected fo a venfilation line with extraction fan fo suck the ventilation - Sufficient ventilation air (min. requirement of 30 air exchanges per hour) must be sucked by the
air and release fo outside of engine room. The venfilation fan suction capacity has to be extraction fan from a safe area into the annular space of ME infernal and external piping.
sufficient for 30 air exchanges per hour. The venfilation line must be equipped Pipe connection. Quter pipe connected to the annular space of the supply pipe via
with a gas defector. welding cannection
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
B1 connection
OUTER PIPE {annular space)
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 DN100 578 | 2270 |
INLET - Inert gas
6 cylinder DN100 578 | 2270 |
lnerting pracedure | flow path:
7 cylinder DN100 578 1 2270 1 GVU inert gas inlef (connection B2) > GVU piping > Piping between GVU outlet
{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 calculating deviation of +10% is allowed.
inerting gas consumption and ventilation air flow) lnert gas copsumption: According fo guidance in MM
Pipe connection: Connected fo the inert gas supply system

GW

Schematic oufline view

of the fthe GVU-ED type.

For detailed dimensions

of the 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 1 Nl 1 1 1 1 1 0 L 1
SYSTEM PROPOSAL Pos. |System Companents Pos. [Engine Components Pos. |Engine Cannections™
Gas handling room | carga machinery room Vent | Purging Valve INLET - Gas Supply
9 g y ging
. 002 |Extraction fan ECO2 |Shut-off valve gas rail pipe OUTLET - Gus / Inert gos release, engine side
Al 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
- annular space - air 005 |pressure regulating valve OUTLET - Gas monitoring, piston underside n
Vent pipes
N 006 [Master gas fuel engine valve ¥3) %) cenics
Ir pipes
8 Pip MAIN ENGINE SCOPE 007 |Engine room ventilation fan Table 2: Volume of ME infernal gas piping +1) For the exact position and pipe connection execution refer to the “Pipe Comection Pla’ B
O Pipe connections 008 |Purging valve Volume of olume of #2) Air suction must be fram a safe aren, with an adjustable orifice fitted to the air inlet. The arifice is regulated to
009 1ow idcator Cylinder | o e W% famnular space (%] ensure adequate ventilation for the fhe ME gos piping.
— Orifice 5 gl %5 1 95 1 +3) Conditional. requirement - Dnly to be instolled if there is a branch pipe fo the ofher gas cansumers. [
Condensate water tra
010 P 6o 170 ( 15 1 %4 Compressed air supply s required for leakage fesfing of gas fuel systen pipeines and compunents. Air is supplied
— from the starting nir system, then air pressure is reduced by Hhe reguiating valve (005) to the design gos pressure.
T~ 011 |Gos defector 7o 1951 30 The infermediate-piece (018] must be removed during normal ME operafion larly to be installed for commissionng /
¢ N 013 | Venfing box 3o 220 1 e maintenonce) and the connection blinded off, C
. +5) Piping hetween the gas handling [ targo roan and engine: Supplied by the shipyard and is connected to the inlet
/" trom compresseq Y O suction 12 014 | Shut-off valve, campressed air supply % Reference data for nert gas and ventilation air calculation. flarge 0 The ngie sie et o fhe cower flance 4 n e e Covctn P
Table % Volume of ME infernal Ship side piping shall be considered in addition. o eck_in 2 e
— air supply \V ventilation \ able " Volume of Mt infernal gas piping 015 |Non-return valve s Piping Damg wall 7ipe with imer pipe dameter 5f DNB] and sufer pipe: dmeler of DNIOD is recommended. -
016 |Shut-off valve (double well execution) Single-wall pipe with diameter of DNBO is recommended, if fhe position fulfls the rule requiements of nan-hazard zane
-1 N
D 017 |Double-block and bleed valve #6) lnert gas quility: Arcording o the specification in the Murine Instullation Munual (MIM) 0
alculafed accordng fo_the guidance in MM uncer
ON100 ] 018 |ntermediate piece cansderalin o i VU voa o roved i fotle 1 on pge 2. “The NE iner pipe volume as provied in fable 2
fhis poge und fhe volune in the systen pping
- an be selected befween 5 and 15 bar(g). Once set-pressure i
i 019 |GVU feg. Wartsid enclosed type (GVU-ED! in vertical execution) e e ot Fomgh "t bl B
020 |GVU extraction fan #71) Gas defection for annular space, with feedbuck fo engine conirol system: Mandatory
; . %72) Gos defection in engine room, above ME and GVU: Requred according to closs rules
*  Reference data for inert gas and ventilation air calculation. #73) Gos defecton for piston underside (PUS), with feedback to engine control system: Mandatory
E Ship side piping shall be considered in addition. #74) Gos detection for annulor space, on system side: Mondatory, to be instulled with o distance of mox. 2 m to engine inlet c
+8) Conditional requirement - I the gus femperature is not aluays higher than Hhe ambient air femperafure, condensate
cwnulafe in annular space, In fhis case, condensate fraps nust be arranged at the low paits of fhe ship side
/ gas piing. If. fhe condensaie water frap LAH is riggered, the frap must be manually drained. To o fis, fhe inlef
Bl / valve {narked NO. on fhe draving) must be closed. Then fhe vening valve and crain valve (narked L
| draving) is opened. When the frap has been drained, all valves are to be refurned fo their nornal position
| +9) Cndional requrenent - o condnsute i aloged iy the HE gis g, Therclre i he gas fempratie i ot
Mgher han the ambient air fenperalure, o dedcated dry ar Supply mst be arranged et
DETAIL A *13 |
3 At 1 020%™ \ fron cotral ar sugy FlF the 150 85731, dass x-x, I8 et panl 2130 F
\ - From ar_cryer (fulfl the IS0 8573-1, class x-4-x, Le. dew i
— o Ve iy ot ong oa et Tempaebure i syt e 20 01
— — Air sucfion==
007 8 \ N 410) Adjustable pressure reguating valve (range 05 - 8 barlg)
- [ [ ’ S re-sefling pocedure. The préssure requalng valve mist b adjusted 5o the flov indcalor 009 shovs ust  snall L
as | inert gas release ~—~1]_] flow outside when the extraction fan is in operatian.
—~ — DAL B #11) The on | off signal of the gus made fran fhe remofe control systen can be used fo open / close the valve.
Gas / inert gas
G ™ |__L| release Annular space ventilation SCALE 110 +12) In the event that the compressed air supply is deactivated, an air suction supply must tome from o safe area. G
‘ I +13) The exiroction fan nust have fhe capacty fo exchange the ventilation air af mininun of 30 fines per hour. Please consider
! - & amular space volune of ME_pipig faccording o fable 2 on fhis pagel, the annular spae volume of fhe ship side pipig
air | ‘ and the_amular space volune of the BV faccording fo fable 1 on page
— suction i The suction pressure must cover the pressure drop over the GVU o prnvmen by the GVU supplier), over the piping on the shipside | —
(OW‘W;)SSEU air supply v | 0N (as known by the System designer) and fhe pressure crop over the piping on the ME side as provided i fable 3 on page .
*!
I #12) 141 In cuses whare the qus suply pressure s above the nax. desigp pressure of the GVU enclosure valve 106 must be o
n ventilation i a quick-closing type valve (tlosing time < 1 S] to protect the GVU enclosure against overpressure in case of
H ®=z @ a inner gas ppe rupture within Fhe GVU H
e *11 A
i #15) Has to be located os close os possible and downstream of the master engine valve (pos. D06]. Can be connected inside
01 ‘ : S
| or oufside of the engine room.
— } From nert #17) Ta be installed acrording fo closs requirements. =
M *10 i gas system* +18) The annulor space of the piping far the ofher gas consumers must be disconnected from the annuar space of fhe ME
gus piping, eg. separated air suctions for the ather gus tonsumers ure required
J )
005 T
®
| - L
&
0.2 mm 011%%2 z
K 013 ©) «
see DETAL ) 019
Air suction %2) (™
004 :
t
£C0] see DETAIL B 002
1 FCO3 EC02 4 _ 006 L
e et
! e 5
: : 3) [ . :
7 AN
L ] T
O O O O Q " i P
| @ (( W a
MAIN ENGINE *15)
FC03 ® o117 ooe
N ECO2 00L~] N
*3)
no e 005 007
| ECOL ™™ | i
NC
P ht P
|~
g1 01777 to ofher
OWO gas consumers
= %4, From inert I~
005 gas system
NC. *6)
' ™ A suction A
ENGINE ROOM Condensate crain *4)
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lable 3: Pressure drop over fhe annular space on engine side
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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

X620F-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.
F
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2 | 7 3 \ b \ 5 6 7 8 : 9 10 2
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 outflet 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
Yenfilation procedire / flaw path: Al fuel gas supply system (FGSS) via  welding connection.
Venfilafion air from o safe area > fhe annular space of fhe piping befween fthe 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 fhe supply line via
5 cylinder DN100 578 1 2210 1 welding connection. The connection pipe to the engine must be kept as short as possible
6 cylinder DN100 578 | 2270 | and never longer fhan 30 m.
7 cylinder DN100 578 | 2270 |
8 cylinder DN100 578 | 2270 | INLET - Inert gas
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 ~ qas 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} g Volume of Volume of #7) Air suction must be from a safe orea.
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 ¢yl 15 | 95 | Inert_gus_ronsumption: Colculated accarding 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 170 1 115 1 of this page and the volume in the system piping.
lnert_gas gressure: Can be selected between 5 and 15 bar(gl nce sef-pressure is
01 _|Gas defector amnular space, ship side (GVU) %10 T 195 1 30 L selectad, deviation of +10% is allowed, though nat below § bar "
DETAL A 012 |Gas defector engine side *74) 8ol 20 | L +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 /
Gw len:tusure, 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
\
A suction *2) %12 +6) Inert qas consumption is colculated accarding fo the uidance in the MM 5
—— Air suction
+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
Anndlar space FGSS 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 A1
Iner gas pipe
gos pe +9) The masfer gos fuel supply valve, inert gos inlet and venting outlet is inegrated in the Wirlsili Fuel Gos Supply System c
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 mie e danster of DNED o oufe pipe.daneter of DNIO is reomnended [
€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 supplier), 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
Y 7Y with an adjustable orifice fo ensure adequae venfilafion
[ 5 Gas / nert gas release -
2 7 Gas / inert gas
& A suction /EI Annular space ventilation /EI
release Air suction
*2) O ‘ ‘ 006 T %2 %12) ‘ ‘ °
| | \¢
o
12)
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lable 3: Pressure drop over fthe annular space on engine side
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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 to respective class specification and requirement.

INLET - Inert gas filling flowmeter

To be kepf close | blinded off during normal operation
lnert gas quality: According to specification in Marine Installation Manual (MIM)

Pipe connection: Only fo be used / connecfed for maintenance of the flowmeter.

X62DF-51.0

N

INLET - Gas supply

INNER GAS PIPE A
Gas quality: According to specification in the Marine Installation Manual (MIM).
Gas pressure: Design pressure based on GTD requirement for the selected rafing and selected minimum LHV plus sysfem
pressure drop. Operational variafion via engine confrol system possible.
Permissible gas pressure fluctuation: + 0.6 bar {across all frequencies) —
Mass flow: According fa GTD
Gas temperafure: 0 - 60°C
NOTE: regarding gas ftemperature vs. ventilation air femperature and methods fo avoid / handle condensation in the annular space,
refer to the specification for conmection 81 and remarks on page 2 B
Pipe connection: Inner pipe connected to the gas supply line from gas sforage / handling system via flange connection (please
refer to the "Pipe Connection Plan")
lnert gas supply: An inert gas supply must be connected upstream to the iGPR right affer the master gas fuel supply valve fo
enable purging of the whole system+engine piping —
lnert gas quality: According to specification in Marine Installation Manual (MIM).
lnert gas pressure: Can be selected between 3 and 15 bar(g). Once sef-pressure is selected, deviation of =10% is allowed, _
though nof below 3 bar.
lnert gas volume engine side: Provided in fable 1 on page 2. C
OUTER PIPE (annular space) - ventilafion air ouflef
Ventilation air quantity and quality: refer to the connection 81, "INLET - Ventilation air annular space’.
Pipe connection: Outer pipe Is connected fo the annular space of the supply pipe via flange connection (please refer to the
"“Pipe Connection Plan”) —
Gas detecfion: A gas defector must be installed in the venting line, at a max. distance of 2 m from fhe engine inlet, and has
fo be placed right nexft to the oufer pipe (annular space) connection on the side closest fto / furthest from fthe engine inlef
Interruption of gas supply: The main gas supply line fo each consumer or sef of consumer must be equipped with a manually D
operated stop valve and an automatically operated "master gas valve" coupled In series or execufed as a combined manually
and automatically operated valve. The valves shall be sifuafted in the parf of fthe piping that Is oufside the machinery
space confaining gas.
OUTLET - Gas [/ Inert gas release, engine driving end —
Can be connected fo gas / inerf gas release, engine free end (connection 80), but must not be connected to ofher venting pipes.
No additional valves allowed in the venting pipeline
Gas release to safe area outfside of engne room
At the end of the vent pipe, safety devices eg flame arrestors must be installed according fo respective class specification and requirement |E
OUTLET - Gas / Inert gas release, engine free end
Can be connected to gas / inert gas release, engine driving end (connection 79), but must not be connected to ofher venting pipes.
No additional valves allowed in the venting pipeline. L
Gas release fo safe area oufside of engine room.
At fthe end of fhe venft pipe, safefy devices e.g. flame arresfors must be installed according fo respective class specification and requirement.
INLET - Venfilation air annular space
Location and execufion according fo "2-S Dual Fuel Safefy Concept” as linked in MIM. F
Ventilation air dew poinf must be lower than the gas temperafure. If the ambient air I1s not sufficiently dry, dry air must
be supplied. Please refer to the remarks / propasals on page 2.
Sufficient ventilation air (min. 30 air exchanges per hour) must be sucked by fthe exfraction fan from a safe area info the
annular space of ME infernal and exfternal piping -
Volume for ventilation air on engne side: refer fo table 1 on page 2
3 X62DF-$1.0
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1 1 L’ 4 2 L 2 1 1 — 1 1 L B 1 1 —L 19 1 0 L 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
A normal operafion l]””eurmpr‘pzpu[e N g?rg 003 [Master gas fuel supply valve ECO3 [Shut-off valve QUILET - Gas / nent gas release, engine free end A
Double-wall pipes ENGINE ROOM 004 |Adjustable orifice ECOL |Pressure regulating valve INLET - Ventilation air annular space
inerting procedure; MMEr pipe - nifrogen
, annular space - air 005 |Pressure regulating valve air supply for pressure fest ECOS [Bleeding / vent valve OUTLET - Gas moniforing, piston underside L
Vent pipes 006 [Master gus fuel engine valve *3) ECO6 |Shut-off valve gas rail pipe INLET - Inert gas filing flowmeter *19)
8 A pipes MAIN ENGINE AREA 007 |Engine room ventilation fan ECO7 |Gas defectar piston underside Remarks: N
Pipe comnections 008 |Purging valve ECO8 |Vent valve +1) The excact pasition and pipe connection execution please refer to the "Pige Cannection Play.
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 | c
/ “ 013 |Venting box nainfenance) and the connection binded off.
; air suction *12) 5) Piping between the gos handing | cargo room and engine is supplied by the shipyard and is comected fo the inlet
| QCS”S;;’PT;”“S“W it . Table % Velume of ME internal gas piping 014 |Shut-off valve, compressed air supply Elnge o fhe engmge oo [myagm o fre cuter Hange . wnvp\ged i ihe " pepy[nnnedmn Plan’), L
ventilation . b deck pe 190 20 nach
Y i Volume of Volume of 015 [Nan-return valve Daumz vl pme iih imer nme diameter 57 DNSS and aufer mpz ameter of DNG0 s reconmended.
== YINCRr | inner pipe {U% |annular space (14|
o o1 o 016 |Shut-off valve (double well execution) Sigle-wall pipe wifh diameter of DNSD is recommended, if fhe position fulfils the rule requirements of non-hazard zone
D ol il
| N0 ] & o 75 1 01 017  |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 2401 A 018 _|Intermediate piece Must be istalled with o disfance of max. 2n fo engne
- ol 25 1 %1 121 G5 delection n engne Faon above M and 1GFR. Requred mwrdmg fo WinGD "2-S Dual-Fuel Engine Safety Concept” L
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 dstinguish 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
E 021 [Manual stop valve engine gas supply %20) i E
i *0) Condifnl recurenent - If the s fenperature i 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 1Tap 1as been draned, Gl valves ar¢ fo be refurned To their normal pesiton =
-
024 |Pressure regulating valve annular space air_supply Air suctfion—s #9) Conifonal requenent - No condensate is allowed n the ME gus pipng Therefar, if the gus fenperature is not
~ Migher than the anbient ar. fenperatues, o dedated ary air Supply st be arvdnged eiher
DETALL A ~ %on tantral o supply Rl he 160 G573 1, closs x-hex, le. tew paint < 3 °T)
F SCALE 16 =LAl - From air dryer (fulfill the IS BS73-1, closs x-4-x, ie. dew paint < F
- From warking air supply (os long as gas temperature is mwuys abave 20 °C)
007 *13) L~ EEE& 1510 #10) Adjus?nme pressure regulating valve [range 9.5 - B barlgl
002 ( Pre-sefing procedure: The pressure regulating valve musf be adjusted so the flaw indicatar 009 shows just a small
— ! t| flow outside when the extraction fan is in operation. =
. #11) The on / off signol of the gus mode from the remate control system can be used fo open / dose the valve
s Iil I__Ll tl #12) In cases that the compressed air supply is deactivated, an air suttion supply must come fram o safe area.
#13) The extraction fan must hove the copacity o exchange the ventilation air of minimum af 30 fines per haur. Please consider
| annular volume from ME piping {fram Table 1 and the odditianal anular volume fram fhe ship side piing,
| The suction pressure musi cover fhe pressure drop over fhe piping on fhe shipside {os knawn by fhe system designer) and
ar e prassure Gop over e paing and (GPR on 1he NE side as. provded in fable 7 on page 1
n suction I~
(Om&rs)ssgd air supply *12) #15} Has fa be lacated as dose os possble and downstream of fhe master engine volve (pos. 004L Can be comnected
inside or outside of fhe engine raom
tila
" ®E veniation ) lnect_gus_consumption: Calculafed accarding fo fhe guidance in the Marine Installation Manual (MIM) under "
z 014" 2 sanserafion of fhe n fale | provided HE ime i vlune
g ®= eletted betueen 3 and 1 barlg Once sel-pressure is
2 & 2 seected, devaton of +10% s olowes, Though ot below 3 b
=
i 009 = 17} To be insfolled according to class requirements. L
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 ns 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
- can'be combined with it accordngly. L
<
&
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lable 2: Pressure drop over fthe annular space on engine side (IGPR + piping)
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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).

X62DF-51.0

®

A
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: B
40 - 60 °C for pure NG and for fthe mixture of NG and VOC up fo max. 25% of VOCL
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 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 gufomatically operated "master gas valve" coupled in series or execufed as a combined manually and aufomatically operafed 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 cannecfed to gas / imert gas release, engine free end (cannecfion 80), buf must not be connecfed to other venfing pipes
- No addifional valves allowed in the venting pipeline —
- Gas release fo safe area outside of engine room
- At the end of the vent pipe, safety devices e.g. flame arrestors must be insfalled according to respective class specification
and requirement.
OUTLET - Gas / Inert gas release, engine free end :
- Can be cannecfed to gas / imert gas release, engine driving end (connection 79), but must not be connected to afher venting pipes.
- No addifional valves allowed in the venting pipeline
- Gas release fo safe area outside of engine room
- Af the end of the venf pipe, safefy devices e.qg. flame arrestors must be insfalled according to respecfive class specification and
requirement.
INLET - Venfilation air annular space
- Air suction from a gas safe area F
- Execufion of the air suction pipe according to the concepf as pravided in fthe "2-S DBual 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 calculation of extraction fans capacity: see table 1 on page 2. —
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1 1 L’ 4 2 L 2 1 - 1 1 1 Nl 1 1 1 1 1 0 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
A normal operation "””EFL 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 -
B 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
. Air pipes MAIN ENGINE AREA 006 |Shut-off valve {double-wall execufion) ECO6 |Bleeding / vent valve INLET - Inert gas filling flowmerer %10 N
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  [Bleeding valve ECO9 {inert gas shut-off valve %7) Compressed air supply is required for leakage testing of gas fuel system pipelines and components. I
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 Engine =
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.
D 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:
E - 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 Connection
K Welding Connection *10) Connection only femporary used | opend for maintenance of the flownefer. To be disconnected during
s ide normal operation.
| 003 ( t' 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
lil *5)
G [ ‘ N 002
‘ | ‘ ‘\H Table % Volume of ME internal gas piping
B Cylinder | Volume of Volume of [
gas pipe Y inner pipe (1% |annular spate (I
<
n o e annular space blank piece 5ol Wl ™l
" ®% ®z] Oz 8 6 ol 205 1 120 L i
& venting holes o 201 00
B ol 265 | 00 1
% Reference data for inert gas and venfilation air calculation
Ship side piping shall be considered i addifion.
J J
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