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Ammonia, Methanol and Hydrogen
on 1 vessel is finally possible!

Process Water Tank:
L= 20t (6.10m)

B =8ft (2.44m)

H = 8.6ft (2.59 m)
Capacity: 50000 Its (50 m?)
Filling Rate: 85%
Density: (1000 kg/m*)
Pressure: NCPT \
Temperature: NCPT
Qty=2

DECK C2

28000 ABL

DECK A2
22200 ABL

MAIN DECK
18700 ABI

METHANOL TANK

L= 40ft (12.19 m)
8 = 8ft (244 m)
H = 8.6ft (2.59 m)

Empty Weight = TBD
Building = IMO Standard
(Type approval ready)
Supplier = TBD

AMMONIA TANK

L=40ft (12,19 m)
ft

ing = IMO Standard
(Type approval ready)
Supplier = T8D

A

FREE FALL BOAT AND WALKWAY

3 solutions from AURELIA!

PSA (Amnispura)

L=20ft (6.10 m)

B = 8ft (244 m)

H =9.6ft (2.896 m)

aty=1

Connections:

H, Inlet From FHG Equipment
H, Qutlet to FC's

Electricity supply to MSB

POSSIBLE HAZARD:

ENGINE ROOM VENTILATION (EXHAUST)
= A High temperature outgassing, risk of ignition

when in contact with the hydrogen vent.

«  The free fall boat was moved to the starboard side,
an extension of the walkway is necessary.

POSSIBLE HAZARD:
ACCOMODATION VENTILATION
| «  Possibility of ingress of NH3
and MeOH gases through
ventilation.

POSSIBLE HAZARD:
ENGINE ROOM VENTILATION
- +  Possibility of ingress of NH3,
and MeOH gases through
ventilation.

POSSIBLE HAZARD:

ACCOMODATION VENTILATION

«  Possibility of ingress of NH3
and MeOH gases through
ventilation.

BRIDGE DECK

33800 ABL

CAPT. DECK

30900 ABL

DECK C

28000 ABL

DECK B

25100 ABL

DECK A

22200 ABL

NH3/MEOH
BUNKERING
STATION

=
Fuel Cells (Ballard)
L=25ft (7.58 m)

ft +1m (3.44 m)

H = 8.6ft (2.59 m)
aty=2

| Connections:

Option A: at stern

H, Inlet From PSA
Electricity supply to MSB

Inert Gas System
L= 20ft (6.10 m)
B=8ft(2.44 m)
H = 8.6ft (2.59 m)
Qy=1
Connections:
Inert Gas to Cracker
Inert Gas to Reformer
Inert Gas to FC's

Cracker and Reformer (Fraunhofer)
L=20ft (6.10 m)
B=8ft (2.44m)
H=86ft (2.59 m)

aty=2 i
Connections: Rev Note Orawn By | Check By
NHy Inlet From NH, Tank

Aoproved By | Date ld-a-y]

MeOH Inlet From MeOH Tank | * gngnel i3 ™ RF 15-05-2024
H, Outlet to PSA e WSS ot suecr p—
[tk p——— GAMMA ANT TOPIC :
Oravwing subject St
/‘\AURELlA Optian A - Location of equiament on board GAMMA
N o n corvop bee | Proet Tormwbo | Praecton | Paner Units Scoe [Sheet
6230WG01

A3 from) 1200 il
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Option A: at stern

e Ammonia Tank type: 40ft container
e BioMethanol Tank type: 40ft container

The location of new equipment and the ammonia and methanol
tanks (both container type) will be concentrated at the stern of
the ship. This will include a design and development of a new
platform with two levels, taking into consideration the existing
platform used for provision cranes and lifeboats. Ammonia and
methanol tanks are located on the first level. This option, although
easy to install and integrate, required repositioning of safety
evacuation equipment.

Above the ammonia and methanol tanks are positioned the two
containers for the process water used in the methanol reforming
and for the PSA units.

Fuel Cells (Ballard) |
L=25ft (7.58 m) A
B=8ft+1m(3.44m)
H =8.6ft(2.59 m)
Qty=2 |

t

On the second level are
located the new
technology containers for
reforming methanol and
cracking ammonia. The
obtained hydrogen will be

H, Inlet From PSA
Electricity supply to MSB

Inert Gas System
L = 20ft (6.10 m}
B = 8ft (2.44 m)
H = 8.6t (2.59 m)

e purified in PSA unit and
ettt used for the fuel cell, also
0O located on the top level

Cracker and Reformer (Fraunhofer)
L = 20ft (6.10 m)
B = 8ft (2.44 m)
H = 8.6ft (2.59 m)
Qty=2
Connections: Rev. Note
NH; Inlet From NH; Tank
MeOH Inlet From MeOH Tank

H, Outlet to PSA 4

of the new platform.

Drawn By Check. By Approved. By | Date (d-m-y)

FC

™ RF 15-05-2024
1| Project subject Vessel

GAMMA ANT TOPIC

Orawing subject Client

Option A - Location of equipment on board GAMMA

Project Draw. No. Paper Urits Stale Sheet

Projection

> | a3

106230WG01

[mm] 1:200 1
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DETAIL "A"
(

Fuel Cells {Ballard
L =25t (7.58 m} Methanol Reformer {Fraunh
B=8ft+1m(344m) L=20ft(6.10 m)

H = 8.6ft (2.59 m} S B = 8ft (2.44 m}
Qty=2 H=86ft(2.59 m)
Connections: \ ; Qry=2

H, Inlet From PSA Connections:

ofer)

Electricity supply to M5B PSA (Amnispural MEOH Inlet From MeOH Tank
L =20t (6.10 m} H; Outlet to PSA
B=8ft (244 m)

H =96t (2,896 m) -~
ay=1 &
Cennections: i

H; Inlet From FHG Equipment =

H; Outlet to FC's Process Water Tanl

Electricity supply to M5B [= 20t (6.10m)
B=8ft (2.44m)
H = 8.61t (2.59 m)
Capacity: 50000 Its (S0 m*)
Filling Rate: 85%

n
Pres:
Te empe rature: NCPT

Ammonia Cracker {Fraunhofer) METHANOL TANK
m)

L=20f {6.10 .

B =8t (2.44 m) Type: Tank in tank 0

H =860 (259 m) Cofferdam Space: 600 mm Typ. i
aty=2 E/R F.OT Tank: 248.3 m?

Connections: AMMONIA TANK

FH, Infet From NH, Tank Gross Vohume = 114
H, Outlet to £54 Filling Rate: 95%

Type = Structural

5

D = 4.2 m (Maximum)
H=70m

Type: "C" Vertical
Gross Volume = 95 m*
Weight =21,11t
Building = Custom
Supplier = TBD

POSSIBLE HAZARD:

ENGINE RODM VENTILATION (EXHAUST)
High temperature oulgassing, risk of ignition

when in contact with the hydrogen vent,

5 = Inert Gas System
FREE FALL BOAT AND WALKWAY BRIDGE DECK S 4 U=20ft (6.10 m]

> b B=8ft (2.44 m)
*  The free fall boat was moved to the starboard side, 33800 ABL ~ 4 H :E.S:ll} 59 in]
an extension of the walkway is necessary. -’ 5 Qky=1
APT. K Connections:
ﬂ Inert Gas to Cracker

Inert Gas to Reformer
Inert Gas to FC's

DECK B2
EEEBRE YT P e
25100 ABL
. St ™ RE 15-05-2084
e I \ I T e [ W el
72200 ABL [ : SAMA ANT TOPIC
e Drawiag subject Client
Y " y
- Option B - Location of equipment on board GAMMA
MAIN DECK QAUer |A Fraject [ oraw. na. | Protectien Paper units Scale Snawt
»~, , | 18700 ABL 1062303 ‘@' = s (el 1200 [

"Ammonla Tank type: 40ft container
B}gMethanoI Tank type: Structural type

; Optlon B'GOhSlsts of placing the various equipment along the length
,-'of thes_ Shlp This option allows a better distribution of the
-'eqUIpme‘nt resulting in a lower impact on the trim of the ship.

'-Plus ‘it takes into account the current position of the crane
-:'-pedestal for 4 new platform deS|gn facilitating the mtegratlon of

~the new construction.

For the methanol tank, in
this case a retrofitting of
an existing fuel tank is
considered using
therefore a structural
type one.

Type: Tank in tank
Cofferdam Space: 600 mm Typ.
E/RF.O.T Tank: 248.3 m*

Gross Volume = 155 m?
Filling Rate: 95%
Type = Structural

METHANOL TANK


https://docs.google.com/forms/d/e/1FAIpQLScUtr9eVvE3gRfIxe7VBLpsHtikzU4Js1qlKQysQ3bOxOq0_w/viewform
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POSSIBLE HAZARD:
ENGINE ROOM VENTILATION (EXHAUST)
High temperature outgassing, risk of ignition
when in contact with the hydrogen vent.
BRIDGE DECK
33go0ABL

CAPT. DECK
30500 ABL

Inert Gas System
L =20ft (6.10 m)

DECK C 8 = 8ft (2.44 m)
28000 ABL H = 8.6ft (2.59 m)

Qty=1
Connections:
DECK B2 DECKB  Inert Gas to Cracker
25100 ABL 25100 ABL Inert Gas to Reformer
Inert Gas to FC's
DECK A2 . i DECK A
22200 ABL | | 22200 ABL i
NH3/MEOH ,/
A e o

Cracker and Reformer {Fraunhofer) PSA (Amnispura)
L=20ft(6.10m) L =20ft (610 m)
B=8ft(2.44 m) 8=8ft (2.44m)

Fuel Cells (Ballard)
L =25t (7.58 m)
8=8ft+1m(3.44m)

H=8.6ft (2.59m) H =6l 2.896/m): H =86t (2.59 m)
aty=2 Ay Qty=2
Connections: B  Connections: ; Connections:
NH, Inlet From NH, Tank |2 H, lnlet From FHG Equipment H, Inlet From PSA
MeOH Inlet From MeOH | POSSIBLE HAZARD: Hy Outlet to FC's

e Electricity supply to MSB
H, Outlet to PSA ACCOMODATION VENTILATION Electricity supply to MSB

I «  Possibility of ingress of NH3
and MeOH gases through

ventilation.

POSSIBLE HAZARD:

ENGINE ROOM VENTILATION
- +  Possibility of ingress of NH3.
and MeOH gases through
ventilation. =]

METHANOL TANK

AMMONIA TANK

D = 4.2 m (Maximum)
H=70m

POSSIBLE HAZARD:
ACCOMODATION VENTILATION
Type: "C" Vertical =

«  Possibility of ingress of NH3

and MeOH gases through
ventilation.

Type: Tank in tank
Cofferdam Space: 600 mm Typ.
E/RF.O.T Tank: 248.3 m*

Gross Volume = 95 m*

Weight = 21,11t
Gross Volume = 114 m?
Filling Rate: 95%

J Type = Structural
—]

Note DrawnBy | Check By | Approved By | Date (demey)

Building = Custom
Supplier = TBD
Process Water Tank:
L= 20ft (6.10 m} 2 Original FC ™ RF 15/05/2024
B=8ft (2.44 m) 431101 3 3464 75 11 | prgject subject
H = 8.6ft (2.59 m)
FREE FALL BOAT AND WALKWAY Capacity: 50000 Its (50 m%) [ e— GAMMA ANT TOPIC
Filling Rate: 85% Drawing subject Client
Density: (1000 kg/m?)
Sl b /‘\AUREUA  Opton C - Locatin o exgnent o bosrd an
Temperature: NCPT W oo comrerpeniga | Proiet | Draw.to. | Prds Paer | nrs Scale Sheot
Qty=2

106230WG03 A3 [mm) 1200 il

..As OptlQ"' A, the location of new equipment and the ammonia and

_methanoi ‘tanks will be concentrated at the stern of the ship.
‘The difference stands in the shape of the ammonia tank which will
be cylindrical, instead of a container one.

The cylindrical NH3 tank simplifies the
system in terms of the number of
connections, as each tank will have a AMMONIA TANK

D = 4.2 m (Maximum)

single tank connection box and piping  #-7om

Type: "C" Vertical
Gross Volume = 95 m®

connections to and from other @ wegnt-2111¢

Building = Custom

systems. The methanol one, instead, @ swler=m
will follow option B.
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Do you want
to know more?

Contact us fo r the best
solution for youl!

Sneak peek behind the curtain of
\' AURELIA Green Ship Concept Design

AURELIA IS LEADING THE GAMMA CONSORTIUM TOWARDS A
SUCCESSFUL RETROFIT OF THE AUXILIAR ENGINE OF A BULKCARRIER

A GAMMA Update Final goal:

feeding  fuel cell  with

purifying hydrogen extracted
on board from ammonia and

methanol.
Thanks to a great start and
an efficient collaboration
between partners, AURELIA
reached the first milestone
defining a retrofit strategy
that will guide the whole
consortium in the following

4 years of the project.

We worklto design innovative proposals to

B Wwishes ofOlr customers
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