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NCHU\*LJI AN SHIP DESIGN

FACTS

« Established 1983 — has been in the business for more than 35 years.

« Based on experience from shipbuilding at shipyards in Fagrde and Florg
* Abt. 45 employees.

« Offices in Fgrde, Bergen and Florg.

« Subcontracting partners in eastern Europe

* High competence on all aspects of shipdesign and shipbuilding.

— Special compentence on RO-RO car and passenger ferries, general
cargo ships and specialized tankers.
* Annual turnover abt - 10 MUSD
* Owned by Fiskerstrand Holding.
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NORWEG\AN SHIP DESIGN

More than 45 different tailor made ferries! &
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What can we do for you? ZAMULTIMRITME

NCF WEGIAN SHIP DESIGN

* We can provide :
* Technical consultancy and feasibility studies
* Concept development
* Evaluation of energy consumption and environmental impact
* Development of documents for RFQ
* Design & Engineering
* From basic design via class design, to detail engineering
* Project management and site-management during shipbuilding process
* We can provide experience from a large |

number of allready built ferries <
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BATTERY PROJECTS AMULTI MARITME

MM PROJECT REFERENCES WITH BATTERY INSTALLATIONS MW NORWEGIAN SHIP DESIGN

60 00u * In total 36 ongoing or delivered MM designed hybrid and

lug in battery vessels
50 000 g y
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2015 2020

B Accumulated all MM projects m Installed battery capacity on board vessel
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The first fully electrical operated ferry route
Two ferries for 120 cars each, with a total of
38160 annual trips.
Power consumption comparable with 200
Norwegiamshouseholds
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NORVVEGIAI\J SHIP DESIGN

MM 103 FE EL

* Fully electric, trade area II e Cars / Pax 120 PBE / 349 Pax
* 2vessels for Fjord 1 * Length 106.2 m
* Tersan Shipyard Turkey * Breadth 17.2 m



MM 49 PE 'MULTI/IMRITWIE

JRWEG !/ [IP DESIGN

600 passengers, gas-ferry, converterted 2020 to hybrid (battery/dlesel) 12 knots, steel hull
3 ferries operating for the City of Oslo
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MM 35 PE EL

350 passengers fully electric ferry (with bio-diesel backup), 10 knots, aluminium
5 ferries to be delivered in 2021 for the city of Oslo




NORV\/EGIAN SHIP DESIGN

MM 105 FE EL 'MULTIMARITWE

* Hybrid Battery/Bio Diesel, EU class E * Cars/Pax 120 PBE / 399 Pax
* 3 vessels for Boreal  LOA 108.6 m
* Under construction at Sedef shipyard 2020-21 * Breadth 18.0 m



MM 82 FE EL .'MULTI/WIRITWE

* Hybrid Battery/Bio Diesel, EU class E * Cars/Pax 83 PBE / 299 Pax
* Client: Fjordl - LOA 84.5 m
* Under construction at Sefine shipyard 2020 * Breadth 17.3 m
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NOR\/\/EGIAN SHIP DESIGN

MM 75 FE EL

* Hybrid Battery/Bio Diesel, EU class E * Cars/Pax 60 PBE / 249 Pax
* Client: Boreal - LOA 78.5 m
* Under construction at Sedef shipyard 2020 * Breadth 14.5 m



MM 74 FC EL 'MULTI/IMRITWE

NORV\/EGIAI\J SHIP DESIGN

* Hybrid Battery/Bio Diesel, EU class C * Cars/Pax 60 PBE / 249 Pax
* Client: Torghatten * LOA 84.4 m
* Under construction at Sefine shipyard 2020  * Breadth 14.5 m
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NDRWEG\AN SHIP DESIGN

MMG62FE EL

* Hybrid Battery/Bio Diesel, EU class E * Cars/Pax 50 PBE / 199 Pax
e (lient: Boreal  LOA 66.7 m
* Under construction at Vard Langsten 2020 * Breadth 14.5 m
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NORWEGIAN SHIP DESIGN

MM 139 FD
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. ¥ BASTO FOSEN

L BASTO FOSEN mume

e Tier III Diesel mech, EU class D e Cars/Pax 200 PBE / 600 Pax

* 3 vessels for Bastg-Fosen (Torghatten)  LOA 1429 m
* 2xSefine Shipyard 1xCemre Shipyard * Breadth 21.0 m



MM 125 FD LNG 4@ O MARTAE

* Diesel/LNG hybrid-battery. EU-D * Cars/ pax. 180 PBE /549 pax
* Client : Torghatten  LOA 129.9 m
* Built 3 x Tersan and 2 x Vard (2018, 2019) * Width 21.0 m
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TYPICAL ELECTRICAL SYSTEM

« Charging of batteries from

shore (50-800kWh/trip) T e | . ﬁ -
- Battery packs 400- JQJT u_)_QJ_J
3200kWh | | -
» Diesel/HVO gensets for °°NN§Tﬂj - = - S - t comECToN
il ‘ . ] i
redundancy and for sailing == @ -— - I
to/from yard @: ————————— @LJ_EJ@L@
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DES'GN CONS'DERAT'ONS AW NORWEGIAN SHIP DESIGN

TYPICAL FERRY DESIGN

DC switchboards & other
electrical components
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Shore charging arrangement
in both ends (High or low
voltage)
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DES'GN CONS'DERAT'ONS AW NORWEGIAN SHIP DESIGN

CHALLENGES AND LIMITATIONS

General challenges

* Rules and regulations challenging in early projects Lo EINSIE CEME = SPEeE CEmelelle

« Limited flexibility and range
» Battery system lifetime and sizing \[ /L

High voltage transformers on board

Integration with on board heating system

ULA g o
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« Allignment and connection with on shore charging
arrangement

« Complex (and vulnerable) charging system
« High charging power - grid upgrades
» Lack of standardization




Propulsion for the future MU MRITME

Hydrogen, batteries, bio-diesel, Ing, ammonia, there are
many alternatives
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LH2 tank

Electric thruster

Electric thruster
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NORVVEGIAN SHIP DESIGN



OPERATIONAL LIMITS

LIMIT FOR RO-PAX FERRIES?

'MULTI MARITMIE

NDRWEG\AN SHIP DESIGN

30 000 18 000
Battery operation might be 16 000
25 000 possible if increased - Solved by combining battery and
< charging tlmde,ldeCfebased et other zero emission technology,
transit speed, large batter - .
=, 20 000 packs P J y 12 000 g e.g hydrogen fuel cells?
o
E 10 000 =
& 15000 =
2 8000 &
5 g
& 10000 6 000 =,
o g
4 000 g
Existing battery electric ferries in 2 000

operation (2020)

0 1000 2000

Trip energy use [KWh]

3000 4000

——Min. charging power 10min charging
- - -Min installed battery 10min charging

Battery system weights (today):
1000 kWh =~ 12,5 tons

(~80 Wh/kg).

May have even higher power
densities at reduced C-rates.




What can we do for you? ZAMULTIMRITME

NCF WEGIAN SHIP DESIGN

* We can provide :
* Technical consultancy and feasibility studies
* Concept development
* Evaluation of energy consumption and environmental impact
* Development of documents for RFQ
* Design & Engineering
* From basic design via class design, to detail engineering
* Project management and site-management during shipbuilding process
* We can provide experience from a large |

number of allready built ferries <
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MULTI MARITIME reference list ferries  ZA@MULTI MARITME

Kapasitet/Capacity Dimensjoner/Dimensions
Design nummer Biler (PBE) Lastebiler Passasjerer Lengde Lengde Bredde Dybde Dypgang [m]
(VTE) (inkl. mannskap)| totalt [m] | bildekk [m] [m] [m]
Prosjektnummer
Project numbe ~ Design number |~ | Cars (PBE ~ | trucks (VT| ~ Pass. |~ ngth overa ~ pgth car dec ~ preadth| = [Depth [| * | Draught [ ~
P326-9 MM 105 FE EL 120 12 399 107,47 103,8 17,7 5,5 38
P324-9 MM 75 FE EL 60 6 249 78,5 74,5 14,2 5,55 4
P323-9 MM 104 FE EL 120 12 299 107,47 103,8 17,7 5,5 3,8
P322-8 MM 62 FE EL 50 6 199 66,68 62,4 14,2 5,55 4
P321-8 MM 104 FE EL 120 12 299 107,47 103,8 17,7 5,5 3,8
P320-8 MM 74 FC EL 60 6 204 84,4 73,8 14,2 5,55 4
P318-7 MM 111 FE EL 130 13 299 115,8 112,2 16,8 5,5 3,8
P317-7 MM 82 FE EL 83 10 299 84,5 81,6 17 5,5 4,1
P317-7 MM 82 FE EL 83 10 299 84,5 81,6 17 5,5 4,1
P317-7 MM 82 FE EL 83 10 299 84,5 81,6 17 5,5 4,1
P315-7 MM 70 FE EL 60 6 199 74,35 70,6 14,2 5,55 4
P314-7 MM 102 FE EL 120 12 299 112,6 102,6 16,8 5,5 4,05
P313-6 MM 125 FD LNG 180 18 550 134 126 20,7 7,15 5
P313-6 MM 125 FD LNG 180 18 550 134 126 20,7 7,15 5
P313-6 MM 125 FD LNG 180 18 550 134 126 20,7 7,15 5
P313-6 MM 125 FD LNG 180 18 550 134 126 20,7 7,15 5
P313-6 MM 125 FD LNG 180 18 550 134 126 20,7 7,15 5
P312-6 MM 101 FE EL 130 10 399 107,53 102,6 16,8 5,5 4,05
P312-6 MM 101 FE EL 130 10 399 107,53 102,6 16,8 5,5 4,05
P311-6 MM 62 FD EL 45 6 149 66,4 62,4 14,2 5,55 4
P311-6 MM 62 FD EL 45 6 149 66,4 62,4 14,2 5,55 4
P311-6 MM 62 FD EL 45 6 149 66,4 62,4 14,2 5,55 4
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Kapasitet/Capacity Dimensjoner/Dimensions
Design nummer Biler (PBE) Lastebiler Passasjerer Lengde Lengde Bredde | Dybde Dypgang [m]
(VTE) (inkl. mannskap)| totalt [m] | bildekk [m] [m] [m]
Prosjektnummer
Proiect numbe ~ Desien number | 7| Cars (PBE * | trucks (VT ~ Pass. " ngth over a ~ heth car dec ™ breadth * |IDeoth [i ¥ | Draught [rr
P310-6 MM 112 FE EL 130 12 299 122,1 112,2 16,8 5,5 3,8
P309-6 MM 61 FE 50 6 199 66,4 62,4 14,2 5,55 4
P308-6 MM 103 FE EL 120 12 349 106,04 102,6 16,8 5,5 4
P308-6 MM 103 FE EL 120 12 349 106,04 102,6 16,8 5,5 4
P307-5 MM 63 FC 60 6 249 69,9 59,45 14,2 5,55 4
P306-4 MM 71 FE 60 5 199 75,8 70,6 14,2 5,55 4
P306-4 MM 71 FE 60 5 199 75,8 70,6 14,2 5,55 4
P303-3 MM 55 FC LNG 40 4 100 62,6 52,6 13,2 5,55 4
P303-3 MM 55 FC LNG 40 4 100 62,6 52,6 13,2 5,55 4
P300-4 MM 139 FD 200 18 600 142,9 139,2 20,7 7,15 5
P300-4 MM 139 FD 200 18 600 142,9 139,2 20,7 7,15 5
P300-4 MM 139 FD 200 18 600 142,9 139,2 20,7 7,15 5
P294-2 MM 64 FC 50 6 249 71,2 62,4 14,2 5,55 4
P294-2 MM 64 FC 50 6 249 71,2 62,4 14,2 5,55 4
P292-2 MM 64 FD 50 6 249 71,2 62,4 14,2 5,55 4
P292-2 MM 64 FD 50 6 249 71,2 62,4 14,2 5,55 4
P284-0 MM 59 FC 50 4 150 66,4 59,4 13,2 5,55 3,5
P282-9 MM 120 FD LNG 242 22 600 129,9 123,24 18,8 6,45 5
P274-8 MM 105 FE MK |1 120 10 350 113,56 105 16,8 5,5 3,1
P272-8 MM 95 FE 115 8 292 102,85 94,8 15,7 5 3,65
P270-8 MM 105 FE LNG 120 10 249 103 105 16,8 5,5 3,65
P269-7 MM 53 FE 42 4 150 54,6 534 13,7 4,8 3,4
P269-7 MM 53 FE 42 4 150 54,6 53,4 13,7 4,8 34




MULTI MARITIME reference list ferries

MU MARTME

GIAN SHIP DESIGN
Kapasitet/Capacity Dimensjoner/Dimensions
Design nummer Biler (PBE) Lastebiler Passasjerer Lengde Lengde Bredde | Dybde Dypgang [m]
(VTE) (inkl. mannskap)| totalt [m] | bildekk [m] [m] [m]
Prosjektnummer
Proiect numbe ~ Desien number | 7| Cars (PBE * | trucks (VT ~ Pass. '~ nethovera ~ heth car dec ™ breadth' ¥ |Deoth [ ~ | Draught m ~
P268-7 MM 90 FC 150 12 690 97,9 90 18 5,7 4
P268-7 MM 90 FC 150 12 600 97,9 90 18 5,7 4
P268-7 MM 90 FC 150 12 600 97,9 90 18 5,7 4
P266-7 MM 49 PE 600 49,9 12,1 5,25 3,5
P266-7 MM 49 PE 600 49,9 12,1 5,25 3,5
P266-7 MM 49 PE 600 49,9 12,1 5,25 3,5
P259-6 MM 90 FE 92 8 290 92,95 90 15,7 5 3,65
P256-6 MM 105 FE MK II 120 10 350 113,56 105 16,8 5,5 3,1
P256-6 MM 105 FE MK |1 120 10 350 113,56 105 16,8 5,5 3,1
P254-6 MM 63 FE 50 6 145 64,2 63 13,7 48 3,4
P252-6 MM 63 FE 50 6 255 64,2 63 13,7 4,8 34
P251-6 MM 70 FE 60 8 500 71,2 70 13,7 4,5 2,8
P251-6 MM 70 FE 60 8 500 71,2 70 13,7 4,5 2,8
P250-5 MM 63 FE 50 6 190 64,2 63 13,7 4,8 3,4
P249-5 MM 49 FE 38 4 160 49,8 48,6 13,7 4,8 34
P245-4 MM 105 FE 120 10 438 109 105 16,8 5,5 3,65
P244-4 MM 77 FD 76 9 599 88,16 774 16,1 5,55 4
P221-1 SKS 75 PBE 75 8 250 88,16 80 13,2 5,55 4
P221-1 SKS 75 PBE 75 8 250 88,16 80 13,2 5,55 4
P218-0 SKS 54 PBE 54 6 200 72,2 63,6 14,2 5 3,5
P215-0 SLS 62 PBE 62 6 200 79,3 74,7 13,2 5,55 3,8
P202-8 SKS 120 PBE 120 10 350 112 105 15,9 5 34
P202-8 SKS 120 PBE 120 10 350 112 105 15,9 5 34
P188-6 SKS 75 PBE 75 8 250 80,4 79,2 14 4,8 3,55
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NOR\NEGIAN SHIP DESIGN

Why do we succeed?

* Best total concept
— Energy etficiency
— Environment friendly
— Focus on safety
— Simple solutions

— User friendly design and layout
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«Our success comes from helplng our 'cllents to be . successl»"_

A - T
e

— =




