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CONVERSION COST ESTIMATE PER VESSEL 
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Appendix H 

Hybrid and All-Electric Car Ferries 
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SIGNIFICANT HYBRID AND ALL-ELECTRIC CAR FERRIES 

Vessel Page No.  

  

 

 

 

  

PRINSESSE BENEDIKTE Page 122

PRINS RICHARD Page 123

DEUTSCHLAND Page 124

SCHLESWIG-HOLSTEIN Page 125

BERLIN Page 126

COPENHAGEN Page 127  

  

  

  

  

  

  

TYCHO BRAHE Page 128

AURORA Page 129

AMPERE Page 130

ELEKTRA Page 131

FOLGEFONN Page 132

MELSHORN Page 133

VARDEHORN Page 133  

  

  

 

  

  

HALLAIG Page 134

LOCHINVAR Page 135

CATRIONA Page 136  

  

  

  

  

 

TEXELSTROOM Page 137

SEASPAN RELIANT Page 138

SEASPAN SWIFT Page 138

BC Ferries (x2) Page 139

Fjord1 (x3) Page 140

Fjord1 (x5) Page 141

Fjord 1 ZeroCat 120 Page 142
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PRINSESSE BENEDIKTE 

IMO: 9144421 

Year Built: 19971 

Year Modified: 2013 

Owner: Scandlines 

Route: Puttgarden – Rødby (18.5 km) 

Principal Dimensions: 143 m x 25.4 m x 5.5 m (draft) 

Cruise Speed: 18.5 knot 

Car/Passenger Complement: 364 car / 1,140 passengers 

Propulsion Power: 17,440 kW 

Battery Capacity: 2.6 MWh2 

Charge Time: 30 min 

Integrator: Siemens 

Battery Manufacturer: Corvus 

Charging System: Onboard generators 

 

 
 

Retrofitted in 2013, the PRINSESSE BENEDIKTE was the world's first 1,000 plus passenger 

hybrid ferry.  A 2.6 MWh battery pack can power the ship for up to 30 minutes and can recharge 

from the onboard generators in 30 minutes.   

Figure 35:  PRINSESSE BENEDIKTE Ferry2

 

1 https://www.scandlines.com/about-scandlines/about-scandlines-frontpage/ferries-and-ports/prinsesse-

benedikte.aspx 
2 http://corvusenergy.com/marine-project/prinsesse-benedikte-ferry/ 
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PRINS RICHARD 

IMO: 9144419 

Year Built: 19971 

Year Modified: 2014 

Owner: Scandlines 

Route: Puttgarden – Rødby (18.5 km) 

Principal Dimensions: 142 m x 25.4 m x 5.5 m (draft) 

Cruise Speed: 18.5 knot 

Car/Passenger Complement: 364 car / 1,140 passengers 

Propulsion Power: 17,440 kW 

Battery Capacity: 2.6 MWh2 

Charge Time: 30 min 

Integrator: Siemens 

Battery Manufacturer: Corvus 

Charging System: Onboard generators 

 

 

 

  

Figure 36:  PRINS RICHARD Ferry2

 

1 https://www.scandlines.com/about-scandlines/about-scandlines-frontpage/ferries-and-ports/prins-richard.aspx 
2 http://corvusenergy.com/portfolio/prins-richard/ 
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DEUTSCHLAND 

IMO: 9151541 

Year Built: 19971 

Year Modified: 2014 

Owner: Scandlines 

Route: Puttgarden – Rødby (18.5 km) 

Principal Dimensions: 142 m x 25.4 m x 6 m (draft) 

Cruise Speed: 18.5 knot 

Car/Passenger Complement: 364 car / 1,200 passengers 

Propulsion Power: 15,840 kW 

Battery Capacity: 1.6 MWh2 

Integrator: Siemens 

Battery Manufacturer: Corvus 

Charging System: Onboard generators 

 

 

 

Figure 37:  DEUTSCHLAND Ferry3 

  

 

1 https://www.scandlines.com/about-scandlines/about-scandlines-frontpage/ferries-and-ports/deutschland 
2 http://corvusenergy.com/energy-storage-system-order-for-two-new-scandlines-battery-hybrid-ferries/ 
3 https://www.scandlines.dk 
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SCHLESWIG-HOLSTEIN 

IMO: 9604378 

Year Built: 19971 

Year Modified: 2014 

Owner: Scandlines 

Route: Puttgarden – Rødby (18.5 km) 

Principal Dimensions: 142 m x 25.4 m x 6 m (draft) 

Cruise Speed: 18.5 knot 

Car/Passenger Complement: 364 car / 1,200 passengers 

Propulsion Power: 15,840 kW 

Battery Capacity: 1.6 MWh2 

Integrator: Siemens 

Battery Manufacturer: Corvus 

Charging System: Onboard generators 

 

 

 

  

Figure 38:  SCHLESWIG-HOLSTEIN Ferry3 

 

1 https://www.scandlines.com/about-scandlines/about-scandlines-frontpage/ferries-and-ports/schleswig-holstein 
2 http://corvusenergy.com/portfolio/schleswig-holstein/ 
3 https://www.scandlines.dk 
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BERLIN  

IMO: 9587855 

Year Built: 20161 

Owner: Scandlines 

Route: Rostock – Gedser (48.9 km) 

Principal Dimensions: 169.5 m x 25.4 m x 5 m (draft) 

Cruise Speed: 21 knot 

Car/Passenger Complement: 460 car / 1,300 passengers 

Propulsion Power: 18,000 kW 

Battery Capacity: 1.5 MWh2 

Charge Time: 30 min 

Integrator: Siemens 

Battery Manufacturer: Corvus 

Charging System: Onboard generators 

 

 

 

  

The battery bank is used in lieu of an extra on board generator that would be used in normal non-

hybrid operation. 

Figure 39:  BERLIN Ferry3 

 

11 https://www.scandlines.com/about-scandlines/about-scandlines-frontpage/ferries-and-ports/berlin 
2 http://corvusenergy.com/energy-storage-system-order-for-two-new-scandlines-battery-hybrid-ferries/ 
3 https://www.scandlines.dk 
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COPENHAGEN 

IMO: 9587867 

Year Built: 20161 

Owner: Scandlines 

Route: Rostock – Gedser (48.9 km) 

Principal Dimensions: 169.5 m x 25.4 m x 5 m (draft) 

Cruise Speed: 21 knot 

Car/Passenger Complement: 460 car / 1,300 passengers 

Propulsion Power: 18,000 kW 

Battery Capacity: 1.5 MWh2 

Charge Time: 30 min 

Integrator: Siemens 

Battery Manufacturer: Corvus 

Charging System: Onboard generators 

 

 

 

  

The battery bank is used in lieu of an extra on board generator that would be used in normal non-

hybrid operation. 

Figure 40:  COPENHAGEN Ferry3 

 

1 https://www.scandlines.com/about-scandlines/about-scandlines-frontpage/ferries-and-ports/copenhagen 
2 http://corvusenergy.com/energy-storage-system-order-for-two-new-scandlines-battery-hybrid-ferries/ 
3 https://www.scandlines.dk 
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TYCHO BRAHE 

IMO: 9007116 

Year Built 19911 

Year Modified: 2017 

Owner: Scandlines / HH Ferries 

Route: Helsingborg – Helsingör (4 km) 

Principal Dimensions: 111 m x 28 m x 5.3 m (draft) 

Cruise Speed: 14.5 knot 

Car/Passenger Complement: 240 car / 1,250 passengers 

Propulsion Power: 9,840 kW 

Battery Capacity: 4.16 MWh 

Charge Time: 9 min / 5.5 min 

Integrator: ABB 

Battery Manufacturer: Plan B Energy Storage (PBES) 

Charging System: ABB robotic stations 

 

 

 

  

As of the time of this report, the ABB high power charging system is not yet functional.   

Figure 41:  TYCHO BRAHE Ferry2 

 

1 https://www.scandlines.com/about-scandlines/about-scandlines-frontpage/ferries-and-ports/tycho-brahe.aspx 
2 HH Ferries – www. hhferriesgroup.com 
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AURORA 

IMO: 9007128 

Year Built 19921 

Year Modified: 2017 

Owner: Scandlines / HH Ferries 

Route: Helsingborg – Helsingör (4 km) 

Principal Dimensions: 111 m x 28 m x 5.5 m (draft) 

Cruise Speed: 14.5 knot 

Car/Passenger Complement: 240 car / 1,250 passengers 

Propulsion Power: 9,840 kW 

Battery Capacity: 4.16 MWh 

Charge Time: 9 min / 5.5 min 

Integrator: ABB 

Battery Manufacturer: Plan B Energy Storage (PBES) 

Charging System: ABB robotic stations 

 

 

 

  

Figure 42:  AURORA Ferry2 

 

1 http://hhferriesgroup.com/about-hh-ferries-group/ferries/ 
2 HH Ferries – www. hhferriesgroup.com 
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AMPERE 

IMO: 9683611 

Year Built: 2015 

Owner: Norled  

Route: Lavik – Oppedal, Norway (5.6 km) 

Principal Dimensions: 80 m x 21 m x 3 m (draft) 

Cruise Speed: 10 knot 

Car/Passenger Complement: 120 car / 360 passengers 

Propulsion Power: 2 x 450 kW 

Battery Capacity: 1040 kWh1 

Charge Time: 10 min 

Integrator: Siemens 

Battery Manufacturer: Corvus 

Charging System: Cavotec  APSTowers (1.2 MW)2 

 

 

 

Introduced in 2015, the AMPERE was the first all-electric, battery powered ferry in the world.  

The grid was not strong enough to handle a rapid charge at either location, so additional battery 

packs were installed at both Lavik and Oppedal.  The shore-side batteries rapidly recharge the 

onboard batteries, while the grid can slowly recharge the shore-side batteries. 

Figure 43: AMPERE Ferry3  

 

1 http://corvusenergy.com/marine-project/mf-ampere-ferry/ 
2  http://www.cavotec.com/uploads/2017/11/15/cavotec-moormaster-references-as-per-q4-201715112017ld.pdf 
3 https://www.siemens.com/press/IM2015050750PDEN 
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ELEKTRA 

IMO: 9806328 

Year Built: 20171 

Owner: FinFerries   

Route: Nauvo – Parainen, Finland (1.6 km) 

Principal Dimensions: 98 m x 15.2 m x 3.5 m (draft) 

Cruise Speed: 11 knot 

Car/Passenger Complement: 90 car / 375 passengers 

Propulsion Power: 2 x 900 kW 

Battery Capacity: 1 MWh 

Charge Time: 5 min 

Integrator: Siemens 

Charging System: Cavotec APSTowers (1 MW)2 

 

 

 

The ELEKTRA is an electric ferry operating in Finland with an ice class notation.  Following the 

AMPERE, the ELEKTRA is the second battery-powered ferry operating in Europe.  The 

propulsion system was designed to operate solely on battery power for the majority of the year.  

A diesel generator is included onboard to assist in more challenging operations, such as ice 

conditions or a shore-side power failure.  

Figure 44:  ELEKTRA Ferry3 

 

1 http://www.finferries.fi/media/elektra-technical-data.pdf 
2 http://www.cavotec.com/uploads/2017/11/15/cavotec-moormaster-references-as-per-q4-201715112017ld.pdf 
3 https://www.siemens.com/press/IM2017110066PDEN 
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FOLGEFONN 

IMO: 9172090 

Year Built: 19981 

Year Modified: 2014 

Owner: Norled 

Route: Jektevik – Hodnanes, Norway (2.3 km) 

Principal Dimensions: 85 m x 15 m 

Cruise Speed: 9.5 knot 

Car/Passenger Complement: 76 car / 300 passengers 

Propulsion Power: 2 x 750 kW 

Battery Capacity: 1.4 MWh2 

Charge Time: 10 min 

Battery Manufacturer: Corvus 

Charging System: Wartsila wireless induction 3 

 

 

  

The FOLGEFONN was originally retrofitted with a hybrid propulsion system in 2014.   

Figure 45:  FOLGEFONN Ferry4 

 

1 https://maritimecleantech.no/project/mf-folgefonn/ 
2 http://corvusenergy.com/portfolio/folgefonn/ 
3 https://www.wartsila.com/twentyfour7/innovation/hybrid-tech-gets-a-jolt-of-sea-air 
4 http://corvusenergy.com/wp-content/uploads/2015/08/Folgefonn_SDTC.jpg 
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MELSHORN AND VARDEHORN 

IMO: 9210610 / 9210622 

Year Built: 1999 

Year Modified: 2016 

Owner: Torghatten Nord (Norway) 

Principal Dimensions: 112m x 16m x 3.3m (draft) 

Max Speed: 14 knot 

Car/Passenger Complement: 120 car / 299 passengers 

Power: 2,560 kW 

Integrator: Siemens 

 

 

 

  

The MELSHORN and VARDEHORN are sister ships that were retrofitted with hybrid 

propulsion systems in 2016.  

Figure 46:  MELSHORN Hybrid Ferry Conversion 
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HALLAIG 

IMO: 9652832 

Year Built: 20121 

Owner: Caledonian Maritime Assets Ltd (Scotland) 

Route: Sconser-Rasaay, Scotland (5 km) 

Principal Dimensions: 43.5 m x 12.2 m x 1.73 m (draft) 

Service Speed: 9 knot 

Car/Passenger Complement: 23 car / 150 passengers 

Propulsion Power: 2 x 375 kW 

Battery Capacity: 2 x 350 kWh 

Charging System: Overnight shore charge 

 

 

 

 

  

The first of a class of three vessels, the HALLAIG was one of the world's first hybrid vehicle 

ferries.  The vessels typically operate as a hybrid with traditional diesel power supplemented 

with 20% electric battery energy.  The battery banks are charged from the utility overnight.   

Figure 47:  HALLAIG Ferry1 

 

1 http://www.cmassets.co.uk/ferry/mv-hallaig-2/ 
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LOCHINVAR 

IMO: 9652844 

Year Built: 20131 

Owner: Caledonian Maritime Assets Ltd (Scotland) 

Route: Tarbert-Portavadie, Scotland (5.5 km) 

Principal Dimensions: 43.5m x 12.2m x 1.73m (draft) 

Service Speed: 9 knot 

Car/Passenger Complement: 23 car / 150 passengers 

Propulsion Power: 2 x 375 kW 

Battery Capacity: 2 x 350 kWh 

Charging System: Overnight shore charge 

 

 

 

  

As a sister ship to the HALLAIG, the vessels have similar particulars and operational profiles.   

Figure 48:  LOCHINVAR Ferry1 

 

1 http://www.cmassets.co.uk/project/mv-lochinvar/ 
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CATRIONA 

IMO: 9759862 

Year Built: 20151 

Owner: Caledonian Maritime Assets Ltd (Scotland) 

Route: Claonaig-Lochranza, Scotland (7.5 km) 

Principal Dimensions: 43.5 m x 12.2 m x 1.73 m (draft) 

Service Speed: 9 knot 

Car/Passenger Complement: 23 car / 150 passengers 

Propulsion Power: 2 x 375 kW 

Battery Capacity: 2 x 350 kWh 

Charging System: Overnight shore charge 

 

 

 

  

As a sister ship to the HALLAIG, the vessels have similar particulars and operational profiles.   

Figure 49:  CATRIONA Ferry2 

 

1 http://www.cmassets.co.uk/ferry/mv-catriona/ 
2 http://www.ynfpublishers.com/wp-content/uploads/2015/12/Catriona-in-water.jpg 
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TEXELSTROOM 

IMO: 9741918 

Year Built 20161 

Owner: Texels Eigen Stroomboot Onderneming (TESO) 

Route: Texel-Den Helder, Netherlands 

Principal Dimensions: 135 m x 28 m x 4.4 m (draft) 

Service Speed: 10 knot 

Car/Passenger Complement: 350 car / 1,750 passengers 

Propulsion Power: 2 x 4,000 kW 

Battery Capacity: 1.6 MWh2 

Battery Manufacturer: Corvus 

Charging System: Solar panels 

 

 

 

 

  

The TEXELSTROOM is a dual fuel hybrid ferry operating in the Netherlands.  The propulsion 

system is able to operate on either diesel or compressed natural gas and is supplemented by 

electric batteries.  A 150 kWh solar panel array is used to charge the batteries.  

Figure 50:  TEXELSTROOM Ferry1 

 

1 http://www.ship-technology.com/projects/texelstroom-ferry/ 
2 http://corvusenergy.com/merchant_marine/ 



Washington State Ferries Jumbo Mark II Class 1/17/20 

 

ELLIOTT BAY DESIGN GROUP Job: 17102 By:  EMT 

17102-070-0A.docx Rev. A Page:   138 

SEASPAN RELIANT AND SEASPAN SWIFT 

IMO: 9764233 / 9764221 

Delivery: 2016 / 2017 

Owner: Seaspan (Canada) 

Routes: Vancouver-Vancouver Island (~40 km) 

Principal Dimensions: 148.9 m x 26 m x 7 m 

Service Speed: 14 knot 

Car/Passenger Complement: 59 Trailers 

Battery Capacity: 546 kWh1 

Battery Manufacturer: Corvus 

Charging System: Onboard generators 

  

 

 

  

The Seaspan cargo ferries transport trucks and cargo from Vancouver to Vancouver Island.  The 

vessels are dual fuel with diesel, LNG, and supplemented by batteries.  Seaspan recently ordered 

three more vessels of the class.  

Figure 51:  SEASPAN RELIANT Cargo Ferry2 

 

1 http://corvusenergy.com/merchant_marine/ 
2 http://www.seaspan.com/seaspan-ferries-corporation-announces-arrival-second-new-liquefied-natural-gas-lng-

fuelled-vessel 
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BC FERRIES 

Expected Delivery: 2020 

No. of Vessels: 2 

Owner: BC Ferries (Canada) 

Routes: Powell River-Texada Island, BC (8 km) 

Port McNeill-Alert Bay-Sointula, BC (11 km) 

Principal Dimensions: 81.2 m LOA 

Service Speed: 14 knot 

Car/Passenger Complement: 44 car / 300 passengers 

 

 

 

  

Two hybrid ferries are currently under construction for BC Ferries for service in the Salish Sea.  

The propulsion system is a true hybrid with engines that will operate on ultra-low Sulphur diesel 

fuel and a complement of batteries to supplement.  Future expansion of the battery bank will be 

possible to potentially perform all-electric operations.  The project is partially funded by the 

Government of Canada.  

Figure 52:  BC Ferries Illustration1 

 

1 https://www.bcferries.com/bcferries/faces/attachments?id=1043829 
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FJORD1 

Expected Delivery: 2018 

No. of Vessels: 3 

Owner: Fjord1 (Norway) 

Routes: Brekstad-Valset 

Husavik-Sandvikvag 

Principal Dimensions: 66.4 m x 14.2 m1 

Car/Passenger Complement: 50 car / 195 passengers 

Battery Capacity: 1 MWh 

 

 

 

 

  

Fjord1 has three all-electric ferries under construction at Havyard Shipyard in Norway.   

Figure 53:  Fjord1 Ferry Illustration2 

 

1 https://www.shippax.com/en/news/havyard-to-build-three-diesel-electric-ferries-for-fjord1.aspx 
2 multi-maritime.no 
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FJORD1 

Expected Delivery: 2020 

No. of Vessels: 5 

Owner: Fjord1 (Norway) 

Routes: Hareid-Sulesund1 

Magerholm-Sykkylven 

Principal Dimensions: 111 m LOA 

Car/Passenger Complement: 120 car 

System Integrator Norwegian Electric Systems 

 

 

 

  

Fjord1 has five additional all-electric ferries under construction at Havyard Shipyard in Norway.   

Figure 54:  Fjord1 Ferry Illustration2 

 

1 https://www.norwegianelectric.com/news--media/all-time-high-order-reserve/ 
2 http://www.fjord1.no/om-fjord1/presse/bors-og-pressemeldingar/nye-ferjer-til-austevoll 
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FJORD1 ZEROCAT 120 

Expected Delivery: 2018 

No. of Vessels: 1 

Owner: Fjord1 (Norway) 

Routes: Halhjem-Vage 

Principal Dimensions: 87.5 m x 20.8 m 

Car/Passenger Complement: 120 car / 296 passenger 

System Integrator Norwegian Electric Systems 

 

 

 

 

A sister ship to the AMPERE, the ZeroCat 120 vessel will operate with an all-electric propulsion 

system. 

Figure 55: Fjord1 ZeroCat 120 Illustration1 

 

1 http://www.fjord1.no/om-fjord1/presse/bors-og-pressemeldingar/nye-ferjer-til-austevoll 
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