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Research goal

Literature review is essential for assessment methodology on Hyperloop 
technology, as it provides a critical overview of the existing literature and 
lays the foundation for further research in this field.

Critically analyze and summarize the existing research and scholarship 
on Hyperloop technology topic

Actuality of the research



History of the Hyperloop

Source: Business Insider Source: Business Insider

Source: Tim HowgegoSource: Tim Howgego

• Robert Boyle’s vacuum pipes
• Otto von Guericke’s vacuum pump
• William Murdoch telegram capsules
• The Crystal Palace pneumatic railway 

in London

Source: reddit/robslondon



Hyperloop 
overview

• Envisioned by Elon Musk in 2012

• Top speed: 1 220 km/h

• Designed optimal route: 1 500 
km

• Working prototype: SpaceX in 
California

• Technology readiness level: 
validation of concept in trial



Comparison of 
high-speed 

transportation 
systems. Source: 
(Armağan, 2020)

Basic 

specifications 

of 

High-speed rail Maglev system Hyperloop

Current 

maximum 

speed

380 km/h 431 km/h 387 km/h

Speed record TGV (2007) 574.8 

km/h

YMTL1 (2015) 603 

km/h

Virgin Hyperloop 

One 387 km/h

Maximum 

design speed

402 km/h 604 km/h 1223 km/h

Maximum 

seating capacity

1500 824 28 per capsule

Minimum 

horizontal 

curve

7.6 km 9.1 km 4.8 km

Maximum 

gradient

4% not applicable not applicable



Analysis of 
Hyperloop 

manufacturers

Vendor Location Establishment 

date

Hyperloop type Technology 

readiness level

China Aerospace Science and Industry 

Corporation (CASIC)

Beijing, China 1999 Freight Validation of trial

EPI Center Germany 2020 Freight Development of 

alpha version

HARDT Hyperloop Rotterdam, Netherlands 2017 Passenger Testing

Hyperloop One Los Angeles, California, 

U.S.

2017 Passenger/Cargo Trial

HyperloopTT Los Angeles, California, 

U.S.

2013 Passenger Commercial 

prototype

Institute of Hyperloop Technology Emden, Germany 2021 Passenger/Cargo R&D

NEVOMO Warszawa, Poland 2017 Passenger Validation of 

concept

Severstal Cherepovets, Russia 1955 Passenger/Cargo Prototype

SpaceX Hawthorne, California, 

United States

2002 Passenger/Cargo Prototype

Swisspod Monthey, Switzerland 2017 Passenger Validation of 

concept

Transpod Canada-France 2015 Passenger Feasibility Study

Zeleros Valencia, Spain 2016 Passenger Prototype



Costs major components

• Capital costs for financing, land acquisition, right-of-way, construction 
of the infrastructure and supply of vehicles

• Operating costs for personnel (staff, traffic control, stewards, 
ticketing, supervision, security, training, maintenance), energy, 
offices, workshops, spare parts, leasing and other equipment

• Contracting, concessions, insurance

• Passengers’ volume and fare revenues



Costs
comparison

Transportation Cost 

(Euro/km)

Hyperloop 68.8 mln*

Railway track 22.7 mln

Highway 11.2 mln

* Source: Walker, (2018)



Hyperloop for freight

• Hyperloop technology has the potential to be used for the 
transportation of freight

• Advantage: the high speeds and low friction of the system

• Feature: Multimodality

• Impact: reduces the number of trucks on highways

• Impact: Positive impact on traffic cohesion



Hyperloop multimodality

• Increased connectivity

• Reduced travel time

• Increased capacity

• Cost-effective

• Increased sustainability

• Flexibility



Technology advancements

• 2018: Capsule design competition led by SpaceX is completed

• 2022: Global hyperloop association was created to represent the 
hyperloop industry and provide insights to decision-makers on the 
hyperloop as a transportation mode



Research results

• Literature review is conducted

• State-of-the-art on Hyperloop technology is assessed

• Defined Hyperloop modality factors

• Technology costs, performance, technical feasibility, safety, 
environmental impact, public acceptance, regulatory and legal issues 
are analysed

• Systematic view of Hyperloop implementation challenges is designed



Systematic view of Hyperloop implementation 
challenges



Conclusions

• Knowledge gap is present in Hyperloop technology implementation.

• No finalised HL implementation en-masse.

• Hyperloop solutions are not systemised. 

• Hyperloop implementation and cost estimation process is not transparent.

• Technology impact is not assessed in structured way.

• System design is not stable.

• System purpose is not defined.

• Hyperloop community lacks structured approach on technology implementation.

• There is no tool for HL-related costs and impact calculation.

• Hyperloop technology practical implementations is slowed down due lack of 
proper regulatory and legal frameworks.



Limitations

Further research is needed to design assessment methodology how to 
assess the impact, mitigate risks and develop criteria for successful 
Hyperloop technology implementation



Thank you!
Aleksejs Vesjolijs, Transport and Telecommunication Institute

Vesjolijs.a@tsi.lv


	Slide 1: STATE-OF-THE-ART ON  HYPERLOOP TECHNOLOGY
	Slide 2: Research goal
	Slide 3: History of the Hyperloop
	Slide 4: Hyperloop overview
	Slide 5: Comparison of high-speed transportation systems. Source: (Armağan, 2020)
	Slide 6: Analysis of Hyperloop manufacturers
	Slide 7: Costs major components
	Slide 8: Costs comparison
	Slide 9: Hyperloop for freight
	Slide 10: Hyperloop multimodality
	Slide 11: Technology advancements
	Slide 12: Research results
	Slide 13: Systematic view of Hyperloop implementation challenges
	Slide 14: Conclusions
	Slide 15: Limitations
	Slide 16: Thank you!

