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The Hydrogen & Fuel Cell Connection is a bi-

monthly newsletter published by IHFCA that 

highlights the latest industry news & business 

opportunities for global H2 fuel cell research, 

demonstration and commercialization.  
 

This special winter edition provides an extra 

report on the 4th International Hydrogen Fuel 

Cell Vehicle Congress (FCVC 2019) that took 

place on Sept. 26-28, 2019 in Rugao, China. 
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I. NEW YEAR’S MESSAGE   
 

The 2010s witnessed electric cars move into the 

mainstream. As that trend gains steam there are 

clearer signs the decade ahead will see fuel cell 

buses and trucks attaining commercial viability.     
 

For auto electrification, Dec. 30, 2019 marked a 

milestone in the complementary development of 

EVs and FCVs in China. In that day, Tesla delivered 

its first batch of “Made-in-China” Model 3 to their 

users; and 20 FCBs, all powered by Toyota stacks, 

were handed over to Changshu Public Transit. 

The former was only 357 days after the ground-

breaking of Tesla Gigafactory-3 in Shanghai; and 

the latter was Toyota’s first fuel cell deployment 

in China after its signing collaboration with Re-

Fire and Higer Bus in summer 2019.  

 

In 2019, Hydrogen gained an unprecedented 

momentum as an important element of clean 

energy transition. In China, the world’s largest 

auto market and crude oil importer, the future 

of energy value chain is reshaping.   
 

In the past five years, China imported 70% of     

its crude oil and its road transport accounted for 

48% of its total oil consumption. According to IEA, 

between 2019 and 2024 China will account for 

over 40% of global renewable capacity expansion.  
 

In Nov. 2019, China’s National Bureau of Statistics 

mandated that from January 2020, hydrogen shall 

be included in the country’s energy statistics, a 

step for China to embrace hydrogen as a fuel.  
 

In 2019, China made significant progress in high-

capacity HRS development, including the opening 

of the country’s largest H2 station (1,920 kg). By 

the end of 2019, China had a total of 52 stations 

in operation and 72 ones under construction or 

in development. 
 

In July 2020, China is expected to release its New 

Energy Vehicle Industry Development Plan (2021-

2035), a 15-year plan to clarify the country’s NEV 

technology roadmap and cost targets.     
 

In the decade ahead, China’s efforts of shifting 

away from diesel vehicles to clean, efficient 

commercial FCVs will not only create demand 

but also drive costs down, ultimately enabling 

FCVs to gain a solid foothold in the automotive 

market with impact reverberating across the 

energy sector. Green hydrogen is now!   
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II. HYDROGEN FUEL CELL NEWS 
 

Mobility is undergoing a “horses to cars” shift 

that the automotive industry experienced at the 

turn of last century. In 1900, the U.S. produced 

15,755 electric vehicles and 937 gasoline ones.  

It was only after 1910 that the lower cost, more 

advanced ICE cars overwhelmed EVs.  
 

In 2019, the U.S. sold 2,089 fuel cell cars and 

China sold 2,737 fuel cell buses and logistics 

trucks (sources: CaFCP & CMMA). In China, the 

total cost of ownership of commercial FCVs is 

expected to reduce by half in 2030.  
 

The Hydrogen Council announced the growth    

of its membership to 81 companies. Its latest 

members include Saudi Aramco, Chevron, BNP 

Paribas and Société Générale. The Council has 

established an investor group to scale up global 

hydrogen solutions.   
 

In December 2019, S&P Global Platts launched 

the world’s first hydrogen price assessments to 

reflect the daily production costs of hydrogen. 

Based on two hydrogen generation pathways (i.e. 

SMR and PEM electrolysis), the assessments will 

provide an independent, impartial evaluation of 

hydrogen – a fuel that will play a transformative 

role in the global energy market.  
 

China’s 13 research institutes and enterprises, 

including the 101 Aerospace Institute, IPS CAS, 

CSEI and NICE, established the country’s first 

Liquid Hydrogen Innovation Consortium – an 

alliance aiming to accelerate China’s LH2 R&D 

and testing for non-aerospace applications. The 

collaboration will focus on hydrogen standards, 

safety regulations, and testing equipment and 

platforms for LH2 tanks, on-board LH2 storage, 

CGH2 up to 95MPa, and LH2 stations.     
 

Hyzon Motors, a commercial FCV company with 

core powertrain technologies from Horizon Fuel 

Cell, was officially established in New York State. 

Hyzon plans to introduce its fuel cell trucks (15-

40 tons) to the U.S. market in November 2020, 

and 140-ton fuel cell road-train, equipped with 

370 kW stack, to the Australian market in 2021.   

Hyundai announced a plan to manufacture FCVs 

at Sichuan Hyundai Motor, in Sichuan Province, 

Southwest China. In another plan, Hyundai will 

roll out its FCV lease business in China, as part  

of its collaboration with Rugao Government in 

commercial FCV R&D and demonstration.   
 

Sichuan Hyundai Motor, a 50/50 joint venture 

between Hyundai and Sichuan, is scheduled to 

become China's first foreign-owned commercial 

vehicle manufacturer in spring 2020 when the 

Chinese regulatory allows Hyundai to buyout all 

the shares held by its Chinese partner.   
 

Both Hyundai and Tesla have benefited from 

China’s Special Administrative Measures on Access 

to Foreign Investment. The measures, issued by 

NDRC in June 2018, detail a timetable to open 

China’s auto market for foreign investors. As a 

promise, China lifted the restriction on foreign 

share-holding ratios for the manufacturing of new 

energy vehicles in July 2018, and will lift the same 

restriction on commercial vehicles and passenger 

cars in 2020 and 2022, respectively.   
    

According to Tesla Financial Report (Q3 2019),  

Tesla Gigafactory-3 was built in ten months and   

is 65% less expensive (CapEx per unit of capacity) 

than the U.S. Model 3 production lines. Model 3’s 

current selling price in China is approx. $42,000 

(after NEV subsidy). Tesla is tirelessly developing 

local supply chain to cut costs. 
 

At China EV100 Forum 2020, Prof. OUYANG 

Minggao from Tsinghua Univ. presented China’s 

NEV technology pathways and cost targets in the 

context of various competing technologies. Over 

the next five years, the costs of China’s fuel cell 

engines and power batteries are both expected 

to further decrease by half.    
 

By 2025, China’s stack cost for commercial FCVs   

is projected to reach RMB 1,200/kW ($168/kW). 

The declining cost curve will allow FCVs to reach   

a critical market volume as China did for EVs five 

years ago. It’s predicted that by 2035, electric cars 

and heavy-duty commercial FCVs will grow to be 

mainstream in China’s auto market.     
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III. FCVC 2019 CONGRESS    
 

The FCVC 2019 Congress included one Plenary 

Meeting and six forums below. 

- Fuel cell components & stacks  

- FCVs & fuel cell applications 

- H2 production & storage 

- H2 stations & infrastructure 

- Regulations, codes & standards 

- Market & capital investment 
 

As the premier international HFC summit, FCVC 

brought together tech developers, automakers, 

energy enterprises, investors and policy makers 

to accelerate global FCV commercialization and 

energy transition. This highly influential Congress 

delivered three key messages to the world, which 

are presented on this and next two pages.   
 
 

 

Message 1.    The arrival of 

industrial-scale production of 

fuel cell commercial vehicles 
 

Fuel cells have stand out as a viable option for 

electrified transportation. China is expected to 

scale up FCV technologies and significantly 

bring down costs over the next five years.  
 

ZU Sijie, Chief Engineer of SAIC, presented joint 

efforts to achieve global FCV commercialization. 

SAIC is China’s largest automaker leading the 

country’s FCV development. The company has 

self-developed a number of FCV models (incl. 

cars, vans and buses) that are ready for serial 

production. At the very forefront of China’s FCV 

standard development, SAIC has participated in 

the formulation of 15 national HFC standards 

and published 70 FCV enterprise standards.   

 

 

 
 

 

 

 

LU Bingbing, General Manager of Shanghai 

Hydrogen Propulsion Technology (SHPT), made   

a presentation on fuel cell engine development. 

A spinoff of SAIC, SHPT is China’s premier fuel 

cell engine manufacturer with a strong R&D 

capability. Its P390 engine has been tested and 

validated at trial production of various FCV 

models. With no external humidification, the 

compact engine has a system power of 92 kW,    

a peak efficiency of 60%, and cold start -30°C.   
 

LIN Qi, Chairman & CEO of Re-Fire Technology, 

presented Re-Fire fuel cell system development 

for the Chinese and global markets. Powered     

by Re-Fire engines (CAVEN series), 767 fuel cell 

trucks and 292 FCBs in China, alongside five fuel 

cell trucks and buses in Japan, Malaysia and USA, 

have surpassed 12 million kilometers of revenue 

services. With a vision of transforming itself from 

China’s largest fuel cell engine manufacturer to 

an international fuel cell solution provider, Re-

Fire is integrating its resources across the HFC 

value chain with OEM customers and end users, 

HRS developers, and investors.   
 

Jon Taylor, President of Nuvera Fuel Cells, 

presented Nuvera engines for commercial      

and industrial vehicles. Massachusetts-based 

Nuvera has been in the HFC industry for over   

20 years. Its E-45 fuel cell engine, designed for 

medium- and heavy-duty vehicles with existing 

EV platforms, has the advantages of uncoated 

metal plates, patented controls, open flow field, 

and fully integrated compact compressor for 

ease of integration, operation and maintenance.  
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Message 2.     Hydrogen 

is ready to forge a zero-

emission economy 
 

Hydrogen, an enabler of clean energy transition, 

is a viable solution to climate change. Hydrogen 

collaboration is gaining unprecedented political 

and business momentum. 
 

Han Feenstra, Hydrogen Programme Manager 

at the Dutch Ministry of Economic Affairs and 

Climate Policy, presented the perspectives of 

hydrogen in Holland and Northwest Europe. 
 

Benefiting from its strong position in the natural 

gas value chain, the Netherlands is the second 

largest hydrogen producer in Europe. The Dutch 

HFC industrial cluster has over 250 companies, 

including Nedstack, Nouryon & Shell leading the 

world in renewable hydrogen and energy storage. 

The Netherlands, the “flower shop of the world”, 

is developing the European hydrogen value chain 

and infrastructure, enabling hydrogen to become 

a globally traded commodity.  
 

Dr. WEI Chang, President & CEO of the National 

Institute of Clean-and-Low-Carbon Energy (NICE), 

presented the NICE’s perspectives and practices  

of hydrogen energy.  
 

NICE is the corporate research arm of China 

Energy – the world’s largest coal supplier and 

power generator that has a balanced portfolio 

of coal and renewable energies. NICE focuses on 

clean energy technology development, including 

energy storage, low-cost hydrogen production, 

LH2 storage and transport, and high capacity H2 

stations. It has developed simplified LH2 station 

architecture eliminating cascade tubes.   

 

Jon André Løkken, CEO of Nel ASA, presented 

the Scandinavian solutions to mega electrolysis 

and the world’s first H2 station production line 

(NEL H2Station Factory).    
 

Nel designs and manufactures electrolyzers and 

complete hydrogen refueling stations, enabling 

the scale up of green hydrogen. The Norwegian 

company has delivered 3,500+ electrolyzers to 

over 80 countries since 1927. Its state-of-the-art, 

large-scale manufacturing facility in Denmark has 

an annual production capacity of 300 H2 stations, 

which are run on the same production line for 

the European, U.S. and Asian markets.   
 

Prof. Detlef Stolten, Director of Institute of 

Electrochemical Process Engineering at Juelich 

Research Center (Forschungszentrum Jülich), 

presented hydrogen for transportation in the 

context of renewable energy. Based on various 

scenario analysis and interactive factors driving 

hydrogen deployment and H2 station rollout, the 

presentation projected a practical timeline and 

actions to leverage the potential of low-carbon 

hydrogen, alongside an overview of H2 FCEV 

policies, technologies and business cases.  
 

Dr. Thierry Priem, Scientific Director at CEA 

(French Alternative Energies and Atomic Energy 

Commission), presented the European hydrogen 

station plan and implementation. Supported by 

strong policy and mandate to GHG abatement, 

European countries plan to open a total of 840 

H2 stations by 2025. The EU aims to develop an 

entire HRS supply chain in an ecosystem led by 

European companies in HRS R&D, market rollout 

and export.     
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Message 3.   Innovation & 

collaboration is the key to 

achieving breakthroughs  

Creative collaboration is essential to create 

demand and establish an industry ecosystem 

for FCV breakthrough, unlocking the potential 

of green hydrogen for a low-carbon economy.     
 

Balázs Horváth, RBAP Senior Economic and 

Strategic Advisor on Belt & Road Initiative (BRI) 

at United Nations Development Programme, 

presented the UNDP’s climate change policies 

and initiatives fostering broad cooperation for 

large scale FCV demonstration. The wide use of 

hydrogen will only happen after collaborative 

efforts taken by the international community 

for the common good. 
 

Note: China’s BRI, extending from Asia Pacific 
to Europe, is one of the most transformational 
infrastructure and trading policies connecting 
China to over 100 countries along the routes.  
 

Bart Biebuyck, Executive Director of FCH JU, 

presented hydrogen fuel cell implementation  

in Europe. FCH JU, a public-private partnership 

dedicated to the EU’s clean energy & transport, 

has funded a total of €915M to 226 projects.   
 

Pushing the hydrogen economy forward and 

addressing climate neutrality, FCH JU is actively 

fostering the European HFC industry ecosystem 

and collaboration at regional and international 

levels. It has funded a wide range of projects in 

hydrogen mobility, H2 stations, CHP, renewable 

hydrogen, energy storage, among others.    

 

GAN Pin, Deputy Director of Shanghai Municipal 

Science and Technology Commission (SMSTC), 

introduced Shanghai’s FCV innovation. As China’s 

fuel cell innovation hub, Shanghai focuses on its 

integration with nearby cities to develop a strong 

HFC industrial base and market in the Yangtze 

River Delta. In 2017, Shanghai officially released 

its FCV Development Plan, a groundbreaking plan 

developed by SMSTC calling for the city’s rollout 

of 20,000 FCVs and at least 50 H2 stations by 2025.  
 

HAMAMURA Yoshihiko, General Manager of 

Fuel Cell Business at Toyota, presented Toyota’s 

contribution to the FCV development. Embracing 

the ancient wisdom of “Enjoying happiness alone 

is not as happy as sharing it (独乐乐 不如众乐乐)", 

Toyota has opened over 6,000 HFC patents for 

the world to seize the opportunity of hydrogen.  

For the Chinese FCB market, Toyota in 2019 

alone established a joint research institute with 

Tsinghua Univ., a partnership with SinoHytec and 

Foton in Beijing, and a collaboration with Re-Fire 

and King Long in the Shanghai area.  
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Guided by the China Association for Science 

and Technology (CAST), the “Market & Capital 

Investment” Forum was an essential part of 

FCVC 2019, aiming to connect entrepreneurs 

and startups with global market and capital. 
 

Hosted by Mr. Mark Sun, Head of Marketing    

(Asia) at Anglo American Platinum, the Forum 

included three sessions: Hydrogen Investment, 

Startup Roadshow, and Panel Discussion.   
 

At the Roadshow, 12 selected companies 

showcased some most promising techno-

business solutions along the HFC value chain. 

For instance, Shanghai Zhizhen New Energy 

Equipment introduced its advanced metallic 

bipolar plates chosen by Sunrise Power, SHPT 

and SAIC; and two North American startups 

presented next generation polymer materials 

for PEM fuel cells.   
 

 

 

 

Vancouver-based 

Ionomr develops and 

markets ion-exchange 

membrane solutions 

for hydrogen fuel cells. 

Supported by 10 years (100k hrs) of advanced 
R&D at SFU, its breakthrough non-fluorinated, 
hydrocarbon proton exchange membrane has 
higher performance and durability and lower 
gas crossover.  

 

California-based Mpower Innovation, with 

core technical members from UC Berkeley and 

Stanford, has developed a tech platform that 

uses Mpower membrane and novel catalysts 

to minimize oxygen and hydrogen crossover, 

platinum usage, and catalyst decomposition. 

CALL FOR H2 & FUEL CELL STARTUPS Join like-

minded participants at the Startup Roadshow 

on Sept. 16, 2020. The 2020 edition will add 

more elements in entrepreneur and investor 

matchmaking.  
 

Apply to pitch your startup in front of global 

investment audiences for unparalleled capital 

raising opportunities and potential project 

offers directly from OEMs and H2 demo cities. 

Based on technical features and business 

solutions, 16 top startups will be selected.  
 

To qualify, startups must have a tech-based 

product or solution, targeting the HFC value 

chain in the following two categories.   

- Early stage: market ready, mature prototype 

with proven technical specifications  

- Growth stage: products already in markets 

with an existing customer base/revenue 
 

 
 

The application deadline is AUGUST 31, 2020.  

For selected startups, IHFCA will provide free 

consulting services in effective presentation, 

niche market identification, evaluation and 

connections, and strategic planning. A tour of 

H2 demonstration cities will also be arranged. 
 

Scale up your HFC innovation to a global scale! 

For more information about the Startup Road-

show, please email: ryan.qiu@sae-china.org. 
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Hosted by Dr. WU Zhixin, Deputy General 

Manager of CATARC, the “Regulations, Codes 

and Standards (RCS)” Forum presented the 

latest FCV standard development in Canada, 

China, Japan, Germany and EU.  
 

LI Yubing (pictured above), Deputy Director-

General of Department of Standards Innovation 

Management, State Administration for Market 

Regulation (SAMR), delivered a keynote speech 

on China’s regulatory innovation for the rapidly 

evolving FCV industry.      
 

SAMR, China’s regulator on product quality, 

has played a central role in developing China’s 

regulatory framework for FCVs and H2 stations. 

China is striving to develop an open, inclusive 

environment fostering RCS innovation, and an 

effective mechanism encouraging multilateral 

collaboration to reach international consensus 

on FCV protocols and standards.   
 

LI Wenlong, Director of Department of 

Accreditation, Inspection and Testing at SAMR, 

presented China’s policies and actions on code 

and standard formulation and implementation 

for hydrogen, fuel cells, FCVs, and H2 stations. 
 

China is actively developing HFC standards and 

testing methodologies for the transition of its 

FCV industry from demonstration to large scale 

deployment. SAMR supports qualified institutes 

to build and run national testing centers and 

public platforms for FCV components, systems 

and vehicles. With supporting policies, China 

encourages global cooperation to harmonize 

national and international FCV standards.  

Thorsten Herbert, Divisional Head Transport & 

Infrastructure at NOW, presented an overview   

of Germany’s regulatory framework for fuel cell 

mobility. In addition to the UN regulations, the 

EU regulations and directives also represent 

applicable laws in Germany. Cross-continental 

cooperation is a major trend in H2 FCV standard 

development, such as the consensus on 70MPa 

refueling for fuel cell cars reached by Japan, EU 

and USA. At present, NOW is collaborating with 

CATARC to develop a common understanding of 

RCS for fuel cell commercial vehicles. 
 

Eiji Ohira, Director of NEDO, presented Japan’s 

initiatives and activities promoting FCVs. Led by 

Prime Minister Abe, Japan is actively developing 

an effective global hydrogen supply chain. Japan 

has created a practical regulatory framework for 

hydrogen FCV technologies to reach maximum 

performance. With a focus on components, sub-

systems, and FCV and HRS integration, Japan has 

developed some best RCS practices to balance 

economy and safety and not restrict innovation. 
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Major government departments involved in China’s FCV development  
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China’s Global Collaboration on FCV Codes, Standards & Testing   

 

 
 

 
 

Since early 2000s China has steadily developed 

its standard framework for hydrogen and FCVs. 

So far China has issued 93 national standards 

for hydrogen infrastructure and applications. 
 

In 2009, China issued a series of national FCV 

standards below, which laid the foundation of 

the country’s FCV R&D and demonstration.   

- GB/T 24548-2009:  FCEV Terminology 

- GB/T 24549-2009:  FCEV Safety Requirements 

- GB/T 24554-2009:  Performance Test Methods 

of Fuel Cell Engines 

- GB/T 23645-2009:  Test Methods of Fuel Cell 

Power System for Fuel Cell Cars    
 

These standards have been widely recognized 

by international FCV regulators. For instance, 

in the EU’s regulatory framework for vehicle 

safety passed in Nov. 2019, GB/T 24549-2009 

is listed as one of five alternative standards to 

UN R134 for HFCV hydrogen fuel system.   

Over the course of China’s automotive standard 

development, China SAE has played a key role in 

advancing the country’s codes and standards. In 

partnership with CATARC and Tongji U., in 2019 

China SAE released two FCV technical standards: 

T/CSAE 122-2019 (FCV cold start) and T/CSAE 

123-2019 (H2 leakage in closed environment).     
 

After project definition in May 2018, these two 

FCV standards were developed in five stages, i.e. 

pre-studies, parameter development, lab testing 

& standard drafting, followed by 6-month public 

consultancy before their official release as group 

standards in Dec. 2019. These two standards are 

expected to become China’s national standards 

in Dec. 2021 after two years of field validation at 

FCV R&D and testing centers.   
 

For more information about China’s standard 

development and collaboration, please email: 

ryan.qiu@sae-china.org. 
 



IHFCA NEWS · WINTER 2019-20 SPECIAL EDITION   10 
 

  

 

IV. FCVC EXHIBITION & SIDE EVENTS 
 

The FCVC exhibition brought together the latest 

HFC technologies under one roof, pushing the 

boundary of fuel cell innovations.  
 

As China’s leading trade show, the 11,000 m² 

exhibition hosted 110 exhibitors and attracted 

5,000 visitors from five continents. Alongside a 

dozen exhibited commercial FCVs, fuel cell cars 

included Mirai, Clarity, NEXO, SAIC Roewe 950 

and FAW Hongqi H5.  
 

 

 

 

Canada sent a delegation to the exhibition. The 

maple leaf country showcased its latest PEM 

fuel cell innovations and industry expertise in 

the well acclaimed Canadian Pavilion anchored 

by Ballard and Hydrogenics.  
 

AVL and Magna Steyr exhibited the Austrian   

FCV solutions. AVL, known for auto powertrain 

and advanced simulation, presented its fuel cell 

testing systems with a focus on serial production 

R&D needs. Magna Steyr, an engineering and 

manufacturing partner to automakers, displayed 

its 70MPa H2 storage solutions and a prototype 

of fuel cell range-extended electric van.     
 

Shanghai H2storage Technology and Jiangsu 

HyFun Energy Equipment jointly presented 

China’s solid hydrogen storage solutions. The 

former specializes in metal H2 storage in solid 

state, and the later is a leading HRS developer.      
 

Special thanks to our platinum & golden partners 
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A number of closed door meetings and over a 

dozen side events took place at FCVC 2019, a 

few of which are listed below.  
 

The 2nd FCV Itinerant Exhibition & Roadshow 

(FCVI 2019) took place immediately before 

FCVC 2019. In the four-day event, a fleet of 15 

FCVs journeyed through five H2 demo cities in 

the Yangtze River Delta Region.  
 

Signing Ceremonies for a number of industry-

government partnerships, including Hyundai-

Rugao collaboration on FCV demonstration, the 

integrated FCV development of four hydrogen 

demo cities in the Yangtze River Delta, and the 

establishment of National H2 FCV Research & 

Public Testing Platform in Rugao.  
 

New Product Releases of various fuel cell 

products, including GORE M788.12 (12um), 

Sunrise HYMOD-70 stack, XecaTurbo FCC300 

oil-free compressor, and Gaokai HD truck.  
  

IEA Technology Collaboration Programme     

on Advanced Fuel Cells (AFC TCP) held its two 

meetings: 59th Executive Committee Meeting 

and Annex Meeting (Electrolysis), which 

created great synergies with FCVC 2019.    

Think Holland, Think Innovation  
 

In partnership with the Consulate-General of 

the Kingdom of the Netherlands in Shanghai, 

Hydrogen in Holland, a technical forum and 

roadshow for the Dutch HFC companies, was 

held at the FCVC 2019 Technical Theater.  
 

The King’s Commissioner of Gelderland Province 

delivered the opening remarks, and seven Dutch 

companies presented their latest technologies. 

After the Roadshow, four Dutch firms signed an 

alliance to promote the Netherlands’ hydrogen 

innovations in the global market. The Northern 

Netherlands, the trading hub of the European 

gas industry for over a half of century, is leading 

the €90M “Hydrogen Valley” project to develop 

a fully functioning green hydrogen chain. 
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