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Background



Policy Landscape: Various SA 
Government Stakeholders



https://www.ncgh2.co.za

NAMIBIA: HYPHEN Project 

Current Infrastructure
• Ports, Roads (N1, N12, N2, N3), REDZ, Northern and 

Southern Ele. Transmission, pipelines 

Planned infrastructure
• Desalination plants, Electrolysers, Ammonia 

plants, Refueling Stations, pipelines, CO2 direct 
air capture

Ministry of Public 
Works and 
Infrastructure

The South African Government has officially designated Green Hydrogen Hubs, 
which have been registered as Strategic Integrated Projects.

Identified South African Hydrogen 
Hubs



HySA Infrastructure Project 
Portfolio

EHC

Hydrogen Refueling Stations

PEMWE LOHC

TRL 5

TRL 6
TRL 5 TRL 5

DRI-H2 Ammonia PAR



Electrolyser performance testing

CCM manufacturing Components machining

Cell/Stack assembly

Backplates, GDLs, PTLs, gaskets, etc

System Specifications

Sono-TEK Ultrasonic Spraycoater

Raw material processing

CCM

Catalyst ink

PEMWE Development



SASOL RT: System Commissioning 
onsite

• Fully automated 2kW PEM electrolyser system
• Voltage monitoring in each cell

• Gas sensors
• PSA system



Customized Testing Hardware
• Pol curves and EIS measurements

• Voltage: 0-100V

• Temperature control: <90°C

• H2 & O2 pressure: 0-10 bar

• Water flow rate: 0-114 L/h

• Water conductivity: 0,06µS

• Binary analyzer: H2/O2 and O2/H2

Electrolyser Test Station



Electrochemical Hydrogen 
Compression and Separation



LOHC: Laboratory Testing 
Capabilities

Rapid hydrogenation 
and dehydrogenation 
for cycling stability

Batch setup for catalyst screening tests

Hydrogenation Dehydrogenation

Pressure swing (De)-hydrogenation reactor

Comparison of foam and pellet based catalysts for 
dehydrogenation of H18-DBT



Buchi rotary evaporator for heterogeneous 
catalyst preparation by wet-impregnation

Pelletiser for catalyst preparation  

• Pellet size: 0.85-38.1 mm
• Shape: Spherical
• Capacity: 0.006-0,02 m3/h

Raw platinum Dissolved  platinum Platinum impregnation Pt/Alumina Catalyst 

Catalyst treatment furnace

PGM Beneficiation

Powder to pellets

LOHC Catalyst Preparation 
Capabilities



5977C GC/MSD

Analytical Equipment

Scion 456

LOHC Analysis
BELCAT II

• Catalyst Textural Properties
• Temperature Programmed 

Experiments
• Elemental Composition

Gas Analysis

BELSORP MINI X SHIMADZU EDX

Catalyst Characterization

Agilent 5977C GC/MSDScion GCSQMS



LOHC Demonstration units



500 L

LOHC demonstration units



Ventilation Tests: Hydrogen in 
mining



Refuelling Capabilities

Specifications
• 6 Nm3/hr PEM electrolyser with 15 bar discharge

• 500-litre potable water supply tank on the roof

• 350 bar on-board hydrogen storage

• 350 bar SEA hydrogen dispenser

• 63 A 3phase electrical connection

• Deionizer water purification system



RPTTF Launch and Refueller handover



Toyota Mirai Refuelling

Ambient Refuelling Protocol

• Water deioniser
• PEM WE system
• Compressor
• Power electronics

• Hydrogen Storage 
tanks

• Refuelling nozzle
• Power electronics



DRI System Commissioning

Decarbonising Steel Industry: H2 DRI



Ammonia Synthesis



Hydrogen safety: Accidental hydrogen release  in 
confined spaces 

PAR Technology



Government and 
International Funding

Industry       
Co-funding

• Intellectual Property
• Demonstration units
• Human Capital Development

R&D

Commercially Viable
Product Development

TRL 1-6

PD
TRL 7-9

Innovation & Technology  
Funding Instruments



EU Funded Projects & Partners

Consortium Ended



HORIZON-JTI-CLEANH2-2022-2

Consortium

EU Funded Projects & Partners

Started in 2023



Research Outputs
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Production of 
Ir black and Pt 

black 
catalysts

2018

Production of 
Catalyst 
Coated 

Membranes 
(CCMs)

Manufacturing 
of the 

electrolyser 
experimental 

cell

2020
Testing of the 

cell for 
dynamic 
operation

Future joint RD&D activities 



HySA Demo Site & Training Centre 



Thank you!
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