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Hydrogen Timeline - From R&D into commercial operationH2 Storage | Competitive Landscape
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Next-gen Hydrogen Storage with Metal Hydride Tech

Green

Safe

Compact

Efficient

Versatile

100% Recyclable: Metal hydrides are often made from abundant and non-toxic materials, making 
them environmentally friendly and sustainable compared to other storage technologies.

Only 2% of the stored hydrogen in a gaseous state:
Metal hydrides are generally stable materials and offer a safer alternative to compressed 
hydrogen gas or liquid hydrogen, which are more prone to leakage or explosion risks.

Metal hydride storage is versatile: 
Technology can be adapted to various scales and applications, from small-scale portable devices to large-
scale stationary energy storage systems, providing flexibility in deployment.

Thermodynamic Efficient: Metal hydride reactions typically occur at moderate temperatures and 
pressures, resulting in higher thermodynamic efficiency compared to other hydrogen storage 
methods like compression or liquefaction.

50 times smaller than gas storages at same pressure level (10 barg): 
Metal hydrides can store a significant amount of hydrogen in a relatively small volume compared 
to other storage methods, making them suitable for applications where space is limited.
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Hydrogen Charge 
H2 gas is fed to the metal alloy at 
pressure up to 10 barg

Alloy reacts with hydrogen, 
creating a metal hydride and 
releases heat 

Hydrogen Discharge
Metal hydride is heated

H2 is released safely 

Metal
powder

Compacted
pellets

< 20°C (68°F) 
Usable Heat

> 60°C (140°F) 
Heat In

H2 storage
section

LONG-DURATION STORAGE

Stored without losses indefinitely until needed

> 98% H2 chemically bonded/ solid-state 

< 2% H2 gaseous only

Metal Hydride = How It Works
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Metal Hydride by GKN  =  The Safest Hydrogen Storage

Low Pressure <10 bar

Low temperature <70 C

No compressor needed

Long Life-time >25 years

99% capacity after 5,000 cycles 
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Safety behaviour of H2 charged Metal Hydrids (FeTi base)
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Flame Propagation in Case of Damaged Storage
High pressure hydrogen storage vs. metal hydride hydrogen storage (GKN Hydrogen)

3.5kg H2 stored in a 700bar high pressure storage 3.5kg H2 stored in a 35 bar metal hydride storage

20 times less flame energy

Leakage/
Flame propagation
for 3.5 kg H2

Metal hydride
(MH) Storage

High Pressure
(CGH2) Storage

Leakage/ 
Flame propagation
for 3.5 kg H2
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Metal-Hydride storage vs.     High pressure storage

100%
gaseous H2

200 kgGH2

only 4 kgGH2 +         196 kgH2

Total 200 kgH2

Terra-HS200J ( Japan version < 10barg)

98%
solid H2

in metal hydride

2%
gaseous H2

(piping, porosity)
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Certification / CE Declaration - PED
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What we offer

A Langley Holdings Company
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Power-2-Power

Power-2-Gas

H2-Storage (metal hydride)

T M S

S t o r a g e  u n i t s

T e r r a - E S y s t e m s  w i t h  E l e c t r o l y s i s ,  S t o r a g e  a n d  F u e l  C e l l

H Y 2  S y s t e m  w i t h  E l e c t r o l y s i s  a n d  S t o r a g e

T E R R A - H S s t o r a g e u n i t s w i t h  2 0 0 k g  H 2  c a p a c i t y e a c h

GKN Hydrogen - Product Offering

200

26.6

E l e c t r o l y s i s

S t o r a g e  u n i t s
&  T M S

6.6  

10

400

60 - 95
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Hydrogen Storage in Metal Hydride

T M S T e r r a - H S 2 0 0 J
S t o r a g e u n i t

T M S  ( o p t i o n a l  s u p p l y )T e r r a - H S

U t i l i t y  s c a l e /  s t a c k a b l e u n i t s
E x a m p l e f o r 1 , 8 0 0 k g  H 2

Key Specifications

Dimensions / Weight
Container size 20 foot: 6m x 2.5m x 2.6m 
Weight: 30 32 tons

Hydrogen Storage 
Capacity
Up to 200 kg / Unit
Units can be clustered / stacked

Output Voltages
EU 120V / 230V / 400V 50Hz
NA 120V / 240V / 480V 60Hz

Hydrogen purity requirement
> 99.999% general or 99.97% @ specified impurities
< -70 C dew point

H2
Pressure Range
0.5 10bar(g)

Transportable
By truck and train

Nominal H2 flow
20 - 40kg H2/ h per unit

Peak H2 flow
Max. 70kg H2/ h per unit 
(for 20min)

Hydrogen 
Storage
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Terra-HS200J / Proven System Engineering
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GKN Scope of supply

TMS
Container

4x Terra-HS200J = 800 kg H2

200 kg H2

200 kg H2

200 kg H2

200 kg H2

ELECTROLYS
IS

H2

60-160 kg/h H2

Cooling

CUSTOMER Standard Scope of supply CUSTOMER Standard Scope of supply

Heating

Terra-HS200J / Storage capacity example for 800 kg H2

HOT
water supply

> 60 C, optimum 95 C
up to 30 m³/h water flow
per HY2MEGA

COLD
water supply

< 20 C, optimum 10 C
up to 30 m³/h water flow

per HY2MEGA

FUEL CELL

H2

60-160 kg/h H2

H2

H2 FEEDSTOCK
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Hydrogen storage cluster - expandable modular layout
Example: 1,600 kg H2 storage capacity
8x Terra-HS200J = 8x 200 kg H2   plus  1-2x TMS

~10.36 m

(up to 4 containers high)

TERRA-

9754

A

A

Cut A-A (schematic view)

4x TERRA-HS200J
(20foot containers)

-HS200J

1.600 kg H2 storage per 2 columns 

      a 4-container column high

1x TMS
(20foot container)

1x TMS (20foot container)
Max. 4x TMS piled up high

2438

800

Stairways
& Corridors

~5,18 m

(2 containers high)

Footprint: 84 m2

incl. stairways & access corridors
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Hydrogen storage - Modular Layout
Example: 5,600 kg H2 storage capacity
28x Terra-HS200J = 28x 200 kg H2 plus  7x TMS

TERRA-

Footprint: 253 m2

incl. stairways & access corridors
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12,2 m

Terra-HS200J Storage Cluster

1,120 kg H2/ hour over 4 hours duration (spec.)

Layout
Max. 4 containers stacked high
2 or more rows

Rough Footprint Dimensions
min. Ground floor: 17,2 m x 12,2 m
excl. surroundings

  ~210 m²
Layout Example:
for 6,400 kg H2

6,400 kg enable 1.1 MW 
electrical power for 96 hrs

Proposed pathway for service

Example: 6,400 kg H2 storage capacity
32x Terra-HS200J = 32x 200 kg H2  plus  8x TMS (20foot containers)
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Power-2-Gas Applications

Commercial Buildings

Hotels Thermal baths and 
sauna 

Renewables for direct 
heat generation

Application
Green H2 industrial 
thermal heating

Thermal baths and 
sauna

University and R&D/ fuel 
cell testing

Combined Heat & Power 
(CHP)/ thermal back-up 
units

R&D/automotive fuel 
cell testing

Terra-HS
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Power-2-Gas Applications I Turnkey Container Solution

Key performance data:

up to 48 kW electrolysis (= 20 kg H2 per 24h) 

115 kg H2 storage

up to 10 kg/h H2 flow 
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Power-2-Power Applications

Commercial Buildings
Hotels

EV Charging 
Infrastructure

Utilization of 
Renewables

Application
Remote / Off-Grid

Energy Balancing

Back-up Power

Micro Grid

Combined Heat & Power

Large Residential 
Areas 

University and R&D  
Test Infrastructure

Terra-E+
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Power-2-Power Systems I Turnkey Container Solution

Key performance data:

up to 36 kW electrolysis power

up to 115 kg H2 storage

up to 24 kW fuel cell power
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Power-2-Power Systems I Simplified Energy Flow
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Power-2-Power Systems I Functional Overview
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Power-2-Power Systems I System Areas
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P2P / P2G systems with Modular-Container-Approach
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Potential Footprint for P2P / P2G with 1,600 kg H2
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Project Experience

A Langley Holdings Company
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Compelling Project Benefits
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Robust industrial design

Metal Hydride Storage  I  TERRA-HS200J Metal Hydride Terra-P2P System 

Hydrogen Storage Plug & Play Power-2-Power System
with Electrolyzer, Storage & Fuel Cell
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More than 27 Global Installations

P-2-P / Off-GridP-2-P and CHP

Balsicas, Greenhouse

P-2-P / Auxiliary Power 

P-2-P / Auxiliary P-2-P / Axiliary Power

Mountain Hut, Sterzing

P-2-P / Off-Grid

Residential Building, Kiens

P-2-P / Rebalancing

MH Storage

Bruneck, Manufacturing Site

P-2-P / IT Back up

Bruneck, Bio-Farm

Residential Cottage, Prettau

P-2-P / Micro Grid

Phelan Mojave Desert  / CA

Boulder / CO

Passau, Commercial Building

Bonn, Plug-in E-Charging Customers served

Installed capacity

59.80 MWh 

P-2-P / Rebalancing

Murcia, University 
Ratsberg, Telecom Tower

P-2-P / Back up 96 hrs

P-2-P and P-2-G

Hanau, R&D Lab

P-2-P / Inhouse Solution

Brittnau, Resid. Building

P-2-P / Auxiliary Power

Zurich, Appartment Building

P-2-P / Auxiliary Power

Eich, Residential Building

P-2-P + CHP / Micro Grid

Spital/ Commercial Building

Test Vessel, Naples

P-2-P / Martime

P-2-P / Micro Grid

Prague, Commercial Hotel

P-2-P/ Mobile Demo

Carlsbad / CA

MH Storage / H2 Back up

Braunschweig, R&D Lab

MH Storage / Micro Grid

Myall Lake  / N-S-Wales

P-2-P / Off-Grid

Mt Holly  / Arkansas

P-2-P / Micro Grid

P-2-P / Micro Grid

Carlsbad  / CA
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Application: Micro-Grid I Utility scale System: Terra-HS

17MWh
Stored Energy

1MW
Nominal Power 

Fuel Cell

1.25MW
Electrolyzer

Development of second generation of Terra-HS

2x Terra-HS added to the mega-watt class hydrogen assets 

Validate and simulate grid scale use-cases
Delivered Nov. 2023
Installation in Q1/2024

500kg H2
2x Terra-HS Storage

GKN

Terra-HS250 Storage
P2P - System, NREL Colorado/ USA
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Application: Fuel Cell test center System: Terra-HS

17MWh
Stored Energy

500kg H2
2x Terra-HS Storage

GKN

1.0MW
Electrolyzer
Customer

Integration of 2x Terra-HS and 1x 
TMS in the local micro grid

Validate of fuel cells on test riggs 
with H2 from Terra-HS

Delivered 12-2023
Site installation H1-2024

Terra-HS250 Storage
P2G - System, H2 terminal SIZ_TU Braunschweig
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Terra-HS250 storage - Photo collection
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Energy balancing (P2P)
Increase energy self-sufficiency

Eich, Switzerland

Application CHP and seasonal storage for building,

In-building integration

Environment 100% Emission free

Sustainability Completely recyclable system

Use Case Heat controlled system for buildings

Position Residential building, Switzerland

Opportunity Replacement of existing oil/ natural gas system

Use waste heat for floor heating etc.
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RENplusHOMES
Heat controlled system, close to zero-energy building

Neue Heimat, Austria

Application Residential, In-building installation

Environment 100% Emission free

Sustainability Completely recyclable system

Use Case Heat controlled system for nearly zero-energy building

Position Innsbruck, Austria city center

Opportunity Replacement of existing heating unit
sustainable solution
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Sustainable energy unit (P2P)
University of Murcia, Murcia, Spain

Application Agriculture - Research Institutes 

Environment 100% Emission free energy solution

Sustainability Completely recyclable storage system

Use Case Greenhouse automation/ R&D test lab system

Position University of Murcia, Murcia, Spain

Opportunity Demonstrate hydrogen-based energy storage 
technology to academia and agriculture area

Scope of supply GKN Hydrogen
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Communication Tower Ratsberg
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Energy balancing (P2P)
CO2-Free Seasonal Energy Storage

BG Zurlinden, Zurich , Switzerland

Application CHP and seasonal energy storage for residential

Environment 100% Emission free solution

Sustainability Completely recyclable storage system

Use Case Energy storage of 2,000 kWh for PV excess energy 

Position Zurich, Switzerland inner city center

Opportunity Decentralized stationary H2 energy storage
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Use Cases

A Langley Holdings Company
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Use Case: ECO Buildings / Seasonal H2 energy storage
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H2

Electrolyzer

Reformer

Delivery 

Hydrogen 
Source

Scaled for
Energy back-up requirements

(e.g. 72 hours)

Data Center
Back-up energy

H2 at 8-10 bar

Heat at 50 65 C

Uniquely fit for hydrogen-ready GEN-Sets . The ferrous-titanium metal hydride stores 96% of hydrogen as a metal, the safest form of 
hydrogen storage. The remaining 4% gas is sent to the engine instantly for power needs. 

Safety, simplicity and efficiency. Storage sends 8 10 bar hydrogen to the engine. This eliminates high CapEx, energy, and 
maintenance associated with compressors and pumps used in other hydrogen storage solutions. 

Best match for hydrogen  Fuel Cells alternative technology to generate CO2 free back-up energy 

Use Case: Data Center back-up energy
Hydrogen Gas Engine as

GEN-SET

PEM Fuel Cell 

H2 at 1 bar

Heat at 80 95 C

Metal Hydride Storage
Terra-HS200J
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H2

Electrolyzer

Reformer

Delivery 

Hydrogen 
Source

Scaled for
flow and duration

Metal Hydride Storage
Terra-HS250

H2 at 8-10 bar

Heat at 75-95 C

Uniquely fit for hydrogen-ready internal combustion engines. The ferrous-titanium metal hydride stores 96% of hydrogen as 
a metal, the safest form of hydrogen storage. The remaining 4% gas is sent to the engine instantly for power needs. 

The 75-95 C bi-product heat from the engine breaks the hydride bonds to sustain hydrogen flow.  

Safety, simplicity and efficiency. Storage sends 8 10 bar hydrogen to the engine. This eliminates high CapEx, energy, 
and maintenance associated with compressors and pumps used in other hydrogen storage solutions. 

Use Case: H2 Engines  I  CHP

B36:45L6AG, B36:45V20AG

  3,370 11,340 kW
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Use Case: Green Ammonia Back-up

Green Ammonia Plant

Electrolyzer

Compressor/ 
H2 booster

STABILITY: H2 production and off-taking can operate 
independently 
UPTIME: Continued electrolyzer operation with downstream 
failures
RESILIENCY: Backup of H2 supply during electrolyzer downtime
SMALL FOOTPRINT: Fully containerized & stackable; smaller 
setbacks

H2 Source 
20-40 bar

30 - 50 bar

Hydrogen Back-up 
max. 40 bar

H2  
    99.999%  purity

8,000 kg H2

with 800 kg/ hour
e.g. for 8-9 hours 

back-up time
Metal Hydride

8-10 bar
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H2

8-10 bar 40 60 bar NG / H2

Blending 
Manifold

Natural Gas 
Supply

Heat from SCR
to TMS

Liquid H2 delivery

Onsite EL
35 bar

160x Terra-HS

40tons H2

=

Use Case: Gas Peaker Plant

STABILITY: H2 production and off-taking can operate independently 

UPTIME: Continued electrolyzer operation with downstream failures

SMALL FOOTPRINT: Fully containerized & stackable; smaller setbacks

SCALE: Increased storage capacity without compressor

OPEX: Low costs due to operation without compressor

Benefits

Compressor

Metal hydride storage
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Use Case: Tile Manufacturer

Market: Industrial      Application: H2 Blending      Function: H2 Direct Use         System: Terra-HS Storage

1 MW ELSolar
2,600 kWp

2x Terra-HS storage
with a capacity of 17 MWh Gas mixer Furnace

Scope of GKN supply

Power-2-Gas-System

10-15kg
H2/ h

Terra-HS

Terra-HS
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Use Case: Green Mobility H2 Hub  |  Hybrid Solution

Electrolyzer
1MW

25-35 barg

H2 

99.999% 
purity

TOTAL STORAGE CAPACITY 
2x Terra-HS250 = 500 kg H2

TMS

30 - 35 barg

10 -20 kg H2/ h

12 H2 cars/ day 60 kg/day
4 H2 trucks/ day 120 kg/day
_____________________________________________

                   ~180 kg H2/day

50 cars á 70kWh
3500 kWh/day

~105 kg H2/day

600 kW
4 h backup

~160 kg H2

approx. 50% direct electricity use

From Heat recovery
~2.500 kWh

Electrical heater, 
~150kW/ ~500 kWh

2MW

GKN Hydrogen scope of supply

Delivery 
Fuel Cell 600 kW
(supports as well  
emergency power
<1 sec (backup)

Integrated Battery 
(2C) 400kWh     
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Use Case: H2 Tube Trailer Filling

Tube Trailer 
Fill Manifold

Gas Storage

Electrolyzer 

Metal 
Hydride

Compressor

STABILITY: H2 production and off-taking operate independently 

UPTIME: Electrolyzer operation despite downstream failures

RESILIENCY: Backup of H2 supply during electrolyzer downtime

SMALL FOOTPRINT: Containerized & stackable; small setbacks

SCALE: Offtake flexibility with electrolyzer / hydride sources

H2 Source 
35 bar 520 bar

35 bar

500 bar

8-10 bar
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Digital Access

A Langley Holdings Company
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Digital & AI driven robust System
Design | Optimise Store | Perform Operate | Manage

Semi-Automated Ticketing System 

Realtime State-of-Health Fleet

Realtime Dashboards & historical data

Enhanced State-of-Charge Algorithms

Improved Simulations by AI Usage 
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HY2CONNECT Web App - Visualization
Real-time Metrics General Metrics Historical Metrics


