
UNRESTRICTED / ILLIMITÉE



UNRESTRICTED / ILLIMITÉE

Å

Å

Å

Å

Å



UNRESTRICTED / ILLIMITÉE

3

Darlington Tritium Removal Facility 
and HWMB

Wolsong Tritium Removal Facility
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Wolsong Tritium Removal Facility
~8kg

Darlington Tritium Removal Facility 
and HWMB ~30 kg

Future Romanian Facility

/b[Ωǎ ¢ǊƛǘƛǳƳ CŀŎƛƭƛǘȅ ςcommercial dispensing
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ÅTritium stockpiles ςCanada dominates 
even if South Korea and Romania 
contribute 

ÅTransportation, packaging and 
licensing logistics

ÅSpecialized materials, equipment, and 
test rigs

ÅExisting Storage and Delivery Systems 

ÅGood news ςCanada is extending 
reactor operations into next 20-40 
years through refurbishments &

ÅCanada is exploring opportunities for 
new larger reactors 

Considerations:

Tritium Applications Potential Demand 

General research & use aslight 
source

100 ς200 g (current)

ITER 10-15 kg (2035onwards?)

International fusiondemonstrations ~ 1 to 5 kg (2035onwards?)

STEP ~ 1 to 5 kg (2040 onwards?)
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Hydrogen Laboratory 
Complex 

Bench top and pilot testing for 
D2O & T2 applications with H2
& D2 as surrogates

Long-term testing for 
validation, reliability and 
troubleshooting

Licensed New Tritium Facility 
(since 2019) operation under S&T 
Facilities
ÅInventory Limits: 
ü1 MCiTritium (facility use) & 2.5 

MCiTritium (storage)
ÅInert atmosphere glove boxes (IAGB)
üTritium dispensing (commercial)
üGeneral testing (currently 

materials in HTO)
ÅAir-purged glove boxes
üMaintenance tasks & Experimental 

studies
ÅFumehoods
üGas standards 

Preparation(commercial)
üExperimental studies 

ÅTritium counting room

Tritium Betavoltaics

Use of energy from tritium decay as a 
power source - low power, high reliability 
applications
ÅMedical ςpacemakers, hearing aids
ÅRemote sensors ςInternet of Things
ÅMicro-electrical mechanical systems 
(MEMS)
ÅTrickle-charge lithium-ion batteries

T2 Capabilities & R&D

ÅNational and international 
transport of T2
ÅT2 permeation testing and 
materials development for 
HTGR & Fusion
ÅT2 compatible components for 
tritiated water electrolysers
ÅTritium waste management
ÅCatalysts for tritium removal
ÅAir detritiation
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Hydrogen Laboratories 

Bench top and pilot testing for 
D2O & T2 applications with H2
& D2 as surrogates

Long-term testing for 
reliability and troubleshooting

Licensed New Tritium Facility 
(since 2019) operation under S&T 
Facilities
ÅInventory Limits: 
ü1 MCiTritium (facility use) & 2.5 

MCiTritium (storage)
ÅInert atmosphere glove boxes (IAGB)
üTritium dispensing (commercial)
üGeneral testing (currently 

materials in HTO)
ÅAir-purged glove boxes
üMaintenance tasks & Experimental 

studies
ÅFumehoods
üGas standards 

Preparation(commercial)
üExperimental studies 

ÅTritium counting room

Tritium Betavoltaics

Use of energy from tritium decay as a 
power source - Low power, high reliability 
applications
ÅMedical ςpacemakers, hearing aids
ÅRemote sensors ςInternet of Things
ÅMicro-electrical mechanical systems 
(MEMS)
ÅTrickle-charge lithium-ion batteries

T2 Capabilities & R&D

ÅNational and international 
transport of T2
ÅT2 permeation testing and 
materials development
ÅT2 compatible components for 
tritiated water electrolysers
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ÅFeed: 1-5 vol. % of T2 in D2 mixture

ÅAbsorbent:      60 wt. % Pd

ÅThroughput:    200-2500 mL of gas per cycle 

ÅPressure:         800-1,000 kPa (g)

Å System volume: 3.5 L
Å Max. operating pressure: 1,400 kPa (g)
Å Low SC temperature: -50oC
Å High SC temperature: 150oC

High -Pressure System for D 2/T 2 separation (HP TCA -T)Design Parameters

Experimental Conditions

Å Evaluate Performance & Optimize Operating regime
Å Validate TCA model
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ÅIn-house, numerical model of TCA system has been 
developed
ÅModel to support TCA development and design efforts

ÅGoverning equations:
Åconservation of mass, momentum, energy, and gas/dissolved 

species, and Ideal Gas Law

ÅIsotopic separation controlled by thermodynamic 
isotherm model, and sorption rate constants
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Å Multiple modes of operation:

Å Start-Up

Å Feeding of LLE

Å Melting & Degassing of LLE

Å Dross Purification

Å Loading of Hydrogen Isotope

Å Extraction of Hydrogen Isotope

Å Cleaning

Å Spill Containment

Å Key Constraints:

Å Safety ςboth radiological and 
conventional!

Å Physical size of system

Å Minimization of tritium inventory

Å Flexibility of use

Laboratory-Scale Loop Parameters

Parameter Value Comment

Liquid LLE 84.3 at% Pb, 15.7 at% Li

LLE Inventory 15 L (~150 kg) flexible

LLE Flow Rate 0.1 - 4 L/min

Piping Size ѻέςмέΣ q h5

T operating 500-550 °C
Isothermal, designed in 
excess of Tmax

max. [O2] in LLE 200 wppm

max. [T] in LLE TBD < 74 GBq/kg - Class 6

Lab-Scale Loop Dimensions

Parameter Units Lab

Footprint m ×m 1 × 2.5

LLEvolume m3 0.01

LLE Flow kg/s 0.6

Tritium mol. frac. 10-7

Pipe Ø OD m 0.015
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Å
Å Develop and deployment of fusion 
fuel cycle systems (2024)

Å Small modular reactor (USNC) 
(2023) Å

Fusion Fuel 
Cycles Inc.
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Fusion Fuel Cycles Inc. (Canadian Small and Medium Enterprise)
Derisking and commercializing the DT fuel cycle to enable an FPP on a decadal timeframe

FFC

ÅScoping and costing, technology selection, design, engineering, procurement, 

assembly, and commissioning.

ÅIn 2026, demonstrate UNITY-2 - a fully integrated deuterium-tritium (DT) fuel cycle 

ǎȅǎǘŜƳ ŀƴŘ ƻǇŜƴ ǘƘŜ ŦŀŎƛƭƛǘȅ ŦƻǊ ǊŜǎŜŀǊŎƘŜǊǎΩ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛǎǘǎΩ ǳǎŜΦ

ÅDevelops confinement-concept-agnostic designs, technology, and systemsin the 

functional areas depicted.

FFC

FUSION FUEL CYCLES INC. | MAY 2024 |  23

DT Fusion

FFC scope

Air & Water 

Detritiation
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Å

Jul 2022

Announcement 

of UNITY-1

Dec 2022 

Inception of

UNITY-2 project

May 2023

Public 

Announcement

May 2024

Conceptual 

Design

Complete

FFC 

Incorporated

Ongoing

Prelim Design

Fuel Cycle 

Design for 

Experiments 

and FPP

Enablers of Success:

Å Private sector: Agility and 

market incentives

Å Public sector: Expertise and 

infrastructure 

Key Motives:

Å Lab-scale and piecemeal testing 

vs ïTechnology Integration

Å Demonstrate fusion-specific 

tech at prototype scale, while 

developing an understanding of 

scalability

Å Flexible user facility, while 

remaining technology agnostic 

for wide applicability to fusion 

concepts

Major milestones achieved:

V CNSC confirms scope is within existing 

license
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UNITY -2
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WHO WE ARE

Customers: Fusion Developers

Private Fusion 

Developers

Public Fusion 

Programs

Company Details

Founded: May 2024

Headquarter

s:

Chalk River Ontario, Canada

Structure: Canadian, private, for -profit 

corporation

People: 40+ staff involved

Ownership Kyoto Fusioneering & Canadian 

Nuclear Laboratories

Design and engineering consultancy services for 

fusion fuel cycle systems (manufacturing through 

trusted supply chain)

Assembly, and commissioning of fuel cycle 

components and integrated systems.

Field services and support for delivered equipment 

and systems

Access to a fully integrated fusion fuel cycle system 

(UNITY-2) 

Products & Services
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