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Nuclear Energy

E = mc2

• Nuclear energy is a form energy 
released from nucleus.

• A released energy is equivalent 
to mass defect × [speed of light]2

https://en.wikipedia.org/wiki/Nuclear_binding_energy

Nuclear Binding Energy 



Fission

https://www.iaea.org/newscenter/news/what-is-nuclear-energy-the-science-of-nuclear-power

Nuclear Fission Nuclear Power Plant
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Small Modular Reactor (SMR)

Source: Advances Small Modular Reactor Technology Development, IAEA 2022 eds.

https://www.iaea.org/newscenter/news/what-are-small-modular-reactors-smrs

▪ Small
▪ Modular 
▪ More affordable to build
▪ Safety  relies more on passive systems
▪ >80  commercial designs being developed around the world

200 MWe 350 MWe

170 MWe340 MWe



Fusion

Nuclear Fusion Fusion Cross section Lawson Criterion



Inertial Confinement Fusion

https://www.youtube.com/watch?v=71gqaFoix1w&t=8s

• National Ignition 
Facility  (NIF),
Lawrence Livermore 
National Laboratory 
(LLNL)

• Achieved Q=1.5 
(Output 3.15 MJ/Input 
2.05 MJ)

• Based on pulsed laser



Magnetic Confinement Fusion

• Confine hot plasma  in 
toroidal chamber with 
magnetic field

• Auxiliary Heating: ECRH, 
ICRH, NBI

Tokamak EAST ITER

• Longest confinement time 
(1056 s)

• Largest tokamak
• 1st plasma : 2025
• Q=10 (output 500 MW/ 

      input   50 MW)



MCF Global timeline
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Plasma technology
Development

Fusion Tech. Development

CO2 emission (Bt)

• Global Warming
• Climate Change

Thailand @ COP26
• Carbon Neutrality 2050
• GHG Net Zero 2065

100,000 C 1,000,000 C 10,000,000 C

FPP part production

BEST



Thailand Tokamak-1

15 Jul 2018 

HT-6M Donation Ceremony

Plasma Technology and 

Fusion Collaboration 
between TINT and EGAT

TT-1 Building : 

Foundation Stone Laying ceremony

TT-1 Contract 

Signing Ceremony

Thailand Team Onsite @ ASIPP TT-1 Installation @ TINT Ongkharak

Grand Opening Ceremony



Main machine

Vacuum Chamber:
    Major Radius : 0.65 m
    Minor Radius : 0.20-0.25 m
    Material : SS 306L
Magnet Coils:
    Toroidal Field :                16  coils 
    Ohmic Heating Field:        5 coils
    Vertical Field:                     2 coils
    Feedback Coils:                  1 coils

Power Supply

Toroidal Field  Magnet  Coil            7.6 kA 
Ohmic Heating                                   17 kA
Vertical Field Magnet Coil:             4.8 kA 
Feedback Coils:                                230  A

Vacuum System Data Acquisition

Diagnostics

• Magnetic Measurement
• 12x2 Toroidal Positions
• 12x2 Poloidal Positions

• HCN laser 3 channels
• Hα
• CCD Camera

• Pumping  [ 1x10-6 Pa]
• 2xTMP + 2 Root
• 1xIon pump

• GIS piezo-electric
• Pre-ionization
• 2xGDC 
• Baking
• Boronization
• 2xRGA

• PXIe  / 128 Ch. / 500 kHz

Thailand Tokamak-1
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TT-1
Power Supply System

Vertical Field Coils

Toroidal Field Coils

Pumping Duct

Pre-ionize System

Hα

Ohmic Heating Coils

Boronization 

HCN laser

GDC

RGA100

CCD



Helion

https://www.helionenergy.com/

Formation Acceleration Compression Electricity Recapture

50 MWe



Thank you
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