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Particle balance in the core plasma 

Ncore= Nsep+ SNB·τNB + Spel
 ·τpel + Ssep

 τsep – Sfus·τtot  
 

τNB, τpel, τsep, τtot – ion confinement times 

Loss of particles from plasma: 
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• fast processing of the "exhaust" of the tokamak, 

• extraction of T from the blanket,  

• processing of T-containing waste 

3 contours  

(highlighted in  

different colors): 
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T/D particle fluxes through FC systems and T inventory in them 
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3-4 injectors 3-3.5 MW each 

Injection in the equatorial plane 

Compact tokamak -  features: 

- Synthesis proceeds 

predominantly on beams  

- Influence of beam particles 

on plasma fueling 

- Effect of divertor neutrals 

on plasma fueling 

Simulation of a compact fusion neutron source FNS-ST 6/8 
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Particle flows from pellet injection and 

natural/convective ELMs 

T inventories in facility FC for 

natural/convective ELMs 
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convective 

ELMs 

natural ELMs 

Equation for Ncore : 
Ncore = Nsep + SNB·τNB + (Spel(LFS) + Spel(HFS) – αELM·(1 – γ)·PSOL/3Tped)·τpel + Ssep·τsep – Sfus·τtot  
 

From this equation, one can estimate the (Spel(LFS)+ Spel(HFS)), needed to maintain Ncore density... 

Simulation of a fusion neutron source DEMO-FNS 

NF 
2021 

PPR 
2022 

8th DEMO workshop                                                                           “Progress in modeling the D/T in fusion reactor by SOLPS+ASTRA+FC-FNS codes” 

30 August 2022 to 2 September 2022      Vienna, Austria                   SERGEY ANANYEV                                                                     Ananyev_SS@nrcki.ru  

Equatorial 

port 

NBI port 

NBI duct 

FW 

VV Toroidal 

coils 

Plasma 

Poloidal 

coils 

Cryostat 

Neutron shield  

1,0
1,5

2,0
2,5

3,0
6,0

6,5

7,0

7,5

8,0
460

480

500

520

540

1,0
1,5

2,0
2,5

3,0
6,0

6,5

7,0

7,5

8,0

0

200

400

600

800

1000

1200

1400

S
p
el

, 1
0

1
9
 s

-1
 

T
in

v,
 g

 

convective 

ELMs 

natural ELMs 

Modes with “natural” 

and convective ELMs 

 

...influence to diffusion 

losses and fueling flows 



8th DEMO workshop                                                                           “Progress in modeling the D/T in fusion reactor by SOLPS+ASTRA+FC-FNS codes” 

30 August 2022 to 2 September 2022      Vienna, Austria                   SERGEY ANANYEV                                                                     Ananyev_SS@nrcki.ru  

FST 
2015 

FED 
2019 

AN 
2021 

AS 
2021 

FST 
2022 

FED 
2016 

FED 
2020 

FST 
2020 

NF 
2021 

PPR 
2022 

Computer code 
Models, methods, simulations  

for compact tokamak 

Tritium fuel cycle 
Models, methods, simulations  

for classic tokamak 
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