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p Fusion Output: 1.5~2.0GW

p Ip: 14[MA], R: 8.2|m], a:2.4[m], Br: 5.27[T]

p pedestal width: 0.15a , Density at ped. top ~0.7 nNew
p Taxis: 35[keV], <T>: 20[keV]

p ELMy H-mode, HH98y2: 1.3-1.5

p Pedestal is formed by a L-H transition model at given
position (r/a=0.85). x..... IS adjusted to meet target HH.

p Density at pedestal top is kept by puff feedback
control. Thus Outgoing net DT flux is under control.



Peaking Control

DEMO should achieve and pinch
maintain AIMED Fusion Output by on S, o,
the use of limited apparatuses. 7 i
& Drécultat
<) Sen
Pellet Fueling Is a promised «generate
t trol d it He a_Sh TR V.S. T P;
measure to control core density. | | g§ilution _ T, us
Inward Particle Pinch has been o
observed in Tokamaks. i
pros: fuel peaking; 7
cons: He ash concentration Pellet

p Output Control by fueling means to keep BOTH Peaking and
Purity of fuel on target. Diffusivity and pinch velocity of particle
transport have still some ambiguity. How far can pellet-control
recover the peaking and purity deviation from expectation?



DT DT~ DT
interim engineering -
target knobs correspondence side effect

Perturbation
Pellet Speed Cooling effect
I | Top |d & T 9

pel pell  pellet Size* | Large Tritium Inventory
Demand more pump
I Pellet Cooling effect
| S 1 "
pe Frequency Demand more pump
N P Pumping Speed|/torShould decrease too
I | 7 Ho I Divertor load

© Divertor Shape |  .,.,1d be sacrificed
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p Because of roughly linear dependence TDT on dpel, peaking
density increases nonlinearly. V-tilde appears as offset.
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p Amount of pellet fueling affects on confinement time
as well as fueling depth. They lead to difficulty of
control design based on simple context of OD
analysis: N_ . =171.,.T

DT DT *
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p Effect of He recycling rate on
He dilution rate is not so large  ?
at least initial phase of steady ~<u. 5o}
state. Double of pumping rate '

does not results half of dilution.

p Fusion output slightly increases
as recycling rate decreases.
Namely, less recycling He rate
results more production He P
rate, then the dilution rate iIs
determined as the result of
fusion-recycling interaction.
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-mulatlon Results I more dpel

Time Serles

D =05,V =0.139, R, . =0.91
larger D, weak V

pel: 2x10723, 1Hz, d=0.6

p Target fusion output is
achieved by larger dpel
and pellet size.

Index
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Betas

p Because of huge pellet,
the system is .
considerably
oscillating.

Temperature
RE=NNWW

p needed pellet speed is
44km/s. Obviously
outrageous.

Impurity
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-mulatlon Results:: II more [ pe

D =01,V =0477,R,, . = 0.91

moderate D, moderate V
pel: 2x10722, 10Hz, d=0.4

p For severer case
(D=1.0, weak pinch)
no plausible solution
found without deepe-

ning deposition point.

p Because of too-
much fueling, edge
density exceeds

faw=1.

Time Series
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Tlme Serles

-mulatlon Results III Iess RHe

D =01,V =0477,R,, ,. = 0.85
moderate D, moderate V

pel: 5x10722, 2Hz, d=0.4

p Target output is
achieved with half
amount of fueling

Index

of case ll. 4 [

) He dilution ratio is  5¢
hlgh In Splte Of IOW_ 803(2 20 4;0 60 80
recycling rate. :

Longer calculation
IN progress.
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Parameter Scan
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Time Series
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Power Balance Analysis 1

<P0hm+P:ux+P§_PEP _Prad> _;<n;?e> =0
pa ’ Power balance egs.
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Power Balance Analysis 2

External
Heating

alpha
Heating

Energy Transfer
among species
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Power Balance Analysis 3

1.6e+20
1.4e+20
1.2e+20
’yGWnGW 2\v 2 v
n(p) = - (1— 2 {(Vpeak — 1)1 —=p7)" + 1 — Ypear(l — Pped) } le+20
Pped 2
2 8e+19
0]
o
l Ysp -1 6e+19
O SpPX
_ g <’Yspx7peak_1) L nedg naXiS L nedg det19 L gamma_peak:2.0 -
V= 1 1 — 2 ) Yow = y Ypeak = y Vspx = gamma_peak=1.6 ———
0g P ed ’TLGW edg Spx -
P 2e+19 | gamma_peak=14 ———
- gamma_peak=1.2 ———
\ 0 ] ] ] ] ] ] ] ] ] | | ] | ] | | ]
—— N o Q —— >
1> 7|<'ft|: =) A Wpeak n(,r) 0 01 02 03 04 05 06 07 08 09
rho
2
p 40 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
Te(p) — (Taxis _ Tedg) exp | —5—5 + Tped (Ig) x < 0.85 2 8+7%exp(-0.5%(x/0.3)*2) : 8/0.15%(1-x)+T*exp(-0.5*(x/0.3)**2) —
20‘T | X< 0.85 7 8+12%exp(-0.5%(x/0.3)*%2) : 8/0.15%(1-x)+12%exp(-0.5%(x/0.3)%*2) —
p A x < 085 ? 8+17%exp(-0.5%(x/0.3)**2) : 8/0.15%(1-x)+17*exp(-0.5%(x/0.3)¥*2) —
_ 1 ped ped X < 0.85 28+22%exp(-0.5%(x/0.3)**2) : 8/0.15%(1-x)+22%*exp(-0.5%(x/0.3)¥*2) —
Toge = =1-—
edg = n ) Pped a 30 x < 0:85 ? 8327%exp(-0.5%(x/0.3)**2) : 8/0.15%(1-x)+27*exp(-0.5%(x/0.3)**2)
edg < 0.85 78+32%exp(-0.5%(x/0.3)¥*2) : 8/0.15%(1-x)+32%exp(-0.5%(x/0.3)**2) —
_ = 25
Thea(p) = T for (0<p<ppa) 3
= aTedg/Aped(l —p) for (ppea < p < 1) g 2
3
e 15
10 |-
Ti(p) = yr1e(p)-
5
N —— | | | | | | | | |
AN AR N X{fl: . 0
/ >/ < =] IE. Ta}qs ? Te (fr) 0 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 0.9

rho




Power Balance Analysis 4
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Summary
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Ongoing and Future Works
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