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Development of DPS(Deformable Plasma Simulation)Code
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Deformable plasma simulation (DPS) code is developed. DPS code solves a
motion of a plasma during feedback control taking into account the deformation
of plasma shape. DPS code is developed to study the control system of the
plasma pesition and shape in minor disruptions in which deformation of plasma
is not negligible.

In this report, the mathematical formulation and the structure of DPS code
are presented. As examples of simulations, the results of analysis in the
engineering activity of ITER (International Thermonuclear Experimental Reactor)

are reported. In appendix, some modified versions of DPS code are presented.
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rEMERORRAT v T
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PR AL T B 79 A g

(unit:m)
TGRS NG B 77 X~ hiE &
{unit:m)

75 X< WHEE  (unicl/md)
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HEEETIEE
RMIN : RAMEE/AME  (unitm)
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ZMIN Z 757 1a) g /M (unit:m)
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(14 YIab—a N7 A=-411
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T4 NMEREZHRET S,

NC - PEIANDI) — XK
NCC : PFIA VOB
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(16) 32l —3a¥s8% 34 —4%13 (NCB(I),I=1,NC+NQ) (2013)

L 3ab—2aviNgA—F12CRE L, T4 VRO
IANEY AL NVEERET D,
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I

2o lea T A—F1213TEREL 7234 VO

=
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™ : I4VOEY (BROMENFS 77 A&
EELEEORIZE (£) | EHE0REHE
(_) tj—%o )

RM @ O LOPRLAKFREELR (unitim)

M I AN DR S B (unitm)

AM I AVETEHOKFEHME S (unitim)

BM : IJAVEEOEEHFMES (unitm)
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(18) ¥ Izl —r3 /X7 4A—-%15 NCTL 2013

75 ZEHELTD) A NT N —TORBEERET %0

(19) ¥Ialb—varR54A—-4#16 MUG (2013)

32l avNT A FISONCTLYEE S NIGEILT
5 Z<EHEITD T4 V) — ZDFES (NCHNQIZHIBHEET
o

0) Ialb—a 8T A—F17
DKDZ, DKPZ, DKIZ
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NASkE VIR, WNEA v &2 5y v ARAKE RS, (X (3) &
)

(24) FELOFKE4S DPAO,TAUDP (10E12.4)
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Compute coefficients of

{A R}

'

Compute time evolution

—P _
AY+RY =B
T=Time
N eranon = 1he Number
of Linear Iteration
ELSE

(6Z,8R) = Displacement
of Current Center

T2T.p

%

linearized eq.(6") .

Solve G.S. Ea.
¥i(r,z)=
Hdpdn O(r,z;p,n)i,(p.71)

plasma

(Free boundary condition)

A

NITERATION > NU

or y&Z* + 6R* > &,

K2—-1 DPSa—FoFfBE7Io—F+—F
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STR. =VY (26M. OHM) +BP (I6M. CHM) +FW (100N, OHM)
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Time evolution of plastma current center in 8 § n =" 0.2& ll=-01

Displacement of Piasma Current Center (M)

Control Current of PF3 {A)

Plasma : EOB reference plasma

Control : Control coils = PF2 - 8, Voltage limit = 10V
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Time evolution of the separatirkx at 1, 2, 3 gaps in BP =-02& li=-0.1

Plasma : EQB reference plasma
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Total active powers of PF coils in Sﬂp = -0.2 without limitation on |dV__ /dt|
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Deformable model / Feedback control plasma current center
Plasma = ECB reference / Shell = Reterence
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