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Abstract

    Dependence  of  scale  of  rrER  type experimental  tokamak  reactor  on  HL  factor (the ratio  of  energy

confinement  time  TE  necessary  for ignition to TkTER  
P
 of L mode  scaling), the ratio  6 of magnetic  fiux of

OH  coil to the plasma inductance Lpli,, elongation  ratio  K, the distance A  between the plasma surface

and  toroidal field (TF) coil  conductor  and  technically possible maximum  fields B,,M. of  TF  coil  are

studied.  When  the  required  HL  factor is increased from 2.75 to 3.77 and  the  distance A  is decreased

from 1,55 m  to 1,3 m  in the  reference  case  of  ITER  design parameters, the  major  radius  R  is reduced

from R  
=

 8.14 m  to 6.36 m,  while  keeping g ==
 1.35. However  the decrease of  g, while  keeping H.  con-

stant,  is less effective  to make  device more  compact  due to the  dependence of  HL  factor on  the parame-
ters. The  increase of K  ratio  and  the increase of  the maximum  field B,,M. is also effective  to reduce  the

scale,

Keyvvords:
experimental  tokamak  reactor,  ITER, ignition condition,  H  factor, compactness

1. Introduction

    Recent developement of  enhanced  confinement

researches,  such  as  VH  mode,  high fip H  mode  and

reversed  shear  configuration  mode,  brings the  possi-
bility to relax  the  requirement  to Hi. factor of  energy

confinement  time in order  to design reactors  in more

compact  way,  Furthermore it becomes  to be realistic to

increase the maximum  magnetic  field of  TF  coil  more

than 15 T due to the  developement of superconducting

coil  technology.  Therefore it is meaningfu1  to study  the

sensitivity of the scale  of reactors  on  parameters such  as

requires  HL  factor and  the  possible maximum  magnetic

field of  TF  and  OH  coils and  so  on.

2. ts-A DesignSpace

    When  plasma current  Ib and  aspect  ratio  A  are

specified (A =  Rfa, R: major  radius,  a:  minor  radius),

the other  parameters of  tokamak  device are  deter-

mined,  if the  effective  safety  factor e.ff at  the  plasma

boundary, the elongation  ratio  sc, triangurarity 6 of

plasma cross  section,  the distance A  of  plasma bound-

ary  and  the conductor  of  TF  (toroiclal field) coil,  the

maximum  field B,,M. of  TF  coil  are  given [1], The  eF

fective safety  factor q,,, is given by [2]

    q.ff 
=

 qi (1 +  An2(1 + (A2f2))
         × (124 -  O.54K+  O.3(K2 +  02)

         +O.130),  (1)

where  q, i
 (5K2a[m]B, [T] !AI, [MAI), A  

!
 iZ, +  4f2

and  K2  !  (1 +  x2)!2.  B,[T] is toroidal field at  the

plasma (geometrical) center  and  is equal  to

             (R uz a-A)
    

Bt==
 
Bt,Mx

 R , (2)

where  A  is the distance of  plasma boundary and  the

position of  maximum  field of  TF  coil  as  is shown  in

author3e-mait:miyamoto@apm.seikei.ac,jP

1040



The Japan Society of Plasma Science and Nuclear Fusion Research

NII-Electronic Library Service

TheJapanSociety  ofPlasma  Science  and  Nuclear  FusionResearch

refeer. 3t Parameter  Sensitivity of  lTER  Type  Experimental  Tokamak  Reactors toward  Compactness  g]F , iget･Y

                                                         <Ov >DT =  1.1 X  le-2 ̀7? [keV] [m3fsl ,

                                                     and  the following O  ratio  is introduced.

                                                            - <nBT<av>D･r>..[mSfs]
                                                         

0
 
E
 1.1 × 10u2`<nB･r TfZ [keV]>.. [m3!s] 

'
 (5)

                                                     Then  the  total neutron  fusion output  power  is

                                                                                        Qn
                                                         4  

==

 1.1 × 10-2`<nB.Z[keV]2>..e  4 
V

                                                            
=
 O･16fBT<n,T>Ze,k.vAa3Ke [MW] , (6)

                                                     where  A]i･ =  nDT  !n. , <p2>,. ==  4 /3 <p>i. is used  assuming

                                                     the parabolic pressure profile. 
'When

 the magnetic  sur-

                                                     faces are  elliptic  and  the temperature  profile is para-

      Fig. 1 Geometry  of  plasma, TF  coil and  oH  coi:. 
bOliC T(p)  

=

 2<T>(1  
N
 p2) (p being normalized  radial

                                                     coordinate)  and  the density prefile is constant,  e  is re-

                                                     duced to

 Fig.1, As  is clear,  R, a  and  B, are  determined, when  Ip

                                                                    111 <ov >DT 2pdp  [m3fs] and  A  are  specified.

     The  ratio  g of  the fiux swing  A ¢  of  oH  coil and  
e(<T>)

 
'`

 1.1× lo-24(4f3)<T[kev]>2[m3fs] (7)

 the plasma inductance L,Ib is given by

                                                     and  0(<T>) is shown  in Fig.2 as a function of  <T>. We
   -zl ¢  used  the following fitting equation  of  <crv>.. as  the

  g;= L,Ib function of  T[keV] [3] to estimate  e(<T>):

        5BoH,Mx [T] [(RoH +  d6H12)2 +  d5H!12]

      
=
 l,[MA]R[ln(8AfK'i2)+l,-2] 

'(3)  <av>..-3'7hX(Tl?r'S

                                                                  × T-2i3 exp(-20TLi!3)  [m31s] ,

 where  RoH  
==

 R-  a-  A 
-

 dTF -  dL -  doH, dTF and

  ko:,b,eL",g,.!?2,lliLCP,?,e.S:,Og,T,.F,2".d.Bll.Z06';liO:.d,X:`.O.rE 
h(T'=i;,l'3+T[il'Sf37.s)2s]-

  ducters. BoH,M. is the maximum  field of  OH  coil. [[ke

  ratioofelectronpressuretothatoftoroidalfieldis  1[1ie accuracy  of  approximation  by Eq,(7) for

                                                      e(<T>) is examined  by  the calculation  of  the magnetic

      fi.-4,o26× io-2<nf,i2:･iev, (4) e,g:IS,fi`i.O,",S.fY.Z,).S.a//Sfi.",g,GI,r]ad.'S,h,a.fr.a."O;,,e,q."a,i
                                                      configuration  of  Table 1. The  /Eollowing  profile of  tem-

  where  <n.T>2o,k.v is in unit  of  1020 m-3  keV. The  total perature

  neutron  fusion output  power ll, is

                                                                        y(agz) 
--

 }PZ

      4=f  n2DT <av >., 2.dv 
T(

 
nyZ)=27<

 
T>

 Lpl- !pk

                                                      is used,  where  q, !V2 are  the values  of  the  fiux function
          e.
        

=T
 V<nin<av>or>,. ,                                                      at  separatrix  and  at  the  rninor  axis  respectively.  7 is

                                                      normalized  factor, that is, 7 
-=

 e.5 ( SPZ -  !PZ )f< !U(u)  
-

  where  Q. =`
 14.06 MeV  and  <x>.. denotes the  volume  !PZ>... A  uniform  density is assumed.  The  numerically

  average  of  x. The  fusion rate  <av >.. near  T 
==

 10 keV  is calculated  values  of  0(< T>) are  compaTed  with  analyti-

  approximatedby  cally obtained  results.  Difference of both results is

                                                 1041
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0(< T>} is shown  as  a function of  <T>.<T>

 (keV)

Table 1,Design
 parameters of  

four
 cases  A. B. C, D  in the case  of  [Bl,M, 

=
 12.2 T], <n, T> = 13 x 1020 m'S  keV. n,  =  1 x 102D m'3,

<T>-    13 keV, e=  O.928, A 
=1,55

 m.  The case  i is the design parameters  of  ITER. zi: distance between plasma and  TF
coil conductor  in m,  TE in sec,  A4H 

!
 TEITELMY  

H,
 rs in %, gT,: Troyon factor. AtG : Greenwald  normalized  density, a: to-

roidal  field at  plasma center  in T. R,: total neutron  output  power  in GW,  za: neutron  flux at plasma  surface  in
MWfm2,  drF : thickness of  TF  coil conductor.  Cases E. F, G are  design parameters  when  il is changed  to A = 1.3 m.

HLg A KAlPA IpR a TEHHl3gTrNG

I2,751.351.551.660.92,921,O8.142.816.11,082.972.251.18

AB[3.16][3.77]1.351,351.551.551.61.652.242,83.e93.3816.912.77.496.782.422.016.16.11.221.352.912.822.392.601.09LO

C2.75[1,.Oi1,551.661.02.7122.57.942.936,11.133.362.331.2

D2.751.351.55[1.8]61.53.3718.267.312,176.1O.972,651,89O.81

EFG2.75I3.16][3,77]1.351.351.35Il,3][L3][1.3]1.6L61,660.251.642.22.893.083,3820.8516.7512.497.687.056.362.662.291.886.16.16.11,071.351.392.732.662.562.062.182.351.06O.98O.89

HI.g A x B,P,,fiR+ad'rk

I2,751.351.551.65.671.31L0910.95O.98

AB[3.16][3.77]1.351.35L551.551.61.65.735.80O.9O.56O.94O.789.9I8.79O.991.01

C2.75[1.0}1.551,65.331.4L.1410.871.00

D2.751.35L55[1.8]5.99O.79O.879.48O.99

EFG2.75[3.16][3.77]1,351.351.35[1,3][1.3I[1.3]1.61.61.65,905.996,101.11O.76O.461,04O.89e.7310.399.348.24O.991.011.03

within 4%  in the range  of  <T> -  10 keVN15  keV and

is within 8%  in the range  of  <T> =  8 keV  N 20 keV.

   TIhe total a  particle fusion output  power  Il, ""

Il,!4 is reduced  to P. === O.0405 fB.<n,T>;,,,..Aa3Ke
[MW], Then  the total plasma heating power  Il, h,.t corJ
rected  for radiation  loss is

Pahcat=A('-fk)'lz, (8)

where  A  is the cfEiciency  of a  particle heating and  jk is
the fraction of radiation  loss. The  thermal  energy  of

plasma W  is

    W=f(1+foT+ZA)n,7UV
      

-
 o.471(1 +  jl,. +  E] A)

      × <n,T>2o,k.vAa3K[MJ]. (g)
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The  notation  fi is the  ratio  of  impurity density to 'elec-

tron density. Then  the  energy  confinement  time  neces-

sary  for ignition is

          W
    TE  

==
         Pa hcat

         11,6(1+fl,.+Zji)  1
      --  . (10>
          A(1-jk)fBTO <ne T>2o,k.v '

 
'

The  expression  (10) does not  include the scale  parame-
ters of  device as  is expected.  Then  HL  factor, the ratio
of  T.  to TkTER  

P
 of  ITER-P  L  mode  scaling  is given by

[5,6]

          30,8(1 +  ji,. +  E] fi)
    HL  

="

         M12(1 -  jk)lf2]i)T el12

              AO.15 1

         
X
 n:bi BP･2 [T] (AI, )o.ss, (11)

whereTffE"P  is [7]

Tki'ERP-O.048I,O･8SRi･2ae-3nO,iiB?･2

      × (A{K!Il,,,,)i12, (12)

The  units  are  of  sec,  MA,  rn, 1020 m-3,  T, MW,

    It is noteworthy  that HL factor necessary  for igni-
tion depends mainly  on  (A-) and  depends on  other

parameters very  weakly.  HH  is defined by the  ratio  of

T.  to T:LMY  
H
 of  ITER-H  scaling  I8] of  ELMy  H  mode

as  fo11ows,

            TE

    
HH

 
-

 TRLMyH'

    TRJ･MyH  
ii
 O.85 × O.053IS-06 B?･32 ag,67

X  AP. ･41 Rl･79 ngb17(Rfa)-O.11  scO.66.

HH  is reduced  to

           29.8(1
HH  

-
+ jl)T + E] ji ) xo･oi

3. Effects of  ft. factor. ratiio ij. K  ratioand

   distance  zi en  Device  Parameters

    Design parameters of  ITEI( are  used  as  a reference

I9]: that is, q.,, =
 3.27, sc 

=-
 1.6, 6 

-
 O.25, li -  1.0, (qi

==T
 2.32), A  

-=
 1.55 m,  d., -= O.98 m,  4 

-
 O.13 m,  d6H

==
 O･8 M;  A)T =:

 O･71, flie 
=

 O･09, Y}e `=
 O･O18, Ar =

o.ool, A 
===

 O.9, jk =  O.37, Bt,M. =  12･2 T, BoH,M.  
=

12.5 T, <n. T> =  13 × 1020 mm3  keV, <n.> ==1  × 1020

m-3,  (< T> 
=

 13 keV), e(13  keV)  
=

 O.928.

    Since H.  depends mainly  on  Aib, it is interesting

to use  (AIp )-A design space.  Aip is reduced  to the ratio

of  the major  radius  R  to poloidal Lamor  radius  pp,DT of

DT  ions (A =
 2.5) with  the thermal  energy  of 10 keV

as  fo11ows,

    i4  Ip 
=

 1246s ( p,Rp. )' (15)

where  pppT  
==
 (mm･T)ii2feBp, Bp[T] ==

I, [MA]f(SaK), Contour plots of  H,  
=
 const.  and  g -

const. in AI,-A design space  are  shown  in Fig.3(a) and
contour  plots of  R  

==
 const.  and  a  

==
 const.  are  shown  in

Fig.3(b). Figure 3(a) shows  that H.  depends mainly  on

AIp and  depends on  A  weakly.  Figure 3(b) shows  that

(R +  a)  also  depends mainly  on  AIi, and  depends on  A
weakly.  dTF and  d6H were  determined so that the effec-

tive current  densities of  TF  coil  and  OH  coil  are  kept

the  same  as  those  of  ITER  design, that is

(R-a-A)Bt,M.

oO.33AP. .41

(13)

a[(R-

jiY･33 (1 -  fil )e-33jBS6

 <n2o T>O･34 Ro.n 1

  ne,i7  BP･32 (T)AO-i7 (A I, )i.o6 
'

i
 is atomic  number  of  plasma ion.

=(

a-  zd )2 -  (Ru a  
rm

 id  
-

 drF)2]

       (R-a-zl)Bt,M.

where  A

× (14)

 "I(R-

BoH,Mx

 d6H

a-A)2-(R-aunzi-

( B:HiAMX )ITER '

      1d.,)2]
 J...'

1043

(16)

    When  HL  factor and  ij ratio  are  specified  instead

of 4, A, the other  design parameters are  determined.

Design parameters of  three cases  (A, B, C) taking

ITER  design (case I) as  a  reference  are listed in Table

1, Increase of  required  HL  factor from  2.75 (rTER) to
3.16 (15% increase in case A) and  3.77 (case B), while
keeping g 

=
 1.35, is effective  to  reduce  the  scale  of  re-

actors.  Figure 4 shows  the dependences of  R, a  and  Ip

on  HL, while  keeping g ==
 1,35.

    Figure 5 shows  the dependences of  R, a, (R +  a)

and  I, on  4 while  keeping H.  
=

 2,75, As  is seen  in

Fig,5 and  case  C  in Table 1, the  reduction  of  g, while
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                 (a) {b)

(a} Contour plots of H,= const.  and  E 
=
 const.  in Alb-A design space.  (b) Centour plots of  R=  const.  and  a  

=
 const.  in

Ats-A design space,  a,.. =
 12.2 T, <n. T> =  13 x  1O!e m'3  keV, <n, > =:

 1,O x  1020 m'3  (< T> =
 13 keV), zi =  1.55 m.  Points 1, A

and  B correspond  to cases  I, A  and  B of  Table 1 respectively,

a(m)3.0

2.0

LO

Fig.4

RCm)8.0

7.0

6,O
        3n 4,e

Dependences of  major  radius  R; plasma
and  plasma current  lp on  HL factor, while

normalized  OH  coi[  flux e =  1.35.

 Ip(MA}20

10

o

a(m)

3

R(m)

8

2.s 7.5

27

a

R+a

4

R

ts(MA)25R+a(m)10,5

20 10

15

ffLradius

 a

 keeping

9.5

   O.8Fig.5

                                    109

    O.9 1.0 1.1 1.2 L3  1.4 C

Dependences  of  major  radius  a  plasma radius  a,
their  sum  (A +

 a)  and  plasma  current  lp on  nor-

malized  OH  coil flux e, while  keeping HL =
 2.75.

keeping Hi. factor constant,  is less effective  to reduce

the scale  of  reactors  due to the  parameter dependence
of  HL  factor. The  decrease of  e tends  to the  decrease of

A, Since HL  depends mainly  on  (A-), keeping HL
constant  tends  to increase of  5 and  the both effects

cancels  with each  other.

    Figure 6 shows  the dependences of  R, a, (R +  a)

and  Ib on  elongation  ratio  K, while  keeping HL  
==

 2.75

and  g ==  1.3S. The  increase of  K  is effective  to reduce

the scale  of  reactors,  although feedback controle  system
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 a(m)3,O

2,O

R(m)8.0

7.0

5(MA)20
Table2aver$us  specified  HEPeC in the  case  where  the  at-

tained H, factor is 2.75 V, =
 O.9, tk =

 O.37).

10

Hipec2.753.163:

e co 27 14

a(m)3R(m)s

4

3.7710.0

/

4,S75.0

2.5

2

7.5

7

aR

1

Fig.6

    1.6 1.7 1,8 n

Dependence$  of  major  radius  a  p[asma  radius  a

and  plasma  current  lp on  K. while  keeping HL 
=
 2.75

and  e= 1.35.

 5.CMA)

 20

L5

15

Fig.7LlL2L3L4

  101.6

 A{tn)

Dependences  of  major  radius  A: plasma  radius  e

and  plasma  current  ts on  A: the distance between
TF coi] conductor  and  plasma  surface,  while  keep-
ing "L =

 2.75 and  g= 1,35.

of  vertical plasma position becomes  more  demanding.

   Plasmas with  parameters determined by  a  specified

HL factor, say HePeC, as was  described in ch.2, need  ad-

ditional heating to be sustained, if the attained HL  fac-

tor is Iess than  H £PeC. The  necessary  additional  heating

POWer  4dd h..t  to sustain the plasma is

4ddhcat== [(HgPeC!HL)2 
-

 1] Pa heat  ,

   As  is seen  in Eq.(11), the machine  parameters are

determined by the factor of

H,jil12(1 -  jl, )if2]l,.
(1 +  j?]T +  fue +  E] j?)

H.jili2(1 -  jz,)if2(1 -  Zlii. -  Z Z,A)

[2 -  jl{e 
-

 E(Zi -  1)E]

since

4  heat 
==

WRI]hSeat

HILpec × (TgER P P.e'hS,,,) 
'

Pa heat  +  4dd heat

          W(Il?h5eat+ 4dd heat )e'S
HL  ×  ITklERP(Ph hcat 

+  4dd heat)O'S] 
"

Therefore the  ratio  e  i(ll,  +  P. )!4ddh..t is given  by

5

=s O.5H.fif2(1 -  jZ,)i!2

×  [1 -  1･5A{e -  O･5E] (Zi +  1)fi] ,

e-[(Hceec
 !H, )2 -  1] E, (1 '  jlt )

8.82

[(HweclH,)2 
-

 1] 
'

The  values

Table 2 in

2.75,

(17)

of  e  versus  specified  HVeC are  given in

the case  where  the attained  HL  factor is

since rbT +  2jl{. +  E] Z,jl == 1 When  the  fraction jl,. and

the fraction jk of  radiation  be/come large, the scale  of

reactor  becomes  large.

   Next we  examine  the  sensi.tivity  of  the scale  on  the

distance A between plasma boundary and  TF  coil  con-

ductor, Figure 7 shows  the dependences of  R, a  and  Ip

on  A, while  keeping H,  
==

 2,75 and  e =
 1.35. Decrease

of  A  is effective  to reduce  th/a scale  of  reactors.  The

values  of  A  of  reactors  designed for power  plant
ARIES-1  [10], ARIES-RS  [10] and  SSTR  [11] are

1.497 m,  1,42  m  and  1.43 m  respectively.  The  values  of

A  of  experimental  reactors  IFER [12], ITER-CDA

E13], NET  [14] and  ITER-EDA  [9] are  1.05-1.16 m,

1.25 m,  1,48 m  and  1.55 rn  respectively.  Design  par-
ameters  of three more  cases  (E,F,G) with  A  

==
 1,3 m

are  also  listed in Table 1.

1045



The Japan Society of Plasma Science and Nuclear Fusion Research

NII-Electronic Library Service

The  JapanSociety  ofPlasma  Science  and  Nuclear  Fusion  Research

fv  -'v  ･ ig'neft\ft- "A'keg74tsut9･lj-1998ff  9 E

Table3Design  parameters  of  two  cases  E, Fin the  case  of  [BtM.= 15 T], re=  1.6, <n, T> - 16.0 x1020  m'3  keV, n,  
=1,23

 x102a

m'3.  <T> =
 13 keV. TE in s, t4- =

 TE!rELMV  
H,
 l3 in %, gT,: Troyon factor, A4] : Greenwald  normalized  density, B{ : toroidal

field at  plasma  center  in T, R,: total neutron  output  power  in GW,  4: neutron  flux at  plasma  surface  in MW!m'2.
drF: thichness  of  TF  coi1 conductor  in m.

HLg A AIpA IpR aR+aTEHHl3gTrAIG

HJK2.75f3.16][3.77]1.351.351.35[1.3]Il.3]{1.3]56.648.640.13.523.824.2716.612.79.396.916.445.821.961.691,398.878.137214.974.974.97O.971.081.241.871.811.391.801.932.11O.93O.86O.80

HLg A B,4 A dTF

HJK2.75  1.35

[3.16] 1.35

[3.77] 1.35[1.3]

 7.92

[1,3] 8.05

[1.3] 8.20O.83O.57O.361.16O,99O.821.271291.33

4, Effect of  B,... on  Design  Parameters

   It is suggested  that there  is possibility to increase

the  maximum  field of  TF  and  OH  coils  by use  of  super-

conductor  of  (NbTi),Sn made  by tube method  [11] for
exarnple.  Therefore it is meaningfu1  to examine  the ef-

fect of Bt,M. of TF  coil and  BoH,M. of OH  coil on  design

parameters.

   Figure 8 shows  the dependences of  R, a  and  Ip on

B,,M., while  keeping H.  
=a

 3.16, g =
 1.35, Z 

=
 1.3 m

and  the average  temperature  <T> =
 13 keV. However

the average  electron  density is increased as  <n.> =

1･O(B,,M.f12.2) × lo2o m-s.

 a(m)

2,O

1.e

Fig,8

R(m)

7,O

i},(MA)

15

 6.e lo

    I2 13 14 15 BtMx(T)

Dependences of maier  radius  a  plasma  radius  a

end  plasma current  - on the  maximun  field of  TF
coil 4,M., while  keeping  HL  

=
 3.16, e 

=
 1.35. x  

=
 1.6,

zl = 1,3 m  and  average  temperature  <T> =  13 keV.

However  average  electron  density  is increased  as

<ne> 
=
 1･O(B,,M.f1 2.2) x l020 m'3.

   Design  parameters of three cases  (H, J, K)
BM  

=
 15 T  are  listed in Table 3. Increase of  B,,M.

fective to  reduce  the scale  of  reactors.

withis

 ef-

Conclu$ion

   The  specification of  HL  factor and  the  ratio  g ==

A ¢ fLplp determines the desigri parameters of reactors

when  q.ff, K, 6, zL, Bt,M. etc.  are  given. The  simple  ex-

pression of  HL  factor necessary  for ignition is described.
The  increase of  HL  factor, sc ratio and  the maximum

field B,,M. as  well  as  the  the  decrease of  zt are  effective

to make  reactor  more  compact,  while  the decrease of
the ratio  6, while  keeping Ht  constant,  is less effective

due to the dependence of  HL  factor necessary  for igni-

tion on  A  and  5･

                References

[1] ITER  Team,  Plasma  Phys. bontroL NucL  Fusion

   Res. (Conf. Proc, Washington  D.C.) IAEA,

   Vienna, 3, 413 (1991).
[2] T.N. Todd, Proc. 14th Iht. Symp. on  Heating in

    lbroidol Plasma, Rome,  1, 21 (1984); Y. Kamada

   et  aL,  Nucl. Fusion 34, 1605 (1994).
[3] T. Takizuka and  M. Yamagiwa,  JAERI-M  87-066,

   Japan Atomic Energy Res. Ins. (1987).
[4] T. Nishino, Y. Shinya, M.  Hasegawa  and  M.

   Sugihara, JAERI-memo  03-141  May  1991 Ein
   Japanese],

[5] K. Miyamoto,  Fundomentals of Plasma  Physias

   and  Cbntrolled Fusion (Iwanami Book  Service

   Center, Tokyo, 1997),

[6] K. Miyamoto,  Proc, Int. Symp. on  Plasma  Dyna-

   mics  in Complex  Etectromagnetic Fietds, Dec,

   1997, Institute of  Advanced  Energy, Kyoto  Univ.

   qi, Japan.

1046



The Japan Society of Plasma Science and Nuclear Fusion Research

NII-Electronic Library Service

The  JapanSociety  ofPlasma  Science  and  Nuclear  FusionResearch

Meedesc Parameter Sellsitivity of  ITER  Type  ExperimentaE  Tokamak  Reactors toward  Compactness g]pt, eei\

[7] P.N. Yushimanov, T, Takizuka,  K.S. Riedel,

  D.J.W. Kardaun, J.G. Cordy, S,M. Kaye  and  D,E,

  Post, Nucl.  Fusion 30, 1999 (1990).
18] ITER  H  Mode  Database Working Group, Nucl.

  Fusion 34, 131 (1994).
[9] ITER  Team,  Fusion  Energy  (Conf. Proc. Mon-

  treal) IAEA,  Vienna, 2, 737 (1996),
[10] F. Najmabadi and  ARIES  Team,  Fusion Energy

  (Conf. Proc. Montreal) IAEA,  Vienna, 3, 383

  (1996).
Ill] Y. Seki, M.  Kikuchi, T. Ando, Y. Ohara, S. Nishio

  et  aL,  Plasma  Phys. ControL NucL  Fusion Res.

  (Conf. Proc, Washington  D.C,) IAEA,  Vienna, 3,

  473 (1991).

[121 S, Matsuda, H, Tsaji, Y, Akutsu, N. Fajiwara, M,

  Hasegawa  et  aL,  Plasma  Phys. ControL NucL

  Fusion Res. (Conf. Proc. Washington  D.C.)

  IAEA, Vienna, 3, 547 (1991).
[13] ITER  Team, Plasma  Phys. Control, NucL  Fusion

  Res. IAEA,  Vienna, 3, 217, 351 (1991),
[14] NET  Team,  Plasma  Phys. CbntroL Nucl. Fusion

  Res. (Conf. Proc, Wurzburg) IAEA,  Vienna, 3,

  229 (1992),

1047


