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Proposal for ISM

Optimisation of operational space for long-pulse scenarios
in support of ITER Physics Operation Workprogram (DT-phase)
Proposals: 
were formulated in the report at ISM WS 19 Jan 2011

ISM response: dig the existing data which can contribute to the task to understand 




whether the data are sufficient or new simulations are required  
TASK:
Assessment of operational space (OS) for long-pulse scenarios by 1.5D modelling
= Basic goal: 


To find the OS for long pulse operation tFT > 1000 s, Pfus > 250 MW

= Scope of the task:  


To provide scan of current and density: Ip = 8 -15 MA, n = 3 1019m-3 - nG;



-  
for ITER set of H&CD: 16.5 + 16.5 MW NBCD+ 20 ECCD (+ 20 ICCD)



-
for each of the transport models keeping the transport assumptions used 




for baseline 15 MA simulations (for existing data analyses by ISM transport 




assumptions can be different from Ip=15 MA case. Then the comment what





was modified and why is required).  
I. For those who already have data for long-pulse (please fill the lists):
Input data (please specify the model used for core transport and pedestal):
-
Description of plasma configuration if different from full bore baseline case: 





BxR = 5.3x6.2 Tm; a/R=2/6.2 m, ka=1.76 (ka = S/a2), triangularity ~ 0.5, 
-
Description of the set and configuration of the H&CD:





NBI: 
PNBI,on-axis =
 


PNBI,off-axis=



,MW




ECCD:  
PEC,co, MW =
 


location = 


width=




ICCD:
PIC, MW
    =



location = 


width= 




(location and width in terms of SQRT(Norm.toroilal flux))


-
Global input variables:




 Ip, MA 






=





 
<n> (volume averaged), 1019m-3, 
=





[n] (chord averaged, 1019m-3, 

=
Output data (please fill the lists): 

Required minimal list:


Global
POH = 

Paux = 

Pfus =  

Prad  =


[MW]





Wth =

 Wtot =

 






[MJ] 





Zeff, = 

nBe/ne=

nHe/ne=

nAr/ne=

impurities sort/fractions





N


p =


li
 =










Profile
q(0)=

qmin=

q95 
= 




nD+T(0)/ne(0) 
=






Desirable list (if available):
<T>n =<Tn>/<n>


Profile: 
ne(0)
=

<ne> =

 
ne,ped=


ne, edge=


1019m-3,




ni(0)
=

<ni> 
=

 
ni,ped =


ni,edge =


1019m-3,




Ti(0)
=

<Ti>n =

 
Ti,ped =


Ti,edge =


keV,




Te(0)
=

<Te>n=

 
Te,ped =


Te,edge =


keV,




p(0)
=

<p> 
=

 
pped 
=


pedge =


keV*1019m-3

Desirable list (if available):


Pedestal: 
N,ped =


ped =

(=ped/a ?, =ped/a? ,  please mark)







p,e,ped =


*ped=





Derivatives: 
PSOL = POH + Paux + Pfus/5 - Prad 





H-mode quality, 

PSOL/PL-H
 
=


PL-H (Y. Martin 2008);


Fusion gain factor, 
Q 


=


(Pfus/( POH + Paux));


Confinement quality, 
H y2,98 

= 


E/E,y2,98;


Flat-top length,  

tFT  [sec]
= 


(240 - 14 Ip) Ip /POH;
II. For those who plan new modelling for long-pulse:
For those who have Ip=15 MA, 500 MW, Q = 10, tFT=400 s 
ITER baseline scenario with his/her specific favourite model (CDBM, MMM, GLF23, BgB, etc):
(1) Keep the same input and assumptions you used to simulate 500 MW baseline scenario: 


Ip=15 MA, Paux = 50 MW (53 MW?), geometry, pedestal, etc; 


(preferably 16.5 MW innermost + 16.5 MW outermost NBI + 20 MW outermost ECCD (EL))

(2) Do density scan by density reduction (lower limit n > n NBI,shine ~ 3 1019m-3) 

- 
keeping pedestal pressure (nTe~36 keV*1019m-3 , ped/a ~0.04) and 

-
keeping the boundary conditions (ne,edge = 3 1019m-3, Tedge ~ 0.25 keV (level of saturation 

predicted by SOLPS with PSOL ~ 100 MW)
(3) For each point of the scan provide the output listed above
(4) Arrange the input and output data as it is shown above 
Expected result:

- Pfus and Q can drop (250 MW and Q =5 are still acceptable for hybrid long pulse operation ), 
but pulse length will increase due to increase of the CD efficiency (~T/n) and increase of 
current conductivity (1/Res~ T3/2)
- long-pulse operation at Ip=15 MA is less demanding for transport enhancement, H~1/Ip 

