


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                    
                

                
                    
                        
                            
							
                        

                    

                

                
                    	
                            Log in
                        
	
                            Upload File
                        


                

            


            
                
                    	
                            Most Popular
                        
	
                            Art & Photos
                        
	
                            Automotive
                        
	
                            Business
                        
	
                            Career
                        
	
                            Design
                        
	
                            Education
                        
	
                            Hi-Tech
                        


                    + Browse for More
                

            

        

    



    
        
            
                
                

                
                	Home
	Documents

	Kessel ARIES ACT1 ACT2 092612aries.ucsd.edu/ARIES/MEETINGS/1209/Kessel.pdf · ARIES ACT1 progress...



                




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

19
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            

            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            ARIES ACT1 progress & ACT2 C. Kessel and F. Poli Princeton Plasma Physics Laboratory ARIES Project Meeting, 9/26-27/2012 Wash. DC 
        

        
    






				            

        

    









                
                    Kessel ARIES ACT1 ACT2 092612aries.ucsd.edu/ARIES/MEETINGS/1209/Kessel.pdf · ARIES ACT1 progress & ACT2 C. Kessel and F. Poli Princeton Plasma Physics Laboratory ARIES Project Meeting,


                    
                                                Download PDF
                        
                        Report
                    

                    
                        	
								Upload

									others
								

							
	
                                View

                                    16
                                

                            
	
                                Download

                                    0
                                

                            


                    

                    
                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                            
Pinterest

                        

                    


                    
                

                

                    
                    Embed Size (px)
                        344 x 292
429 x 357
514 x 422
599 x 487


                    

                    

                    
                                        Citation preview

                    Page 1
						

ARIES ACT1 progress & ACT2
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Outline
 •  Temperature and density profile variations at R = 5.5 m in order to see impact on q profile and MHD stability
 –  T profile, non-ITB
 –  n profile
 –  T profile ITB
 •  H/CD analysis for R = 5.5 m –  LH
 –  ICRF
 –  EC
 •  NEW ACT1 equilibrium at R = 6.25 m
 •  Systems analysis of ACT2, conservative physics/DCLL
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Temperature and density profile variations
 Non-ITB profiles
 Variation in T peaking
 Most peaked Most broad
 Density profile same in all these cases
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T and n profile variations, density modification
 Density gradient spread out over the profile, using medium peakedness T
 Medium peaked T profile
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T and n profile variations, ITB profiles
 An attempt at an ITB configuration, same density profile as shown with temperature peaking scan
 e
 i
 e
 i
 He
 Work in progress
 Very strong reversed shear
 Use more FWCD to control q(0)
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Lower Hybrid Heating and Current Drive
 60o 45o 32o
 0o
 -45o
 Using 5 GHz for Lower Hybrid, and LSC code
 n||+ = 1.85-2.35, n||
 - = 4.0 P+ = 87%, P- = 13% (provides 1.6x ICD found between LSC and GENRAY/CQL3D)
 Typical launching location is ~ midplane
 Launching above midplane can provide slightly better A/W over broader n||
 Allows for improved T breeding by getting launcher off the midplane
 LHCD
 Below midplane gives lower A/W and narrower n|| range
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Ion Cyclotron Heating and Current Drive
 Use TORIC full wave analysis
 Examine 85, 90 and 95 MHz (chosen to avoid ion resonance at plasma center, to provide for FWCD)
 Deuterium 2nd harmonic closest ion resonance
 Find 5 MW drives ~ 200-250 kA
 *more than we had assumed, so we can drop ICRF power in flattop to 5-10 MW from 15 MW
 Early the ion resonance absorbs some energy, but later the Rmag shifts out and Te rises, then electrons absorb all the energy A good startup 200 400 600 800
 0
 0.2
 0.4
 0.6
 0.8
 1
 time (s)
 I IC (
 MW
 )
 reference
 90MHz
 85MHz
 95MHz
 85 MHz 90MHz 95MHz
 Thermal electrons
 Thermal ions
 I ICR
 F (
 MA
 )
 Up to 15 MW of ICRF power
 F. Poli, PPPL
 5 MW
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Electron Cyclotron Heating and Current Drive
 Using GENRAY ray-tracing
 An EC frequency of 170 GHz (same as ITER)
 Outboard midplane launchers at Z = +0.6, 0.0, and -0.6 m
 ! !"! # #"! $
 !%
 !&"!
 &
 &"!
 %
 '()*+
 ,()*+
 z=60 cm θ=95°
 z=-60 cm θ=85°
 z=0 cm θ=90°
 poloidal projection
 ! " # $!"
 !!
 !%
 !&
 !'
 (
 )*+,-
 .*+,-
 toroidal projection
 Set poloidal angles of 3 launchers, scan toroidal angles from 20o to 50o……determine current drive efficiency
 F. Poli, PPPL
 Trajectories are refracted out of plasma for φ>48-50o
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EC, cont’d F. Poli, PPPL
 10 20 30 40 500
 5
 10
 15
 20
 25
 azimuthal angle (deg)
 CD
 effic
 iency
 (A
 /kW
 )
 10 20 30 40 500
 0.2
 0.4
 0.6
 0.8
 sqrt
 (norm
 . to
 r. flu
 x)
 azimuthal angle (deg)
 All launchers have largest CD efficiency for φ~34-42 deg
 broad range of radii, ρ=0.2-0.7
 0 0.2 0.4 0.6 0.80
 5
 10
 15
 20
 25
 sqrt (norm. tor. flux)
 CD
 effic
 iency (
 A/k
 W)
 z=+60cm z= 0cm z=-60cm
 Can EC replace on-axis CD of ICRF? FW gives ~ 50 A/kW
 Can we use EC to manipulate q profile? ρEC looks promising
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ACT1-old, R = 5.5 m ACT1, R = 6.25 m
 Lower triangularity to obtain less horizontal inboard and less vertical outboard flux lines
 New ACT1 Plasma Equilibrium
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Systems Analysis of ACT2
 ACT2 is conservative physics βN
 total < 3.25 H98 < 1.3 n/nGr < 1.0 κ = 2.0 or 2.2?
 Inboard DCLL blanket (Laila) ΔSOL = 0.10 m ΔFW/Blkt = 0.75 m ΔSkel = 0.25 m Δgap = 0.02 m ΔVV = 0.33 m Δgap = 0.06 m
 qdiv,peakOB < ??
 BT,max < ??
 ηth = 0.44 – 0.0065(1.5<Nw> x 1.25qFW,ave – 0.3)
 Ppump = 0.04 x Pfusion, ηpump = 0.9
 Psubs = 0.04 x Pelec,gross
 ηaux = 0.4
 Used different jSC vs BT,max since I was exceeding 18 T at the coil in some cases
 Scanned BT = 5.5-10.5 T βN = 0.02-0.04 q95 = 3.5-8.0 n/nGr = 0.9-1.3 Q = 12.5-40.0 κ = 1.9-2.1 R = 5.0-11.5 m fAr = 0.002-0.003
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This operating point is a bugger!
 Filter set #1
 βNtotal (βN
 th + βNfast) < 3.25
 qdiv,peakOB < 15.0 MW/m2
 975 < Pelec (MW) < 1025
 R BT Ip βNth q95 nG Q H98 Paux fBS BTc qdiv Nw Zeff
 11.0 8.0 15.4 2.75 7.5 1.3 20 1.41 162 0.74 13.1 13.0 1.42 1.86
 10.0 9.0 15.7 2.75 7.5 1.3 17.5 1.46 198 0.74 15.0 13.7 1.83 2.05
 11.5 9.5 17.9 2.25 8.0 1.3 12.5 1.28 328 0.64 15.4 14.7 1.63 2.17
 10.5 9.5 16.4 2.50 8.0 1.3 15.0 1.41 252 0.71 15.7 13.4 1.81 2.17
 9.5 9.5 15.6 2.50 8.0 1.3 17.5 1.46 200 0.71 16.9 13.9 2.04 1.87
 9.0 10.0 14.8 2.75 8.0 1.3 17.5 1.52 199 0.78 17.2 14.1 2.27 2.18
 Note large radius Note large toroidal field Note low βN
 th Too high n/nGr Too high H98
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This operating point is a bugger!, cont’d
 Filter set #2
 βNtotal (βN
 th + βNfast) < 3.25
 H98 < 1.3 does not do any filtering
 n/nGr < 1.1
 975 < Pelec (MW) < 1025
 R BT Ip βNth q95 nG Q H98 Paux fBS BTc qdiv Nw Zeff
 9.0 9.5 17.2 2.50 6.5 1.1 12.5 1.10 335 0.58 16.3 41.4 2.73 1.82
 8.5 10.0 17.1 2.50 6.5 1.1 12.5 1.08 349 0.58 17.5 48.5 3.19 1.82
 7.5 10.5 15.9 2.50 6.5 1.1 12.5 1.00 345 0.58 19.1 66.0 4.05 1.78
 qdiv,peakOB < 20 MW/m2 and n/nGr < 1.2, turn H98 filter off
 11.0 9.0 18.5 2.50 7.0 1.17 12.5 1.33 333 0.62 14.7 17.9 1.81 1.87
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This operating point is a bugger!, cont’d
 Filter set #3 continue to “box in” a solution set, relax desired n/nGr value
 βNtotal (βN
 th + βNfast) < 3.25
 H98 < 1.3
 n/nGr < 1.3 975 < Pelec (MW) < 1025
 R BT Ip βNth q95 nG Q H98 Paux fBS BTc qdiv Nw Zeff
 11.5 9.5 17.9 2.25 8.0 1.3 12.5 1.27 325 0.64 15.4 16.2 1.62 1.88
 qdiv,peakOB < 17.5 MW/m2
 Scanned aspect ratio to 3.0 and 5.0, and found same results
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Lower Pelec, in order to get viable solution range
 We are stuck between needing high Pfus to cover recirculating power and thermal conversion, so we need high density
 But we are trying to keep the Ip low (or q95 high) in order to reduce the CD part of recirculating power
 750 MWe
 R BT Ip βNth q95 nG Q H98 Paux fBS BTc qdiv Nw Zeff
 11.5 7.5 16.2 2.50 7.0 1.2 12.5 1.21 248 0.62 12.1 17.1 1.24 1.96
 11.0 8.0 16.5 2.50 7.0 1.2 12.5 1.26 251 0.62 13.1 15.8 1.37 2.14
 9.5 8.5 14.1 2.50 7.5 1.2 15.0 1.27 179 0.67 14.4 16.4 1.57 1.96
 10.0 9.5 15.6 2.25 8.0 1.2 12.5 1.28 244 0.64 15.9 16.0 1.61 1.84
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Lower Pelec, in order to get viable solution range
 Try 500 MWe
 R BT Ip βNth q95 nG Q H98 Paux fBS BTc qdiv Nw Zeff
 11.0 6.5 13.4 2.50 7.0 1.1 12.5 1.23 157 0.62 10.6 11.0 0.86 1.96
 10.5 7.0 13.8 2.50 7.0 1.1 12.5 1.26 166 0.62 11.5 11.4 0.99 2.08
 9.5 7.5 13.3 2.50 7.0 1.03 12.5 1.29 160 0.62 12.7 12.9 1.17 1.93
 9.0 8.0 12.6 2.50 7.5 1.1 12.5 1.27 165 0.67 13.7 14.6 1.34 1.92
 9.5 8.5 13.2 2.25 8.0 1.1 12.5 1.27 167 0.64 14.4 12.3 1.22 1.94
 8.5 9.0 12.5 2.25 8.0 1.1 12.5 1.24 162 0.64 15.7 14.3 1.48 2.07
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Physics
 •  Have generated EQDSK for ACT1 at 6.25 m
 •  All physics analysis has still been done at 5.5 m case
 –  Need to update TSC simulations to 6.25 m
 –  Need to update H/CD analysis to 6.25 m
 –  Ideal MHD for 6.25 m cases
 •  Complete disruption simulation, at 5.5 m or change to 6.25 m?
 •  PF Coil solution for 6.25 m
 •  Begin to pursue ACT2 physics, expect the ACT1 physics/systems comparison to be valid here
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Systems for ACT2
 •  This operating point is at LARGE radius
 •  It is difficult to get within desired physics parameters and divertor heat flux simultaneously, at 1000 MWe
 –  Lowering Pelec helped, but the COE may suffer
 •  Battle between large Pfus and low recirculating CD power, requiring high n, but low Ip
 •  Plasma elongation ALWAYS was at higher value, so may not be able to adopt 2.0 for conservative case…W shells in outboard blanket
 •  Low βN drives us to higher BT, high CD power, …..
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Changes to systems code that degrade solutions
 •  Power scrape-off width correction…good systems trade-off study
 •  Lower recirculating efficiency for H/CD sources
 •  Other recirculating powers
 •  Lower CD efficiency in plasma
 •  Lower thermal conversion efficiency for DCLL compared to SiC
 •  Inboard radial build increase for DCLL compared to SiC
 •  βNtotal = βN
 th + βNfast



					
LOAD MORE                                    

            


            
                
                

                

                
                
                                

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Engineering Overview of ARIES -ACT1Engineering Overview of ARIES -ACT1 M. S. Tillack, X. R. Wang and the ARIES Team Japan/US Workshop on Power Plant Studies and Advanced TechnologiesThe

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            ARIES Kessel ACT2 systems physics › ARIES › MEETINGS › 1305 › Kessel.pdfComparison%of%ARIES?I%and%ACT2%assump;ons%on% opera;ng%space% Fusion Power, MW major radius, m ACT2

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            InfoDALo - Logementcomdalo.info.application.logement.gouv.fr/IMG/pdf/guide... · 2013. 3. 19. · 1 ACT1 – Évolution des recours DALO (comparaison entre deux mois).....42 2 ACT2

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Saccharomyces cerevisiae,Higheralcoholsbiosynthesis ...Day1-PDC5/ACT1 Day6-PDC5/ACT1 Day1-PDC5/UBC6 Day14-PDC5/UBC6 Day1-PDC6/ACT1 Day6-PDC6/ACT1 Day1-PDC6/UBC6 Day14-PDC6/UBC6 Day1-ARO10/ACT1

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Overview of the ARIES-ACT2 Power Corearies.ucsd.edu/LIB/MEETINGS/1403-USJ-PPS/Tillack.pdf · Overview of the ARIES-ACT2 Power Core! M. S. Tillack and X. R. Wang! UC San Diego! US/Japan

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            The ARIES Advanced and Conservative Tokamak (ACT ......ACT1 ACT2 ACT3 ACT4 Adv phys / adv tech Con phys / con tech Adv phys / con tech Con phys / adv tech R, m 6.25 9.75 8.50 8.0 a,

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Act2 e.f.o.m

                            Education
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Overview of the ARIES-ACT2 Power Core · 2014. 3. 13. · ACT2 characteristics affecting design choices! 1. The ACT2 plasma provides modest steady-state loads:! • Peak/average neutron

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Smart Chemistry Towards Highly Efficient Solder Material ... Base... · Act1 Act2 Act3 Act4 Act5 Act1 Act2 Act3 Act4 Act5 Act1 Act2 Act3 Act4 Act5 1-Low 2-Mid 3-High Activator within

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Diagnóstico Computadora DJAD Act1 DJAD Act2 DJAD Act3 DJAD Recomendación DJAD Competencia Internet DJAD

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            ILR and systems for levy and non- levy apprenticeshipslsect.co.uk/wp-content/uploads/2017/08/Appren-ILR-august-17.pdf · System (ACT1) Not on Digital Apprenticeship System (ACT2)

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Case CCT 48/10 HUGH GLENISTER Applicant and … ·  · 2018-05-17Amendment Act1 (NPAA Act) and the South African Police Service Amendment Act2 (SAPSA Act). These two statutes, together,

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Act2 R.E.Q.P

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Updates on ARIES-ACT1 Power Core Configuration and System Integration

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            ACT2 Presents

                            Education
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            7.5.1 CONSTRUCTION PLAN (1) General (2) Major Project ... · Act1 Pct1 Pct2 Pct3 Act2 Source: JICA Study Team 7.5 CONSTRUCTION PLANNING 7.5.1 CONSTRUCTION PLAN (1) General The construction

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Design and analysis of the ARIES-ACT1 fusion corearies.ucsd.edu/ARIES/DOCS/FST2013/Tillack.pdf · order of 14 MW/m2 time-averaged), a He-cooled tungsten-alloy divertor was adopted

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Act2 aapavcslpm

                            Education
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Notice to All Bidders · 2018. 4. 13. · F2 CPT1 RBC PT1 ACT1, ACT2 F3 VCT1 RBC PT3, PT4, PT5, PT6, PT7 ACT1, ACT2 4 F5 - - - - 2 F9 - - - ACT1 3 Finish Material Schedule Type Mark

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            ACT2 Presentació

                            Education
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            C.A.T Gr.12 Intervention work / Lockdown work 16 April 1 Mayintervention.roodie.co.za/assets/files/Gr12CATUpdate.pdf · Read page 167 – 172 and do: Act1 pg. 168 Act2 pg. 169 Written

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            ARIES-ACT1 preliminary plasma description

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Act2 SANCHEZNAVARRO

                            Education
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            UPDATED ARIES-ACT1 POWER CORE CONFIGURATION AND MAINTENANCE FOR R=6.25 M › ARIES › MEETINGS › 1209 › Wang1.pdf · 2012-09-26 · MAJOR PARAMETERS OF THE ARIES-ACT1 POWER PLANT

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Act2 nlrc

                            Internet
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Verifying Fault-Tolerant Erlang Programs · [-*.(Act1).(not(Act2))*.(Act1)]false end_macro. Fault-tolerance in Erlang • Establish links between processes • If a process A terminates

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Act2 Psicofisiología

                            Education
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Act2 mmbms

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Act2 M.C.A.C

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Verifying Fault-Tolerant Erlang Programserlang.org/workshop/2005/fault_tolerant.pdf · [-*.(Act1).(not(Act2))*.(Act1)]false end_macro. Fault-tolerance in Erlang • Establish links

                            Documents
                        

                    

                                            

        

    


















    
        
            	About us
	Contact us
	Term
	DMCA
	Privacy Policy


            	English
	Français
	Español
	Deutsch



            
                

				STARTUP - SHARE TO SUCCESS

									
							
	


					

				            

        

    












	



