
CONTENTS 

VOLUME 1 

Opening Address 

Prof.ROSTAGNI 

CNEN-CNR, Padova 1 

Invited Lecture : Fusion Power and its Prospective role in Energy Policy 

G.ZINGALES 3 

Invited Lecture : Nuclear Fusion : The Development of Magnetic Confinement 

Research 
R.S.PEASE 11 

SESSION A - THE DESIGN OF EXPERIMENTAL SYSTEMS 23 

TEXTOR 

H.CONRADS 25 

The Mechanical Structure of TEXTOR 

W.KOHLHAAS, M.SCHURER, C.STICKELMANN 31 

Status of the ASDEX TOKAMAK 

F.WESNER, et al.37 

Testing and Performance of the 30 kA OHMIC Heating System 

for ASDEX 
H.WEDLER, J.GERNHARDT, G.KLEMENT, E.v.MARK 43 

RINGBOOG II : Design and Construction 

L.C.J.M.de KOCK 49 

A New High Beta Reversed Field Pinch Machine 
P.D.WILCOCK 55 

Design of the Reverse Field Pinch Experiment ETA-BETA II 
L.FELLIN, A.MASCHIO, A.STELLA 61 

Conceptual Design of a Superconducting TOKAMAK: 
TORUS II SUPRA 

R.AYMAR, G.CLAUDET, C.DECK, R.DUTHILL, P.GENEVEY, 

C.LELOUP, J.C.LOTTIN, J.PARAIN, P.SEYFERT, A.TOROSSIAN, 
B.TURCK 69 

Numerical Computations in the Design of Compact Ignition 
Experiments 

G.CENACCHI, B.COPPI, A.TARONI 77 

SLPX - Superconducting Long-Pulse Experiment 

D.L.JASSBY, J.FILE, P.J.REARDON 83



HELIOTRON E Project 
K.UO, 0.MOTOJIMA, A.IIYOSHI 91 

SESSION B - FUSION REACTOR SYSTEM STUDIES 99 

An Engineering Design of a Toroidal Reversed-Field 
Pinch Reactor (RFPR) 
R.L.HAGENSON, R.A.KRAKOWSKI 101 

A Reactor Study on a Belt Shaped Screw-Pinch 
M.BUSTRAAN, B.BRANDT, C.G.DAMSTRA, W.M.P.FRANKEN, 
J.A.HOEKZEMA, H.J.KLEIN NIBBELINK, H.Th.KLIPPEL, 
M.MUYSKEN, W.SCHUURMAN, K.A.VERSCHUUR 107 

Poloidal Magnetic Field Design of a Pulsed TOKAMAK Reactor 
W.R.SPEARS 115 

Optimization of Stabilized Imploding Liner Fusion Reactors 
P.J.TURCHI, D.L.BOOK, R.L.BURTON 121 

Influence of the Scaling of Plasma Confinement on the Economy 
and Unit Size of Ignited Toroidal Reactors 
G.REALINI, F.ENGELMANN 127 

On Alpha Heating in Toroidal Devices 
G.H.MILEY 133 

The Effect of Classical and Anomalous Transport on the 
Performance of Tandem Mirror Reactors 
T.KAMMASH, D.L.GALBRAITH 141 

The Use of Fusion Reactors as a Process Heat Source 
H.BROCKMANN, H.CLERMONT, J.DARVAS, S.FORSTER, H.F.NIESSEN, 
P.QUELL, B.SACK 147 

Fusion Energy for Hydrogen Production 
J.A.FILLO, et al.153 

SISYFUS - A Simulation Model for Systematic Analyses of 
Fusion Power Plants 
K.BORRASS, R.BUENDE, W.DAENNER 161 

A Poloidal Field Coil System for a Segmented Compact 
TOKAMAK Fusion Reactor 
U.BRAUNSBERGER, Chr.MEIXNER 169 

Invited Lecture : The Technology Base for the European Fusion Program 
of the 198O's 
H.KNOEPFEL 177 

SESSION C - PLASMA HANDLING (FUELLING, HEATING, EXTRACTION, CONTROL) 197 

Doublet III Neutral Beam Injection System overview and 
Status Report 
M.M.HOLLAND, et al.199



A Parametric Study of the DOUBLET III Neutral Beam 
Injectjon' System 
A.P.COLLERAINE, D.W.DOLL, M.M.HOLLAND, J.H.KAMPERSCHROER, 
A.J.COLE, K.H. BERKNER, K.HALBACH, L.RESNICK 207 

Measured and Predicted Beam Attenuation in Neutral Beam 
Drift Ducts for TOKAMAKS 
J.H.KAMPERSCHROER, A.P.COLLERAINE, L.D.STEWART 217 

Circular Periplasmatrons for TFR 604 
J.F.BONNAL, J.DRUAUX, R.OBERSON 223 

Neutral Beam Injection Efficiency Using Ion Sources with 
3 and 4 Grids Extraction Systems 
J.F.BONNAL, J.DRUAUX, R.OBERSON 229 

Operation of a Neutral Injector above 50 kV Energy Recovery 
Tests 
M.FUMELLI, Ph.RAIMBAULT, M.DESMONS 235 

A Fast Protection and Control Circuit for Neutral Injectors 
M.DESMONS, M.FUMELLI 241 

High Voltage Switch Tubes for Control of Neutral Beams 
J.ROSS FAULKNER 245 

An RF-Ion Source for Neutral Injection 
J.FREISINGER, S.REINECK, H.W.LOEB 251 

Specific Problems Associated with.Power Coupling to a 
TOKAMAK Plasma in the Design of a 500 kW R.F.Amplifier.
J.ADAM, H.KUUS, J.J.M.WARRINGA 257 

Design of Antennae for R.F.Power Coupling to TOKAMAK Plasma 
in the Ion Cyclotron Range of Frequency 
J.ADAM, A.DARBANDI, J.JACQUINOT, H.KUUS 263 

The RF Additional Heating System for the FT TOKAMAK 
R.ANDREANI, P.PAPITTO, M.SASSI 269 

Megawatt Quasi-Steady Wide-Band RF System for CUSP-END 
Plugging 
T.AOKI, T.WATARI, H.BABA, S.FUJIWAKA, S.HIDEKUMA, 
K.ADATI, T.SATO, K.MATSUURA, A.MIYAHARA, T.KAMEI, 
K.HARADA, S.HAYAKAWA 277 

Refueling by Means of Pellets : Ablation Rate and Injection 
Velocity Considerations 
L.L.LENGYEL, D.F.DUCHS 283 

MeV Cluster Ion Beam Diagnostics by Means of Calorimetry 
and Time-of-Flight Spectroscopy 
J.MARTIN, H.O.MOSER, R.SALIN 289 

Negative Ions from Accelerated Hydrogen Clusters 
O.F.HAGENA, U.PFEIFFER 295 

High Voltage Series Protection of a Megawatt Neutral 
Injector by Means of a Crossed-Field Interrupter 
T.BERNHARDT,D.P.HAMMOND, G.A.HOFMANN, T.R.PEDLEY 301 

A Calorimeter System for.High Intensity Neutral Beams 
D.P.HAMMOND,C.E.BROOKES 307



Dite Tokamak Neutral Injection System 
D.V.BAYES, D.BELL, H.C.COLE, M.COWLIN, J.H.HAY, 
R.HEMSWORTH 313 

Status of the Development of a 120 kV Neutral Beam Injector 
System for the TFTR TOKAMAK 
K.H.BERKNER, W.R.BAKER, F.BURRELL, W.S.COOPER, K.W.EHLERS, 
W.B.KUNKEL, D.MASSOLETTI, H.M.OWREN, R.U.PYLE, J.W.STEARNS 319 

150kV, 80-A Solid State Power Supply for Neutral Beam 
Injection 
H.OWREN, W.BAKER, D.HOPKINS, K.MILNES 325 

Construction and Test of a High Power Injector of 
Hydrogen Cluster Ions 
E.W.BECKER. H.D.FALTER, O.F.HAGENA, P.R.W.HENKES, 
R.KLINGELHOFER, H.O.MOSER, W.OBERT, I.POTH 331 

Invited Lecture : The Application of Computers to Fusion Experimental 
Facilities 
M.C.CROWLEY-MILLING 341 

SESSION D - POWER SUPPLIES 357 

Electrical Power System to TFTR Poloidal Coils 
G.KARADY, P.BELLOMO, F.PETREE, R.CASSEL 359 

The Combined D.C.Power Supply for JET 
D.CISCATO, E.COCCORESE 365 

Prediction of the Performance of Synchronous-Generator/ 
Bridge-Convertor/Ohmic Heating Circuit Installations 
J.B.HICKS 371 

Modelling and Computer Simulation of Large Flywheel-
Generator-Diode Convertor for Fusion Experiment Pulse Load 
M.HUART 377 

Constant Current and Constant Voltage Excitation of Large 
Coils by Flywheel-Generator-Converter 
J.KODAIRA, A.MIYAHARA, K.MATSUURA, K.HIRAYAMA, S.NOHARA, 
Y.HIRATA 383 

A Fast Response Unit for Vertical Plasma Position Control 
in TEXTOR 
A.SEEGER, W.SCHALT 389 

Power Supply and Control Systems of Heliotron E 
K.U0, 0.MOTOJIMA, T.OBIKI, A.IIYOSHI, 
S.KOSEKI, K.MURAI, S.SUZUKI, Y.UEYAMA 395 

Development of High Current DC Circuit Breaker for Large 
TOKAMAK Device 
R.SHIMADA, K.TANI, S.TAMURA, S.YANABU, T.MATSUSHITA, 
M.MURANO 401 

A Fast Circuit-Breaker Driven by Magnetic Pressure 
R.BAGET, F.RIOUX-DAMIDAU, R.GUILLET 407 

Ignitron Switching Problems Associated with a Large 
Reversed Field Pinch Experiment 
P.M.BARNES, R.A.BURDEN, J.W.GRAY 413



Very Fast Power Crowbar System for the Vertical Field 
of the New Garching Belt Pinch 
0.GRUBER, K.F.MAST, R.WILHELM 419 

A New Driver for Particle Beam Fusion Experiments 
K.KASUYA, Y.IMAI, S.KATO, K.NIU 425 

Invited Lecture : The Present State of TOKAMAK Research with Reference 
to Reactor Requirements 
D.PFIRSCH 433 

SESSION E - CONTROL OF EXPERIMENTAL SYSTEM AND DATA PROCESSING 449 

The Activities of the EURATOM Data Acquisition Co-ordinating
Committee (DACC) 
A.H.READ 451 

System Design of CODAS the Control and Data Acquisition 
System for JET 
F.BOMBI, D.CISCATO, S.CONGIU, P.NOLL, D.ZIMMERMANN 457 

Control System for JT-60 
Y.SUZUKI, A.OGATA, H.AIKAWA, H.NINOMIYA, T.KIMURA 
T.HATAKEYAMA, D.IBA, K.MURAI, K.TAKEMARU, A.KAJI, 
K.INOUE 463 

The Design of a Computerized Control System for TEXTOR 
W.HOPMANN, P.W.HUTTEMANN, J.KRAFT 471 

Microcomputers for Data Acquisition and Control 
(The SADA Concept at Culham) 
G.S.CROSS, K.FULLARD, A.H.READ, K.REED 477 

Organisation of Distributed Control Systems Using 
Microcomputers 
E.G.MURPHY, W.A.J.PRIOR, C.A.STEED 485 

Integrated Data Network for Microcomputer-Based Diagnostics 
R.ENDSOR, E.G.MURPHY, C.A.STEED 491 

A Microcomputer System for Analysis of Plasma Fluctuations 
E.M.JONES, C.A.STEED, V.J.CALDERBANK, E.G.MURPHY 499 

A Computer-Based Control System for Capacitor-FED Fusion 
Experiments 
D.RICHARDSON, R.A.BURDEN, K.FULLARD, E.G.MURPHY, 
H.R.WHITTLE 505 

Control of the INGRA Injector by a Micro Computer 
A.COHEN, F.HENNION, J.IDMTAL 511 

Data Acquisition and Analysis Programs on ETA-BETA 
C.CAVAGGION, A.POLO, G.RAFFI, G.TRAINITO 515 

Data Acquisition and Analysis at the FOM-Instituut voor 
Plasmafysica, Rijnhuizen, Nieuwegein, The Netherlands 
T.C.VAN DER HEIDEN, A.M.VAN INGEN, J.A.VERDOES 521 

Multi-Computer System for the Acquisition and the Processings 
of the Data of T.F.R.TOKAMAK Experiment 
J.BRETON, J.IDMTAL, F.HENNION, J.TOUCHE 525



A New High Speed, Low Cost 10-Bit Transient Recorder for 
Fusion Experiments 
D.L.TROTMAN, K.FULLARD, P.RHODES, A.H.READ 529 

Maximising Microprocessor Benefits in Data Acquisition 
and Control Systems Using the Peripheral Controller 
A.J.VICKERS, K.REED 535 

Fibre Optic Signalling in Experiment Control 
K.FULLARD, A.J.VICKERS 539 

SESSION F - TOROIDAL MAGNET TECHNOLOGY 547 

The Toroidal Field Magnet of TEXTOR 
B.GIESEN, U.SCHWARZ, C.STICKELMANN 549 

Conceptual Design of the EURATOM Test Coil for the Large 
Coil Task 
H.KRAUTH 555 

Design of the TESPE Coils 
C.H.DUSTMANN, G.FRIESINGER, K.JENTZSCH 561 

Liquid Nitrogen.System for the FT TOKAMAK Design, 
Construction-and Operating Experience 
L.ANZIDEI, A.COLETTI, S.REA 567 

Coil and Structural System Design of the DLTE MKII Bundle 
Divertor 
V.K.THOMPSON, H.J.CRAWLEY, G.L.VARLEY, B.C.SANDERS 573 

A Preliminary Deals Magnet System Design Study for HFITR 
S.Y.HSIEH, J.R.POWELL, P.BEZLER, D.GARDNER, M.REICH, 
C.LAVERICK 
M.FINKELMAN, T.BROWN, J.BUNDY, R.HERBERMAN, 
C.H.VONKESZYCKI 579 

Three-Dimensional Finite Element Calculations for Toroidal 
Field Coils Including the Central Support Cylinder 
M.SoLL, H.GORENFLO, 0.JANDL 587 

Forces Distribution in the D-Shaped Coils of a TOKAMAK 
Reactor, in Normal and Fault Conditions 
G.PASOTTI, M.V.RICCI 595 

Fatigue Test of a Full Sized Toroidal Field Coil for 
TORUS II TOKAMAK 
R.AYMAR, P.DESCHAMPS, C.RENAUD, P.J.FERRY, H.NITHART 603 

Developments for the High Voltage Test of Pulsed 
Superconducting Coils 
A.ULBRICHT, G.NOTHER, L.SIEWERDT 609 

Non-Destructive Inspection Method of Brazed Connection 
of JT-60 Toroidal Field Cot: 
M.OHKUBO.K.KAWASAKI, S.NISHIO, T.ANDO, 
M.MATSUI, N.NANAI, H.KITAZAWA 615


