
CONTENTS 

VOLUME I

Opening 

A.Torossian, Chairman's Remarks 3 
CEA-CEN Cadarache, France 

Invited Papers 

Opening Session 

Welcome Address and Opening Remarks 7 

F.Prevot, CEA-CEN Cadarache, France 

The Evolution of the European Fusion Technology Program Towards NET 11 

H.H.Hennies, KFK, Karlsruhe, Germany 

Status of Tokamak Physics 23 
F.Engelmann and K.Qorrass, NET, Garching, Germany 

The Impact of First JET Results on the Development of Fusion 33 
The JET Team presented by P.H.Rebut, JET, Abingdon, UK 

First Wall, Divertor, Limiter and Vacuum Technology -
Experimental Systems 

Progress in Fusion Technology in the U.S.Magnetic Fusion Program 45 

R.J Dowling et al 

Plasma-Wall Interaction : Recent TFTR Results and Implications on 61 

Design and Construction of Limiters 
D.K.Owens and M.A.Ulrickson 

Power Supplies - Plasma Equilibrium - High Frequency HeatingSystems 

Technical Aspects of ECRH Systems 75 

A.G.A.Verhoeven 

ICRH Results and Technological Limitations 85 

F.Wesner 

Technical Aspects of Heating and Current Drive by Lower Hybrid Waves 95 
on Tokamaks 
G.Tonon 

v



Synthesis of Invited Lectures on R.F.Systems for Heating, 107 
Current-Drive and M.H.D.Stabilization 
G.Tonon, A.G.A.Verhoeven and F.Wesner 

Neutral Beam Heating Systems - Materials 

Long-Pulse Neutral Injection for ASDEX, ASDEX UPGRADE, and 115 
Wendelstein VII-AS : Design, Development and Systems Performance 
NBI Group presented by J.-H.Feist 

Digitized High Power Modulation 125 
U.E.Schwarz 

Blanket Technology - Refueling - Safety 
Experimental Systems 

The Wendelstein VII-AS Experiment 139 
G.Grieger et al 

The FTU Frascati Tokamak UPGRADE 149 
R.Andreani and the FTU Project Team 

Technical Features and Progress of ASDEX UPGRADE 161 
W.Koppendorfer et al 

The RFX Experiment 173 
G.Malesani and G.Rostagni 

Status Report on TORE SUPRA 185 
R.Aymar 

Tritium Handling - Data Acquisition and Control Systems 

Tritium Production and Processing in a Tokamak Reactor 189 
D.Leger 

Preparation for D-T Phase Operation in JET 201 
J.R.Dean et al 

Magnet Technology - Reactor Studies - Remote Handling 

Phebus : A new and Powerfull Laser Facility for I.C.F.Research 217 
M.Andre et al 

R and D in Support of the 1500 MWe Fast Neutron Reactor in the 239 
Light of the Experience Gained on Super Phenix 
N.Lions et al 

VI



Large Experiments and Projects 

Technical Aspects of the New JET Development Plan 253 
M.Huguet 

The Development of the JET Electromagnetic System 263 
E.Bertolini et al 

Wall Concepts and Density Control for JET 273 
K.Sonnenberg et al 

Plans for Current Profile Control in JET 287 
J.Jacquinot et al 

Coil System of the NET Machine 299 
E.Salpietro 

Maintenance of In-vessel Components in NET 311 
M.Chazalon 

Concluding Remarks 323 
R.Toschi 

VII



Oral Papers 

First Wall, Divertor, Limiter and Vacuum Technology -
Experimental Systems 

The Environmental Impact of Future Fusion Reactors 333 
P.Rocco et al 

Overview of the JET ICRF Power Plant Operation and Development 339 
R.J.Anderson et al 

Start-up Performance of the DIII-D Tokamak 347 
R.Callis et al 

Neutral Beam Heating Systems - Materials 

Pellet Fueling Development at ORNL 355 

C.A.Foster et al 

Textor Neutralbeam-Injection System (NBI) 361 
The Neutralbeam-Injection Group presented by U.Pfister 

Plasma Exhaust Purification : Experimental Basis for a 367 
Process Concept 
R.-D.Penzhorn et al 

Tritium Handling - Data Acquisition and Control Systems 

Overview of the Compact Ignition Tokamak 375 
The CIT National Design Team presented by C.A.Flanagan 

Current Requirements for OHMIC Ignition in OHTE and RFP Reactors 381 
R.A.Scardovelli et al 

Reactor Cost Driving Items 387 
W.R.Spears 

Impact of the TF Coil Performance on Cost and Compactness of 393 
Next-Generation Tokamaks 
K.Borrass 

Magnet Technology - Reactor Studies - Remote Handling 

Reliability Characteristics of Major NET Components 401 
R.Bunde 

Strategy of Breeding Blanket Introduction in NET and 409 
Testing Requirements 
M.Chazalon and B.Libin 

VIII



The TFTR Maintenance Manipulator Design and Operation 417 
Characteristics 

G.Bohme and M.Selig 

Pebble Bed Canister : A Ceramic Breeder Blanket with Helium 423 

Cooling for NET 
M.Dalle Donne et al 

IX



Poster Papers 

First Wall, Divertor, Limiter and Vacuum Technology -

Experimental Systems 

First Wall Design for TORE SUPRA 431 
M.Lipa et al 

Simulation Experiment of First Wall Carbon Coating 435 
Y.Sakamoto 

Study on Cryopump with High Load 441 
H.Sato et al 

Numerical Analysis of Eddy Currents and Magnetic Forces in the 447 

Vacuum vessel of ASDEX UPGRADE 
H.Preis 

Development of the Brazed First Wall Concept for NET 453 
G.Casini et al 

Compass vacuum vessel Assemblies 461 
R.T.C.Smith et al 

Metal Seals for vacuum vessels at Temperatures up to 350°C 467 

G.Schroder et al 

A First Wall Concept with Radiatively Cooled Protection Tiles 473 
S.Malang et al 

Operation and Performance of the Large Scale JET Cryopump System 479 
W.Obert et al 

Parametric Stress Analysis of NET First Wall Designs 487 

A.Cardella and H.Gorenflo 

Electromagnetic Effects on the NET First Wall Caused by a Plasma 493 

Disruption Event 

Y.R.Crutzen et al 

First Wall Design Criteria.Thermal Fatigue and Creep 499 

Experiments and Theoretical Modelling 

R.Matera et al 

Thermal Structure of the First Wall and High Heat Removal 505 

in Cassette Compact Toroid Reactor 

S.Toda et al 

Performance Analysis of a Full Graphite Armor for RFX 513 

F.Elio et al 

Surface Conditioning Technique in the FTU Vacuum Chamber 521

M.L.Apicella et al 

Evacuation of the NET Vacuum Chamber 527 

R.A.Muller 

x



Titanium Getter Pump for the TORE SUPRA Neutral Beam Lines 533 

Z. Sledziewski and J.Druaux 

Concept, Calculation and Design of the Iriulation Gap in the 539 
Vacuum Vessel of ASDEX UPGRADE 
H.Kotzlowski et al 

Carbon Protection Tiles for JET 545 
P.Massmann et al 

CIT Vacuum Chamber Conceptual Design and Analysis 553 

R.Gallix and G.Listvinsky 

NET Vacuum Vessel and Bulk Shield Design 561 

E.Salpietro 

The Experimental Results on Gas Puffing Control on a Tokamak 567 

"Tuman-3" 
S.E.Bender et al 

First Wall Concepts with Welded Steel Structures for NET 573
G.Vieider et al 

The JET Belt Limiter 581 

G.Celentano et al 

Surface Analyses of TiC Coated Molybdenum Limiter Material 589 
Exposed to High Heat Flux Electron Beam 

M.Onozuka et al 

Experiences with the ASDEX Neutralizer Plates and Construction 595 
of Water-Cooled Plates for Long-Pulse Heating 

H.Rapp et al 

New Textor Liner as a Supporting Structure for the Toroidal 601 
Pump Limiter ALT-II 

B.Brandt et al 

Designs for a TFTR Full-Power Pumped Limiter 607 
R.Budny et al 

JT-60 Divertor Pumping System and its Initial Operation in 615 

Ohmically Heated Divertor Discharges 
T.Ando et al 

A new Divertor Plates Design Concept for the Double Null NET 621 

Configuration 

F.Farfaletti-Casali et al 

Engineering Considerations for the TORE SUPRA Pump Limiter 627 
J.B.Whitley et al 

Engineering Aspect of Helical Axis Torsatron 637 
S.Nagao et al 

XI



The Advanced Toroidal Facility 643 

D.J.Taylor 

The HBTXIB Reversed Field Pinch Torus Assembly 649 
R.E.King and A.A.Newton 

Meqalac : A Low Beta Ion Accelerator with Application to 653
Fusion Devices 

H.J.Hopman and P.W.van Amersfoort et al 

Field Errors in the RFX Magnetic Field Configuration 659 

F.Betlina et al 

TPE-1RM15 Reversed Field Pinch Experiment - Design and Construction 665 
T.Shimada et al 

Description of the Heliac TJ-II and its ECRH System 673 
A.Perea et al 

Status of T-15 Engineering System Manufacture and Assembly 679 
V.A.Glukhikh et al 

Power Supplies - Plasma Equilibrium - High Frequency Heating Systems 

Equilibrium and Axisymmetric Stability of the Proposed TCV Tokamak 687 

F.Hofmann et al 

Plasma Position and Shape Control in TORE SUPRA : Magnetic 693 
Measurements and Control Loop 

J.-M.Bottereau et al 

Electromagnetic Effects of the Use of Ferromagnetic Materials 699 
Within the NET Machine 

N.Mitchell et al 

NET Plasma Engineering and Poloidal Field Coil Power Supplies 707 
J.B.Hicks et al 

Development and Testing of Components for the ASDEX and W VII 715 

as ICRF Long-Pulse Heating 
H.Wedler et al 

The ECRH System for DITE and Compass Experiments 723 
M.W.Alcock et al 

New ICRH System for Textor Compatible with ALT-II 729 
F.Durodie et al 

High-Power MM-Wave Transmitter at 60 GHz 737 
K.Nakashima et al 

Progress in ICRF Heating Technology and Designs for Future 743 
Large Tokamak Heating Systems 
D.W.Swain et al 

XII



Microwave Technology for ECRH on TFR 751 
C.A.J. van der Geer and FOM-ECRH Team 

Modular Multijonction Launchers for 3.7 GHZ - 8 MW - 759 
CW Lower Hybrid Experiments on TORE SUPRA 
G.Rey et al 

Technological Problems and Solutions for the FTU LHRH System 765 
M.Sassi et al 

A Ridged Waveguide Proposed for ICRH Heating at 120 MHZ in 771 
TORE SUPRA 
P.Bannelier and D.Marchese 

A 3.7 GHz 500 kW Klystron for TORE SUPRA 777 
C.Bearzatto and G.Faillon 

The TORE SUPRA Lower Hybrid Transmitter 783 
R.Magne et al 

Two Years of Experience with a 600 KW ECRH Installation on TFR 789 
A.B.Sterk et al 

The ASDEX ICRF Antennae in Their Uncooled and Cooled Versions 795 
J.-M.Noterdaeme et al 

Matching Calculation and RF Performance in ICRH on ASDEX 801
F.Hofmeister and ICRH-Team 

Design and Manufacture of Water Cooled Electrostatic Screens for 807 
JET ICRF Antennae 
C.I.Walker et al 

Non Evaporable Getter Pumping for JET ICRF Antennae 815 
C.I.Walker et al 

Limits of Operation of Conventional RF Windows for Electron 821 
Cyclotron Waves Launchers in a Reactor 
J.-G.Wegrowe et al 

The 70 GHz/1 MW Long-Pulse ECRH System on the Advanced 829 
Stellarator W VII-AS 
W.Kasparek et al 

The Design of High Power Tetrodes for ICRH Applications 835 
G.Clerc and M.P.Tardy 

Protection and Switching System for the RFX Power Supply 841
T.A.Mace et al 

Compass Poloidal Field Power Supply System 847 
J.H.Hay et al 

Operating of the Textor Accel Power Supply on the Neutral 853 
Injection Test Stand 
U.Schwarz et al 

XIII



The Development of the JET Poloidal Field Power Supplies to 859 
Reach the Nominal Flux Swing Capability 
P.L.Mondino et al 

The High Voltage Grid Interface in Present and Future JET 867 
Operational Requirements 
K.I.Selin et al 

The TORE SUPRA Poloidal Field System Power Supplies 875 
B.Bareyt et al 

Operation of the Magnet Power Supplies.Reliability and 883 
Improvements 
M.Huart et al 

Sequential Control of TFTR Power Supplies 891 
C.L.Neumeyer 

The FTU Power Supply System : Final Design 897 
A.Coletti et al 

JT-60 Power Supply Operational Experience 903 
T.Aoyagi et al 

DC Thyristor Switching Elements for Fusion Experiments 909 
A.Maschio and R.Piovan 

ASDEX UPGRADE Power Supply System 915 
M.Blaumoser et al 

ASDEX UPGRADE OHMIC Heating Circuit 921 
M.Blaumoser et al 

Prototype Tests on the Ion Source Power Supplies of the 927 
Textor NI-System 
0.Goll et al 

Design, Commissioning and Early Operation of the Power 933 
Supply and Protection System for the Extraction Grid of 
the JET Neutral Injectors at 160kV 
P.L.Mondino et al 

The JET Neutral Injection 160kV Transmission Lines, the 941 
Associated Snubbers and the SF6 Tower for the Termination 
of the Transmission Lines Housing of the Snubbers and Voltage 
Breaks 
R.Claesen et al 

XIV


