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ACCC

Active Compensation and Correction Coils

AE

Alfvén Eigenmodes

Alcator C-Mod

Tokamak operating between 1991 and 2016 at the Massachusetts

Institute of Technology

ASDEX-Upgrade

Tokamak developed at the Max-Planck-Institute for Plasma Physics

BES Beam Emission Spectroscopy
BLV Beam Line Vessel
BSV Beam Source Vessel
CcC Correction Coils
CCB Change Control Board
CCWS Component Cooling Water System
CEA Commissariat a I’énergie atomique
Cl Coherence Imaging
CIS Central Interlock System
CODAC Control, Data Access and Communication
CN-DA China Domestic Agency
CQ Current Quench
CS Central Solenoid
CSs Cooling Systems
CSS Central Safety System
CTS Collective Thomson Scattering
CX Charge-Exchange
CXRS Charge Exchange Recombination Spectroscopy
DA Domestic Agency
DBC Disruption Budget Consumption
DCLL Dual-Coolant Lithium-Lead
DEFC Dynamic Error Field Correction
DEMO Demonstration Fusion Reactor (next step after ITER)
DIII-D Tokamak developed in the 1980s by General Atomics
DIM Divertor Impurity Monitor
DIP Density Interferometer Polarimeter
DMS Disruption Mitigation System
DNB Diagnostic Neutral Beam
DT Deuterium-Tritium
EAST Tokamak developed in Hefei, China
EC European Commission
EC Electron Cyclotron
ECCD Electron Cyclotron Current Drive
ECE Electron Cyclotron Emission (Diagnostic)
ECH&CD Electron Cyclotron for Heating & Current Drive
ECR Electron Cyclotron Resonance
ECRH Electron Cyclotron Resonance Heating
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ECWC Electron Cyclotron Wall Conditioning
EDA Engineering Design Activities
EHF Enhanced Heat Flux
EL Equatorial Launcher
ELM Edge Localized Mode
EM Electro-Magnetic
EM-TBM Electro Magnetic module
EPED Name of model describing Edge Pedestal
EPM Fast Particle Modes
ERM/KMS Ecole Royale Militaire / Koninklijke Militaire School
EU-DA European Union Domestic Agency
ETS Edge Thomson Scattering
FAE Fusion fur Energy
FC Fission Chambers
FDR Final Design Review
FI Ferritic Inserts
FICX Fast lon Charge Exchange
FILD Fast lon Loss Detector
FIR Fast Infrared
FOCS Fibre Optic Current Sensor
FP First Plasma
FPO Fusion Power Operation Phase
FPPC First Plasma Protection Component
FS Faraday Screen
FW First Wall
FWP First Wall Panels
GDC Glow discharge cleaning
GIM Gas Injection Module
GIS Gas Injection System
H&CD Heating & Current Drive
HCCB Helium-Cooled Ceramic Breeder
HCCR Helium-Cooled Ceramic Breeder Graphite Reflector
HCLL Helium-Cooled Lithium-Lead
HCPB Helium-Cooled Pebble Beds
HFS High Field Side
HNB Heating Neutral Beam
HQ ITER Headquarters
HRNS High Resolution Neutron Spectrometer
HUST Huazong University of Science and Technology
HV High Voltage
HVPS High Voltage Power Supply
1&C Instrumentation and Control
IC lon Cyclotron
ICH&CD lon Cyclotron for Heating & Current Drive
ICRF lon Cyclotron Range of Frequencies
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ICRH lon Cyclotron Resonance Heating
ICWC lon Cyclotron Wall Conditioning
IMAS Integrated Modelling and Analysis Suite
INT-TBM INTegral TBM
10 ITER Organization
I0-CT ITER Organization Central Team
I0-DA ITER Organisation Domestic Agency
IPP Max Planck Institute of Plasma Physics
IPR Institute for Plasma Research
IR Infrared
IRFM Institut de la Recherche sur la Fusion par confinement Magnétique
IRP ITER Research Plan
ISS Isotope Separation System
ISS Interspace Support Structure
ITB Internal Transporter Barrier
ITPA International Tokamak Physics Activity
IVT In-Vessel Transporter
JA-DA Japan Domestic Agency
JET Joint European Torus
JET-ILW JET ITER-Like Wall (material mix)
IT-60 Tokfimak developed in 1990s by the Japan Atomic Energy Research
Institute
KSTAR Tokamak developed in Korea by the National Fusion Research Institute
LB Liquid Breeders
LCFS Last Closed Flux Surface
LFS Low Field Side
LH Lower Hybrid
LHCD Lower Hybrid Current Drive
LHH&CD Lower Hybrid Heating and Current Drive
LIF Laser Induced Fluorescence
LLCB Lithium-Lead Ceramic Breeder
LLNL Lawrence Livermore National Laboratory
LM Liquid Metal
LM Locked Mode
LOS Line-Of-Sight
LSM Lower Steering Mirror
MAST Tokamak developed in the UK by the Culham Centre for Fusion Energy
MD Maintenance Detritiation
MGI Massive gas injection
MHD Magnetohydrodynamics
MIMO Multiple-Input Multiple-Output
MOU Matching Optics Unit
MPD Multi-Purpose Deployer
MSE Motional Stark Effect
NB Neutral Beam
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NBCD Neutral Beam Current Drive
NBI Neutral Beam Injection
NBTF Neutral Beam Test Facility
NFRI National Fusion Research Institute (KR)
NN Neural Network
NRCKI National Research Center “Kurchatov Institute”
NSTX National _Spherical Torus Experiment magnetic fusion device developed
by the Princeton Plasma Physics Laboratory
NTM Neoclassical Tearing Modes
NT/TM-TBM | Thermo-Mechanic module
NTV Neoclassical Toroidal Viscosity
NWL Neutron Wall Load
PA Procurement Arrangement
PAM Passive-Active Multi-Junction
PCR Project Change Requests
PCS Plasma Control System
PCSS Port Cell Support Structure
PCSSP Plasma Control System Simulation Platform
PF Poloidal Field
PFC Plasma Facing Component
PFPO-1 Pre-Fusion Power Operation 1
PFPO-2 Pre-Fusion Power Operation 2
PMS Passive Magnetic Shield
PMT Photomultiplier Tube
PID Proportional-Integral-Derivative
PIS Plant Interlock Systems
PP Port Plug
PPEN Pulsed Power Electrical Networks
PPPL Princeton Plasma Physics Lab
PPTF Port Plug Test Facility
PS Power Supply
PVTcC Pressure-Volume-Temperature-composition
PWI Plasma Wall Interaction
National Institutes for Quantum and Radiological Science and
QST
Technology
R&D Research and Development
RAFM Reduced-Activation Ferritic/Martensitic
RAMI Reliability, Availability, Maintainability & Inspectability
RE Runaway Electrons
RES RE Suppression
RF Radio-Frequency
RF-DA Russia Domestic Agency
RGA Residual Gas Analyzers
RGRS Radial Gamma-Ray Spectrometer
RH Remote Handling
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RMP Resonant Magnetic Perturbations
RMS Root Mean Square
RNC Radial Neutron Camera
RSAE Reversed Shear Alfvén Eigenmodes
RVTL Removable Vacuum Transmission Line
RWM Resistive Wall Mode
SB Solid Breeders
SCM Superconducting Magnet
SOL Scrape-Off Layer
SPA Single-Pass Absorption
SPI Shattered Pellet Injection
SSEN Steady State Electrical Networks
STAC Science and Technology Advisory Committee
SWIP Southwestern Institute of Physics
TAE Toroidal Alfvén Eigenmodes
TBM Test Blanket Module
TBMA TBM Arrangement
TMB-PC TBM Program Committee
TBS Test Blanket Systems
TCV Tokamak a Configuration Variable (Swiss Tokamak)
TCWS Torus Cooling Water System
TF Toroidal Field
TIP Toroidal Interferometer Polarimeter
TL Member Leader
TL Transmission Line
TLM Thermal Load Mitigation
TNS Tangential Neutron Spectrometer
TQ Thermal Quench
UKAEA UK Atomic Energy Authority
UL Upper Launcher
USM Upper Steering Mirror
VDE Vertical Displacement Events
VGRS Vertical Gamma Ray Spectrometer
VNC Vertical Neutron Camera
VS Vertical Stabilisation
VSWR Voltage Standing Wave Ratio
VUV Vacuum Ultra Violet
vV Vacuum Vessel
WCCB Water-Cooled Ceramic Breeder
XRCS X-ray Crystal Spectroscopy
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Executive Summary

The ITER Research Plan (IRP) has been developed to provide a guide to the overall research
activities which should be undertaken within the framework of the ITER Project. When complete,
the IRP should encompass both physics and technology research during ITER construction and
operation (though technology R&D associated with the procurement packages formally falls within
the Project Plan and Resource Estimate, rather than the Research Plan). The revised version
presented here focusses on physics R&D and on the R&D and testing program of the (tritium
breeding) Test Blanket Modules (TBM) adapted to the revised ITER project schedule developed
during 2015 - 2016 within the Staged Approach. Ultimately, this document should aim to
encompass activities such as operational R&D on heating and current drive and diagnostic systems,
and operational R&D on the broader aspects of fusion technology associated with major ITER
subsystems, such as superconducting magnets, remote handling, tritium handling technology etc. in
order to provide 