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Under pure Electron Cyclotron Resonance Heating (ECRH) conditions in TJ-II
plasmas (P<300 kW, 53.2 GHz, 2nd harmonic X-mode, power density < 25 W/m3),
plasma start-up and good density control are obtained only by the proper
combination of wall conditions and gas puffing characteristics. Such a control is
particularly critical for the optimisation of the NBI power transfer to the target
plasmas.  The relatively low cut-off limit is easily reached due not only to the
unfavourable wall/puffing-fuelling ratio but also due to the steep density profiles
developed during the Enhanced Particle Confinement (EPC) modes1. These modes are
triggered by the gas puffing waveform, and they cannot be achieved for high iota
magnetic configurations in TJ-II. Comparative experiments under metallic and
boronised wall conditions have shown that the sensitivity of the EPC modes to the
puffing rate is at least partially related to the energy balance at the plasma periphery
under central heating scenarios 2.
In this work, the impact of gas-fuelling location on the plasma parameters and density
control is described. For that purpose, three different fuelling locations have been
investigated; broad distribution from a side ports, localized injection from long tubes
at different poloidal positions and highly localized injection through a movable
limiter. Edge density and temperature profiles from a broad set of diagnostics (atomic
beams, reflectometry, Thompson Scattering ECE, etc…) are analysed and compared.
It has been found that preventing from transition to the EPC mode is achieved by
using slow puffing rates, while neutral penetration into the plasma core can be
enhanced for highly localized gas sources. Wall inventory, however, has been found to
play a dominant role in the fuelling of the plasma under most conditions.
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