1 INTRODUCTION

1.1 PURPOSE

This document has been prepared for the National Compact Stellarator Experiment (NCSX) Project to identify and track potential sources of field errors and assess their impact on magnetic field quality at the plasma. 

1.2 SCOPE 

This document includes but is not limited to sources of field errors from all magnetic field coils, from eddy currents in both machine components and buildings structures induced during machine operation, and from the presence of ferromagnetic material both permanently magnetized and induced/inductively magnetized by other field sources. It does not attempt to include field errors arising from the plasma itself.

The assessment of impact on magnetic field quality implies evaluating the magnetic field perturbation for each source at the plasma, and estimating the volume of plasma lost to magnetic islands using a linear perturbation vacuum field predictor. The island size estimate is strictly valid only for vacuum fields and is intended to provide a first cut assessment. A more rigorous analytical assessment of island size for current carrying plasmas requires use of the PIES code, which is beyond the scope of this document.

For field errors from eddy currents, an assessment is assumed needed only if the time constants for current decay fail to meet, or are not covered by, the General Requirements Document (GRD). The GRD imposes a 10 ms requirement for Vacuum Vessel and In-Vessel structures or 20 ms for structures outside the Vacuum Vessel and inside the Cryostat. 

1.3 APPLICABLE DOCUMENTS

1.3.1 NCSX Documents

