OVERALL PERFORMANCE OF THE HOUR-
LEVEL ALTERNATING HYBRID INTEGRATOR

One of the key instruments for long-term magnetic diagnostic systems
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Introduction

As of January 2025, EAST has achieved a record 1066-second high-performance plasma discharge, wherein the electromagnetic diagnostic system (EDS) with over
600 channels played a vital role. However, the prevailing integrators, plagued by inherent drift, nonlinear errors, and circuit saturation, have emerged as a critical
bottleneck constraining further extension of discharge duration. To address this, we present a novel hour-level alternating hybrid integrator. This architecture
employs dual analog integrators operating alternately, where the inactive unit is reset to prevent saturation, enabling continuous long-pulse measurement. It
strategically maintains low terminal voltage on integration capacitors to mitigate leakage current-induced nonlinear errors and incorporates a self-learning
mechanism for adaptive digital compensation of intrinsic drift. Furthermore, through time-constant calibration and normalization, the system ensures unbiased
stitching of outputs from both integrators, while data-driven optimization of operational parameters minimizes error dispersion across the system. Bench tests
demonstrate a drift of less than 0.1% FSR over 4000 seconds, and field results on EAST confirm a mere 9 mV drift after the 1066-second discharge — an order-of-
magnitude improvement over legacy units — all achieved at a production-ready, cost-effective level suitable for large-scale deployment.
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Bench and Field Tests
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