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Fig. 1 Topology of the dual-INT_UNIT alternating integrator with dynamic drift compensation. 
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Fig. 2 Timing sequence of INT_UNITs alternating operation. 
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Fig. 3 input–output characteristics. (a)�8 Hz sine wave integration. (b) < 1 ms step response delay. 
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3.1. Long-duration bench test 
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Fig. 4 Error dispersion characterization with nonlinearity validation and drift over 4000-second extended duration. (a) 
Integration drift characterization over 4000-second. (b) Error dispersion characterization of 416 test cycles. (c) Nonlinear 
drift of conventional integrators and proposed system. 
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3.2. Field test of optimized integration system on EAST tokamak’s plasma discharge campaign 

3.2.1. Kilo-second‑Scale Discharge Testing 
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Fig. 5. EAST 1066-second discharge performance. (a)Integration results at each position of shot #150425. (b) Integration 
drifts after EAST 1066-second discharge. 
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3.2.2. 24-hour multiple continuous short-term discharges pulse drift testing 
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Fig. 6. Multi‑pulse drift test over 24-h extended duration. 
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