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ABSTRACT: [Purpose]To address the suspension of sensit-
ive equipment in continuous-operation enterprises,such as
those in the new energy wind power industry,caused by vol-
tage sags, thereby preventing large-scale production outages.
The core challenge lies in the fact that traditional fault- clea-
ring times significantly exceed the tolerance limits of such

equipment. [Method]The first-wave breaking technology is

proposed, comprising an eddy-current-driven fast switch, high-
speed DSP identification technology, and a current- limiting
impedance. During short circuits, the fast switch di- verts fault
current to the impedance, isolating the fault with- in 15 ms. A
practical application scheme is designed and va- lidated using
a 110 kV power distribution system, achieving rapid fault
clearing while maintaining bus voltage stability. [Results]Initial
application in a wind power project demon- strated:(1) Fault-
clearing time shortened to <15 ms, with bus voltage maintained
at 90% of the rated value;(2) Short- circuit duration reduced
from 0.15 s to 15 ms, thermal effect lowered , and cable cross-
section requirements minimized; (3) Shortcircuit current
amplitude limited, protecting critical equipment (e.g., main
transformers);(4) Continuous operati- on of sensitive loads on
non-faulted branches ensured, elim- inating cascading outages
due to voltage sags. [Conclusion] The first-wave breaking
technology fundamen tally resolves voltage sag issues through
ultra fast fault isolation and vol- tage stabilization. Its high
efficiency, reliability, and coste- ffectiveness mitigate significant
economic losses for conti- nuous-operation enterprises (e.g.,
wind power, petrochemi- cals), underscoring its substantial

engineering value for wid- espread adoption.

KEY WORDS:substation; voltage sag; sensitive load; first-

wave breaking technology; rapid identification
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