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Smarter Shutdowns: The New Science Behind Thermal Power Plant Overhauls

The question facing thermal plant operators today is
no longer whether to overhaul — but how to do it fast-
er, smarter, and with less revenue lost to downtime.
Across the United States, Europe, and Japan, the tradi-
tional time-based overhaul cycle is giving way to condi-
tion-based scheduling, where digital twin models simu-
late component wear in real time and define the precise
scope of each outage — eliminating unnecessary work
while ensuring nothing criticalis missed.

In practice, this shift is already reshaping how major out-
ages are executed. Mitsubishi Power and Mitsubishi Elec-
triccompleted functionaltestingof a next-generation gas
turbine control system in December 2025, with commer-
cial deployment targeted for fiscal year 2026 — a system
engineeredtoenablefasterloadresponse andtighterfuel
On the

servicesside, GEVernova’slong-term service agreements

control during and between overhaul cycles.

now bundle predictive analytics, parts availability, and

performance guarantees into a single contractual frame-

work — shifting maintenance accountability from plant
operators to the OEM and driving measurable improve-
mentsin fleetavailability.

Perhaps the most visible transformation is happening
inside the plant itself. Crawler robots, aerial drones, and
tethered inspection platforms now enter boiler interiors,
confined spaces, and cooling towers that crews cannot
safely access — streaming visual, thermal, and ultrasonic
data directly into maintenance systems before degrada-
tionbecomes downtime.

Theimpactonoutage durationis significant: only around
35% of a typical boiler’s internal surface is reachable by
inspection crews without scaffolding, meaning that with-
out robotic assistance, 65% of degradation risk goes un-
seenbetween planned outages.

By deploying these systems during scheduled overhaul
windows, leading operators are compressing inspection
timelines while achieving coverage that manual methods

nevercould.
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