Case Study - Hot Section Fault Detection Turbine Logic
Forced Outage Avoidance N SRTER D

FIND FAULTS EARLY BEFORE THEY FORCE OUT THE PLANT -
BUY TIME TO PLAN INSPECTION AND REPAIR

Hot section failures often wreck rotating machinery and force out the plant, creating costly |del1tlfy FaUIts
unplanned downtime and repair. However, hot section failures often exhibit early precursors.

Sometimes these precursors present as dynamics or emissions anomalies, which masquerade BEfore They Develop
as tuning issues and lead to wasted effort with the OEM or a tuner. To further complicate hot =
section monitoring, instrumentation issues commonly produce false alarms, while leaving the Into cataStrophlc
hardware un-monitored and un-protected. Dynamics Plus offers advanced data analytics for Failures

combustion dynamics data to identify dynamics anomalies that can signify early hardware faults
weeks to months in advance.

The plant in this case study had recently experienced transition piece failures on multiple occasions. These failures occurred due to
cracks in the transition piece wall. The cracks developed to the point where portions of the transition piece detached and traveled
downstream through the power turbine. These failures forced out the plant, producing costly downtime and a large repair bill. To avoid
future problems, the utility deployed Dynamics Plus to augment the existing combustion monitoring system and identify such faults
before they developed into catastrophic failures.

During the first year of monitoring with the Dynamics Plus software the plant identified
numerous instrumentation faults. Several of these faults produced false alarms that threatened

h L to force down the plant. Dynamics Plus helped the plant confidently pin these alarms on the
( CN)T "E_l_f instrumentation. The alarms were labeled as false, and the plant was able to continue to operate
Instrumentation Tuning Hardware confidently until the instrumentation could be repaired at the next planned outage.
During the second year of monitoring, the Dynamics Plus software identified an anomaly in the
o ?(!)? high frequency dynamics. The anomaly occurred at low dynamics levels, which were only at
e et Tuning e 20% of the alarm limit. Although this anomaly would not have drawn the attention of a typical

operator or M&D center, the Dynamics Plus software indicated that there was likely hardware
damage on one combustor. The software also identified the affected combustor. The plant
planned an outage for borescope inspection, and found a cracked combustor resonator. The
o plant presented their borescope images to the OEM and received OEM guidance on remaining
Dynamlcs + life before a combustion interval would be required. The plant continued to use the Dynamics
Plus software to confidently operate the unit until their planned combustion interval, and
Dynamics Plus remains integral to their monitoring strategy today. Read more in the Combined

Cycle Journal M.

The Dynamics Plus software saved this plant from multiple forced outages in a span of less than two years. On two occasions,
instrumentation faults produced false alarms that threatened to force out the plant. Dynamics Plus correctly pinned the alarms on the
instrumentation to prevent a forced outage. On one occasion, the hot section hardware developed a cracked component similar to prior
faults that had historically failed catastrophically, forced out the plant, and required costly repairs. Dynamics Plus caught this fault at a
very early stage from anomalies in the combustion dynamics data. This bought the plant time to plan a borescope, dialogue with the
OEM, and plan their next combustion interval around the part’s remaining life. Dynamics Plus has saved many other plants from forced
outages through its identification of early component failures, including premixing tube damage, fuel nozzle damage, crossfire tube
damage, transition piece damage, inlet bleed heat hose rupture, and transition seal issues.

Two False Alarms ldentified as Instrumentation Faults -
Avoided Costly Downtime
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