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Uncertainty Analysis and Investigation of
Statistical Patterns of Measured Data
of Steady and Unsteady Operation
During Gas Turbine Performance Test

Abstract

Performance test is one of the acceptance criteria for new and overhauled gas turbines
and the main method for their performance assessment. Because of the variety of
measurement sensors such as pressure, temperature, and rotational speed sensors, and
the diversity of engine processes, measured data during a performance test contain a
variety of statistical patterns. These patterns are significantly different during steady and
unsteady engine operation. The resolution of data acquisition system and the accuracy
of sensors are two characteristics, which significantly affects the statistical patterns of
measured data. Although the uncertainty analysis of recorded data under steady state
conditions is rather straightforward, the uncertainty analysis of measured data during
unsteady operation can become considerably complicated. This article investigates the
statistical patterns of measured data of the performance test of an industrial gas turbine
and presents methods for the uncertainty analysis of recorded data under steady and
unsteady operating conditions.

Keywords: Gas Turbine, Uncertainty Analysis, Performance Test, Measurement under
Steady and Unsteady Operating Conditions.
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