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Power Balance for Multiple Engines Based on Double-Loop PI Controller for Turboshaft
YANG Chao*?, WANG Xi*?, SHI Rui-jun®, ZHOU lJian-bo?, GAO Shi-huang?
(1. School of Energy and Power Engineering, Beihang University, Beijing 100191, China; 2. Collaborative Innovation Center for
Advanced Aero—Engine, Beijing 100191, China; 3. AVIC Aviation Power Plant Research Institute, Zhuzhou Hunan 412002, China)

Abstract: Based on a Pl controller with double-loop structure aiming at controlling the speed of two rotor shafts, a control system to
balance the power of two or more engines on the same helicopter was achieved with a model which was able to calculate the power
demanded by the rotor on a fixed speed to avoid the bad effects of performance degradation of them. The outer-loop was modified to control
the power of power turbine shaft, and the inner-loop was designed either to control the speed of gas generator rotor or power turbine rotor.
Both controllers were simulated with the same engine model to verify the performance of these kinds of controller. The results show that the
controller designed in this paper can keep the power provided by two turboshafts balance at the constant NP when performance degradations
of these two engines are different.
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