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Model Predictive Rotational Velocity Control for Water Hydraulic Motor
with Operational Constraints

Ryo INADA®, Kazuhisa ITO"

This research describes rotational velocity control of water hydraulic motor used for elevator system in power
plant with model predictive control (MPC). For actual applications of water hydraulic motor, practical
operational constraints should be considered as well as control specifications. However, conventional control
system is difficult to deal with these constraints in design steps. This research applies MPC to water hydraulic
motor system to solve these problem. In this paper, we assume that water hydraulic motor uses passenger
elevator and we evaluate control performance of both MPC and PI control. Experimental results show that
MPC can improve its percent undershoot about 86.5 % compared with PI control.
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Fig.1 Experimental circuit
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Table 1 Constraints

Item Value Unit
Elevating acceleration +0.9 [m/s?]
Input voltage 5-10 \Y4|
Allowable rotational velocity 0-30 [rom]
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Fig.3 Rotational velocity (after offset)
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Fig.5 Input voltage to servo valve

Table 2 Comparison analysis of experimental results

Item MPC Pl
RMS (0 to 90 [step]) [rpm] 2.25 1.20
Maximum P.O. 0 0
Maximum P.U. 0.47 3.48
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