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Analysis of Total Pump/Turbine System
Including Pipelines

This article describes a dynamic characteristics analysis program recently

developed for application to two or more pump turbines connected to a

complicated water passage system. This comprehensive program covers the

water-hnammer phenomenon originating on the water systems on both penstock and

draft side, the flow of each pump turbine,

characteristics,

and the speed governor,

the torque characteristics, tie-line

and it simulates all the performance

conditions from starting through stopping of each pump turbine by digital

computers. Not only can the program be applied to predictions of actual on-site

pump turbine performance but it is also capable of optimum design of a total pump

turbine plant meeting civil engineering and other requirements. Further, for analysis

of the water-hammer phenomenon,

the characteristic lines method 1s used which

takes into consideration both the pipeline angle and the pipeline friction.
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