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NOMENCLATURE
PSH Pumped storage hydropower
PMSM permanent magnet synchronous machine
HPS Hybrid power system
RES Renewable Energy Source
AC/DC Converters
PV Photovoltaic energy
Pgp power of pump-turbine unit
pgrgf Reference power of the pump-turbine
Pres Power of the RES
Pic Power of DC-voltage
ref Reference power of the CD voltage
Pd
C
Qgr]ef Reference power of the grid
Q grid reactive power
P grid active power
pref grid active reference power
Cem Electromagnetic torque
Vg Direct voltage
vq Quadratic voltage
Qgef Reference power of the grid
Q grid reactive power
ig Direct current
ig Quadratic current
Rs stator winding resistance

102

Inductance filter
Resistor filter
Upper level

Lower level
witching function
Guide vane opening
Water starting time
DC voltage

Direct current
Proportional gain
Integral gain
Proportional gain of pilot valve

Droop coefficient
Grid current

Grid current
Grid voltage
Grid voltage

Greek symbols

TIgp
D
Dy
of
ref
Qgp

Qgp

Qy

Efficiency of the pump-turbine unit
Excitation flux

Direct magnetic fluxes

Quadratic magnetic fluxes

Mechanical speed reference of the pump-
turbine unit

Mechanical speed of the pump-turbine
unit

mechanical speed of the PMSM





