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NOMENCLATURE 

PSH Pumped storage hydropower 

PMSM 

HPS 

permanent magnet synchronous machine 

Hybrid power system 

RES Renewable Energy Source 

AC/DC Converters 

PV Photovoltaic energy 

gpP power of pump-turbine unit 

ref
gpP Reference power of the pump-turbine 

RESP Power of the RES 

dcP Power of DC-voltage 

P
ref
dc

Reference power of the CD voltage 

ref
gQ Reference power of the grid 

Q grid reactive power 

P grid active power 

refP grid active reference power 

emC Electromagnetic torque 

dv Direct voltage 

qv Quadratic voltage 

ref
gQ Reference power of the grid 

Q grid reactive power 

di Direct current 

qi Quadratic current 

sR stator winding resistance 

fL Inductance filter 

fR Resistor filter 

1H Upper level 

0H Lower level 

ijT witching function 

G Guide vane opening  

wT Water starting time 

dcU DC voltage 

di Direct current 

cK Proportional gain  

iK Integral gain  

pK Proportional gain of pilot valve 

z Droop coefficient 

1gI Grid current 

2gI Grid current 

1gV Grid voltage 

2gV Grid voltage 

Greek symbols 

gp

f

d

f

ref
gp

gp

w

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 
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