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 Abstract. The article presents a methodology for controlling the regimes of the 
isolated electric power system (EPS) of the isla de la Juventud (Cuba Republic) in the 
context of an increase in the share of photovoltaic generation to 95 %. Based on retrospec-
tive data from 2023, an hourly capacity balance was compiled and the parameters of elec-
tric storage systems (ESS) were determined for two development scenarios up to 2030 
(2030 I  32.1 % RES, 2030 II  95 % RES). Using analytical calculations and simulations 
in the DIgSILENT PowerFactory, the rate of frequency change during disturbances (three-
phase short circuit, shutdown of the photovoltaic plant, shutdown of the generator) was 
estimated. It is shown that the 2030 II scenario requires a EES with a discharge capacity 
of 34.87 MW and an operating energy capacity of 408 MWh, as well as two synchronous 
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compensators to provide the necessary short-circuit power and inertia of the system. The 
reliability assessment using LOLE/LOLP indicators demonstrates that only the 2030 II 
scenario provides zero hours of deficit (LOLE = 0 hours/year). The developed methodol-
ogy is based on a four-level hierarchical structure (forecasting, predictive control, real-
time regulation and emergency management) and includes a five-step algorithm for oper-
ator actions in emergency situations, taking into account the specifics of the 2030 II sce-
nario, where fuel oil generators are used only in exceptional cases (prolonged rains, acci-
dents, scheduled maintenance). The results confirm that the proposed technique ensures 
that the frequency is maintained within the normalized range (59.7 60.2 Hz) and limits 
the rate of frequency change to acceptable values. The results of the study can be used to 
plan the development of an isolated EPS based on renewable energy sources. 
 Keywords: transient stability; isolated power system; synchronous compensator; 
rate of frequency change; electric energy storage system; management of EPS operating 
modes; frequency control; photovoltaic power plant. 
 For citation: O.M. Sanchez Gomez, O.N. Kuznetsov and V.V. Chumachenko, 
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 Fig. 1. Geographical location of the isla de la Juventud (Cuba Republic) 
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Fig. 3. Graph of frequency (a) and voltage (b) changes 
with three-phase short circuit on line 3030, option 2023
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