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In this study, we propose improved cross-regional load frequency control (LFC) for reduction of the frequency variation and
frequency control cost in power systems. In Japan, to realize more efficient and economical operation of the automatic
frequency restoration reserves (aFRRs), cross-regional LFC (CRLFC) will be introduced in FY 2026, which involves the
sharing and cooperation of the aFRRs between control areas. The CRLFC in Japan is expected to reduce the frequency
variation and frequency control cost, and the CRLFC method is under discussion. A similar CRLFC project is underway in
continental Europe. In the European CRLFC, the aFRR interchange values between control areas are determined according
to the common merit order list to minimize cost. However, these aFRR interchange values are determined without
considering any ramping constraints; therefore, the frequency variation may increase. In addition, other CRLFC methods
have been analyzed in some studies; however, to the best of our knowledge, no previous studies have proposed a CRLFC that
can reduce both the frequency variation and frequency control cost. Therefore, we propose an improved CRLFC to reduce
both the frequency variation and frequency control cost. The proposed CRLFC determines the aFRR interchange values
between control areas using two distributions, namely, a pro-rata distribution of the net area control error and a merit-order
distribution of the net already activated aFRR. The proposed CRLFC can reduce the frequency variation and frequency
control cost by the former and latter distributions, respectively. The proposed CRLFC is verified via time domain simulations
using a detailed AGC model of the western Japanese power system.
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