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Abstract : Kiribati in the central Pacific Ocean.

independently like Korean grid system. Kiribati strives to provide renewable resources to reduce its

is an archipelagic state Its grid system operates
dependence on fossil fuel imports. It uses solar energy as their principal renewable energy; however, a
power generation method using ocean thermal gradient (OTEC) is considered more suitable for the
country. In this article, the generator and PV systems were modeled, and then the entire system was
simulated and analyzed before adding a new 1 MW OTEC plant to the Kiribati system. After that, the
simulated effective power and frequency values were verified to compare the values before and after the
installation of the new 1 MW OTEC power plant. In addition, the impact on the system was analyzed
if the installed OTEC plant is not connected to the system due to a failure or repair. In conclusion, this
study has proved that the load burden of the installed generator is reduced and the operation is stable

in case Kiribati operates the OTEC plant.
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Table 1 Generator of Kiribati Grid

Generator Rat:)ng g\lfw) M?’ﬁg:rlm M;’I:)li:/r;lm
' MW) MW)
Generator 1 1.25 0.9 0.5
Generator 2 0.625 0.4 0.35
Generator 3 1.4 1.12 0.5
Generator 4 1.4 14 0.5
Generator 5 1.4 1.12 0.5
Generator 6 0.823 0.4 0.35
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Fig. 2 Block diagram of Generator exciter model
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Fig. 3 Generator output at minimum load in 2022
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Fig. 4 Generator output at maximum load in 2022

2. PV System ZH&l

2.1 PV System

Fig. 55 PV System®] EFX0|H, PV System=
PV Array, DC-DC Converter(Boost Converter),
DC-AC Inverter2 WHZIth DC-DC Convertere=
PV Array®] A4 o8] AAH P-v 54 F49]
A HAHHE FF5= MPPT(Maximum Power
Point Tracking) Alo1E FPT}t. DC-AC Inverter
DC-DC Converterell 2]3F DC A4S 34 AC
Yo g2 WESA ATl HAYE Atete 9
gt} oluf AlF A4 Y AERE Gl
A 49 344 AC RS SHslokt AlE
5 VM F Utk AF A 94 ALt

™ot mo X orr

o ok

(Sl

6

off

HA|AHZOYX] M26H M4, 2022'd 8¢

Boost Converter

PV
Array

Fig. 5 PV System Block Diagram

Table 2 PV System capacity and output current

PV System Power (kW) Current (A)
KILT 158.14 329.5
Betio Stadium 137.2 285.8
Police 157.6 3283
Nawerewere 216.4 450.8
Bonriki 2,200 4,580
Bonriki 500 1,040
Bikenibeu PS 400 833.3
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