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SUMMARY

This paper attempts to present the improvement scheme of distributed
generation facilities in the Gapado Island power system. Composing the power
facilities which consider the grid code for renewable energy and analyzing
effects on power system, the results would suggest the most suitable
composition of power facilities in the Gapado Island.

In the simulation, wind turbine systems and photovoltaic systems are
controlled by PQ control methods while battery electrical energy storage
system and diesel generator are controlled by CVCF control methods.

To estimate the effectiveness of suggested scheme, three ways of
simulation have been carried out by using PSCAD/EMTDC simulation

program.

1) SCIGs connected to the Gapado Island power grid under islanding mode
2) SCIGs and STATCOM connected to the Gapado Island power grid under
islanding mode

3) PMSGs connected to the Gapado Island power grid under islanding mode

Both installing reactive power compensation STATCOM to SCIGs and
installing PMSGs instead of SCIGs can offer method to improve power
quality.

These studies will be wuseful to design the composition scheme of

distributed generation facilities in the isolated power generation area.
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3) PV System
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Table 2 Parameter of the electricity generation in Gapado Island

Classification Parameter Value
Capacity 250 kW
SCIG Phase Voltage 220 V
Phase Current 37.88 A
Capacity 100 kW
Generator | AC Voltage 400 V
Frequency 11.72 Hz
PMSG Capacity 150 kVA
PCS DC Voltage 800 V
Grid Side AC Voltage 400 V
PV Capacity 116 kW
AC Voltage 380 V
Type Li-lon
Battery DC Voltage 1,200 V
AC Max Current 2,040 A
BESS Capacity 1,500 kVA
PCS Frequency 60 Hz
AC Voltage 600 V
Capacity 300 kVAR
STATCOM DC Voltage 800 V
AC Voltage 380 V
Capacity 150 *» 3 kVA
Diesel Generator Phase Voltage 220 'V
Phase Current 22.73 A
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Table 3 The power quality of the power grid in Gapado Island

dn)w sl wh
A el e AHEL

Voltage Frequency
Current ) )
difference difference THD(%)
power system
(AV, %) (Af, Hz)
Starting state 26 0.5 30
Steady state 5 0.1 2

Table 3¢ &4 7t = Al FANA FFFE F9Ld7+= 27175
JAF ot A, FuF, 1x2GRFE BT AEELD AAS Holues
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Table 4 The power quality of the power grid connect to STATCOM
in Gapado Island

Voltage Frequency
SCENARIO 1 difference difference THD(%)
(AV, %) (Af, Hz)
Starting state 13 0.4 35
Steady state 1.5 0.1 2
Table 4°] AlUg L 1oA FIdFE FHLHA7|Y Fadguidg&o=
STATCOMS F7H4 o g AAste] 2717]E 2 A Al ddtg=rt =2
Al AL = T
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Table 5 The power quality of the power grid connect to PMSGs

in Gapado Island

Voltage Frequency
SCENARIO 1I difference difference THD(%)
(AV, %) (Af, Hz)
Starting state Less than 1.0 0.1 1.5
Steady state Less than 1.0 0.1 1.5
Table 5 Alyg] e 2014 F7A4 FHLTHA7= sFe ST 2

A A Fade Ao B A
A SR gl ok nzstPas
AHED FAYS FelA &€ Yok
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