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SUMMARY

Global warming is certainly a pressing concern for the human society. The issue is
now increasingly being reflected in environmental policies from a number of countries.
South Korea is also responding rapidly by initiating the 3020 policy on renewable
energy. Accordingly, each plant is required to use renewable energy to reduce carbon
dioxide emission.

One of the renewable energy supply method is the island unit stand-alone microgrid.
In order to operate a stand-alone microgrid safely, it is essential to investigate the
power quality and local environment.

In this paper, the power quality of Chujado Island was investigated.
DEWE-571-PNA-200K power quality analyzer was used, and DEWESOFT was used to
store and process data. The collected data was compiled and analyzed using MATLAB
program. First, The load average for days of the year was analyzed, and described as
graphs. Next, case 1 to case 3 were analyzed for the duration of the Gulbi festival
during usual times and operating of the ice-making plant. Finally, it is necessary to
design the stand-alone microgrid in consideration of stabilizing frequency, reducing the

starting current of motor and compensating the reactive power.
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Table 1 Status of the generator capacity in the Chujado Island
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Fig. 1 Simplified Chujado Island’s power grid and contract load
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Fig. 2 Chujado Island’s topographical map



22 AYFAEA7 AA R 54 dA

M

Fig. 3914 & 4 & HWEE jt d¥8F2E247] DEWE-571-PNA-200K
2dS& AX3ste] 20173 4€ 134F¥H 20189 3€¥€ 2347tA| 9 LAFE ZH3)
Atk T BEE =29 40 MBO dHlolHE AT F Atk AHFAEA 7|
d7Al"d DEWESOFT ZzI#S ALg3Sto] dloly A% 2 AHE P

Fig. 3 Power quality analyzer and dewesoft program



AHFHAEA7)E= Fig. 49 Fig. 5 2o] FAF Ul 4 Aot Ul PTT(Potential
test terminal), CTT(Current test terminal) 23} ol AX|3}Hth PTTo+= Jo|&H

2 olgdtel TN F AL AYHHOH, CTTIIE AFIYLE o] §sle] =

o
o

sttt AFEPzo »de PNA-CLAMP-50]% 5 A 3 300 mVZ ¥3ksle]
Eig=y

e
o

Fig. 4 PTT secondary side-voltage probe connection in the control panel

Fig. 5 CTT secondary side-current clamp connection in the control panel



Fig. 6 Installation of the power quality analyzer
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Table 3 Analysis of the Daeseo D/L's line voltage and frequency : Sep 15, 2017
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Fig. 21 Case 1(Usual times) : Line voltage of each phase from Daeseo D/L
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Fig. 22 Case 1(Usual times) : Current of each phase from Daeseo D/L
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Fig. 25 Case 1(Usual times) : Reactive power from Daeseo D/L
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Table 4 Analysis of the Daeseo D/L's line voltage and frequency : May 4, 2017

& ABMZFHSH [V] | BCAZPAS [V] | CAHZFAY [V] | F3 [Hzl
o 6882.7 6924.3 6895.4 60.4
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Fig. 29 Case 2(During the ice-plant operation) : Current of each phase from Daeseo D/L

3}
o+
~N
=

_‘]8_



Fig. 30% Fig. 31X = F35% FEdH gt 281 =& & 5 Ao} 134
BEMS] THZE FANRLE FoiE £HHOE 597 HoAx Sopx®, &
A<
o

A9 w3k of 677.7 kW7HA &

— Frequency

=)

o

B
T

Ll IH L \H\‘ i 1)

60.2 -

il

LA UL o i

59.7 : 3 i

! 1 I ! 1 | !
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
AlZt [hour]

Fig. 30 Case 2(During the ice-plant operation) : Frequency from Daeseo D/L
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Fig. 31 Case 2(During the ice-plant operation) : Active power from Daeseo D/L
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Fig. 32 Case 2(During the ice-plant operation) : Reactive power from Daeseo D/L
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Fig. 33 Case 2(During the ice-plant operation) : Apparent power from Daeseo D/L
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Fig. 34 Case 2(During the ice-plant operation) : Power factor from Daeseo D/L
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el s 3 20179 9€ 15¢, 29¢, 10€ 6¥ Fraxdgsn A7 & 9€
229 FRAYS vt ol Hd FERAH FF 9¢9 22 992 kW=
FAlel wE) o 300 kWe] x}ol& molw, Hit F3tFS HAi 120 kW,
220 kW ztol& Holal 3t}

Table 5 Comparison between the festival period and normal times: Sep 15, 22, 29
and Oct 6, 2017

T 949 15¢ 9¢ 229 949 29¢ 10¥ 06¢
F o) 5-3HkW] 697 992 796 855
F A5 3HKkW] 558 776 612 651
3 5-3HkW] 451 593 484 517
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Table 6 Load from the Daeseo D/L : Sep 22-24, 2017

T 9¥ 22¢ 9¢ 23¢ 9¢ 24¢
Z o) 7 3HkW] 992 984 867
# 2 5-5HkW] 593 620 549
g T 5-5HkW] 776 772 756

Table 7 Analysis of the Daeseo D/L's line voltage and frequency : Sep 22-24, 2017

T ABAZFHSH [V] | BCAZPAS [V] | CARZAY [V] | F39 [Hzl
FH o 6817.3 6873.1 6838.4 60.5
HAa 6449.6 6472.3 6466.7 59.4
B 6717.7 6760.9 6734.3 60.0
S 0% 0.73%
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Fig. 35 Case 3(During the Gulbi festival) : Frequency from Daeseo D/L
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Fig. 36 Case 3(During the Gulbi festival) : Active power from Daeseo D/L
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Fig. 39 Case 3(During the Gulbi festival) : Power factor from Daeseo D/L
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