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Abstract Recently, micro-grids based on a CVCF inverter have been replacing diesel generators to reduce
CO2 emissions in island areas with the increase of renewable energy sources. Stable operation methods
are also being researched. These micro-grids may cause energy sinking if the total output of renewable
energy sources is larger than the total customer loads. In the case of energy sinking, the voltage of a
CVCEF battery could rapidly increase according to the condition of SOC, and blackout could occur in the
micro-grid due to the operation of a protection device in a CVCF inverter. Therefore, this paper analyzes
the operation characteristics of a CVCF-inverter-based micro-grid when energy sinking occurs and
proposes a transient operation strategy to prevent shut-down of the CVCF inverter. A test device of a
30-kW CVCF-inverter-based micro-grid was implemented, and the transient operation characteristics for
the energy sinking phenomenon are presented. The simulation results confirm that blackout can be

properly prevented according to the conditions of SOC and voltage in a CVCF battery.

Keywords : Battery, Carbon Free Island, CVCF Inverter, Energy Sinking, Micro-Grid, SOC, Transient

Operation

B =2 AAEIAERY] QYo FEovR]7|& 7ol 7HNo.20172410100030)2 ol A]7]1<H 7+
%17(No0.20182410105070)1 2J5te] FH=|%a.

*Corresponding Author : Dae-Seok Rho(Korea University of Technology and Education)

email: dsrho@koreatech.ac.kr

Received August 1, 2019 Revised August 29, 2019

Accepted October 4, 2019 Published October 31, 2019

18



30kW& CVCF 9 E 7]4t Micro-grid®] @ % =AM 28540 Bt AF

1. M2

L, e T4 RAAY ZA, AEdH|9] AL
314 84 A 5, 7189 Ut AYATe] A= &
AREL sfdstr] gt et F shE Micro-gridell
i3t F4lo] F7Fska UtH1-4]. o]23t Micro-gride=
AP HR MY, ESS, 87106 o8 FAJE At
I Aoy, AYAEHY #7|14 A2 {50l wet

AAEY =R FEEY  Be, =9%
Micro-gride A3 QA=A g2 SH4Q TAXY

o A TF3] Yt a9l Hetoln, o]AL ¢
ARA7E F AYOZ St Micro-grid7F 2851 ¢
oH5-10]. M, EAA 98 =8 micro-gridolA] 4
Ao q A E ESSY] Eo] SiEHA], ojitslet
29 HiEE FAAF17] fl5te], gL 7] th4l CVCF
CIHE]7} F AU Micro-gridE A HO0E 2-83H=
HQHEo] A QIeH11-13]. 18U, CVCE AW E
718k9] Micro-gridolAl= HA| FotEct A4y A]
A4 &go] & Aol oA Sinking(@=/JH) &
Aol WAgstA Hrt. o] wf, CVCF IHEE v Y
SOC “defioll whet, HiEl2] Hgo] F245] Ad5ste], o
B9 Y Ho3& o] o) CVCF JIHE7} o]
Micro-grid®] A4 Agol A& FEAE & Yot

kA, B =Foi CVCF AHEE 7|5toz gt
EXXHE Micro-grid2] g4l 28-S fsto] oy
A Sinkingo] WA A9 FEEAHS EASH,
CVCF A7} oY #] Sinking Alol €25 A2 A
Ao A& 4= Q= Micro-grid®] FEAte] 2842
< ARttt T3 CVCF IHE, Hgdd, 87
St2 /3% 30kWH Micro-grid AIAFAIE A5,
A Ao 9] o] Sinking©l 2|3t CVCF Q¥ g 7]
9k Micro-grid®] F=Ae] Al 2854 At
AT AFFAE HIFOE 30kWH  Micro-grid®] &
|EAS £4% A, AlMst M=o] CVCE AHEE&
v 9] A4} SOCo] wet AHE7t Eebeh= Tedt
EHE Abdol RIS 4= Qlof, & =79 /878 gRIst
At

N
O
<
o
M
re
x
m
M

19

LAR A HA| FopaH] Bk Az R e
Z2o] & 7%, CVCF A¥E YRolA= Fig. 13+ o]
oA Sinking @/Jo] EAYSHA HTH14]. o] oA
&} Zol], JIHEZF PWM Controller?] A4 5] o5t
of AAY 9 FFukes A= 59, ARBNHAA
9] E2o] 871G WA = @A | oY
A= AHE F HEAAAX| e} SFRTo|REE &
st} DCELE fYErh &, YoodA7t IHE AC
9 AYS =01, J5H MUYE RFV] Hsh,
PWM Aloj71& Q1 &9A]9] HAES FAAZ|AL, Q2
AR 9] ARG F7HAA, JAYE (L) oHAE F4
sHA "ot &, QJIFE 9] DC ALY A5 =1, Q2
2927t BB EA] 2 99 £49 ovA = SRt
°]2EDDE &3l HEE/], AMAESoRE Hoj7itt
w2bA], o]23t ol A] Sinking FAo] BASHAl EHH
CVCF IHE& Higd= =4 A 451, SOC
Zgefioll =t wiE e ko] S35 A55te], JAHE S
e Bo Ao Qs CVCE IHEZF 2o
Micro-grid®] HA| A&l FAE |FEAE = SUrh

: Q1 On/Q2 Off _. PWM
il at : Controller
777 o»;«_”<}' o1
Renewable '- :

Energy sources | ;

Q1 off/Q2 On

Fig. 1. Concept of energy sinking in CVCF inverter
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Fig. 3. Transient operation strategy of CVCF inverter
based micro-grid
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