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Dispersed generation (DG) such as wind power (WP) and Photovoltaic systems (PV) that
has been promoted at the national level recently is mainly being introduced into distribution systems
adjacent to consumers because it is generation on a small scale when compared to current generation. Due
to its characteristics, DG can be operated by interconnection with distribution systems to present security
of more stable power and efficient use of power facilities and resources. Problems on protection
coordination of distribution systems by reverse flow of DG can roughly be divided into three possibilities:
excess in rated breaking capacity (12.5KA) of protective devices by a fault in DG current supply, failure
to operate protective devices by an apparent effect that can occur by reduction in impedance parallel circuit
fault current due to interconnection of DG, and malfunction of protective devices by interconnection
transformer connection type. The purpose of this study is to analyze problems in protection coordination
that can occur when DG is operated by interconnection with distribution systems by conducting modeling
and simulations by using theoretical symmetrical components and MATLAB/SIMULINK to present
methods to improve such problems.
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[Fig. 1] Distribution System Interconnected with DSG
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[Fig. 3] protection coordination concepts in accordance
with Load switching operation
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[Fig. 4] protection coordination concepts of Other feeders
of the fault

@ 17 4914 R/C #1°] 545 3of sh=dl, R/C 43
7} DSell 9Jste] R/C #3744 528 3k 497t
JornZ At ALILHF Al 7&%6}04 &S
StE® Aol "asit) (FUA)

@ 18 404 R/C #30] At Atarel| = 5261A]

E s X eller & da g

=

/xg ¢}

X0
—
o2
oz
O

)

4. AEF A 4 H 2 B4

41 A 7ASe| mHa U HSHEX Al M
95 14 Zol, FAHFALE BFAN Folx

o] By Mo IMW S| el uhdo] Hx]g

A = 1-117] NEEF2A)7F SARAL B

EOTEAN

[eX



EHYZMRI0| HA=l 1

{d|

AUTMEL| ESHZE 7t Hotol

tot 7 33

r

o WA o] Bf widAd e g Aol S 52E)
757F LABHATE AL #3 M Tr Ao A <l
¥ 5% D/Lel A8 2247 WA F A=
A7

B o m{)« rir

s, %,01 DILAN 185, LA 5,

7

2

& B9 Ol FE WA 1009 1Y) thele] ©FAE
o A2 }‘Ft} o714 ALa} WAEA) e ek
F AANEZ 29 DL HAH F22A9] 05 1
Qe ety PPY wEPzel U AU 243

system

A AES TAEE YERY 27 63 2al, G <
sl 2sh A/ 99d2] S7kE RS Ve
W a9 73 a9 83

‘4 o >‘

@ Z

_— — Yg
2301 <zl=14 T+53(%8]  (5)=#804]
S . B=372+752(%]
7D7
1O =
=3
45MVA _Di
<Z=013+3368[%] o2 DL |
2-8010[%] - " T
D [ —0-eee
23 DL <z =307 +6L0(% HLOC SBut aKm
2007 +225.0[%] G=as+elf]

[Fig. 6] Impedance Configuration of real system

[Table 1] Impedance Data of Bukpyeong substation
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%R1+j%X1= 0.131+j1.314, %RO+j%X0=
0.361+j1.986

O BETHFA #3M.Tr A 571 YuEHA
Bely| %AmEA N
W= N
Z12 723 731 Base R
(45MVA) | (15MVA) | (15MVA) ©2zh
15.970 | 2.230 | 8.460 |AI8 | 0.6Q
#3 | 35.499 | 14.867 | 56.400 |100MVA 11.441
15.970 | 6.690 | 25.380 | 45MVA | -
1%t 23kV BUS %lo|EHA
ad | 349 (100MVA Base): Zb = 5.2441 Q
HXIRR R1 X1 RO X0
YYD g 0.131 [36.803| 0.000 | 49.191

Z1=(Z12+Z731-723)/2= 38,516,
Z2=(212+223-Z13)/2= -3.017
Z3=(Z134223-712)/2= 17.884 (7}AAQIHEAR])

O 28 DL M2 ATEHAPVEAME)

CNCV325 0.576km

AWOC160  2.002km

ACSR/0C1600.411km

- Z1 = (1.4325 + j2.3741)*0.576 + (3.47+7.46)*2.002
+ (3.47+7.46)*0.411 = 14.7287 + j 25.2448

— Z0 = (4.4678 + j1.5617)*0.576 + (11.99+j29.26)*2.002
+(11.99+29.26)*0.411 = 37.1622 + j 75.1739

O Salsfa U SAMel| ALHA

400V/22.9kV 1250kVA A=Y, %Z = 6%, XIR> 10

— %Z = 6%(1250kVA) = 480%(100MVA) = j 480 (100MVA)

O Inverter 1250kW, PF = 1.0

= Z1 = (100MVA), = Z0 = « (100MVA)

O AL Mz mHA (ALnMZ)
CNCV325 : 0.505 km

ACSR/OC(160) : 0.881+2.733+1.507 = 5.121km
ACSR/OC (95) : 1.368+1.301 = 2.669km

= Z1 =(1.4325 + j2.3741)*0.505 + (3.47+j7.46)*5.121
+(5.8+j8.41)*2.669 = 33.973 + | 61.848

— 70 = (4.4678 + j1.5617)*0.505 + (11.99+j29.26)*5.121
+ (13.5+j30.85)*2.669 = 99.689 + | 232.968
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[Fig. 8] Positive/Negative phase Sequence
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