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A Study on the Over Current Relay Misoperation in Power System with Distributed
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Abstract - This paper deals with an analysis of the causes of over current relay(OCR) misoperation in power system with
distributed generations(DG). In general, Y-D and Y-Y-D transformer connections are used for grid interconnection of DG.
According to the interconnection guideline, the neutral point on Y side should be grounded. However, these transformer
connections can lead to OCR misoperation as well as over current ground relay(OCGR) misoperation. Several researches have
addressed the OCGR misoperation due to the interaction between transformer connections and zero-sequence voltage of
distribution system. Recently, a misoperation of OCR at the point of DG interconnection to the utility system has been also
reported. With increasing the interconnections of DG, such OCR as well as OCGR misoperations are expected to increase. In
this paper, PSCAD/EMTDC modeling including DG interconnection transformer was performed and various case studies was

carried out for identifying the cause of OCR misoperation.
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Table 1 Transformer data

Rat. Capacity 400 kVA
Rat. Voltage 22.9/0.38/0.38 kV
Transformer Winding type Yg-Yg-D
Data No load losses 0.0028 p.u.
Copper losses 0.0103 p.u.
%impedance voltage 6.16 %
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Fig. 6 Power supply modeling using PSCAD / EMTDC
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Fig. 7 Simulation system based on the measured data
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Table 2 Transformer primary currents according to zero
sequence harmonic

G ARIE[A] AR | N A
(%] A A} B A C 4 [A] (A
0.00 9.59 9.59 9.59 0.00 0.00
1.00 9.67 9.67 9.67 1.33 3.99
1.20 971 971 9.71 1.60 4.80
1.40 9.76 9.76 9.76 1.86 5.58
1.60 9.82 9.82 9.82 2.13 6.39
1.80 9.88 9.88 9.88 2.39 717
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Table 3 Transformer primary current due to unbalanced

voltage
QUE AR [A] QaE | N &
[%] A& B 4} C & [A] [A]
0.00 9.59 9.59 9.59 0.00 0.00
1.00 8.34 11.07 9.52 1.55 4.65
1.20 8.13 11.37 9.53 1.86 5.58
1.40 7.92 11.66 9.54 2.17 6.51
1.60 .72 11.96 9.57 248 7.44
1.80 752 12.25 9.61 2.19 8.37
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Table 4 Transformer primary

operating condition

o] 1= ®R

current according to load

Case | ol =2[%] | A &[A] | B &[A] | C &[A]
1 33, 33, 33 8.33 11.25 9.93
2 30, 38, 32 7.69 12.17 9.67
3 32, 38, 30 8.83 12.14 9.19
4 38, 32, 30 9.24 11.05 9.35

AT

LH Y AA A SolM el X7

AT 2S=ol

i
o
2
B

Trans. KIEE. Vol. 67, No. 12, DEC, 2018

= Case 2 XHOAQ] 1XF WMF B4 Zo|tt. Od
102 HeWY] 1x15 A7 AIEA HEEE UERACE BA AR9)

> AR AR & WEQF & H& HE9] Mol F
Arsto] #lE| &9 it RV SHiEon A Y Ca9 AL
G HEHZ s MRFI EAEA HArh 2 Yok ¥
A FARe 194 AR, S8400A &850 582 AZF EXILE

AE Fekol 49 F4 B9 2Es TR AERAT
Hep7] Ak g2 EMol o8 GARFIE A FuiEa 1
SOz Wely| 1RIE At A7 BEEgy EFN0 IR
FESIAT.

o =

B 5 Case 2 Fot TANAY W7 & AEA AR

Table 5 Phase and sequence currents for the load condition

of Case 2
2R QA7 [A]
A% 769/ —15.26°
AR = B A 1217/ —133.48°
C 4 9.67£117.07°
A 94 2.202.73"
A 1.94 £.202.73 :
- AR 9.80 £ —10.49
= OJArEL 0.672130.37°

v
og
0%

u A HI HE

Y
Im [A]
37 NN R ———— B 7] Al

I. = 9.674117.07°

=S

Iy = 5.82£202.77 °
I, = 769£-1526°

I, = 12.17£-133.48°

% 10 Case 2 Fa} ZHNAG A& HE L
Fig. 10 Vector diagram of the sequence currents for the
load condition of Case 2

42 &
2 =RdAs U8 A ASAMY OCR 2E%
CloJEjo] 7|gtet BAE &silth 24t
5 Yg-Yg-D 249 8% T
F A =iE 5 don o=

o 12
N
=
<
%

X O

_‘1

2
ie;
HL
o
ol
02
0
;

1709



AS
o=

® d
gde fdd + Ak YR uxuz Qg 3y AR
= A

P AE AR BEEe fuoly §F Mo IRRE @Y
4 Qr olHEt Qi AEZ QlF] BAEY AAIF
OCGR ¥ OCR Q&% EAIZt dhdstal Ut} Aoz BAPRC)]

OhEh AlEA JF A0l met Agt d

A STRIZIAE 28l Qg I A

o > >

GIAISH HIFE HotE QIS 1Zn} KUY US S7H A
AYHERE [AE o Aol et JAsh He|et thaio

ZQoir}. E=ot 24 A+ B AR dEA sol i
HEE O|FOJK o} g ZloJth

A =
2 d3es S IA] ARIEE ZIR2ETORE) A 9
RHEANSGEAHS: R18XA06-68)

(1]

(2]

(3]

(4]

(5]

[6

=

1710

References

Jong-Gyeoum Kim, Young-Jeen Park, “The Measure-
ment & Analysis of Voltage Unbalance Factor at LV
Customer of Three-Phase Four-Wire System”, Journal
of the Korean Institute of [lluminating and Electrical
Installation Engineers, Vol. 18, No. 6, pp. 91-99, Nov.
2004.
Jung-Eun Lee, Young-Joo Song, Hong-Kyoo Choj,
Tae-Hoon Kim, In-Tae Kim, “A Study on Application
for Y-Tz Transformer Winding Method to Decrease
the Current Unbalance on the Source Side”, 7The
Transactions of The Korean Institute of Electrical
Engineers, Vol. 63, No. 9, pp. 1206-1211, Jul. 2014.
Jong-Gyeum Kim, “A New Analysis for Load Unbalance
Factor”, The Transactions of the Korean Institute of
Electrical Engineers P, Vol. 55, No. 2, pp. 67-72, Jun.
2006.

Korea Electric  Association,
Installation Guide”, 2016.
Shin, Bok-Nam Ha, Won-Wook Jung,
Han-Ju Cha, “A Study on the Reverse-Power-Flow

“Consumer’s  Electrical

Dong-Yeol

Phenomenon due to Transformer Wiring Types in
Distribution System”, Journal of the Korean Institute of
llluminating and Electrical Installation Engineers, Vol.
22, No. 09, pp. 111-119, 2008.

Dong-Yeol Shin, Yong-woo Park, Han-Ju Cha, “A Case
Study on Malfunction of OCGR and Inaccuracy of
Watt-hour Meter in Distributed Generation System”,
The Transactions of The Korean Institute of Electrical

Engineer, Vol. 57, No. 08, 2008.

[7] Arthur R. Bergen, Vijay Vittal, Power Systems Analysis,
Znd Edition, Prentice-Hall, pp. 470-472, 2000.

[8] Aeso International Inc, “Transformer Modelling Guide,”
Jul. 08, 2014.

vt = A (Jong-Il Park)
1982 5€ 2194, 2010 HAThSw
Z1Zst £9. 20128 = Tigk) A2
T ESAKAD. 2018E~3IR] BATISt
St M7 g8k} HALPS

E-mail : tmOll1@naver.co.kr

o100

o] A ¥ (Kyebyung Lee)
19798 12¢¥ 8YM. 2006 =t &7
shil £¢. 2008 = thstd 77135t
HAAD. 20184 Ech thstd A
sttt EQEAD. S 2uista 7
SAAHATA PR EZESR
E-mail : kyebyung@korea.ac.kr

Pa)

ol
oy N

o> Ok A O

8t & 3§ (Chang-Hyun Park)
19743 12€ 25948, 20078 TEohstal o)
S W/1Zeh EA@W. A Rae:
ETLIRS A =i A

E-mail : spch@pknu.ackr



