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An Adaptive Reclosing Technique Considering the Distributed Generation

BRER &R B E R
(Hun-Chul Seo - Chul-Hwan Kim * Sang-Min Yeo)

Abstract - The autoreclosing is applied to power system for maintaining system stability and continuity of supply.
Developments on distributed generation(DG) grows significantly by environmental issues and economical issues. If the
DG is connected to distribution system, the DG influences the technical aspects such as power quality, protection and
stability. It causes the challenges to protection, especially to reclosing. In order to achieve reliability and safety of the
distribution system, the rules and guidelines suggest that the DG units should be rapidly disconnected from the network
before the reclosing. If the DG is disconnected whenever the fault occurs, it cannot be utilized effectively.

This paper presents the adaptive reclosing algorithm considering the DG. The algorithm consists of angle oscillation’s
judgment, EEEAC(Emergency Expanded Equal-Area Criterion), calculation of optimal reclosing time and re-connection
algorithm. The simulation is implemented for the DG technology by using EMTP MODELS. The simulation results
show that the transient stability is maintained and the DG is protected against disturbance.
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Fig. 1 The block diagram of adaptive reclosing algorithm
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Fig. 2 The block diagram of angle oscillation’s judgment
method
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Fig. 3 The block diagram of reconnection algorithm
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=
g
B
&
8
I3
b3
oy

BHMRA AR
Hag Na

Fig. 8 Frequency variation when the faster reconnection
time(five seconds) is applied.

a9 73 89 F At smaty) Astel, Radds A
AYY o)F FHFY FLAE B 58 ALE 2

feor, 1 ABE s ¥ 19 2o

of

E 1 FEee S22 o £27/2
Table 1 Maximum deviation and oscillation duration of
frequency
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Table 2 Maximum deviation and oscillation duration of phase
angle variation between two buses

Indicator | Maximum Oscillation
Reconnection time Deviation duration
5% 132° 0.05s
5% 22.5° 0.05s

3123 dnt AR

BEEACE $¥ 4 22 A3 4278
% F ANZE Agstn ARzt 4
Afe Asdon dHe A a
10 4 stk AW A4 F adds A% AN
AE AEAE SRR @ A% o] A
A9l e F34 2 4Rz

3}
SR £ A A8 2 2

=

e 2cycle F HAAde z-ﬂr"é 38 stn %‘}7—8—
Z 587 A= R

AEE Fies 437 BE Ml A0 Zl%*l{}%
gAg A7t o e AL ¢

nelA, AREE A3t 2AAEE 2T ¥, ASY
AdAE 9 AFHY FEE Ao B =2dAM AL A%
AR ¢ndFS EdE2 A" ASAR FAMRE

249z "Hrh

& AR 7HE AN
ddde Ay %‘7‘47—1'94
Be) Basir ¢H=
e PAdds ¥ dart 9l
“1 347" ?Mli /~17}°ﬂ lﬂﬁﬂi oA = AR Z
tAd = ATk BT A, BAddde $ew
oz AR} ’\153%:3: AEdold Ax gUqF
o B, B A% AN dueFd ue}

dEHor E4Adde] Ao AMY He AL AT F
= A

L O..g. Oq'
32 ol-_] o>'

st} Fapger Ao
A A st QLA RE B %%oﬂﬂ A A% zﬂ‘* A dnYF
of W&l 1 AIE 5x AR #HE A
el AEEd ¢ n3adeld ge 583Yge S
AT

bk, wAAE NN EARA] A A B =FdA

w
Hm
oX
o
o
2
i
:{o
i
0 2
2
o,
£
K

[«

231



BRABERANE 6% 28 20074 28

AL gAALE 2F HE AWE FaYF wet A
HE2E AYggd, ofd 24 A F21 EAdds 2
F AHz & dast glonz BAAYY FHE #AT
T AS Holth £, o wE AT =APoEREH B
ARYE B3 = glong ¢ Z&Aoln NIFA glE
EFAAY &85 71 5 dS Aot

a4

[1] L. K. Kumpulainen, K. T. Kauhaniemi, "Analysis of
Impact of Distributed Generation on Automatic
Reclosing”, Power Engineering Society Winter
Meeting, 2004 IEEE PES, Vol 1. pp 603-608.

{21 “IEEE Guide for Automatic Reclosing of Line Circuit
Breakers for AC Distribution and Transmission
Lines”, IEEE Power Engineering Society.

[3] Johannes Gerlof SLOOTWEG, “Wind Power
Modelling and Impact on Power System Dynamics”,
Delft University, Doctor’s thesis, 2003.

{41 CIGRE TASK FORCE 38.01.10, "MODELLING NEW
FORMS OF GENERATION AND STORAGE’,
November, 2000.

[5] F. V. Edwards, G. J. W. Dudgeon, J. R. McDonald,
W. E. Leithead, “Dynamics of Distributed Networks
with Distributed Generation”, Power Engineering
Society Summer Meeting, July 2000, IEEE, Vol. 2,
pp.1032-1037.

[6] ]J.G. Slootweg, W.L. Kling, “Impacts of Distributed
Generation on Power System Transient Stability”,
Power Enegineering Society Summet Meeeting, 2002
IEEE, Vol 2, pp.862-867.

[7] M.Reza, P.H.Schavemaker, ].G.Slootweg, W.L.Kling,
L.van der Sluis, “Impacts of Distributed Generation
Penetration Levels on Power Systems Transient
Stability”, Power Engineering Society General
Meeeting, 2004 IEEE, Vol 2, pp.2150~2155.

[8] Ahmed M.Azmy, Istvan Erlich, “Impact of Distributed
Generation on the Stability of Electrical Power
Systems”, Power Engineering Society General
Meeeting, 2005 IEEE, Vol 2, pp.1056-1063.

[9]1 3144, A% “$AHNZY A= AFEE 1T F
< AEAHZ 7]Y”, Trans. KIEE, Vol 52, No 12,
pp.698-704, Dec. 2003.

[10] L.Y. Qun, Tenglin, L.W. Shun, L.J. Fei, “The Study
on Real-Time Transient Stability Emergency Control
in Power System”, in Proc. 2002 IEEE CCECE
Canadian Conf., Vol.l, pp. 138-143.

[11] Baohui. H. Zhang, Yuchun. C. Yuan, Zhe Chen,
“Computation of Optimal Reclosure Time for
Transmission Lines”, IEEE Trans. on Power
Systems, Vol. 17, No. 3, pp. 670-675, 2002.

[12] 713, “BE48Ad AFdA 71€7181¢h”, W719

232

A A, Vol.54, No.3, pp38-43, 2005.

[13] SM. Yeo, C.H. Kim, “Analysis of System Impact of
the Distributed Generation using EMTP with
Particular Reference to Protection Strategies”, IFAC
Symposium on Power Plants & Power System
Control, Korea, pp.897-902, Sep. 2003.

{141 SP. Ahn, CH. Kim, RK. Aggarwal, AT. Johns,
“An Alternative Approach to Adaptive Single Pole
Auto-Reclosing in High Voltage Transmission
Systems Based on Variable Dead Time Control”,
IEEE Trans. on Power Delivery, Vol. 16, No. 4. pp.
667-677, 2001.

[15] “Alternative Transients Program ATP Rule Book”,
EEUG, Canadian/American EMTP User Group.

A A & A

Mzad@HE®
198213 149 1994, 20043 AT A
BREANFER &4 20063 5 distg 2
AR e dA ZxAdEdTd A
Aladd Tl A7
Tel : 02-880-7587
Fax : 02-833-0827
E-mail : hunchull2@snu.ac.kr

232 E@EB
19613 19 1094, 1982 Avdd A
7Z1Esta £4. 1990¢ §5 digd 4713
g E4(3d). A ATdd ARE
AFery g, A A7) edTAEH
Tel : 031-290-7124
Fax : 031-290-7179
E-mail : hmwkim@hanmail.net

of & 9l (B 4 &)
19763 7€ 2194, 19999 Aol
718387 4. 20033 § dighY AR
AFEE waAA 5 dA ()
oAl BAEAATA FYAFY
Tel : 031-467-8409
Fax : 031-469-1049
E-mail : harc@chollian.net

o ot Al




