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An Analysis of Optimal Reclosing for Enhancement of Transient Stability

Masaki Yagami™, Siudent Member,

Toshiaki Murata®, Member, Junji Tamura®, Member

In a power system, the auto-reclosing schemes are applied in order to enhance the transient stability.

However, conventional auto-reclosing techniques adopt fixed time interval reclosing, that is, the circuit breakers

reclose after a prescribe& dead time. Since the transient stability is dependent on the generator state of

reclosing instance, this method may cause an unstable state when unsueceasful reclosing occurs. Therefore, the

method to determine the optimal reclosing time is needed in order to enhance the transient stabﬂity of power

system effectively.

This paper proposes the method to determine an optimal reclosing time byrusing the kinetic energy of

synchronous generators. The significance of this method is that it uses the kinetic energy of each generator

which can be obtained easily. Consequently, this technique may be implemented for the on-line application. The
proposed methed is verified by simulation study using EMTP/ATP.

F—T—F  GEETE. WEESHE, FHBAK EHxaaF—

Keywords  optimal reclosing, dead time, unsuccessful reclosing, kinetic energy

1. [ZL&IZ

ZARELo0H L5 AOBHRR BT, EHAEY:
HEELESHEROBEE R R LW 203 BT0ERER
BEE Lo BRI, EAEBICENTLZ ZLBEETH
B, BIEE, ERFREAXLTOAEERK CIIFHRA
et HEME S B EHE 1B ORI R E CER L TVAWY,
LinL., ERABOBRARFRIIETER D IO RICEn D
RTBY, HTFLLREEEEOSEICARE L REZE
ABHBEENR TS EEE AV, —#iz, EHAKIC
ARBAET D L RAPERERSTE TS, SHBROBERO
REGNEBICMG L THASROBRSARE < BLT5S,
Tofw, BITOFRBFRICE O TEBBAKEC D
LBl THE LS TEELHEET HaENRH S,
RS EER L3, EEERBEN S B WIIAANE S ol
Lo TREDHM, —RICITHBE RIS CkAMER) o
BREAR LA SN2 FHESEROZ S 2BL, BEeMHE

*ARRIERY BIETLEH
T090-8507 LRITARET 165 HH
Depariment of Electrical and Electronic Engineering,
Kitami Institute of Technology
165, Koen-cho, Kitami 090-8607

BEHB 123#%1%8, 2003%F

13

FEWHAEBEBABIC SR ABROMEZHE LT
VWAE, BARROGHEEL LV MESE ST, D&
ARSI (Optimal re-closing time © LA F ORCT LI
) AR, BERETTRARREE ARSR A 45 MR A
ThHLEZLRD, :
FEHE, 2O ORCT IZET 2H#H L LT, Q) ==—F1
Foo b U—27%FALLZ ORCT oitE hiEY, G B
BERG IO BT 2 BRI EIE O S ORCT ZIET S )
9. Gil) BERONEHZEAOHEENS ORCT #REY
BFEOSERBRIANTVS, LhL, Oid==a—F0 %y
N2 BRI L AT O e R — ¥ BB &
THZE, Wi—EREET L TCORMTH ) ZRAKE
gk LRETRPR TN, GRS
Vs VIZXAHBERUETH D AL T A DI
BLVEORENHD, T CRRIT, FTIA I
LELOALIA RO TMEELEL, BCSBRET
DER A AEE ORCT O EICBT 5 - FIEREET S,
EEOIERBLEREORELY BN U TRERICL

SHEMEFFEROER T DM ET > TOEEE, T 0l

BizkwT, —#EERARER BV TRBERO R
FRENRE LK - X ICHERT S & BB RO B



WA RS Dbt £IT, AN TR

WA L e DB % ORCT &5 2., @EEEERHD
finhirIalb—a il bR iTo7, £/, 28
P BW TR ER S P AR EOERRR A D &
1772 3 o TG AEE TR B R AX— 5T 5
Zer L, EREEOBH T AAF ORISR RS
WA % ORCT *{RE Lz, AR T, #1HIC—BRAEER R
BRHETF A% BT ORCT OiEFER L CRIEEOWH
WEERL, FO®R, FHBHETACHTOIRTFHREOR
A EET B, v 3 2 L—1 3 i EMTP/ATP # f#5
L7,

2. BoHmEERARPRORES XK

1R R R RHRRR T 2 2 ORCT @k
FEHEEERAD, FEF L OREEERT R LITRL, #
BHEESE S LT BAOAVR BL Y A —F L%
Buv, FREFE 2 LR T, I ab—ia & M3
WCRT # A Av—ar A, #2 RERBERELRT
t=0.1s 12 3LG &IERAE, 1=0.2s ISEBHICBIC L h#2 i
BRI, ok, SEEEMNBARCHEE (K
Bo L. HHEBO 0.1s BICHMER & L7, 2B, BREHET
VI, kNEEEEORE & UTEBARIT 1 BELfThh T
W@ AT b BRI AR A 1T o TR,

4k, BEAELLOBS - FHEEEE (RCT) % 0.5s,
1.0s, 1.5s & L7236 o [ 158 A4 o> ol i o FE 28 T i
%, MELY, HRKEARTORBMIL > THEKED
AEEOCEREIRELSELTA LS, £/, Bl
BaBIC & D AHEE FROKE &35, MERAERE ST
HHZELbrd, TRt BRI L - TEEER
AR AR & A2 B 7D AR & R U AT R L —

0.2(pw) 0.04{pu} Vie=1.0{pu)
Ps=0.93 (pu)
Ve=l0(pw) 20/500 (kV)
0.15
0.15(pu} #2 cB P
S0Hz, 1000MVA BASE

M1 —HERAIRARET

Fig. 1. One generator — infinite bus system model.
F1 OREMTH

Table 1. (Generator parameters.

MVA 1000
R, (px) 0.003 | X, (pu) 0.2
X, (pu) 0.13 | Xp(pu) 0.13
X, fpu) 179 | T (8) 43
X, (pu) 171 | T, fs) 0.85
X, (pu) 0.169 | Tu (5) 0.032
X, (pu) 0228 | Ty (5) 0.05
Xy (ow) | 0135 | H() 2.89
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