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A Study on transmission lines energized initially
to restore wide black out power system
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Abstract -~ When a wide area blackout
occurres, reenergizing transmission lines should
be done at first. The KEPCO(Xorea Electric
Power Corporation) divides whole power system
grid into seven subsystem, and each subsystem
has one or two blackstart power plants which
are usually hydro or combined-combustion type,
one priority power plant which should be first
supplied with electric energy, and transmission

lines between them. Voltage rising. line
charging, and operation stability problem
should be considered when these lines are

reenergized. In this paper. building-up process
for primary transmission system that should be
energized at first is analyzed.

1.4 B

aYe AAASe HA WFRG IS P Qo
W ome nz Auz Fvlse A% 9gd 9 3
NS FFe Askn Ak eleg AW Mv L A
T80z A vl B4 % Felz) el wol /)
AHRR, F3E, A A} 2 AF 80 T4
o Zeu A R A9 AF Ansk 98D va
g 2BYL fwsel Ay AN EYor iy &
glowl, o]z old wd A A A ByHe] w4
Y % Qv AR ABe AR AT Age)7) W o
4% Beima w4 A due AAH s8¢ 9 &
ROBE, AEG A% 277 dAsielof drt

ol s Agoldel %7 Bge FUAFH sty
B 2age 40 Unh FUYFE WAL BF 4
zho] ®o] doxlel FAANH AAA S4o] M st
oleig JaalAt APstA W Wlelns, YwHe
2 P88 P4S 90, o AL A ASE <4 A
o2 $Udd 4 AFL BFn, 47 428 B4
SRA02 §/8 A7 PAOIR(). 4 ¥Y AFL
s o) e A A V1E wEAE T glojof Fv, o
9% warzE 34 F 9% Adel g AdeM 2
HBo2 75T 5 UE Aom, sfatel feloh ¥
F WAz THED. 9)HT A A% TR22RE
AFY NSRHEE e, hew sha e @
Aa 28 2, 948 dAks 2e FA A 9
5 Aol qoloh 47180} Hed T4 BF TAL
AAS FEFHD, AT WAL AR B F v
2 E opAke] AR FEE 4 ¥ AT ¥

L

2 AEE $7ed gol, B 2ol ey
¢ @ bx BAHEC] Atk AsHe PRaAY
22 st A0nz, ddy avd 9% 4
5. A2% g ANARL J2o 9B 42 5
£33 A AF TAzoA FFHE F Qb FEA

[<IR=] g
F gAY w8 gl W A E Fol

g =lojob gl
B =RME A" BAEES 23 AdH JE
2 Z2a9e 7uie g ANldd AF BT B3

5 F2E gedsty] ddre =
E AL 45, RE FuE
(2], TR gelelA FH A=
A B age #AgE Y 5 R
89 g FES Bas(3].

A AEY 7 e TEH Zol 497 HR=
©

Fs IS z Ir Er
o D v S o
Lo IﬂJ
y vl
2] 2}
O O

aF 2. THEHIE 788 7R



1. 4BHR} He

A B c D

$HTr| 1 z 0 1
9 1+45za+40) v |1+4
= 1+4 2z |va+ED) 1+ 4L

4 W 2 ’“Zd Mz 7 7 THT 1% 2

3

71329 491 AgE 99 ® 13 2o

22 ¥Y H4SE

2.1.1 3772 M2o M MAEE
F23 £33 429 JstdA #A4F "ol 1S
At gouz thgd o] A ASES FIG
Er—Es _ E,—A E
E, %100 = A-E, 100_( —1)x100
_ 1 _ =ZY
_(H_Z_Y 1)x100= 51 7y <100 (1)
2
g, E,: #4% A¢  E, : $d3% A<
Z: Az dEdx Y A2 MA"Ea
A 43R BF
Z ctual . 1
Zpu Z Zbase—‘ Ybase

- Zactual ) Yaclual (2)

Z, A@F BFL 429 AY FEl DA ()
o1t} 4 (actual gkl Aglel YRstche A€ o
e}

o

l\)

1.2 o7zt Mo Mol ASE

otgfe] 1 39X He 3}94- €°] Ay 2 2A
o o e -’3—%} WY E 23F0 2 % 18 Aol
o, F7tAEe FrHIEE 2 vlE A & e
=2 3Adgd B 14 492 B8 7‘57-0}‘3‘ 7t FE
AT AlgA H2 HAe] 494 gBL 3T 2o
284 4 3o
Ato!al Bt 1 Z7« AB
mml] [0 1 C D](1) 3
Atota[E 3’-3‘]°1~°4 A A5ES I,
E,—E;
—E—XIOO (A——I)XIOO (4)
o TVt o o—Virip o (Wi o
+ = XX
|
e ¢ ®
] HER

a3 3. o7 ME 29

3. Mz 388

a3 29 T8 371 d2eM A 37t Fole
EKEXE, % AT, A4FE T 3143 As
i $A3 Age V1FEes drh AN JHA2e
NAE 2o A8E ATAL(E)H 344F(100MVA
)& NFoe dug g go| FHAFSL FHEF
< 3@ &, Y% E, & PU golth

=Y E,, S;=100xY- E} (5)

WAy AH3AE 57 24
PIRER 4 2R P
E;z5 0 2A7) R 7189
VLO A7) @b Ak olgka sk,

2719 & %iQS o3 Zo] FaRt
_ E—~V
S=P+iQ=VI= V[ o ]
2
= I;?f sin8+j[ I)/(E‘;, cosa—%] (6)

p= ‘)’(Edf né olEz. =90 2 W, HogaAd

2 ANAAREAH L 28T 5 YA, AdAZE 5/
o] % sa, e o Friex

Aze &g A9
BAs) A AFE SE Aol WEA BRI, B3
X sind=09 BEE T Ael BgAat

4(6)9 P, Q8 ste] FW TEAAY WA
At ohes o) Felzc

Q=Tanla—mp‘% (7)

5. A 8%
A

A 2E=E vehle o, AEd

2702 O HE vie Zo] M= 14%‘
A5E, SR AE 2% 2] FEHY TH AL
T vm, wAy] A= °47r7l' a3 gt 7:“15 o
A7}t o] 371K =2 & duelE wER ZY Al
t Asd drey 2 *?13]"4

Fde Bece P RELEL
+4 N2 ¢ 42 e Raxa i g aas
AY2eE AL 2439 A4 23 Hee A% oif A4

=

3

g 4. A s8R

6. Azl A+t

FTUe A AFel AAE - 5. F¥. I9d - TF,

_378_



=g, AF Adez 25 gom, 4 Ade A%
A ATS 722 o PAY UAS B BPE
thgd ARl 59AY AFA AT HE Yol
o B ASe 447 +8 9ALE A AE dHx
2 st 34 B WAL AF §Y AL AFA

2
—
AE2g B8 AL 3Fste Fulold,

- $R2 selulE
a8 5 A9 qMEAE %% Ve
A< (154£V), 71& &% (100MVA)
DS Mg (10.5:154kV, 11%, 35MVA)
- A7) webe
D1, 1.00pe, 0.9, 32l MVA], 11[£V], 5[ %]

X

o r

Z:0.7810+j3.4708  2:2.03014j8.1076 Z:1.3864+j5.3137

¥:30. 1060 | Y:j13.2665 | ¥:52.1756 |

i I !
g AFS/S| [%""&S/S' [ g.rng_s/s'
(G aazwe 7:0.1512+
§0.7418
Y:j0.2395

I !
(©H :

> 7:0.8224+5.8331 [j 7:3.8124+13.5144 {—j
AXT/P yooo si00 £A/5] | e ARS/S
a3 5. XY ASH HE

AT R

—

0
o
fan)
¥
o
L X
Mo
R
A
o 2
oy P
IS
V)
N
o,
tlo

I
[aw]
(o]
(@33
o
a1
fu
o

O

0,
ox
ofy
il
rlo
(%]
(%]

P
N

=
)
)
X F @
O ol
— -
RUB 2

o
i
A
)
[
A
i)
o
ol
[
&

)
o,
=

L
[
e
o 2
o, 1o
ENAINS
ox
ze
v
e
f;j =
i) §
o,
bad
=i o
o
o

CEHEAA E

>
3
2
X
b
=
b
i)
flo
v
wio
Mgl
o
o
[
1y
T,
X,

D
It
N
> o
2
Ayl
o

i

x>
=
w

>

a,

ol

-3

o0

=
_P_‘Q‘U’l
— 0

123
27.321{ MVAR]
AR Az 2HLHL T3 o] T
Y23 =23.7966%°]1 22, 2(5E AL 42 23
£33 Q,=100 x0.237966 % 1.0% = 23.7966] MVAR]
(&, 819 Q& W2y AY Folg FAIG, 9

o2 gt
£ gem o) Fath
2 £-2F (23.7966[ MVARD)

s\
N
2
0
P
(o)
wo
e
X
S

X 32 =—23.7966 oA
tand=0.454, sind=0.4134 |22,
QAT o gz 1—‘0{@ 100 =58.66% o]k,

fkv

3]
) 151

154 |

183 ——

152 /

149
148
TR MR HY STFE A =H of
SH M2 A
0l 6. T8 574 Mz2o| He Foi
155

e e 2 o B ok o

oA BE ulel Zo| 4 Bz Ast s F
7t FAES & S osled, ¥ SkEE BE AA
2 Z2H 8] BT FgoZ Yot
6. 2 g2

B =2dxMe Y A5Y dho] 3HHUE #,
o] NE FA] Hy ANFAH A7 HE o2& AA
gtk 39 499 AEH AFS Az dysde
NEHd A8 oj2 2 Tz WL B3 A8 24 &
I Ay FEAY YL teHY v, 183 Al
Mz A A% Fold Wy HEE FIPsIt
Z a3 A9 9 678 A$A AT dig AESL
238y, AT Aed A2 HE o2y ZTzade
A AHA BRel Z7to] He AldA A% HAE 4
Aol §&8tA o] &2 Aotk

(1) E. Mariani, F. Mastroianni. V. Romano, ‘Field

Experiences In Reenergization Of Electrical Net-
work From Thermal And Hydro Units", IEEE
Trans. on PAS, Vol. 103, No. 7, pp. 1707-1713,
Jul. 1984,

Edward J. Simburger. Francis J. Hubert, "Low
Voltage Bulk Power System Restoration Simula-
tion”, IEEE Trans. on PAS, Vol. 100. No. 11, pp.
4479-4484, Nov. 1981.

M.M.Adibi. R.W.Alexander., B.Avramovic, ‘Over-
voltage Control During Restoration”. IEEE Trans.
on PWRS, Vol. 7. No. 4, pp. 1464-1470, Nov.
1992.




