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A Study on Methodology for Automated Contingency and Remedial Action Analysis based
on Practical Approach: Development of Automated Scheduled Outage Analysis Tool
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(Jivoung Song - Baekkyung Ko * Jeonghoon Shin - Sangwook Han - Suchul Nam - Jaegul Lee - Taekyun Kim)

Abstract - ISO(Independent System Operator) or TSO(Transmission System Operator) use power system analysis
program to simulate contingency analysis and remedial actions to operate power system stably. Generally, power system
analysis program provides automated analysis functions(or modules) to deal with wide area power system. However,
because of missed contingency cases, automated contingency analysis has no practical use or has limitation. And in case
of remedial action, it doesn’t support automated function or takes a lot of times to study, because of simulation in
manual for each cases. This paper suggests that new relation with buses and transmission line properties of power
system DB used for power system analysis program to simulate automated contingency including all contingency cases
needed in the field without missed cases. And it proposes automated remedial action scheme based on practical approach
analysis to alleviate overloading or voltage problems. Finally it deals with automated contingency/remedial action
analysis(automated scheduled outage) program which is developed by KEPCO and its performance and proposed schemes
are proven by case study for real Korean power system data.
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Table 4 Categorization of remedial action

one end open circuit

J

b
i)
5,

offt ¢
ot

O:
fodo -7

AC)
<

>
S

4o i

oy L
o

s
¥
.
Mr
5 ji: o 32

ot
N

o

&
x

M
ol
X

[N}
to
2
N
=

I
(o5
I
B

o,

o o |o
ot
rir
o,
o

)
)
oo
29,
N
-~
olr
ol
o
o
o
~
]

1540

Ny =]
C;T'__

1541

HES

3315
A

3986
s

N
32

lo &

£
oft

€ 1, 23
o2 237t 7he st
~ A& 714
J AEs7t

>

22| g | A3t

1314 71 168 @)
13]4 F9) 184 @)
2313 M | 305 o
2813 £ | 117 o

qyzA 327 @)
7147 18 o
5-5h At 24 x

OO ] O] O

o oo




W, R ofW Relsg, dviwFe] 3o Ad
sfob sh=A AA@ 4 glan, F-8b dAl= 229V v Al
o 29% HAE T Fd WHaE WA= WAy o
woll Fd7F AT mefol= HgskA . ok o] A5
7b e REe 2AENES B, £ 20 o) B
ArES 24FosHA IRl /A sbe 27 7 st

422 ==xrMule| MII1H Hzl

Alse] st /Aol AT A A RE o)F 3
23817] 93 z#ske Adulel A7 AE N-Level2 4
olgth 5 FFel AP oRRY AFEE st Sl

) AL vdel e AuE ZFsE 45 1-Level, 2
Ayl e AHE 3% 2-Levelz A e|gr}
271 ol el Mu|E FAlo] Zzsl= A Levelgto] 2 A
= J)zow dh a8 10& vz HEe] A7)H A

Zol wat Ao oA g et

7%

2 Level

0 Level

| | |

2 Leve@-_

1 Level

3 Level

37 10 7|& Mu|Z2REe| HIIH Helel Feof oAl

Fig. 10 Example for electrical distance from reference device

= Iy 110 gkt 3*Levelol<>} ’SH] Z2}o]
AA ] 90%E AAFE v T FRet B QT A9
zor R vt Hed AS L 5 Aok wep 2
=RoAE AT HEY Z&AS zyste drE Agel
e A5E WS 3-Levelz #HE3la, AT 2o we}
Azt A7 ARl A4+ R TS A
2 A71H At A AuE 2z g54E g7 Myl
A= GFo] FoE7] "k, o= v AulE A =
Aajok s Fo) Bgd oot i) Bpet st v
FIlngE A3t Fdd ool At
x 5 Mg= sljagote] MM Hel 2o Z3Tf
Table 5 Results for electrical distance of remedial action

_] 2l = H]%

ANA A | AE ©6) H] 32

0-Level 406 38 s, wHdExy 5

1-Level 236 22 -

2-Level 220 20 -

3-Level 126 12 -
4-Levelo] % 93 8 -

3 1,081 100 -

A M Ik MEHAS M Z203 MEITH sfage XS5t

Trans. KIEE. Vol. 63, No. 9, SEP, 2014

ca R

=02
=132
222
CERE
=4-gf 2ol

a3 11 H 8= s Adkoto] MI|XM HeE|

Fig.

=M A3t
11 Results for electrical distance of remedial action

423 nHEsE I/XH e of &

,\OHH E—ﬁ
Al =4 5
4 g

EEREL

5 ol Auel 24
g B4 A 53
R BT

Ir
ar

Table 6 Results for the number of operated device of
remedial action

6 M= s Autotel =& Mu| = BEAM A1}

AN
g 2| M) e i
1 654 | 60 | Awde ua an =4
FREETESE REe:
280 TR Y
2 364 | 34 2314 2% E A
1280 AR A/ AR
B ELEEY
TRAER R A E R
3 63 6
715 3lol g v 54 22t
3 1,081 100

= 17}
= 27}
= 37

a8 12 ¥ 2=
Fig. 12 Results
remedial

s ool =t Aul

= 24 2o
for the number

action

of operated device of

1175



TgEMmE e BE T T LR KN T
o =2 BT - S =) 5 XK —
Foew B es i = m%ﬂ;ww%]%ﬂ&
2 = 3 ol g U)oy s bk ) w0 20 R0 W e
mE e Tl |o|g ol & b o U X0 o
S N T = |2lg &5 HORE AL T
B2 P h T =T 2 S0 a5 I o o—
EE2PTRF _C T ol [ B~ D= T N
EEk muighy TIN5 | | B N TR
s xEET o RIT | 5P| F| R BB TR g
= o] = o do |yl |7 2|8 oLon_LloﬂEW i
o~ — W 0 Q0 | o T o OELI
vo Aom)_éam,lkﬂ_#} UWS%HT%%FI Q]Ml&oxoﬂoﬂ Ao
AT U =] || e | P W E OB TSN
5%01%%%5 o ZWAATEI_S i %ﬂoHXﬂpl o
T OS g W@y O « ) " T ° o N 7o o — %O = o TH o
o Q% £ o ooy = < =% | 0 2 S = AN Ho a
N <y EA N o Q - S = o Lo s T o o R D
) E.# Mm H) hnw N- AT.]#WQF&O W _.x/..__ S S o Ao | ) Mﬂ < N o w B X o
A7 0 ) —_— S <) — oh —~ =0
— X — 0 c X o N o o X
I L s 8 4o R e
Sew™IXM® g 2 o 8 H I8 e qga
—~ aMﬂ ﬂho <t _“I o) . jlﬂo‘l O
Koo 5 3 & o ) > 1Ho =T Moo B9 o 2
b PESRP L 0 3 o _SF g5 %
L ¥ X o N 2 G S (RO —
s X = o Ao c 17 K = N Mooy X0 R O
G R S 5l T e I B LY e
R B 8 N I T - T s % A T
Fnl e RELLP g TR IM|2= I " H T RIENY 58
T o R GCSEN T 8 < O 3 A A so o ™ Ho G )
< o YR o L o ol |z we || [ S S N T
pRARHE (T 4% e O R e S I I EU AR S I
FAXS T eE K § w I S o R e
BOPsBEAN TSR S 8 8 FIXHoms T
Moo £ BB Dt B R R i M e o B m 4 = %o B
mwmqm ﬂ_onanarm” ﬁzmzﬂ%Wﬁn%ﬂ% R
u: AR ms X — . o 3 3 <0 T of
B g T _Ew® wﬂrﬂmﬁaﬂgwmi oF | g wm lmm i (ko B n e P
& o o T 2 &m  NE®E S o Tl o | 5 T oo T
B, S GO S R O o SO T do|»|n || T |8 & = 2 8 eSS
== L5 LTy oymEPE 3w E = 2|2 || g oM T g § %0
= op Mg mol -Dx® 5_3 AR I IR D A E
S Twlby @RIowm B8 Mla | 25| % 88|z T lcwd ERE
o o B TR R Fmug | w x| H|Edy AR
Ry Prew aagifTo o ol R - e 532 o] oM
= - — ke (-
s TPy TIHRaxFoE L =g E ~v Lo
FECI CRRAR | 5 e U PE oo B e | | MLMW - T, S
W R Ny L R A e A WS R — | e T I O R I~ Bl = T
o N do T B B ﬂrﬂ.%ﬁﬂev T X R S I o - IO N e X T TR T S o> %ﬁ%
il I T N . R e LI P e e Bl e X Sl Bl Y P T 4 w2 i
° e k- | S RC oy N o N B s || ® | mm do | o N < DY %mmz
3 otﬂmLMEmn i Moo_uﬂ,o%ﬂn%EMaru:t‘mﬂ%ﬁhﬂum ﬂ;um ﬁoefw o) ﬂﬂ@%ﬂa
) —_ i —_ T N
& %oﬁ%aﬂ o immmﬁegaﬂﬁeﬁinﬂ%ﬂmad Wos | =y = Mﬂﬂ m.,_ ahdnmw&
io o o K FTERgpgMom PuwwPo 5 K R i i) o S
o T o= K e = U CONAS -e o2 - 3 = o — R - o e T
m A8 g R Fa By ST §y 0§ @ ) - SO
P Aﬂ] 2 = ~ T ~ © R =0 Y 0 X ~ Z,mﬂ
2 Rl M._ < F o BTy ,ﬂmodlmmﬂu o o £ mifd o T o N
= N =5 ] — 1 S or = X = = 0- 7
R _ W 2o ALl T X — I+ N = - e L o ol A2 = —
b 3 mﬁ] = o S o m ‘o|m~ o 3 ﬂuMﬂu | 2 s o < ﬂ/ﬂm = M_YMLEA o ) uﬂ mo]NL
H < of D < S A= o w1y ,Aoiﬂoi_ B o O ~ I~ = W@CE = fif iWWL
BOE T A T PI T ol m T 2T o X 7 X RT3 T T
M ﬂﬂ.,ruAlE_u ~ Lmvmoev7x@%ﬁmaﬂﬁ@%mt_#% m WL o imamun__/u - %%M%
RO R % Ao Mo ok R T M AR M oo © Mo N

1176



E 9 A4EIF Holx =M A

Table 9 Result for searching contingency cases
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