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A Study on Multi Level Load Shedding Control Scheme Strategy
for Stabilization of the Korean Power System

o & @'

(Yun-Hwan Lee)

Abstract - Korean Power System are operating a load shedding system to prevent voltage instability phenomenon
caused by severe line contingencies. In order to apply the load shedding scheme should be selected a location, amount,
delay time. Current load shedding system is load shedding amount that has been calculated in the steady-state analysis
to load shed the total amount in first level, load shedding amount calculated in advance, it is possible to perform an
unnecessary load shedding. In this paper, set a multi-level load shedding control strategy step—by-step selection of load
shedding amount for the prevention of excessive load shedding. In addition, through a voltage resilience analysis of the
power system by applying motor load ratio and sensitivity parameter to selection the multi level load shedding ratio and
delay time. For this reason, to take advantage of the limit data of interchange power, by utilizing interface power flow
data to set a multi-level load shedding control strategy for the stabilization of the Korean Power System.

Key Words : Load shedding, Interface power flow margin, Voltage stability control scheme, Power system analysis
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Table 2 Applied the parameter of simulation

Parameter Value
1787 A% (Rs) 0.043
AR 2AE 2 (Xs) 0.074
312 A3 (Rr) 0.025
32 gdE 2~ (Xr) 0.051
A4 A H) 1.0 ~ 1.6
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Table 3 Result of the motor load ratio and H value changes

DA A2(H) %

Ax E H]£(%) °r
1.0 13 16
40 oH4g ob4 oH4
2012 50 2ordg | oty oH4
60 Bordg | 2o | mord
40 or 4 o4 ot
2013 50 b4 o4 b4
60 Boty | oty b4
0 b4 obg b4
2014 50 Boty | 2o | oA
60 2oty | Bord | Hord
40 oH4g b4 b4
2015 50 oH4g ob 4 b4
60 oH4g ob 4 b4
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Fig. 2 Voltage variation applying to load shedding 2012
and 2014
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Table 4 Result of the load shedding amount ratio and
delay time changes
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Table 5 Case study scenario
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Table 6 Simulation results according to scenario
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Table 7 Applying the load shedding time step 0.5 sec

194 | 194 | 294 | 294 | 324 | 394
T RS A A T A8 5 | 2P A S X (XA
(%) (sec) (%) (sec) (%) (sec)
Case 1 40 05 30 1.0 30 15
Case 2| 50 0.5 30 1.0 20 15
Case 3| 60 0.5 40 1.0
Case 4 40 0.4 30 0.8 30 1.2
Case 5| 50 0.4 30 0.8 20 1.2
Case 6| 60 0.4 40 0.8
[ 1\
. -] A\ |
WA

Y
W

(d) Case 4

(1 <o

(e) Case 5 (f) Case 6

a3 3 Time Step 05% 2 04%E XEst Ao XM

HS
Fig. 3 Voltage variation according to load shedding time
step 0.5 and 0.4 sec
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Table 8 Applying the first level load shedding time 0.3 sec 37HA] Ay 2 Ale] e 29 A oA 1A A 7E
=2 J)|Zo0 . o ox o
1o | 19 | 290 | 29 | 3el | selA o 1 ;;zgﬂﬂ ﬂqﬁtf5;%ﬂ§’22§§f%?i
P |ASs AR gy A | Augg guag| IR O & 9o Aw WA ¥ o ddas 99
(%) (Sec) (%) (Sec) (%) (Sec) l?"é‘} v]"\;__]— }\] Z_]_"% 74] 0.3% 23‘:/_]'74101] 0.5 1:7% 04_?_, OSEE
Case 7| 40 03 30 10 30 15 A8 AvtEes weln
Case 8 50 0.3 30 1.0 20 15
Case 9 0 03 0 10 E: 9 1hH RICHA|ZE 7|=2 2 Time step2 M st 2%
Case 10l @ 03 20 08 0 12 Table 9 Applying the based on first level load shedding time
K : ) : . sto
Case 11 50 0.3 30 0.8 20 1.2 P
Case 12 60 0.3 40 0.8 197 1¢HA 2HA| 2HA| 3¢HA| 3¢HA|
T | Aehg AP T Ak o | APehA T (3| 2P 7F
(%) (sec) (%) (sec) (%) (sec)
&2 % 8% X833 Ao At #Fe AIAE Yepdn Case 13| 40 0.3 30 08 30 13
Case 14 50 0.3 30 0.8 20 1.3
Case 15 60 0.3 40 0.8
Case 16 40 0.3 30 0.7 30 1.1
%\//f\\ A Case 17 50 0.3 30 0.7 20 1.1
Case 18 60 0.3 40 0.7
Case 19 40 0.3 30 0.6 30 0.9
i \\; Case 20 50 0.3 30 0.6 20 0.9
Vi
LV v Case 21| 60 03 40 0.6
(a) Case 7 (b) Case 8

\
/’i’\/
(\<

(e) Case 11

a8 4 1EHH RSEXIEHA|IZIEE 03F 2 X 5 9ol et

HE
Fig. 4 Voltage variation according to first level load shedding
time 0.3 sec
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(h) Case 20

(i) Case 21
a3 5 12hA XA ZE 7|Z22 2 Time Steps 33 A2
et s
Fig. 5 Voltage variation according to the based on first
level load shedding time step

Case 1, 29 A9} Case 4~219 ZHE uvluws] w4
1e Al Fahaigte] ol H ol e Bt 194 Falatde
Alzkel dojx a1, 2-39A e F-slacto] H A o] H it
e HAgEdg dde]l UeUYE RS & F Utk Case
39 A goll= HatatwkAglo] Ao Solle st 197
St g ol FUtelal ¥ Aol A8 EE AlRhol
APLRA - 1xe] X7 o] R o)A A kg e] vER
A F Atk olE FaElA x7] FaArd g ol

i
of s
S
_O|L
_>|~l_,
!
0o o
ofN
to
ol
X,
J_|>i
ofo
_0|L
rir
dro o
o
Rufgyi}

2 o2
ot
tlo
=
2
B
offl of

of
2
o
o

E 10 B RSRS8O AT MF Zn

|
oo =x

Table 10 Multi level load shedding amount and time selection

result
T2 15HA] 2% A 39A
A ek-8- (%) 40 30 30
A 7H(sec.) 0.3 0.6 0.9
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