FHLALA S AAAAZ 17
AN g

Investigation of the Critical Clearing Time for Network

connected to Wind Generation System

Se-Ho Kim', Ik-Jun Yang'

ABSTRACT

Generation of electricity using wind power has received considerable attention worldwide in recent years.
In addition, the concern about the stability of wind power increases more and more, because most of the wind
generators are induction generators that have shorter critical clearing times than those of synchronous
generators. This paper investigates factors influencing the transient stability of the system connected to wind

generation system.
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Fig. 2(a) Variation of wind farm terminal voltage

following a 50ms 3-phase short circuit

Fig. 2(b) Variation of wind farm terminal voltage
following a 55ms 3-phase short circuit
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Fig. 1 Schematic diagram of the network
connected with wind power system

Table 1 Modeling parameter

Generation ,
K . Load capacity
capacity Line
(Power factor)
(Power factor)

ACSR(160[mm®])
660(kW] 30[km] 30[MW]
0.9) x 15 | R=0.2024 [ 2/ /o] 0.9)

X=0.3801 [ Q/ /o]

31 2o B0 mE CCTY izt

B2 20MW, 40MWE wiziA A =4
AN Adne o 2o

Fig. 3& &7 20Mwel A% s 39
g zMe] AHLg Alm AFHA ko] 60ms%

67



H -
65msQl 342 HWladte ehd Helrh Fig. 3 - o ; T R
o % ) vms 2@ AAAANLL e e e
60mseHes RE &+ Atk . e } e
Fig. 4% %37} 40MW<Ql Z-$ojnl ojmg] Y IR e S R SO
AA AL Bomsehs R & + Aok ) N fL [
ek gol Rt 20MWE TAF Hol: | ; I : |
50msol4  60msZ  10msZF7hetdm. HE7t = = = i
10MWE Z7}ste A A A A 7he 10ms A Fig. 4(a) Variation of wind farm terminal voltage
o 10ms7h e g B 4 ARG & ye _ (olowine @ 0ms Iphase short creut
of W 34 BeEAmelAE REt B 4 3 | : H |
7 :}: | . ]

S LAAAANTE FBobAA e RE ¢
Q

A ATt

U e — a4

i___J___.__-A_.__L__.

|
i
- L
% oo e T T o= w

Fig. 3(a) Variation of wind farm terminal voltage

following a 60ms 3-phase short circuit

Fig. 3(b) Variation of wind farm terminal voltage

following a 65ms 3-phase short circuit
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Fig. 4(b) Variation of wind farm terminal voltage

following a 45ms 3-phase short circuit
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Fig. 5(a) Variation of wind farm terminal voltage

following a 35ms 3-phase short circuit
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Fig. 5(b) Variation of wind farm terminal voltage
following a 40ms 3-phase short circuit
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Fig. 6(a) Variation of wind farm terminal voltage
following a 45ms 3-phase short circuit
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Fig. 6(b) Variation of wind farm terminal voltage
following a 50ms 3-phase short circuit
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Fig. 7(a) Variation of wind farm terminal voltage
following a 55ms 3-phase short circuit
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Fig. 7(b) Variation of wind farm terminal voltage

following a 60ms 3-phase short circuit
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Fig. 8(a) Varniation of wind farm terminal voltage

following a 70ms 3-phase short circuit
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Fig. 8(b) Variation of wind farm terminal voltage
following a 75ms 3-phase short circuit
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Table 2 Effect of load power factor on the
wind farm CCT

Power 1 g 1085 09 |095]| 1
factor

CCT 35ms|45ms|50ms | 55ms | 70ms

33 M8H9 HO0| X R0 @& CCTY
el

WEHLe ACSR 160mm°olit dA e} Zol7}
10km, 15km, 20km, 25km, 30km¢] 7 %o o
std  AAAAAZLE  wmEges  ACSR
160mm°e] R} X2} 2 Table 3o Yebliich

Table 3 Impedance of ACSR 160mm° and

ACSR 95mm’
ACSR 160mm° [ Q/km]
R 0.2024
X 0.3891

Fig. 9ol 12v d&AHe| Wt @& CCT
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Fig. 102 15(km], Fig. 11& 20[km], Fig. 12
£ 25(km}Ql ZA$olch

70

T T CTTTTTYT T T T T T T
| | | | I
- R O A . S|
| I | I |
1 | | | i
- - — L - — -
! | i = 1
- 1. b | |
- = = t - |
L | I i i
I | I | !
el 1 o T TN
! I I | i
b = L =+ L

Fig. 9(a) Variation of wind farm terminal voltage

following a 240ms 3-phase short circuit
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Fig. 9(b) Variation of wind farm terminal voltage

following a 245ms 3-phase short circuit
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Fig. 10(a) Variation of wind farm terminal voltage

following a 170ms 3-phase short circuit
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Fig. 10(b) Variation of wind farm terminal
voltage following a 17bms 3-phase

short circuit
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Fig. 11(a) Variation of wind farm terminal voltage

following a 120ms 3-phase short circuit
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Fig. 11(b) Variation of wind farm terminal voltage

following a 125ms 3-phase short circuit
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Fig. 12(a) Variation of wind farm terminal voltage

following a 85ms 3-phase short circuit
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Fig. 12(b) Variation of wind farm terminal voltage

following a 90ms 3-phase short circuit

Table 4 Effect of length on the wind
farm CCT

Length[km]| 10 | 156 | 20 | 25 | 30
CCTIms] | 240170120 | 85 | 50
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