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Transient Stability Analysis of Wind Turbine Generator
Connected to a Weak Grid
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lDept. of Electrical Engineering, Koje College
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Abstract The margin of transient stability of a weak grid system is very low because of the small short-circuit ratio
and large impedance. If the fault of the weak grid is cleared by the protection system, one of the major lines is
disconnected after the fault is cleared. This further reduces the system strength. Therefore, it is necessary that a new
generation system be added to the weak grid to enhance the transient stability margin. A conventional synchronous
generator and wind turbine generator were added to a base grid system. The results of transient stability analysis with
additional generators using PSSE were compared. The simulations showed that wind turbine generators provide good
damping performance and enhance the transient stability margin based on CCT up to 5 times.
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[Fig. 1] Single line diagram of test system
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[Fig. 3] Active power response
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[Fig. 4] Voltage response

Fig. 3%} Fig. 4= 134 A 7ol 0.06sY w 2H37]
o} BElo] fadeT MFSHS vER Aolth EE
o] Ak Ho] AFLAA Fof 22H Tz o B Ay
S gAgtt AAA R 3 Esl=Y 62 AET AL
ok AA ] Agolebd XE7F EY 2 4 e d¥elth

3.2 ofst A0 S7ILXIIE FIlet ER

oEOHME A
Fig. 2014 F7}8t @A 7]= PSSEQ] 2ol B =2l



oFt ABel AAY FHIA|Y HEAHE A

% GENROU s7|247]olt}. F7bs= 7o) &4
& et WA BelE Fdste] FrbE = Y]
o &2e 0MWoliolojol gtk Ase A,
2719 F9o] 3IMWellA 60MW7HA] ] CCT+= 0.2s¢]
o} &Rk GOMWol el e 23] CCTe #4adth
3149 A9utt CCTE 2A S7Hch
Generator

1 T T

3 AR A | |

= Vol il o ]

I AVAVAVAVA A E S

& [y W | | |

O EEER R IEEEE R

< I | | I

05 | L | I
0 2 4 6 8 10
Additional Generator
1

. .

 RTRATAA

2 WARY. | | |

e oLV M1V a1 o .

2 | | | |

2 I | | I

0.5 I I I I
0 2 4 6 8 10
Motor
2 T T T T
3 | | N |
AR R e N Bl
N 1 | I
§ —[;}h/ \/ I I I
° oL Mot I [
2 | | | |
< I | | I
1 | | | |
0 2 4 6 8 10
Time(s)
[Fig. 5] Active power response(60MW)
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[Fig. 6] Voltage response(60MW)
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