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Abstarct:

Induction generator based wind turbines are very vulnerable to malnutrition, especially in low
power, during grid side faults. In most studies, a finger is used to protect the rotor - side
converter during network faults. New networks require wind turbines that can stay connected
in fault conditions and provide the requested capacity. In this paper, a new control system based
on ounding fault current has been introduced to protect the two mal nourished induction
generator - based wind turbines and the bounding generator - based wind turbine during grid -
side faults. The proposed limiting is used on the DC side of the rotor - side converter.the
mentioned system solves the problems and eliminates the following problems in the system.
The proposed restriction has no significant effect on overall network performance during normal
operation. Whenever a fault occurs, whether symmetric or asymmetric, it not only limits the over current
of the rotor but also prevents the acceleration of the rotor speed and limits high torque fluctuations even
during the zero grid voltage, the simulation results confirm the limiting performance in protecting the
wind turbine in grid fault conditions.
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Table 2: Specifications of the studied system
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Figure (5): voltage of the dc link of the two-way induction generator under three-phase fault under three-phase fault at the
point of connection to the upper load bus
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Figure (6): Torque of double-fed induction generator under three-phase fault at the point of connection to the upper load bus

(595 S s & Ceens G S e 3B 2 Sl 5, 4 21 HelaS S Jleel b oWl sla gl 55 (F) JS 4z b
Lol sod yomine 3y dded gumal iuli8l &y joliis sgaseel iol38l Jl el b oS so bows Gl Sl jsbas
IF9) G S Gy bogd so ol (o Lo pi O jao 4y S pu ¢SSl HoliiS Jlade B jas 5l j5liaS il
M Aty CaSh glaS a0 095 (b lie 4 s ysliaS (akBs 5 0 Yee e Jlie plyie 4) (ob e peo 4


https://jeps.dezful.iau.ir/article-1-505-en.html

w3 OlP CesS 00i800 5 (oS F el e0latl b g0l (sla g8 Gl Wy 51 )35 g (Sealns el Sgupe

ad 42 5 b e dald o el 4B, 1) 0SS e i ol sl g1 55 o JT ol s jo Ll g8l 55 j5lees
595155 5aliS aws &) sVl b Wb 4 Jlasl Jowe jo 5B an gl a5 Slej ;o 398 Kb a4 azgi b w)ls jglias

[ Downloaded from jeps.dezful.iau.ir on 2025-04-11 ]

Journal of Novel Researches on Smart Power Systems - Vol. 13 - No. 3- Autumn 2024

A HolilS dad oo ASLD 3)lg 0aiiS Bgase a5 Sl (Jg S so (G ) Slwg Iyl 0aisS dgasee jgas g S

Total power
6 T T T T T T
= W/O SRFCL

4l ——— SRFCL |
~ 2 e r——
3
=
50 1
3
o
., |

4+ .

-6

coy o olub 4 29

0

0.1 0.2 0.3 0.4 0.5 0.6
Time(s)

0.7 0.8 0.9 1

Cawd YU )b wb @ Jlail Joxo 5o 5B aw glas coxi U aw slas ol &) bl pl i’ asSluls S lgi— (V) JSC&
Figure (7): The power of the entire network under the conditions of three-phase fault occurrence under the three-phase fault
at the connection point to the bus load is high
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Figure (8): dc link voltage of permanent magnet synchronous generator under three-phase fault at the point of connection to

the upper load bus

Gime (295 4 ol cnl b JSb 4 4255 b a5 wbl oo UC S Jal )l 9gas gy ol Slasal 51 (S0 (M) S 4 455 L
&9.«..:&5‘0 oddliw 4S5 odlds )L.\.A O)‘9 oS QSJDLAASML:GA ‘SsLA)AJJoy)A bj.'fc &5.;) J.AJBG».?L..A w‘ °"\:‘.‘>)§

A

c sl ol gyl a1, dCSd 51 93 @


https://jeps.dezful.iau.ir/article-1-505-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-11 ]

Journal of Novel Researches on Smart Power Systems - Vol. 13 - No. 3- Autumn 2024

VF Y 50l —paws o)l 020 s Jlumdiodigd 508 (gl pinmw 4o (g8 Dlidod 4 il

Voltage Of Connection Bus

T
W/O SRFCL
2L SRFCL
1.5 4
1 -
2]
f=2
S 05 4
o
>
° |
0.5 - 4
A -
1.5 L L L L 1 1 |
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Time(s)
Cawd YU Hb b & JUaiT Jomo 53 3 dw glas i a3 ii Cows YU ol & JLas! Joro 5Ly () JSio

Figure (9): The voltage of the connection point to the upper hand power supply under a three-phase fault in the connection
point to the upper hand load bus
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Figure (10): DC link voltage of two-side induction generator under two-phase fault
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Figure (11): DC link voltage of permanent magnet synchronous generator under two phase fault conditions
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Figure (12): Torque of two-side induction generator under two-phase fault
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Figure (13): The power of the whole network under the conditions of occurrence of two-phase fault
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Figure (14): The voltage of the connection point to the upstream bus under two-phase fault conditions

Sge a5 gloj ;o cawdVl Jb b 4 Jlast b Joee (0 58 50 slas Jleel jloj 10 098 oo oualice (VF) S 4y axsi L
Sl om 908 o 2 1pu o> o 05 (oo Jlosl Uaz aS asli ¥ -0 loj ,o 5l ail Jled asiols jo ol ciS oaias
Cde o0 S sl 4 by ol cldS

ool Jlasl b 5l (g9, il Jled aSlils ;0 0aiiS dgazme a5 Jlej a5 4S 05 oo cdnlice 398 SO 4 4z g5 L
Wl el Gudate K0Sy 5 JolS job 4y Jlogad 90 2 5 0 laKes (6,3l wsS e oYl

S5 sl o s 85 g 55 Y -
455 b pedie J18 cwyp Syse ey 4 5SS sl > | solgriny SRFCL s 5 Slas o950 5 <l ol o
50 Al oo adlie UL, flog o a8 ST glas cpols &, ley o Sl Heil,i5 ,0liinS aS 09l e canlie (VO) SO 4
o ol 4 8 ) (8 el e 45 e g e 55 S35 L A 3 oS sy 45 a2
oS Sgaze jgh> (loj ;o (SWI 51,55 HgliiS aS wawy aml (ol 4 (5 g0 00l plnil (Glo ) 4 a2 gi L (Jg o,
S5 S Db Glogd s < VBV o Lz Jlosl ploj 55 5 0y (o0 55l @ 6ol @ (295 4 abY ploj yo 4l o

P09 (50

DFIG EM Torque
: T T

0.2

T T
—withoutsrfcl
~———withthesrfcl | _|

0

-0.2

-0.4

-0.6

-0.8

-1

1.2

14" L I L ' L L L L L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

ST glas o' g ddiga 99 51 (SUT 595155 5olels —(18) Sl
Figure (15): The torque of induction generator from two power supplies under phase one fault
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Figure (16): The torque of the induction generator under the conditions of occurrence of a three-phase fault before the

induction generator
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Figure (17): DC link voltage of permanent magnet synchronous generator under the condition of occurrence of three-phase
fault before the induction generator
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Figure (18): DC link voltage of the induction generator under the conditions of occurrence of a three-phase fault before the
induction generator
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Figure (19): The voltage of the connection point to the upper arm under the three-phase fault before the induction generator
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Figure (20): The power of the whole network under a three-phase fault before the induction generator
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Figure (21): The torque of the induction generator at the time of opening the line after the double feeding induction
generator
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Figure (22): The total power at the time of opening the line after the double feeding induction generator
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Figure (23): dc link voltage of permanent magnet synchronous generator in the condition of opening the line after the
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Figure (24): DC link voltage of the induction generator in the condition of opening the line after the induction generator

Al Jld asil 50 0uiS gz 5 99 3L S el 55 jelore das a5 el il )0 05 oo snalin (YF) S 4 4> L

POWER

-6 |

e oo lal dC&,.,J'” 5Ly 0gd Jlad aSlil jo ouisS

w10 (bl (39 50w 83155 51 s bas (yus 5L baal o oo it —#-F

T W

Total Active Power
T T T T i
—withoutsrfcl| |
~——withthesrfcl

0

0.1

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
TIME

10 (b ldo (39,50 593155 G b o 5L ploj 50 JSples— (Y0) S
Figure (25): total power at the time of opening the permanent magnet synchronous generator side line
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Figure (26): The torque of the induction generator at the time of opening the line of the permanent magnet synchronous
generator
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Figure (27): dc link voltage of the permanent magnet synchronous generator at the time of opening the line adjacent to the
permanent magnet synchronous generator
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Figure (28): dc link voltage of the two-side inductive generator at the time of opening the line adjacent to the permanent
magnet synchronous generator
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Figure (29): The voltage of the connection point to the upper arm during the opening of the line adjacent to the permanent
magnet synchronous generator
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