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Table (1): The coefficients of gain controller in the new
genetic stabiliser

o8 Sy lolnly po (IS o0 calys (V) Jgur
Gains Parameters

KK1=0.7502, KK2=1.0557, KK3=0.5760
KK4=2.7202, KK5=1.3829, KK6=0.9806
KK7=0.9480, KK8=48.924

&V o5 ¥ L sl -0
dos Gloo )5 0 pelhe Kl glyls yae JpuS a5 J> 0
05 Iy gl sl oy 4y 50 (5B lroas uS il o
Shie wlos S oy o los slos )5 o rizmen g S leaige
(3 {C I EOURR ST PP VRN L SV PR CON SRR L BG-W0: E R I
IVE-X RGN B LSJ,L.S Sl sl o ) Sludl sla Yol b oo o
JrsS 5 oyt JysS sl olly Judow o oad slool &y S50
Jrss 2l & cwl osd Cigis cpl Gl caw Jlio
Wl s e SRS slaane) (S o B sleenss
Bhite QU5 (3 S5 sy sl i o stetes 51 DY 0l oo
slronl ol gzl 5 e GaSslns 5l ST Sy o 5
o 5o Bl g0 D08 Gl sl (Hlojen Oygods (AS
Sontz 5o B Bhie gy wb oy slp (1) JS& asdllas 5590
55 dB) IS8 0 ouds 2l S8 sl ll gl s g l0L
10T o9t o i 8 a5 jo A US8 &) 50; oonilis (5300 J 525 Sl



Journal of Transactions on Electrical Technology — Vol.1 — No.2 - Summer 2010

vaw.,.; gl QLA} vw.blf 5 l) (8 ki d)l.u.)l)m g'_'J)dé o..\.«ibyl)la
“omF e slegdd e 0 a5 b AS pl )l jeme (g9,
QalS o 950 dude yoo Jl g5 jeam bl oals cols Liules 5155
o Logass gy dilize Glacuend o cuSs ol 2> g
oy (ol &5 S e s 1) Lawgie [La8 5 58 ,Lid slagnn s

cadls dlg |y (6 5aS sgm il ond 2Lk jleglul jeax b

0.005F T T T 7

arrp P
o

Time(sec)

1 2 3 4 5

Time(sec)
T
0.021 1
B
[
[ o s
g
g
-0.021 1
1 2 4 5
Time(sec)
0.10F | g T : -
3 o.osf B
g 0
)q—v -0.05f bl
-0.10t_ | . : . b
1 2 3 4 5
Time(sec)
T T T T
0.05f b
g
<
3 0 ]
£l
]
-0.051 b
. L . L
1 2 3 4 5
Time(sec)

L 55l 55— w5 oo alizes slo s (55 (s Sllugs (V) JSo
Sbalal 5l e (631 Ll 5l enlanl
Fig. (11): The torsion oscillations on the various parts of
turbine-generator using fuzzy stabilizer after over load

S5 dmii =¥
brensay alox 31 b Aol Ll adad wobsS Lol asilen slolaze!
s 1 il laly oSles 5 ©)ad slapus adpon oS aiis
Sfles 5l Jol> (ptamn laas daonsy cnl SISl o lei o
Sloaxly ,5il55 — ) ssme S5y p Ay Sl Koo g 5558
“Oom e e el 093 jeha> b i Gl el oy
ol 2 o Sl e b dlia o s il e sl
Jolo o i 656 sl 5 Sss o, s (J 5S¢ e slagss,
O3 638 eyl ol cnl ol ond JRBS e (3 )L adlaL
N85 0 se7me (595 SRS (bl 10 (255 U Sl ead (b

M)

VAR il = o o)lous = Jgl Jlo = 32 (55518 5o gy, dolibuad

Big Big
1|Negative Negative Zero Positive Positive|
%
g 0.8}
£
2 0.6
S 0.4
4
$0.2r
la}
0
. L L : L
-1.5 -1 -0.5 0 0.5 1 1.5
inputt

S oS J 7S 6999 Cugle @l (1) o
Fig. (9): The input membership functions of fuzzy controller

Negative ‘ Zéro Positive

o 1
@
3 0.8f
506
g 0.4f
&0.2r
a

0

-1 -0.5 0 0.5 1

output1

S8 oS SRS (g Cugie @l () 0) JSS
Fig. (10): The output membership functions of fuzzy controller

a5 Guilgd acgazme (wlul p oaiiS JuS ol 10 (6 S eeenal 0950
So s polin 0,5 oo ploul conl onls ool lis (V) Jga o
el oo ools Lz (F) Jaaz 0 (M) UG (656 5lejlul 5o g

Table (2): The collection of fuzzy laws in the combined
fuzzy stabilizer

S oS 5 sluslaly po (o35 uilsd acgemme ((Y) Jgor

S s ol o 3B ol

1. If (inputl is Big Negative) then (outputl is
Negative)
2. If (input1 is Negative) then (outputl is Negative)
3. If (input1 is Zero) then (outputl is Zero)
4. If (input1 is Positive) then (output] is Positive)
5. 1If (input1 is Big Positive) then (output] is Positive)

Table (3): The coefficients of gain control in the combined
fuzzy stabilizer
S oS5 ol 3 S 0yt 2 ) Uy
Gain fuzzy
KK1=0.7500, KK2=1.0560,
KK3=0.0005
KK4=0.0272, KK5=0.0013,
KK6=0.0009
KK7=47.400, KK8=0.0245

&l boad (bl oS5 bl S8 s 65 gl 36
aziliz col oad oole Guled [l55 —omys yeme g (e
S5 5kl ailen 1 5B (o5 5 jlelnl cpdoe alai>de
Sop Pl &S Qlagis JpS 0 o5 UlE Sl ead (A
ls 5l a4 Aslen .l o ,95 5 058 00 3y i o (blazél
G5B sleylal sl o asin (V) g (V) sl JSo jo ool &5



Journal of Transactions on Electrical Technology — Vol.l — No.2 - Summer 2010

VAR il = o o)lous = Jgl Jlo = 32 (55518 5o gy, dolibuad

References

[1] P. Kundur, "Power system stability and control", McGraw-hill, 1994.

[2] P. Pourbeik, D.G. Ramey, N. Abi-Samra, D. Brooks, A. Gaikwad, "Vulnerability of large steam turbine generators
to torsional interactions during electrical grid disturbances", IEEE Trans. on Pow. Sys., Vol.22, Issue 3, pp.1250 —
1258. Aug. 2007.

[3] M. Bayati Poudeh, "Sub-synchronous oscillations in power system and damping them with controller over High
Voltage Direct Current (HVDC)", M.S. Thesis, [AUN, Iran, 2008.

[4] M.K. Donnelly, J.R. Smith, R.M. Johnson, J.F. Hauer, R.-W. Brush, R. Adapa, "Control of a dynamic brake to
reduce turbine-generator shaft transient torques”, IEEE Trans. on Pow. Sys., Vol.8, Issue 1, pp.67 — 73, 1993.

[5] M.R. Iravani, "A method for reducing transient torsional stresses of turbine-generator shaft segments", IEEE Trans.
on Pow. Sys., Vol.7, Issue 1, pp.20 — 27, 1992.

[6] A. Murdoch, S. Venkatarman, J.J. Sanchez-Gasca, R.A. Lawson, "Practical application considerations for power
system stabilizer (PSS) controls", IEEE Pow. Engi. Soci., Vol.1, pp.83 — 87, 1999.

[7] R.E. Beaulieu, M.E. Coultes, "Suitability of excitation systems for power system stabilizer application", IEEE Pow.
Engi. Soci., Vol.3, 2003.

[8] R. Asgharian, "A robust Hoo power system stabilizer with no adverse effect on shaft torsional modes", IEEE Trans.
on Ene. Conv., Vol.9, Issue 3, pp.475 — 481, 1994.

[9] H.R. Najafi, F. Robinson, A. Shoulaie, "Novel dynamic modelling of parallel HVAC/HVDC system", 39th Inter.
Univ. Pow. Engi. Conf,. UPEC 2004, Vol.3, pp.1160-1165, 2004.

[10] A. Shoulaie, Gh. Shahgholian, M. Bayati Poodeh, "Damping the oscillation in an HVDC/HVAC system with a
GA-controller", Inte. Conf. on Pow. Cont. and Opti. (PCO 2008).

[11] Y.N. Yu, "Electric power system dynamics", ACADEMIC PRESS, INC., 1983.

[12] R.L. Haupt, S.E. Haupt, "Practical genetic algorithms", New York, 2004.

[13] T. Terano, K. Asal, M. Sugeno, "Applied fuzzy systems", Academic Presss Inc., pp.86-93, 1994.

4093
@lols 15 5 03,5 351 1) i )l5 5,00 WYOY o 55 ol Carior 5 ple oSy o olpio] Weto Vs ulie
Jlo 50 (g9 b auil B jeiS ady e olKiils 51 15Ss 5 o)l cwlils )l z )l 8l jo 4 3390 o 5 4 VTRY 5 VYP-
Py S 0aiy 5 S HVDC g 5LS 25 o595 ,bls a0 1) (60,5 im0 pous plio o0))ls5 o)lsii 10 VYVO
laygise 5 (smbliie Slapiann 5 &8 S iUl aie 50 (59 (Slindod @le 3,5 (0,08 Sg 2SID ATVR Lo
23l oo HVDC (slapitasa (imas 5 b

axly el ol3T olZizils jo 1y 093wyl (ol IS g (wlids )5 EMams g 009 Glpdol o Wgie 009 (Sl ez
aie) 5o ol Sl .ol ol plesl 4 YWAY 5 VWAT gldlos 10 ol 5 4y 08 (il 5 50 4, 50 oledol oblass
U A 3 Gind a4 weBle (rizmen (59 MAbiss g5 25 Sblugi 5 ()l (o p g D508 Slapians S

WAl oo D)8 gl Sllug (g 3lul e dn 50 e g diedige (J S sle g, 6,5, 4 L Facts &gl

ol8ils 1 jaB — 5y cwdige ALd, 40 saads 6550 gl (Glamol s VWWEY Jlo ole 3T Wgie) llaals jirad
20 T B (e &) 50 5 |y 955 a0l (WLl g (bl 890 (5 Bl VWAL Lo o Sliided g pole
Sg xS paass d ) el odils, Ll 4 550 dRaSl 5 Gltol caie oBuils o w3 4 VYYY g WYY Ll
Wi by S 095 ol 31 b o Lt (55t 5 J58 S S (slgitle i Sy 15,03
oSS sl an sloti 53 S i ol el okl petn O3l 5 Ml 5 sbe (sl 5 sale

ilies plial (oele leidlad Koo ) (Slisdon b iz )l g a8 Sl (o) 2 5 S0 S Slenile

Q)



VAR il = o o)lous = Jgl Jlo = 32 (55518 5o gy, dolibuad

0107 Jowwng - Z'ON — [ [0OA — AS0[ouyda], [Ed1IOJ[H UO SUOIDLSURIL], JO [BUINOf

)



