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DATA PARAMETER SALURAN TRANSMISI TEGANGAN TINGGI

hil

ter terdapat seri
Circuit Breake I i ki |l dansi Total
Section Tegangan JENIS / Single/Bu Type = L Tr' JARAK S = = mm 3 = =
o ujuan + + + +
K {kv) PENAMPANG ndle Cond | Towe!

Asal Tujuan S ’ Amp kA Amp kA (km) ohm ohm mS ohm ohm mS

1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18
Gl Air Anyir (Pangkal Pinang 1) Gl Pangkal Pinang [Air Anyir 1) ACSRr 1x240 mm2 40 0,407 2,898 1,000 3,332 23,706
Gl Air Anyir (Pangkal Pinang 2) Gl Pangkal Pinang [Air Anyir 2) 40 0,407 2,898 1,000 3,332 23,706
G1 Air Anyir (Sungailiat 1) Gl Sungailiat (Air Anyir 1) 0,407 2,898 3,024 10,081 71,725
GI Air Anyir (Sungailiat 2) Gl Sungailiat (Air Anyir 2) 0,407 2,898 3,024 10,081 71,725
Gl Kampak (Kelapa 1) Gl Kelapa (Pangkal Pinang 1) 0,407 2,808 7,124 23,745 | 168953
Gl Kampak (Kelapa 2) Gl Kelapa (Pangkal Pinang 2) 0,407 2,898 7,124 23,746 | 168,953




DATA TRAFO DAYA GARDU INDUK DAN PEMBANGKIT

Ho Lokasi

Unit

Merk

Circuit Breaker

Impedans

(%)

PLTD Merawandg

MAK

MIRRLEES 1

MIRRLEES 2

ALLEN 1

75

6,664

ALLEN 2

6,869

ALLEN 3

CATERPILLAR 1

CATERPILLAR 2

W 00| = | fen | | La|pd|—=

MIRRLEES 3

6,634

85

8,5

c|lo|lo|e(e|le|ee|e




BASIC DATA

SMVA) | v (kv)

AIR ANYIR

1|PLTU Unit 1 37.500 5300

2|PLTU Unit 2 37.500
PLTGU

3|PLTG MPP URit 1 30800 0,0532

4|PLTG MPP Unit 2 30800 0,0532
PLTD MERAWANG i i

5|MAK 3,180 i |

6| MIRRLEES 1 €522 ] 1

7|MIRRLEES 2 6522 [} /]

B|ALLEN 1 5,124 Il L)

9|ALLEN 2 5,121 A! 11}

10|ALLEN 3 5,121 I 1111

11|CATERPILLAR 1 5,875 nl 1],

12|CATERPILLAR 2 5,875 L )

13| MIRRLEES 3 6,522 — =




1 Selindung [FP1)

2 Riding Panjang [FFZ)

3 Greenland [PP3)

4 Sempan [PP4)

5 Pangkalan baru [FP5)

e Metra [FPE) FLTD MERAWANG
7 Girimaya(PP7)

] Farit padang [SL1)

9 Lubuk kelik (sL2)

10 AYani [SL3)

11 Batu rusa [OG A Anyir)

12 Jembatan Emas [OG Batu rusa)
13 Pangkal balam [OG PKL balam)
14 Propinsi (0G Propinsi)

15 Soekarno hatta (Thailand)

16 Gabek|Filipina)

17 Kacang Pedang [F1)

18 Gandaria [F2)

19 Lampur [F3}

20 Kodim [F&)

21 Bukit Intan [F5)

22 Siloam [F&)

23 BTC [F7)

24 pasar pagi [FB)

25 Kampung jeruk [P}

26 Cengkonz abang [F10)




27 Airruay [0G 5L2) 116 116 116
28 Belinyu [0G5L4) 116 116 116
29 Tanjung Pesona [ OG SLE) GISUNGAILIAT 160 160 160
30 Parai [0G5L7) 97 97 97
31 Berok [KB1) 35 EE] 34
32 Hibung[KB2) 55 | 53 50
33 Terentang [KB3) PLTD KOBA EE) IEE 39
34 Kopling Gl Koba El 232 36
ER Berizz [KBS) 32 NEE 33
ELS Kulur [KBE) 38 40 3%
37 Padang Mulia [KB7] 19 12 18
38 INC PLTD Gl KOBA 33
33 Falas FY 1)

40 Paku [FY 2)

21 Kota [TB1)

42 Rindik [TB2)

43 Bikang [TB3)

44 Sadai [TE4)

45 Suka damai [TBS)

45 Tanjung Ular [MT1)

47 Air Belo (MT2)

48 Kundi (MT3)

39 Teluk Rubia [MT5) 3

50 Kotawaringin [F1) D

51 Penyampak [F2) gl

52

53

54 Dalil

55 Mayang

56 Parit 3

57 Pkl Niur

SE Bakik




Proses konversi reaktansi peralihan generator PLTD Merawang dengan
menggunakan persamaan 2.37

Ket:

X’d  : Reaktansi peralihan DDB : Daya Dasar Baru

TDL : Tegangan Dasar Lama DDB : DayaLama

TDB : Tegangan Dasar Baru X Trafo: Reaktansi Trafo

Persamaan dasar daya dan teganéan untuk reaktansi peralihan generator

disaat 9 generator beroperasi

Pers.2.37 X'd total
(baru)

Generator X'd

Mak
Mirrless1
Mirrless2 0,28

Allen1 W

ElEEe

2 ls J
4 i

=
o
o

Allen2 S 100 0,5322
Allen3

=
o
o

-
(=
o

32

3
2

::.‘

P :
Hasil p rﬂbﬂu “ -l

4||

L [ . [ r
gnMrmator PLTD

Merek Trafo jrafo Pers.2.37 X Total

(ba Trafo Baru
Mak 0,075 2 0,433333
Mirrless1 0,07 J 1,076923 0,928571
Mirrless2 0,07 200 20 100 6,5 1,076923 0,928571
Allenl 0,06664 20 20 100 6,3 1,057778 0,945378
Allen2 0,0689 20 20 100 6,3 1,093651 0,914369 0,13280
Allen3 0,06834 20 20 100 6,3 1,084762 0,921861

Caterpillarl 0,085 20 20 100 6,5 1,307692 0,764706
Caterpillar2 0,085 20 20 100 6,5 1,307692 0,764706
Mirrless3 0,07 20 20 100 6,5 1,076923 0,928571

Hasil perhitungan Paralel 7,530067




Persamaan dasar daya dan tegangan untuk reaktansi Tranformator Gardu
Induk Bukit Semut

Merek Trafo XTrafo TDL TDB DDB DDL X af°
(baru)
Mak 012465 150 150 100 30 0,4155

Persamaan dasar daya dan teiangan untuk reaktansi Tranformator

Pembangkit Air Anyir I

i

Merek Trafo X Trafo X Trafo B X Total

Trafo Baru
MTT1 ] 7 3,7807

. 100 ¢

TRFMPP1 [y k 0,07391
> 100 3
aral i
| ZDasai
W =
V=

X

saluran Baru Baru

(pu) (pu)

gi air anyer - Gi ka 0,0044 0,0148

gi air anyer - Gi kampak 9,996 0,0044 0,0148

gi air anyer - Gi 3,024 10,081 0,0134 0,0686

sungailiat
gi air anyer-Gl 225 3,024 10,081 0,0134 0,0686
sungailiat
pltd merawang - Gl sungailiat 4 0,2162 0,2754  0,0541 0,0686

pltd merawang - Gl sungailiat 4 1 2,7766 0,25 0,6942




Perubahan impedansi dasar admitansi Shunt kedalam persatuan

saluran Impedansi Y Shunt Y Shunt
dasar dasar baru
(Ohm) (Ohm) (pu)
gi air anyer - Gi kampak 225 23,706  0,10536
gi air anyer - Gi kampak 225 23,706  0,10536
gi air anyer - Gi sungailiat | 225 71,725 0,318778
gi air anyer-Gl sungailiat # 225 71,725 0,318778
|
Perubahan konstanta kelemb , al) menjadi konstanta kelembaman

(H baru) disaat 9 g Amaan

H (Baru)

Generato

(a

Mak

,
Mirrles l:
Mirrle ._:

Allen1
Allen
Allen "
Caterp

Caterpi ;—-mn_'nnﬂL_.'nx 217°C
Mirrless "1 3 0C 6,

o L r——
=IE.IIIIII--—

Z
_—
=
e |
&

43 BA NG\G’



Persamaan dasar daya dan tegangan untuk reaktansi peralihan generator
disaat 7 generator beroperasi

Generator X'd TDL TDB DDB DDL X'd Pers.2.37 X'd total
(baru) (baru)

Mak 0,28 63 63 100 3,18 8,8050 0,113571429 0,6942

Mirrless2 0,28 6,3 6,3 100 6,522 4,2932 0,232928571

Allenl 0,28 6,3 6,3 100 6,121 4,5744 0,218607143

Allen2 028 63 63 100 6,121 4,5744 0,218607143

Allen3 0,28 6,3 6,3 100 6,121 4,5744 0,218607143

Caterpillar2 0,28 6,3 6,3 100 5,75 4,8696 0,205357143
Mirrless3 0,28 6,3 6,3 00 0,232928571

Hasil perhit 1,440607143
i

Persamaan nsformator PLTD

Merawang7¢

Merek T@ ﬂﬂ X Trafo B

Mak g 0,4333 0,17133
Mirrlessus, 2

Allen
Allen2
Allen
Caterpi

Mirrless

b e ———




(H baru) disaat 7 generator Beroperasi dengan persamaan

H (Baru) _ H (Awal)x DDL
DDB
Generator H DDB DDL H (Baru)
(awal)
Mak 0,25 100 3,18 0,00795
Mirrless2 0,54 100 6,522 0,035219
Allenl 0,51 100 6,121 0,031217
Allen2 0,51 100 6,121 0,031217
Allen3 0,51 100 F6,121 0,031217
Caterpillar2 0,49 100 5,75 0,028175

Mirrless3 0,54




Perhitungan Arus yang mengalir, Tegangan Peralihan dan Admitansi Beban
disaat 9 Generator Beroperasi
A. Menghitung Arus
_ (P+jQ)"
T

_(0,42287-j0,16265) _0,4531£-21,0384°

I
1 1.11,4° 1.11,4°

= 0,4531.£-32,44° pu

B. Menghitung Tegangan Peralihan

_0,15087+j0,11314
(0,90832)2

YL2

_0,09147+j0,05668 _ 0,10761./31,78°
(0,95927)2 0,9202

Y,s = 0,11694.,31,78° = 0,0994-j0,062 pu

_0,392434j0,029428 _ 0,4905./36,87°
Yia= 2 =
(0,95779) 0,91736

= 0,5347./36,87° = 0,4277-j0,3208 pu



Perhitungan Arus yang mengalir, Tegangan Peralihan dan Admitansi Beban
disaat 7 Generator Beroperasi
A. Menghitung Arus
_ (P+jQ)"
h="7

_(0,3227-j0,16499) _0,3624/-27,1°

I
1 1.6,1° 1.6,1°

=0,3624£-33,2° pu

B. Menghitung Tegangan Peralihan

Ell = Vt +X‘,il

E',=1.6,1°

E';= 1./6,1° + 0,644
E';=0,
E,1 ’ )

_ 0,15087+j0,11314

Y,
Lz (0,91918)2

_0,09147+j0,05668 _ 0,10761./31,78°
(0,95885)2 0,8751

Y,s = 0,11704,31,78° = 0,0994-j0,062 pu

y, . = 039243+j0029428 _ 04905/3687°
L4 (0,95737)2 0,9165

= 0,5352.36,87° = 0,4282-0,3211 pu



Proses Reduksi Matriks Sebelum Terjadi Gangguan

Y11= 1/(0.532231i + 0.13281);

Y12= 0;

Y13= -(1/(0.532231i + 0.13281i));
Y1l4= 0;

Y15= 0;

Yle= 0;

Y17= 0;

Y21= 0;

Y22= 1/(0.0741);

0

0

0

0

1
Y23= 0
Y24= 0
Y25= 0;
Y26= -
Y27= 0
Y31l= -
Y32= 0
Y33= 1
Y34= -
Y35= 0
Y36= 0
Y37= 0
Y41=0;
Y42=0;
Y43=-(1/(0.( ) A
Y44= 1/(0.0547+0.0686 - 0-.0998;
Y45= - (1/(
Y46=0;
Y47=0;
Y51=0;
Y52=0;
Y53=0;

Y54= - d
Y55= 1/ (0. : 8:1 2+!3188i/2;
Y56= - . |

+1/(0.25 + 0.6942i)+ 0.1503-0.1131i;

Y67=-(1/(0.0
Y71=0;
Y72=0;

¥73=0; e

Y74=0;

Y75=0;

Y76=-(1/(0.00444+0.01481)+1/ 4 . ;
. " 1980

Y77=1/(0.00444+0.01481)+1/(0 3-0.2581i+...
0.10541/2+0.10541/2;

P\

Matriks Sebelumgangguan= [Y11l Y12 Y13 Y14 Y15 Y16 Y17;
Y21 Y22 Y23 Y24 Y25 Y26 Y27;
Y31 Y32 Y33 Y34 Y35 Y36 Y37;
Y41 Y42 Y43 Y44 Y45 Y46 Y47;
Y51 Y52 Y53 Y54 Y55 Y56 Y57;
Y61 Y62 Y63 Y64 Y65 Y66 Y67;
Y71 Y72 Y73 Y74 Y75 Y76 Y77]
K = [Y11l Y12;
Y21 Y22 1;

M = [Y33 Y34 Y35 Y36 Y37;
Y43 Y44 Y45 Y46 Y57;
Y53 Y54 Y55 Y56 Y57;
Y63 Y64 Y65 Y66 Y67;
Y73 Y74 Y75 Y76 Y77];



L = [Y13 Y14 Y15 Y16 Y17;
Y23 Y24 Y25 Y26 Y27];

Yred = K - L*inv (M) *L."
magnitude Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi

_i-ﬁ

s Am}

=) 2
< -
! 5
% &



Perhitungan dan Simulasi Analisis Transien disaat 9 Generator

Beroperasi

1. Pada Saat Terjadi Gangguan Pada Bus 7
Kondisi rangkaian admitansi selama gangguan pada bus 7

3 4 5
1

0,0541 + j0.0686

1 1
0.01342 + j0.0448 0.0044 + j0.0148

1
0.0044 + j0.0148

j0.53223

jo,3188
2
jo;3188

Proses R : ﬂ.

Y1ll=
Y12=
Y13=
Y1l4=
Y15=
Y1l6=
Y1l7=
Y21=
Y22=

1

0

0

0

0

0 l-

0

1 .Il|.lr
Y23= 0;

: —

0

0

0

1

0

0

0

Y24= 0;
A AT

Y25=
Y26=

m 0.69ﬂi)+ 0.1503-0.1131;
Y34= /(w—
Y35=

Y27=
Y31=

Y36=

Y37= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.69421i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.161-0.0998;
Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.04481)+ 0.31881/2+0.31881i/2;
Y56= -(1/(0.01342+0.04481)+1/(0.01342+0.04481i));

Y57=0;

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));

Y32=
Y33=

1/(0.0541+

(

(1/(0. +

/ (0.5322%2
( )



Y66=1/(0.01342+0.04481)+1/(0.01342+0.04481)+1/(0.00444+0.01481)+...
1/(0.00444+0.01481)+1/(0.0741)+ 0.0972-
0.0602i+0.31881/2+0.31881/2+0.10541/2+0.10541/2;

Matriks selamagangguanbus7= [Y1l Y12 Y13 Y14 Y15 Y16;
Y21 Y22 Y23 Y24 Y25 Y26;
Y31 Y32 Y33 Y34 Y35 Y36;
Y41 Y42 Y43 Y44 Y45 Y46;
Y51 Y52 Y53 Y54 Y55 Y56;
Y61 Y62 Y63 Y64 Y65 Y66]

=
Il

[Y11l Y12;
Y21 Y22 1;

M = [Y33 Y34 Y35 Y36;
Y43 Y44 Y45 Y46;
Y53 Y54 Y55 Y56;
Y63 Y64 Y65 Y66];

L = [Y13 Y14 Y15 Y16;
Y23 Y24 Y25 Y26];

Yred = K - L*inv
magnitude_ Yred
sudut_Yred =

Y11= 1/(0.532231 + 0.18&¢ ;
Y12= 0;
Y13= -(1/(0.532231 + 0.13281

Y1l4= 0;
Y15= 0
Yle= 0
Y17= 0
Y21= 0
Y22= 1
Y23= 0;
Y24= 0;
0
0
0
1
0
0

~e o~

~

}(0.074i);

Y25=
Y26=
Y27=
Y31=
Y32=
Y33=
Y34=
Y35=
Y36=

(1/(0.0741));
1/(0.532231 + 0.13281));
(

0.532231 + 0.13281)+1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 0.1503-0.1131;

(
/
(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

’



Y37= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861i)+1/(0.25 + 0.6942i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.69421i)+ 1/(0.41551)+ 0.161-0.0998;

Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.0448i)+ 0.31881i/2+0.31881/2;

Y56= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));

Y57=0;

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481

Y66=1/(0.01342+0.04481
1/(0.0741i)+ 0.09

=

[ o

o
—
W' setel ngguan pada bus
A. Persamaan dﬂﬁllﬂﬁﬂﬁ

Pe1= |E1||E1]1Y12]c08(611 — 61 + 81)+ |E1||E2||Y12]cOS(612 — 61 + 83)

Perhltung

P,; =(1,179)(1,179)(0,8973) cos (-84,5569—5, + &,) + ( 1,179)(1)(0,0759) cos
(72,5632—8, + &,)

P,, = 0,2727 + 0,0895 cos (72,5632—5,)



B. Persamaan daya elektrik setelah gangguan

P,; =(1,179)(1,179)(0,8560) cos (-84,0993—5, + &,) + ( 1,179)(1)(0,7793) cos
(86,57688—5, + 8,)

P,, =0,1223 +0,91879 cos (86,57688—4,)

Perhitungan persamaan ayunan selama dan setelah gangguan pada bus 7

A. Persamaan ayunan se

2H; d?5;
wg dt?

- O
dt? ;
d2s, _a

dt2 0,26 |

B. Persa

d’s,
dt?

d?s,
dt?

~ 026

4 T w
Simulasi Kurva Ayunan dlS£Aﬁ&l bus 7

function xdot = persamaan differensialbus7(t,x)
global t pemutusan_gangguan

if t < t_pemutusan gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.30457 - 0.0895 *cos(72.5632/180*pi - x(1)))]

end
if t >= t pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.30057 - 0.91879 *cos(86.7688/180*pi - x(1)))]

end

close;clc;clear all



global t pemutusan_ gangguan

t_pemutusan gangguan = 0.12

nilai awal = [23.09/180*pi ; 0]

t = [0:0.25:15] ;

[t,delta dan omega] = oded5('persamaan differensialbus7', t,nilai awal);
subplot (2,1,1)

plot(t,(delta_dan_omega(:,l))*180/pi);legend 'Sudut Daya Gen. 1';grid on

2. Pada Saat Terjadi Gangguan Pada Salah Satu Saluran bus 6 Ke 7
Kondisi rangkaian admitansi selama gangguan pada salah satu saluran bus 6 ke

1 1

001342 + 0.0443 0.0044 + j0.0148

|

j0,53223 O, 0.0022+ j0.0074

0,50215

-j0,3012

#2000l +2200°0
T

j0,1054

§0,1054
2

Proses re S
Y1l= 1/( 2
Y12= 0;

Y13= - ( . 2

Y1l4= 0;
Y15=
Yl6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=
Y32=
Y33=
Y34=
Y35=
Y36=
Y37=
Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.69421i));

Y44= 1/(0.054140.06861)+1/(0.25 + 0.69421)+ 1/(0.41551)+ 0.161-0.0998;

Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.0448i)+ 0.3188i/2+0.31881/2;
Y56= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));

~

1/(0.074i)#
1/(0.532231 + 0. 81i) A ‘ E.
(0.0541%0.706

(0.532231 + 0.13281i)+1/ i)+1/(0.25 + 0.6942i)+ 0.1503-0.1131;
1/(0.0541+0.06861)+1/(0.25 + 0.69421));

OO0 I POl O] OO0OORFr OOOOo
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Y57=0;

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));

Y66=(1/(0.01342+0.04481)+1/(0.01342+0.04481))+(1/(0.00444+0.01481)+...
1/(0.00222+0.007441))+1/(0.0741)+ 0.0972-

0.06021+0.31881/2+0.31881/2+0.10541/2+0.10541/2;

Y67=-(1/(0.00444+0.01481)) ;

Y71=0;

Y72=0;

Y73=0;

Y74=0;

Y75=0;

Y76=-(1/(0.00444+0.01481));

Y77=1/(0.00444+0.01481)+1/(0.00222+0.00741)+0.4193-0.2581i+...
0.10541/2+0.1054i/2;

Matriks Selamagangguan67=
Y22 Y23 Y24

=
Il

Kondisi r an bus 67

7
1
0448 0.0044 + j0.0148
j0,3188 i 6
T2 0.0972 j0,074
j0,3188 _
10.32189:: -j0,0602 710'12054
2
j0,1054
pie ,

Proses reduksi matriks admitansi selama gangguan pada salah satu saluran bus 67

Y1l= 1/(0.532231 + 0.13281i);
Y12= 0;

Y13= -(1/(0.532231i + 0.13281i));
Y1l4= 0;



Y15=
Y1l6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27= 0;

Y31l= -(1/(0.532231i + 0.13281i));

Y32= 0;

Y33= 1/(0.532231 + 0.13281i)+(1/(0.0541+0.06861i)+1/(0.25 + 0.6942i))+ 0.1503-
0.1131;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

Y35= 0;

Y36= 0;

Y37= 0;

Y41=0;

Y42=0;
Y43=-(1/(0.0541+0.06864
Y44= (1/(0.0541+0.06
Y45= - (1/(0.41551
Y46=0;
Y47=0;
Y51=0;
Y52=0;
Y53=0;
Y54= - (1/(
Y55= 1/(0.
Y56= - (1
Y57=0;
Y61=0;
Y62=-(
Y63=0;
Y64=0;
Y65= -
Y66=(

~

© oSe oSe

(0.0741);

~.

~.

1/(0.0741));

| Ol OO0 O OOOOo
PR ~~

0.161-0.0998;

.3 L42+0.31881/2;

Y6T7=-(1
Y71=0;
Y72=0;
Y73=0;
Y74=0;

Y75=0;
Y76=-(1/ (0.0M
Y77=1/(0.00444+0 i

)
0.10541i/2;
Matriks Setelahgang n
Y21 Y22 Y23

Y31 Y32 Y33 Y34
Y41 Y42 Y43 Y44 Y45
Y51 Y52 Y53 Y54 Y55 Y56 Y57;
Y61l Y62 Y63 Y64 Y65 Y66 Y67;
Y71 Y72 Y73 Y74 Y75 Y76 Y77]
[Y11l Y12;
Y21 Y22 ];

=
I

M = [Y33 Y34 Y35 Y36 Y37;
Y43 Y44 Y45 Y46 Y57;
Y53 Y54 Y55 Y56 Y57;
Y63 Y64 Y65 Y66 Y67;
Y73 Y74 Y75 Y76 Y77];
L = [Y13 Y14 Y15 Y16 Y17;
Y23 Y24 Y25 Y26 Y27];

Yred = K - L*inv (M) *L."'
magnitude Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi



Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada
saluran 6 ke 7

A. Persamaan daya elektrik selama gangguan
Pe1= |E1||E{||Y12|c08(611 — 61 + 51!"‘ |E{||EZ|[Y12]cos(012 — &1 + 67)

—(1,179)(1,179)(0,8983) cos(-84,5839—8, + &,)+(L,179)(1)(0,0582)

h.
Perhitu l a dan setelah tﬂdasaluranG

ke 7

A. Persamdan

2H; d25; @
-5 BAN

d261 _ 50m

"0t = 297 (0,42287 — (0,1178 + 0,06862 c0s (72,2035-5,)))

481 _ 50T 30507 — 0,06862 cos (72,2035 — §

a ~ 026 O ’ cos (72, 1)

B. Persamaan ayunan setelah gangguan



d?6;, 50w
£ =227 (0,42287 — (0,1241 + 0,90394 cos (85,0650—6;)))

dt2 ~ 0,26
@8 _SOT 00877 — 0.90394 cos (85,0650 — &
az 026 ' cos (85, 1)

Simulasi Kurva Ayunan disaat terjadi gangguan di bus 7

function xdot = persamaan differensial67(t,x)
global t pemutusan_gangguan
if t < t pemutusan gangguan

xdot = [x(2) ; 50*pi/0.26 * 0.081 *cos(72.2035/180*pi - x(1)))] ;

end
if t >= t_pemutusa

xdot = [x(2) 50/180*pi - x(1)))1 ;
end

close;clc;

global t p usan_g
t_pemutus g ﬂ
nilai aw 3

(e} aan di )

t = [0:0.
[t,deltas
subplo 1
plot(t, (del H on

0.0044 + j0.0148

1
0,50215
6

1 j0,1054
o A 2 -l
0,074 03012
2

0,0972

j0,3188
2 ——

jo,3188
2

jo,1054
2

j0,1054 2
2

-j0,0602

0.00671 + j0.0224
0.00671 + j0.0224

Proses reduksi matriks admitansi selama gangguan pada salah satu saluran bus 56

Y11= 1/(0.532231 + 0.13281);

Y12= 0;

Y13= -(1/(0.532231i + 0.13281i));
Y1l4= 0;

Y15=

0;
Ylée= 0;
Y17= 0;



Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=
Y32=
Y33= 1/(0.532231 + 0.1328i)+(1/(0.0541+0.06861)+1/(0.25 + 0.6942i))+ 0.1503-
0.1131;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

Y35= 0;

Y36= 0;

Y37= 0;

Y41=0;

Y42=0;
Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.
Y44= 1/(0.0541+40.06861i)+1/(0.25 + O
Y45= -(1/(0.41551));
Y46=0;

(0.0741);

1/(0.0741));

I O 1 OO okr o
N Ne e N NS

1/(0.532231 + 0.13281));

o
~

1/(0.41551)+ 0.161-0.0998;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0

Y55= 1/(0. 0.31881/2;
Y56= -(1/(0.01342+0.0
Y57=0;

Y61=0;

Y62=-(1/ )
Y63=0;

Y64=0;

Voo, (ey
Y66=1/ (0.

1/
0.0602i+
Y67=-(
Y71=0;
Y72=0;
Y73=0;
Y74=0;

Y75=0;
Y76=-(1/(0
Y77=1/(0.0 + 1
0. 1054i/w *

Matriks_Selama# 6=

Y21 Y22 4 Y22y

Y31 Y32 Y33 4 Y36 Y37;

Y41 Y42 Y43 Y4 Y 7

Y51 Y52 Y53 Y54 5 5

Y61l Y62 Y63 Y64 Y65
Y71 Y72 Y73 Y74 Y75 Y76 YT77]

K = [Y11 Y12;
Y21 Y22 1;
M = [Y33 Y34 Y35 Y36 Y37;

Y43 Y44 Y45 Y46 Y57;
Y53 Y54 Y55 Y56 Y57;

Y63 Y64 Y65 Y66 Y67;

Y73 Y74 Y75 Y76 YT77];
L = [Y13 Y14 Y15 Yle6 Y17;

Y23 Y24 Y25 Y26 Y27];

Yred = K - L*inv (M) *L."
magnitude Yred = abs(Yred)
sudut Yred = angle(Yred)*180/pi



Kondisi rangkaian admitansi setelah gangguan pada salah satu saluran bus 5 ke 6

3 4 5 7

1 1 1
0,0541 + j0.0686 0.01342 + j0.0448 0.0044 + j0.0148

j0,53223  j0,1328

1

0.0044 + j0.0148

0,50215

1 6 j0,1054
j0,074 2:0,3012

10,105:
2

1/(0.#1))
(1/(0.532 ?ﬂl i)
/(0.532231 + +1 54d+0 @m0 686 1 / 0.6942i)+ 0.1503-0.1131i;
(1/(0.0541+0.068 1/ 6

Y42=0;

Y43=-(1/(0.0541+0.06861i)+1/(0.25 + 0.69421i));
Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.161-0.0998;
Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481i)+ 0.31881/2;
Y56= -(1/(0.01342+0.04481));

Y57=0;

Y61=0;

Y62=-(1/(0.0741));



Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481));

Y66=1/(0.01342+0.04481)+1/(0.00444+0.01481i)+...
1/(0.00444+0.01481)+1/(0.0741i)+ 0.0972-0.06021+0.31881/2+0.10541/2+0.10541/2;

Y67=-(1/(0.00444+0.01481)+1/(0.00444+0.01481));

Y71=0;

Y72=0;

Y73=0;

Y74=0;

Y75=0;

Y76=-(1/(0.00444+0.01481)+1/(0.00444+0.01481));

Y77=1/(0.00444+0.01481)+1/(0.00444+0.01481)+0.4193-0.2581i+...
0.10541/2+0.10541i/2;

Matriks_ Setelahgangguan56= [Y11l Y12 Y Y14 Y15 Y16 Y17;
Y21 Y22 Y23 Y24 Y25 Y26 Y27;
Y31 Y32 Y33 Y34 Y35 Y36 Y37;

Y41 Y42 Y43 Y44 Y45 Y46 .

Y51 Y52 Y53

Y61l Y62

Y71 Y72

K = [Y1l Y12;

Y21 Y22 ];

Y63 Y
Y73 Y
L = [Y13
Y23 Y

Yred =
magnitu

Pey= IE1II 1 Y
Py =(1, 179)(

ﬁ

P,, = 0,1141 + 0,06095 cos (73,7959—8,)

cos (73,7959—6; + 6,

B. Persamaan daya elektrik setelah gangguan
P,; =(1,179)(1,179)(0,8465) cos(-83,6377—6; + &,)+(1,179)(1)(0,7398)

cos (85,2738—5; + 6,)



P,, = 0,1304 + 0,8722 cos (85,2738—5,)

Perhitungan persamaan ayunan selama dan setelah gangguan pada saluran
bus 5 ke 6

A. Persamaan ayunan selama gangguan

Simulasi Kurva #iyaat an diSal us 56
function xdot = persama _dian b G
global t pemutusan gangguan

if t < t pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.30877 - 0.07186 *cos(73.7959/180*pi - x(1)))]

’

end
if t >= t pemutusan gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.29247 - 1.02835 *cos(85.2738/180*pi - x(1)))]

H
end

close;clc;clear all

global t_pemutusan_gangguan
t_pemutusan_gangguan = 0

nilai awal = [23.09/180*pi ; 0]
t = [0:0.3:15] ;



[t,delta dan omega] = oded45('persamaan differensialbus56', t,nilai awal);
subplot (2,1,1)
plot(t,(delta_dan_omega(:,l))*180/pi);legend 'Sudut Daya Gen. 1';grid on

4. Pada Saat Terjadi Gangguan Pada Saluran di Titik D
Kondisi rangkaian admitansi selama gangguan pada saluran di titik D

1

0.01342 + j0.0448 0.0044 + j0.0148

1

A~
1
01342 + 0.0448 0.0044 + j0.0148

Proses

Yll=

Y12=

Y13=

Y1l4=

Y15=

Y1l6=

Y21=

Y22=

Y23=

Y24=

Y25=

Y26=

Y31=

Y32= 0;

Y33= 1/(0.532231 + 0.13281i)+ 0 0 1 .25 + 0.6942i)+ 0.1432-

0.107381;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

Y35= 0;

Y36= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.6942i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.1829-0.13721i;

Y45=0;

Y46=0;

Y51=0;

Y52=-(1/(0.0741));

Y53=0;

Y54=0;

Y55=1/(0.01342+0.04481)+1/(0.01342+0.04481i)+1/(0.00444+0.01481i)+...
1/(0.00444+0.01481i)+1/(0.074i)+ 0.0994-

0.06161+0.31881/2+0.31881/2+0.10541/2+0.10541/2;

Y56=-(1/(0.00444+0.01481)+1/(0.00444+0.01481));




Y61=0;

Y62=0;

Y63=0;

Y64=0;

Y65=-(1/(0.00444+0.01481)+1/(0.00444+0.01481));

Y66=1/(0.00444+0.01481)+1/(0.00444+0.01481)+0.4277-0.32081i+...
0.10541/240.10541i/2;

Matriks Selamagangguansalbus5= [Y11l Y12 Y13 Y14 Y15 Y16;
Y21 Y22 Y23 Y24 Y25 Y26;
Y31 Y32 Y33 Y34 Y35 Y36;
Y41 Y42 Y43 Y44 Y45 Yde6;
Y51 Y52 Y53 Y54 Y55 Y56;
Y61 Y62 Y63 Y64 Y65 Y66]

=
I

(Y1l Y12;
Y21 Y22 1;

M = [Y33 Y34 Y35 Y36;
Y43 Y44 Y45 Y46;
Y53 Y54 Y55 Y56;
Y63 Y64 Y65 Y66

L = [Y13 Y14 Y
Y23 Y24

Yred = K -
magnitude Yred = abs
sudut_Yre le(

Kondisa

7
1
0.0044 + j0.0148

1
0.0044 + j0.0148

0,50215

j0,1054

20,3012
j0,105:

2

Proses reduksi matriks admitansi setelah gangguan pada saluran di titik D

Y11= 1/(0.532231 + 0.13281i);
Y12= 0;

Y13= -(1/(0.532231i + 0.13281));
Y1l4=
Y15=
Yl6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=

~e .

~

~_ e ~e

(0.0741);

~

~
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—_ e

1/(0.0741));



Y27= 0;

Y31= -(1/(0.532231 + 0.13281i));

Y32= 0;

Y33= 1/(0.532231 + 0.1328i)+1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 0.1432-
0.107381;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

Y35= 0;

Y36= 0;

Y37= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861i)+1/(0.25 + 0.69421i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.69421i)+ 1/(0.41551)+ 0.1829-0.1372i;
Y45= -(1/(0.41551));
Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));
Y55= 1/(0.41551)+1/(0.
Y56= -(1/(0.01342+0
Y57=0;
Y61=0;
Y62=-(1/(0.0
Y63=0;
Y64=0;

Y76=-(1
Y77=1/ (0
+

0.
Matriks

=
I

74
[Y11l Y12;
w2122 ) —————
M = [Y33 Y34 Y35 Y3

Y43 Y44 Y45 Y46 Y577

Y53 Y54 Y55 Y56 Y57;

Y63 Y64 Y65 Y66 Y67;
Y73 Y74 Y75 Y76 Y77];
L = [Y13 Y14 Y15 Y16 Y17;
Y23 Y24 Y25 Y26 Y27];

Yred = K - L*inv (M) *L."'

magnitude_ Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi

Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada
saluran di titik D

A. Persamaan daya elektrik selama gangguan



Ppy= |E{||E1[|Y12]cos(011 — 61 + 81)+ |E1||E2|1Y12]C08(612 — 61 + 65)
P, =(1,179)(1,179)(0,9151) cos(-85,1049 - &, + &,)+(1,179)(1)(0)

cos (0—6; + 43)
P,; =0,1085 + 0 cos (0—46;)

|

B. Persamaan daya elektrik setelah gangguan

P,; =(1,179)(1,179)( 179)(1)(0,7398)

P31=0,

Perhitu : - 0 %da saluran
di titi

D. Persamaan ayunan setelah

d?s, 50w .3 .
dt2_0,26(’ 4&1 G
gang

d261 501
L1 = 0% (0,42287 — (0,1304 + 0,872 cos (85,2738—4,)))

4°8, _ 20 0,29247 — 0,8722 85,2738 — &

Simulasi Kurva Ayunan disaat terjadi gangguan di titik D

function xdot = persamaan differensialsalbus5 (t,x)
global t_pemutusan_gangguan

if t < t pemutusan_gangguan



xdot = [x(2) ; 50*pi/0.26 * (0.31437 - 0 *cos(0/180*pi - x(1)))] ;

end
if t >= t_pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.2927 - 0.8722 *cos(86.7688/180*pi - x(1)))] ;

end

close;clcjclear all

global t pemutusan_ gangguan

t_pemutusan_gangguan = 0.14

nilai awal = [19.8/180*pi ; 0]

t = [0:0.3:15] ;

[t,delta _dan_omega] = oded5('persamaan _differensialsalbus5', t,nilai_awal);

5. Pada Saat Terjadi Gangguan Pada Saluran di Titik E

subplot (2,1,1)
plot (t, (delta dan omega(:,1))*180/pi);legend 'Sudut Daya Gen. 1';grid on
) ada saluran di titik E

Kondisi rangkaian admitan

1
0.0044 + j0.0148

j0.1054
2
jo10s4 L

Yll=
Y12= 0;
Y13= - (1
Y14=
Y15=
Y1l6=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y31=
Y32=
Y33= 1/(0.532231 + 0.13281i)+1/(0.0541+0.06861i)+1/(0.25 + 0.6942i)+ 0.1432-
0.107381;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

Y35= 0;

Y36= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861i)+1/(0.25 + 0.69421i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.1829-0.1372i;

Y45= -(1/(0.41551));

Y46=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.04481i)+ 0.31881/2+0.31881/2;

I O OO OOOOo
PR ~e ~.

[EyEn

/(0.0741)) ;
/(0.532231 + 0.13281

< <~
o
o
~J
[1s
=

—~— e

o |
~



Y56=0;
Y61=0;
Y62=0;
Y63=0;
Y64=0;
Y65=0;

Y66=1/(0.00444+0.01481)+1/(0.00444+0.01481)+0.4277-0.32081i+...
0.10541/2+0.10541/2;

Matriks Selamagangguansallbusé= [Y11l Y12 Y13 Y14 Y15 Y16;

Y21
Y31
Y41
Y51
Y61

Y22
Y32
Y42
Y52
Y62

Y23
Y33
Y43
Y53
Y63

Y24
Y34
Y44
Y54
Y64

Y25
Y35
Y45
Y55
Y65

Y26;
Y36;
Y46;
Y56;
Y66]

=
I

(Y1l Y12;
Y21 Y22 1;

[Y33 Y34 Y35 Y36;
Y43 Y44 Y45 Y46;
Y53 Y54 Y55 Y56;
Y63 Y64 Y65

(Y13 Y14
Y23 Y24

Yred = K -

magnitude
sudut_Yre

ey
l- i
0.0044 + j0.0148

0.0044 + j0.0148

1 6
0,074 24

Proses reduksi matriks admitansi setelah gangguan pada saluran di titik E

Y1l= 1/(0.532231 + 0.13281i);
Y12= 0;

Y13= -(1/(0.532231i + 0.13281i));
Y1l4= 0;

Y15= 0;

Y1l6= 0;

Y17= 0;

Y21= 0;

Y22= 1/(0.0741);

Y23= 0;

Y24= 0;



Y25= 0;
Y26= -(1/(0.0741));

Y27= 0;
Y31= -(1/(0.532231i + 0.13281));
Y32= 0;

Y33= 1/(0.532231 + 0.13281i)+1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 0.1432-
0.107381;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

Y35= 0;

Y36= 0;

Y37= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.69421i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.1829-0.1372i;
Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));
Y55= 1/(0.41551) +
Y56= -(1/(0.01
Y57=0;
Y61=0;
Y62=-(1/(0
Y63=0;
Y64=0;
Y65= -

O

0 /2+0.10541/2;

Y74=0

‘ o
Y77=1/](M'4 } : e

Y75=0;
Y76=-(

0.10

Matriks

=
Il

[Y11l Y12;
Y21 Y22 1;

M = [Y33 Y34 Y35 Y36 Y37;
Y43 Y44 Y45 Y46 Y57;
Y53 Y54 Y55 Y56 Y57;
Y63 Y64 Y65 Y66 Y67;
Y73 Y74 Y75 Y76 Y77];
L = [Y13 Y14 Y15 Y16 Y17;
Y23 Y24 Y25 Y26 Y27];

Yred = K - L*inv (M) *L."

magnitude Yred = abs (Yred)
sudut _Yred = angle(Yred)*180/pi

Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada
saluran di titik E



A. Persamaan daya elektrik selama gangguan
Poy= |E{||E1|[Y12|cos(811 — 81 + 61)+ |E1||E3|Y12|cos(81, — 671 + 62)
P,; =(1,179)(1,179)(0,9014) cos(-84,6703 - &; + &;)+(1,179)(1)(0)
cos (0—6; + 43)

P,; = 0,1164 + 0 cos (0—6;) !

a saluran

d?s, 50w E G
=——(0,30647 — 0co 1

dt?2 ~ 0,26

B. Persamaan ayunan setelah gangguan

d?8; _ 50w

0 = o5¢ (042287 — (0,1304 + 0,8722 cos (85,2738-4))))
4*4, = >0m 0,29247 — 0,8722 85,2738 — §
dtz - 0,26 ( ) ) cos ( ) 1)))

Simulasi Kurva Ayunan disaat terjadi gangguan di titik E



function xdot = persamaan differensialsallbusé6 (t,x)
global t pemutusan_ gangguan

if t < t pemutusan gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.30647 - 0 *cos(0/180*pi - x(1)))] ;

end
if t >= t_pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.2927 - 0.8722 *cos(86.7688/180*pi - x(1)))] ;

end

close;clc;clear all
global t pemutusan_gangguan

t pemutusan gangguan = 0.14

nilai awal = [19.8/180*pi ; 0]

t = [0:0.3:15] ;

[t,delta dan_omega] = oded5('persamaan differensialsallbus6', t,nilai awal);
subplot (2,1,1)

plot(t, (delta_dan_omega (:

6. Pada Saat Terjé
Kondisi rangkai

Daya Gen. 1';grid on
itik F
di titik F

1
0.0044 + j0.0148

> u
s

+j0.0148

j0.1054
2

jo0s4 —L

2

10,074

g/
2
.I...'
tik F

Proses re

Y11= 1/(0.5

Y12= 0;

Y13= -(1/(0. . _
Y1l4= 0;

Y15= 0; T
Y16= 0;

Y21= 0;

Y22= 1/(0.0741);

Y23= 0;

Y24= 0;

Y25= 0;

Y26= -(1/(0.0741));

Y31= -(1/(0.532231 + 0.13281i));

Y32= 0;

Y33= 1/(0.532231 + 0.1328i)+1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 0.1432-
0.107381;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

Y35= 0;

Y36= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.69421i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.1829-0.13721i;
Y45= -(1/(0.41551));

Y46=0;

Y51=0;



Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.0448i)+ 0.3188i/2+0.31881/2;

Y56=0;

Y61=0;

Y62=0;

Y63=0;

Y64=0;

Y65=0;

Y66=1/(0.00444+0.01481)+1/(0.00444+0.01481)+0.4277-0.3208i+...
0.10541/2+0.1054i/2;

Matriks Selamagangguansallbusé= [Y11l Y12 Y13 Y14 Y15 Y16;
Y21 Y22 Y23 Y24 Y25 Y26;
Y31 Y32 Y33 Y34 Y35 Y36;
Y41 Y42 Y43 Y44 Y45 Y46;
Y51 Y52 Y53 Y54 Y55 Y56;
Y61 Y62 Y63 Y64 Y65 Y66

=
I

[Y11l Y12;
Y21 Y22 1;

M = [Y33 Y34 Y
Y43 Y44
Y53 Y54
Y63 Y6

Proses reduksi matriks admitansi setelah gangguan pada saluran di titik F

Y1ll=
Yl2=
Y13=
Y14=

1/(0.532231 + 0.13281);
0
0
Y15= 0
0
0
0

(1/(0.532231 + 0.13281));

’

~ ~

Yl6=
Y17=
Y21=

’

’



Y22= 1/(0.0741);

Y23= 0;

Y24= 0;

Y25= 0;

Y26= -(1/(0.0741));

Y27= 0;

Y31= -(1/(0.532231i + 0.13281));

Y32= 0;

Y33= 1/(0.532231 + 0.1328i)+1/(0.0541+0.06861i)+1/(0.25 + 0.6942i)+ 0.1432-
0.107381;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));
Y35= 0;

Y36= 0;

Y37= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.6942i));
Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.1829-0.13721i;
Y45= -(1/(0.41551));
Y46=0;
Y47=0;
Y51=0;
Y52=0;
Y53=0;
Y54= -(1/(0.
Y55= 1/(0.4
Y56= - (1/ (0
Y57=0;
Y61=0;
Y62=-(
Y63=0;
Y64=0;
Y65= -
Y66=1/
1/

2+0.31881/2;

Y41 Y42
Y51 Y52

Y57;

Y61 Y62 Y63 7
Y71 Y72 Y73 Y74 5 7
[Y11l Y12;

Y21 Y22 ];

Matriks_Seteﬁ
Y21 2 24
Y31 Y3 3 Y
4
Y53 4
0

=~
Il

M = [Y33 Y34 Y35 Y36 Y37;
Y43 Y44 Y45 Y46 Y57;
Y53 Y54 Y55 Y56 Y57;
Y63 Y64 Y65 Y66 Y67;
Y73 Y74 Y75 Y76 YT7];
L = [Y13 Y14 Y15 Y16 Y17;
Y23 Y24 Y25 Y26 Y27];

Yred = K - L*inv (M) *L."
magnitude Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi



Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada
saluran di titik F

A. Persamaan daya elektrik selama gangguan
Pey= |Eq||E{[[Y12|cOs(811 — 81 + 61)+ |E{||E;[[Y12]c08(012 — &1 + 67)

P,; =(1,179)(1,179)(0,9014) cos(-84,6703 - &; + &,)+(1,179)(1)(0)

cos (0—36; + 43) I!
I

P,, = 0,1164 + 0 cos (0—5

ws dtz }

oz 0] i

dtz 026 04 @’ﬁ-‘- cos (0ady)
4?5, 507

e = m (0,30647 — 0cos (0—61))

D. Persamaan ayunan setelah gangguan

d?8§, 50w
—5 = o (0,42287 — (0,1241 + 0,90394 cos (85,0650—,)))

4°8, _ 20 0,29877 — 0,90394 85,0650 — &

Simulasi Kurva Ayunan disaat terjadi gangguan di titik F



function xdot = persamaan differensialsallbusé6 (t,x)
function xdot = persamaan differensialsal2busé6 (t,x)
global t_ pemutusan_gangguan

if t < t_pemutusan gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.30647 - 0 *cos(0/180*pi - x(1)))]1 :

end
if t >= t pemutusan gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.29877 - 0.9039 *cos(85.0650/180*pi - x(1)))] ;

end
close;clc;clear all

global t pemutusan_gangguan
t_pemutusan gangguan = 0.14
nilai awal = [19.8/180*pi ; 0]
t = [0:0.3:15] ;
[t,delta dan _omega] = oded5('persamaan differensialsal2bus6', t,nilai _awal);
subplot (2,1,1)

plot (t, (delta dan omega

a Gen. 1';grid on

7. Pada S;

Kondisi rangkaian adi v G

1
+ j0.0148

—\A
1

| 0.0044] + j0.0148

y —

Proses reduksi m# itan u al ran di titik G
Y11= 1/(0.532231i + 0.1 1);
Y12= 0;

))

Y13= -(1/(0.532231 + 0.13281
Y1l4= 0;

Y15=
Y1l6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=
Y32= 0;

Y33= 1/(0.532231 + 0.1328i)+1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 0.1432-
0.107381;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

’

~

« SeoSe

(0.0741);

© oSe S

1/(0.0741));

I Ol OO ORFr OOOoOOo
~ ~

_~ o~

1/(0.532231 + 0.13281));



Y35= 0;
Y36= 0;
Y37= 0;
Y41=0;
Y42=0;

Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.69421));
Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.4155i)+ 0.1829-0.13721;

Y45= -(1/(0.41551));
Y46=0;

Y51=0;
Y52=0;
Y53=0;
Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481i)+1

Y56= -(1/(0.01342+0.04481)+1/(0.01342

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.0448

Y66=1/(0.01342+0.044
1/(0.00444+0

0.0616i+0.31884

Matriks_ Selg

K =

M =

L =

Yred = K

magnitude_
sudut_Yred =

j0,53223 j0,1328

0.1503

-j0,113

0.25- j0.6942

0,161

-0,0998

(0.01342+0.04481i)+ 0.31881/2+0.31881/2;
.04481));

0148i)+...

1
0.0044 + j0.0148

2 + 0.0448

0.01342 + j0.0448

j0:3188

F:” -

2
j0,3188

2
= jo3188
2 ——

j0,3188
2

01054
2

0,0972

_r
10,074

-j0,0602 01054
2
2




Proses reduksi matriks admitansi setelah gangguan pada saluran di titik F

Y11= 1/(0.532231 + 0.13281i);
Y12= 0;

Y13= -(1/(0.532231i + 0.13281));
Y1l4= 0;

Y15=
Y1l6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=
Y32= 0;

Y33= 1/(0.532231 + 0.13281
0.107381;

Y34= -(1/(0.0541+0.06
Y35= 0;
Y36= 0;
Y37= 0;
Y41=0;
Y42=0;
Y43=-(1/(0.0541+0.06 J
Y44= 1/(0. . i 0.1829 3721i;

Y45= - (1/

’

~e .

.« o~

(0.0741);

~

~

1/(0.0741));

I Ol OO0OOFr OO0OOOoOOo
~~

P

1/(0.532231 + 0.13281));

0.25 + 0.69421i)+ 0.1432-

Y46=0;
Y47=0;
Y51=0;
Y52=0;
Y53=0;
Y54= -
Y55= 1
Y56= -
Y57=0;
Y61=0;
Y62=-(
Y63=0;

Y76=-(1/(0.00444+0.01481));
Y77=1/(0.00444+0.01481)+0.4277-0.320
0.1054i/2;

Matriks Setelahgangguansal2busé6= [Y11l Y12 Y13 Y14 Y15 Y16 Y17;
Y21 Y22 Y23 Y24 Y25 Y26 Y27;
Y31 Y32 Y33 Y34 Y35 Y36 Y37;
Y41 Y42 Y43 Y44 Y45 Y46 Y4T;
Y51 Y52 Y53 Y54 Y55 Y56 Y57;
Y61l Y62 Y63 Y64 Y65 Y66 Y67;
Y71 Y72 Y73 Y74 Y75 Y76 Y77]
[Y11l Y12;
Y21 Y22 ];

=
Il

M = [Y33 Y34 Y35 Y36 Y37;
Y43 Y44 Y45 Y46 Y57;
Y53 Y54 Y55 Y56 Y57;
Y63 Y64 Y65 Y66 Y67;
Y73 Y74 Y75 Y76 YT7];



L = [Y13 Y14 Y15 Y16 Y17;
Y23 Y24 Y25 Y26 Y27];

Yred = K - L*inv (M) *L."'
magnitude Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi

Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada
saluran di titik F
A. Persamaan daya elektrik selama gangguan
Poy= |Eq||E{[[Y12|cos(011 — 81 + 1)+ |E{||E5[[Y12]c08(012 — &1 + 67)
P,, =(1,179)(1,179)(0,8973 5, + &;) + ( 1,179)(1)(0,0759) cos

wS

d261 501

1 = 2% (0,42287 — (0,2727 + 0,0895 cos (72,5632—5)))
—d261 _ 20 0,30457 — 0,0895 72,5632 — 6

dtz - 0,26 ( 4 ) Cos ( ’ 1))

B. Persamaan ayunan setelah gangguan

d?6, 50w
—5 = o (0,42287 — (0,1241 + 0,90394 cos (85,0650—5,)))




4°8, _ 20 0,29877 — 0,90394 85,0650 — &
dtz - 0,26 ( ) ’ COS( ) 1)))

Simulasi Kurva Ayunan disaat terjadi gangguan di titik F

function xdot = persamaan_differensialsalbus7(t, x)
global t pemutusan gangguan

if t < t_pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.30457 - 0.0895 *cos(72.5632/180*pi - x(1)))]

7
end

if t >= t_pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.26 * (0.29877 - 0.9039 *cos(85.0650/180*pi - x(1)))] ;

end
close;clc;clear all
global t pemutusan gz
t_pemutusan_gangg
nilai awal =
t = [0:

subplot 72
plot (t, (de

™ -j0,0602

Proses Reduksi Matriks selama Gangguan pada Bus 7

Y11= 1/(0.6942i + 0.171331);
Y12= 0;

Y13= -(1/(0.69421i + 0.171331));
Y1l4= 0;
Y15= 0;
Yle= 0;
Y17= 0;
Y21= 0;



Y22= 1/(0.0741);

Y23= 0;

Y24= 0;

Y25= 0;

Y26= -(1/(0.0741));

Y27= 0;

Y31= -(1/(0.6942i + 0.171331));

Y32= 0;

Y33= 1/(0.69421i + 0.171331)+1/(0.0541+0.06861i)+1/(0.25 + 0.6942i)+ 0.14505-
0.108791;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));
Y35= 0;

Y36= 0;

Y37= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.6942i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.1786-0.13381i;
Y45= -(1/(0.41551));
Y46=0;
Y47=0;
Y51=0;
Y52=0;
Y53=0;

Y54= -(1/(0.
Y55= 1/(0.4
Y56= - (1/ (0
Y57=0;

Y61=0;
Y62=-(1/( JAT)) ;
Y63=0;
Y64=0;
Y65= —( 13
Y66=1/

(0. 4

1/
0.0616 8

2+0.31881/2;

Matriks

Y21 Y22 f

M = [Y33 Y34 Y 3

Y43 Y44 Y45

Y53 Y54 Y55 Y56;
Y63 Y64 Y65 Y66]

L = [Y13 Y14 Y15 Y16;
Y23 Y24 Y25 Y26];

Yred = K - L*inv (M) *L."

magnitude Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi

Kondisi rangkaian reaktansi setelah gangguan pada bus 7



0,0541 + j0.0686

1

0.01342 + j0.0448
— AN

1 1
j0,53223 j0,1328 1
0.25- j0.6942 0.01342 + j0.0448
0.1503 0,3188
2 1 6
-j0,113 0,161 % 0,0072 10,074
—  jo3188 !
-j0,0998 j0,3z13377 -j0,0602
2
2

Proses Reduksi matriks admitansi setelah gangguan pada bus 7

Yll=
Yl2=
Y13=
Y1l4=
Y15=
Yl6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=
Y32=
Y33=

21 0.14505-
Y34=
Y35= 0;
Y36= 0;
Y37= 0;
Y41=0;
Y42=0;
Y43=-(1/ (0" 1 4208
Y44= 1/(0.05ﬁ .13381;
Y45= - (1/(0.41553
Y46=0;
Y47=0;
Y51=0;
Y52=0;
Y53=0;
Y54= -(1/(0.41551));
Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.04481i)+ 0.31881/2+0.31881/2;
Y56= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));
Y57=0;
Y61=0;
Y62=-(1/(0.0741));
Y63=0;
Y64=0;
Y65= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));
Y66=1/(0.01342+0.04481)+1/(0.01342+0.04481)+...

1/(0.0741i)+ 0.0994-0.06161+0.31881/2+0.31881/2;

Matriks_ setelahgangguanbus7= [Y11l Y12 Y13 Y14 Y15 Y16;

Y21
Y31
Y41
Y51
Yol

Y22
Y32
Y42
Y52
Y62

Y23
Y33
Y43
Y53
Y63

Y24
Y34
Y44
Y54
Y64

Y25
Y35
Y45
Y55
Y65

Y26;
Y36;
Y46;
Y56;
Y66]



K = [Y11l Y12;
Y21 Y22 ];

M = [Y33 Y34 Y35 Y36;
Y43 Y44 Y45 Y46;
Y53 Y54 Y55 Y56;
Y63 Y64 Y65 Y66];

L = [Y13 Y14 Y15 Y16;
Y23 Y24 Y25 Y26];

Yred = K - L*inv (M) *L."

magnitude Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi

Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada bus
7

A. Persamaan da

Pey= |E{l|E +6,)

N
@19)(1)(0,0644)
A

+ (1,1619)(1)(0,7793)

P,, =(1,1619) #‘w’
cos (85,9432 G&ZI)E A NG
1)

P,, = 0,0863 + 0,7738 cos (85,9432—

Perhitungan persamaan ayunan selama dan setelah gangguan pada bus 7

A. Persamaan ayunan selama gangguan

2H; d?§;
w dt?

= (Ppni — Pei)

d2s; 50w
L =207 (0,3227 — (0,0824 + 0,0748 cos (71,7686—0,)))




d?s, 50w

Tz 020 (0,2403 — 0,0748 cos (71,7686 — 4;))

B. Persamaan ayunan setelah gangguan

d?6, 50w
7 020 (0,3227 — 0,0863 + 0,7738 cos (85,9432—6,)))

d?s, 50w
= (0,2364 — 0,7738 cos !85,9432 - 68))

dt2 0,20

Simulasi Kurva Ayunan disaat terjadi gangguan di bus 7

function xdot = persamaan
global t_pemutusan_ga

if t < t_pemutus

xdot = [x 180*pi - x(1)))]

global
t_pemutﬁa
nilai_,

t = [0:07 ——
[t,delta o je I 1 )
subplot@

plot (t, ta deieomega: i) * 18 g h i

2.

0,50215

j0;3188

2
Lo 0,072 007
j0,3188 ’
josies | 10,0602
2
j0,1054 ‘

-j0,3012

700°0f +2200°0

-j0,0998

2
10,1054
2

Proses reduksi matriks admitansi selama gangguan pada salah satu saluran bus 67

Y11= 1/(0.69421i + 0.171331);
Y12= 0;
Y13= -(1/(0.6942i + 0.171331));



Y1l4=
Y15=
Y1l6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=
Y32= 0;

Y33= 1/(0.69421 + 0.171331)+1/(0.054140.06861)+1/(0.25 + 0.6942i)+ 0.14505-
0.108791;

Y34= -(1/(0.0541+0.06861i)+1/(0.25 + 0.69421));

Y35= 0;
Y36= 0;
Y37= 0;
Y41=0;
Y42=0;
Y43=-(1/(0.0541+0.06
Y44= 1/(0.0541+0
Y45= -(1/(0.41
Y46=0;
Y47=0;
Y51=0;
Y52=0;
Y53=0;
Y54= -(1/
Y55= 1/(
Y56= - (1/
Y57=0;
Y61=0;
Y62=-(1 .074
Y63=0;
Y64=0;
Y65= - (1

~e N oS

. o~

(0.0741);

~.

~

1/(0.0741));

I O 1 OO0OOFr OO OOOo
~ ~

. Se o Ne

1/(0.69421 + 0.171331));

.31881i/2;

Y6T7=-(
Y71=0;
Y72=0;
Y73=0;
Y74=0;
Y75=0;
Y76=-(1/(0.004 . i
Y77=1/(0.00444+0
0.10541/2+0.105 2

Matriks Selamagangguan6/’= [Y 2 17;
Y21 Y22 Y23 Y24 Y25
Y31 Y32 Y33 Y34 Y35 Y36 Y37;
Y41 Y42 Y43 Y44 Y45 Y46 Y4T;
Y51 Y52 Y53 Y54 Y55 Y56 Y57;
Y61l Y62 Y63 Y64 Y65 Y66 Y67;
Y71 Y72 Y73 Y74 Y75 Y76 Y77]

K = [Y1l Y12;

Y21 Y22 1;

M = [Y33 Y34 Y35 Y36 Y37;
Y43 Y44 Y45 Y46 Y57;
Y53 Y54 Y55 Y56 Y57;
Y63 Y64 Y65 Y66 Y67;
Y73 Y74 Y75 Y76 Y77];
L = [Y13 Y14 Y15 Y16 Y17;
Y23 Y24 Y25 Y26 Y27];

Yred = K - L*inv (M) *L."
magnitude Yred = abs (Yred)



sudut_Yred = angle(Yred)*180/pi

Kondisi rangkaian admitansi setelah gangguan pada salah satu saluran bus 67

3 4 5 7
1 1 1
0,0541 + j0.0686 0.01342 + j0.0448 0.0044 + j0.0148
— AT
j0,53223 j0,1328 7
0.25- j0.6942 0.01342 + j0.0448
0.1503 j0.3188
2 1 6
40,113 0.161 D368 0,072 0,074
j0,3188 : —
-j0,0998 2 = )
! joaus | 100802 iososs

Yll=

Y12=

Y13=

Y1l4=

Y15=

Yl6=

Y17=

Y21=

Y22=

Y23=

Y24=

Y25=

Y26=

Y27=

Y31=

Y32=

Y33=

0.108791;

Y34= -(1/(0.

Y35= 0;

Y36= 0;

¥37- 0; —

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861)+1/ ( + 9 ]

Y44= 1/(0.0541+0.06861i)+1/ (0% : i) S 1 .41551)+ 0.1786-0.13381i;

Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.0448i)+ 0.3188i/2+0.31881/2;

Y56= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));

Y57=0;

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));

Y66=(1/(0.01342+0.04481)+1/(0.01342+0.04481))+1/(0.00444+0.01481i)+...
+1/(0.0741i)+ 0.0994-0.06161+0.31881/2+0.31881/2+0.10541/2;




Y67=-(1/(0.00444+0.01481)) ;
Y71=0;
Y72=0;
Y73=0;
Y74=0;
Y75=0;
Y76=-(1/(0.00444+0.01481));

Y77=1/(0.00444+0.01481)+0.4282-0.32111+...

0.10541i/2;

Matriks Setelahgangguané7= [Y11
Y21 Y22 Y23 Y24 Y25 Y26

Y31 Y32 Y33 Y34 Y35 Y36

Y41 Y42 Y43 Y44 Y45 Y46

Y51 Y52 Y53 Y54 Y55 Y56

Y61l Y62 Y63 Y64 Y65 Y66

Y71 Y72 Y73 Y74 Y75 Y76

K = [Y11l Y12;
Y21 Y22 ];

M = [Y33 Y34 Y35 Y36 Y37
Y43 Y44 Y45 Y46
Y53 Y54 Y55 Y5
Y63 Y64 Y6
Y73 Y74

Yred = K
magnitude
sudut_Yr

%

Perhitunga

}ma
saluran 6 ke q
ay

A. Persamaand

Y12 Y13 Y14 Y15 Y16 Y17;
Y27;
Y37;
Y47;
Y57;
Y67;
Y771

Z
>
~
g

gguan pada

A\

Pe1= |E1||E1]1Y12]c08(611 — 61 + 81)+ |E1||E||Y12]c0S(612 — 61 + 87)

P,, =(1,1619)( 1,1619)(0,7615) cos(-85,4222—5, + &,)+(1,1619)(1)(0,0494)

cos (71,4122—6, + 6,)

P,, = 0,08205+ 0,05739 cos (71,4122—5,)

B. Persamaan daya elektrik setelah gangguan



P,; =(1,1619)( 1,1619)(0,7317) cos(-84,9116—6; + &;)+(1,1619)(1)(0,6551)
cos (84,2249—-45, + 6,)
P,, = 0,0876 + 0,7612 cos (84,2249—6,)

Perhitungan persamaan ayunan selama dan setelah gangguan pada saluran 6
ke 7

A. Persamaan ayunan selama gangguan

2H; d?5;

ws dtz ™

d281 _ 50T
dt? 0,20

if t < t_pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.20 * (0.24065 - 0.0539 *cos(72.2035/180*pi - x(1)))]

’

end
if t >= t_pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.20 * (0.2351 - 0.7612 *cos(85.0650/180*pi - x(1)))] ;

end

close;clc;clear all

global t pemutusan_ gangguan
t pemutusan gangguan = 0.12

nilai awal = [15,04/180*pi ; 0]
t = [0:0.3:15] ;
[t,delta dan omega] = oded5('persamaan differensial67', t,nilai awal);

subplot (2,1,1)
plot(t,(delta_dan_omega(:,l))*180/pi);legend 'Sudut Daya Gen. 1';grid on



3. Pada Saat Terjadi Gangguan Pada salah satu Saluran Bus 5 ke 6
Kondisi rangkaian admitansi selama gangguan pada salah satu saluran bus 5 ke 6

3 4 5 7
1 1 1

0,0541 + j0.0686 0.01342 + j0.0448 0.0044 + j0.0148

1
0,50215
6

1 j0,1054
0,0972 P 2.
j0,3188 jo,074 L‘BP 012
——= 2
2

T -j0,0602

2

Proses red saluran bus 56

Yll=
Y12=
Y13=
Y1l4=
Y15=
Yl6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=

Y32= 0; _
20 e o T ALY o5

Z
_—
=
e |

Ol Ol OO OrHr OO OoOOo

0.108791;

Yoim (1) (0. 05 g S
Y35= 0;

v36= 0; T

Y37= 0;

Y41=0;

ANGC
Y43=-(1/(0.0541+0.06861)+1/ (0. . i)

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.69421i)+ 1/(0.41551i)+ 0.1786-0.13381i;
Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.00671+0.02241)+0.31881/2+0.31881/2;
Y56= -(1/(0.01342+0.04481));

Y57=0;

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481));
Y66=1/(0.01342+0.04481)+1/(0.00671+0.02241)+1/(0.00444+0.01481)+...



1/(0.00444+0.01481i)+1/(0.074i)+ 0.0994-
0.0616i+0.31881/2+0.31881/2+0.10541/2+0.10541/2;
Y67=-(1/(0.00444+0.01481)+1/(0.00444+0.01481));
Y71=0;

Y72=0;

Y73=0;

Y74=0;

Y75=0;

Y76=-(1/(0.00444+0.01481)+1/(0.00444+0.01481));

Y77=1/(0.00444+0.01481)+1/(0.00444+0.01481)+0.4282-0.3211i+...
0.10541/2+0.1054i/2;

Matriks Selamagangguan56= [Y11l Y12 Y13 Y14 Y15 Y16 Y17;
Y21 Y22 Y23 Y24 Y25 Y26 Y27;
Y31 Y32 Y33 Y34 Y35 Y36 Y37;
Y41 Y42 Y43 Y44 Y45 Ydo Y4T;
Y51 Y52 Y53 Y54 Y55 Y56 Y57;
Y6l Y62 Y63 Y64 Y65 Y66 Y675
Y71 Y72 Y73 Y74 Y75 Y76 Y7
[Y11l Y12;
Y21 Y22 1;

=
Il

M = [Y33 Y34 Y35
Y43 Y44 Y4
Y53 Y54

L = [Y13 Y14 Y15 Y16
Y23 Y2

Yred = L v

magnitude

sudut_Y =_a

Kondisi rangkaian si $6tela UMMU saluran bus 5 ke 6
3 7

1 1
0.01342 + j0.0448

0.1503 j0,3188

1

0.0044 + j0.0148

1

0.0044 + j0.0148

2

40,113 0,161 0,0972

j0,0998 onse -0,0602
2
j0,1054
2
j0,2054
2

0,50215
j0,1054
2—j‘0,012

j0,105
2




Proses reduksi matriks admitansi setelah gangguan pada salah satu saluran bus 56

Y11= 1/(0.69421i + 0.171331);
Y12= 0;

Y13= -(1/(0.6942i + 0.171331));
Y1l4= 0;

Y15=
Y1l6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=
Y32= 0;

Y33= 1/(0.6942i + 0.171331
0.108791;

Y34= -(1/(0.0541+0.06
Y35= 0;
Y36= 0;
Y37= 0;
Y41=0;
Y42=0;
Y43=-(1/(0.0541+0.06
Y44= 1/(0.
Y45= -(1/

Y46=0;
Y47=0;
Y51=0;
Y52=0;

Y53=0;
Y54= -
Y55= 1
Y56= -
Y57=0;
Y61=0;
Y62=-(
Y63=0;

’

~e .

.« o~

(0.0741);

~

~

1/(0.0741));

I Ol OO0OOFr OO0OOOoOOo
~~

P

1/(0.6942i + 0.171331));

0.6942i)+ 0.14505-

Zz
o
=
—

]

Y76=-(1/(0.00444+0.01481)+1/ . )
Y77=1/(0.00444+0.01481)+1/(0.00444%0. 1)+0.4282-0.32111i+...
0.10541/2+0.10541/2;

Matriks Setelahgangguan56= [Y11l Y12 Y13 Y14 Y15 Y16 Y17;
Y21 Y22 Y23 Y24 Y25 Y26 Y27;
Y31 Y32 Y33 Y34 Y35 Y36 Y37;
Y41 Y42 Y43 Y44 Y45 Y46 Y4T;
Y51 Y52 Y53 Y54 Y55 Y56 Y57;
Y61l Y62 Y63 Y64 Y65 Y66 Y67;
Y71 Y72 Y73 Y74 Y75 Y76 Y77]
[Y11l Y12;
Y21 Y22 ];

=
Il

M = [Y33 Y34 Y35 Y36 Y37;
Y43 Y44 Y45 Y46 Y57;
Y53 Y54 Y55 Y56 Y57;
Y63 Y64 Y65 Y66 Y67;
Y73 Y74 Y75 Y76 YT7];



L = [Y13 Y14 Y15 Y16 Y17;
Y23 Y24 Y25 Y26 Y27];

Yred = K - L*inv (M) *L."'
magnitude Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi

Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada
saluran 5 ke 6

A. Persamaan daya elektrik selama gangguan

P,1= |E1l|E1]|Y12]c0S(611 — 81 + 81)+ |E1||Eo||Y12]c0S(61, — 61 + 8,)

P,, =(1,1619)( 1,1619)(0,9¢ 8,)+( 1,1619)(1)(0,0438)

(0,6334)

S Aan
Perhitungan persamaan aﬁ#“ﬁte ah gangguan pada saluran

bus 5 ke 6

A. Persamaan ayunan selama gangguan

2H; d?5;
wg dt?

=(Pmi_Pei)

d261 501
L1 = 0% (0,3227 — (0,07927 +0,0509 cos (73,0309—6;)))




d?s, 50w

T 020 (0,24343 — 0,0509 cos (73,0309 — 6,))

B. Persamaan ayunan setelah gangguan

d?6, 50w

22 - 020 (0,3227 - (0,0925 + 0,7359 cos (84,3876—61)))
°6, _50m 0,2302 — 0,7359 84,3876 — &

dt2 - 0’20 ( ’ ) COS‘( ) 1))

Simulasi Kurva Ayunan dis i-saluran bus 56

function xdot = pe

close;c,ha

global
t_pemutu a

nilai .

[t,delt d 2 L d ilaﬁl);
subplot
plot (t, ( t i

o
S ganGH

Saluran di Titik D
Kondisi rangkaian admitansi selama gangguan pada saluran di titik D

4. Pada Saat Terjadi Gangguan Pa



1 1

1

0.01342 + j0.0448

1
0.01342 + j0.0448
03188

1 _1
10,6942 01713

0,14505

0.0044 + j0.0148

1

0.0044 + j0.0148

1

-0,10879

40,13383 o | 100602
2

i0.1054
2

i0.1054 2
2

2
171 j0.3188
0,1786 15T l 0,0972 ?j0,074
B j0.3188

5

j0,1054

2
jot0ss L
2

Proses reduksi matriks admit

Y11= 1/(0.69421i + O
Y12= 0;
Y13= -(1/(0.694

Y1l4= 0;

Y15= 0;

Y1l6= 0;

Y17= 0;

Y21= 0;

Y22= 1/ (040741

Y23= 0;

Y24= 0;

Y25= 0;

Y26= - .

Y27= 0;

Y31l= -

Y32= 0; ——

Y33= 1/(0. 2 ih4505—
0.1087

Y34= —( . 4 h
Y35= 0;

¥36= 0; q
Y37= 0;

Y41=0;

Y42=0;

Y43 (1/ (0. : y

Y44= 1/ (0.054T+0 i) WH 0. .13381;
Y45=0;

Y46=0; T

Y51=0;

Y52=-(1/(0.0741)) ;

Y53=0;

Y54=0;

Y55=1/(0.01342+0.04481)+1/(0.01342%0. 1)+1/(0.00444+0.01481)+...

1/(0.00444+0.01481)+1/(0.074i)+ 0.0994-
0.06161+0.31881/2+0.31881/2+0.10541/2+0.10541/2;
Y56=-(1/(0.00444+0.01481)+1/(0.00444+0.01481));

Y61=0;

Y62=0;

Y63=0;

Y64=0;

Y65=-(1/(0.00444+0.01481)+1/(0.00444+0.01481)) ;

Y66=1/(0.00444+0.01481)+1/(0.00444+0.01481)+0.4282-0.3211i+...
0.10541/240.10541i/2;

Matriks Selamagangguansalbus5= [Y11l Y12 Y13 Y14 Y15 Y16;
Y21 Y22 Y23 Y24 Y25 Y26;
Y31 Y32 Y33 Y34 Y35 Y36;
Y41 Y42 Y43 Y44 Y45 Yde;
Y51 Y52 Y53 Y54 Y55 Y56;
Y61 Y62 Y63 Y64 Y65 Y66]



=
I

[Y11l Y12;
Y21 Y22 ];

M = [Y33 Y34 Y35 Y36;
Y43 Y44 Y45 Y46;
Y53 Y54 Y55 Y56;
Y63 Y64 Y65 Y66];

L = [Y13 Y14 Y15 Y16;
Y23 Y24 Y25 Y26];

Yred = K - L*inv (M) *L."

magnitude Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi

Kondisi rangkaian admitansi setelah gangguan pada saluran di titik D

7
1
0.0044 + j0.0148

1
0.0044 + j0.0148

Yll=
Y12= 0;
Y13= - (1/(
Y1l4= 0;
Y15=
Yl6=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y3l= -
Y32= 0;

Y33= 1/(0.69421i + 0.171331)+1/(0.0541+0.06861i)+1/(0.25 + 0.6942i)+ 0.14505-
0.108791;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

Y35= 0;

Y36= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861i)+1/(0.25 + 0.69421i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.1786-0.13381i;
Y45= -(1/(0.41551));

Y46=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

|l coor ooo
P v Ny
[Ny —

o

o

|

[1sy

-

| “!"'

/(0.0741)) ;
(0.69421 + 0.171331));



Y55= 1/(0.41551)+1/(0.01342+0.04481)+0.31881i/2;

Y56= -(1/(0.01342+0.04481));

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481));

Y66=1/(0.01342+0.04481i)+1/(0.00444+0.0148i)+...
1/(0.00444+0.01481)+1/(0.074i)+ 0.0994-0.06161+0.31881/2+0.10541/2+0.10541/2;

Y67=-(1/(0.00444+0.01481)+1/(0.00444+0.01481));

Y71=0;

Y72=0;

Y73=0;

Y74=0;

Y75=0;

Y76=-(1/(0.00444+0.01481)+1/(0.00444+0.01481));

Y77=1/(0.00444+0.01481)+1/(0.00444+0.01481)+0.4282-0.3211i+...
0.10541/2+0.1054i/2;

Matriks Setelahgangguansalb al 5 Y16 Y17;
Y21 Y22 Y23 Y24

=
Il

Yred =
magnit d

sudut_Y = i

Perhitun a uan pada
saluran di
A. Persamaa

P.1= |E1l|E1]|Y12]c0s(6 1 ‘Bﬂﬂ| |cos(B1, — 81 + 63)

P,, =(1,1619)(1,1619)(0,7735) cos(-85,8749 - 5, + &,)+(1,1619)(1)(0)

Z
_—
=
e |

P,1 = 0,07604 + 0 cos (0—6,)



B. Persamaan daya elektrik setelah gangguan

P,, =(1,1619)( 1,1619)(0,7637) cos(-84,5717—6; + &;)+(1,1619)(1)(0,6334)
cos (84,3876—5; + 6,)

P,, = 0,09246 + 0,73595 cos (84,3876—4,)

Perhitungan persamaan ayunan selrma dan setelah gangguan pada saluran
di titik D

C. Persamaan ayunan sela

2H; d?§;
wg dt?

if t < t_pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.20 * (0.24667 - 0 *cos(0/180*pi - x(1)))] ;

end
if t >= t pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.20 * (0.23024 - 0.73595 *cos(84.3876/180*pi - x(1)))] ;

end

close;clc;clear all

global t pemutusan_gangguan
t_pemutusan _gangguan = 0.14

nilai awal = [15,04/180*pi ; 0]
t = [0:0.3:15] ;
[t,delta _dan_omega] = oded5('persamaan_differensialsalbus5', t,nilai_awal);

subplot (2,1,1)
plot (t, (delta dan omega(:,1))*180/pi);legend 'Sudut Daya Gen. 1';grid on



5. Pada Saat Terjadi Gangguan Pada Saluran di Titik E
Kondisi rangkaian admitansi selama gangguan pada saluran di titik E

3 4 5 6

1 .t v
001342 + j0.0448 0.0044 + j0.0148
4/\/\/\/_W w

- AN
1
0.01342 + 0.0448 00044 + joores |

0,0541 + j0.0686

1
j0,6942

1
j0,17132

0.25- j0.6942
0,14505

j0:3188
2

. 1 j0,1054
j03188 2
0.1786 | 2 ; j0,074

jo1338i

-j0,10879 2
jodoss —L
2

Proses reduksi ma luran di titik E

Y11=
Y12= 0;
Y13= -
Y14= 0;
Y15=

Y24=

Y25=

Y26=

Y27=

Y31=

Y32= 0;

Y33= 14505-
0.1087917;

Y34= - (1

Y35= 0;

Y36= 0;

Y37= 0;

Y41=0;

Y42=0;

Y43=-(1/(0.0541+ i .

Y44= 1/(0.0541+0. ) 0. + 0. )+ 1 . i) .1786-0.13381;

Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.0448i)+ 0.31881i/2+0.31881/2;

Y56=0;

Y61=0;

Y62=0;

Y63=0;

Y64=0;

Y65=0;

Y66=1/(0.00444+0.01481)+1/(0.00444+0.01481)+0.4282-0.3211i+...
0.10541/2+0.1054i/2;

Matriks Selamagangguansallbusé6= [Y11l Y12 Y13 Y14 Y15 Y16;
Y21 Y22 Y23 Y24 Y25 Y26;
Y31 Y32 Y33 Y34 Y35 Y36;
Y41 Y42 Y43 Y44 Y45 Y46;



Y51 Y52 Y53 Y54 Y55 Y56;
Y61l Y62 Y63 Y64 Y65 Y66]

=
I

[Y1l Y12;
Y21 Y22 1;

M = [Y33 Y34 Y35 Y36;
Y43 Y44 Y45 Y46;
Y53 Y54 Y55 Y56;
Y63 Y64 Y65 Y66];

L = [Y13 Y14 Y15 Y16,
Y23 Y24 Y25 Y26];

Yred = K - L*inv (M) *L."
magnitude_ Yred = abs (Yred)
sudut_Yred = angle(Yred)*180/pi

Kondisi rangkaian a an di titik E
! 1
0.0044 + j0.0148

1

~e o~

Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27= 0;

Y31= -(1/(0.6942i + 0.171331));
Y32= 0;
Y33= 1/(0.69421 + 0.17133i)+1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 0.14505-
0.108791;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

~.

Y11= 1/(0.69 1}71 T
Y12= 0;

Y13= - (1/(0.6942i 1 e | ) T

Y1l4= 0;

Y15= 0;

AN

~

(0.0741);

~e o~

—_ e

1/(0.0741));

I Ol OO OoORFr OO OO

Y35= 0;
Y36= 0;
Y37= 0;
Y41=0;

Y42=0;



Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.69421i));
Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.1786-0.13381i;
Y45= -(1/(0.41551));
Y46=0;
Y47=0;
Y51=0;
Y52=0;
Y53=0;
Y54= -(1/(0.41551));
Y55= 1/(0.41551)+1/(0.01342+0.04481)+0.31881i/2;
Y56= -(1/(0.01342+0.04481));
Y57=0;
Y61=0;
Y62=-(1/(0.0741));
Y63=0;
Y64=0;
Y65= -(1/(0.01342+0.04481));
Y66=1/(0.01342+0.04481)+1/(0.00444+0.01481)+...
1/(0.00444+0.01481)+1/(0.0741 050994-0.06161+0.31881/2+0.10541/2+0.10541/2;
Y67=-(1/(0.00444+0.01481) +
Y71=0;
Y72=0;
Y73=0;
Y74=0;
Y75=0;
Y76=-(1/(0.0
Y77=1/(0.08
0.10541/2+0.
a

10541

Matriks S

K = [Y1
Y21
M = [Y3

Y43
Y53

5 6
Y73 Y7
magnitude Yred = i e
sudut_Yred = angle ( &0%& G
i! I

Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada
saluran di titik E

A. Persamaan daya elektrik selama gangguan
Poy= |E{||E{[[Y12|cOs(011 — 81 + 61)+ |E{||E;[|Y12]c08(012 — &1 + 67)
P,; =(1,1619)( 1,1619)(0,7637) cos(-85,5044 - §; + &;)+( 1,1619)(1)(0)

cos (0—36; + 43)



P,, = 0,0808 + 0 cos (0—6;)

B. Persamaan daya elektrik setelah gangguan

P,; =(1,1619)( 1,1619)(0,7240) cos(-84,5717—8, + &;)+( 1,1619)(1)(0,6334)
cos (84,3876—6; + 65,)

P,, = 0,09256 + 0,73595 cos (84,3816—61)

Perhitungan persamaan ayunan sel'ama dan setelah gangguan pada saluran
bus 5 ke 6

C. Persamaan 3

function xdot = persamaan differensialsallbusé6 (t,x)
global t pemutusan_gangguan

if t < t pemutusan gangguan
xdot = [x(2) ; 50*pi/0.20 * (0.2419 - 0 *cos(0/180*pi - x(1)))] ;

end
if t >= t_pemutusan_gangguan
xdot = [x(2) ; 50*pi/0.20 * (0.23027 - 0.73595 *cos(84.3875/180*pi - x(1)))] ;

end

close;clc;clear all

global t pemutusan gangguan

t_pemutusan_gangguan = 0.14

nilai awal = [19.8/180*pi ; 0]

t = [0:0.3:15] ;

[t,delta dan omega] = oded5('persamaan differensialsallbus6', t,nilai awal);



subplot (2,1,1)
plot (t, (delta dan omega(:,1))*180/pi);legend 'Sudut Daya Gen. 1';grid on

6. Pada Saat Terjadi Gangguan Pada Saluran di Titik F
Kondisi rangkaian admitansi selama gangguan pada saluran di titik F

3 ) 4 5 A 1 6

0,0541 + j0.0686 0.01342 + j0.0448 0.0044 + j0.0148
M AN — E—

_1
10,6942

— W
. 1
0.01342 + j0.0448 0.0044 + j0.0148 |

j0,17132

0,14505 jo3188

1 j0,1054

2
j0,3188 -
T2 0,074

-j0,10879 2
jot0s4 L
2

Proses reduks di titik F
Y11=
Y12=
Y13=
Y1l4=
Y15=
Yleé=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31l=
Y32=

0.108791i;
Y34= - (1/(
Y35= 0;
Y36= 0;

Y37= 0; }

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.0686 /(0 9

Y44= 1/(0.0541+0.06861)+1/ (0 4 5i)+ 0.1786-0.13381i;

Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.04481)+ 0.31881/2+0.3188i/2;

Y56=0;

Y61=0;

Y62=0;

Y63=0;

Y64=0;

Y65=0;

Y66=1/(0.00444+0.01481)+1/(0.00444+0.01481)+0.4282-0.3211i+...
0.10541/2+0.1054i/2;

Matriks Selamagangguansal2busé= [Y11l Y12 Y13 Y14 Y15 Y16;



Y21 Y22 Y23 Y24 Y25 Y26;
Y31 Y32 Y33 Y34 Y35 Y36;
Y41 Y42 Y43 Y44 Y45 Y4e6;
Y51 Y52 Y53 Y54 Y55 Y56;
Y61l Y62 Y63 Y64 Y65 Y66]

=
Il

(Y1l Y12;
Y21 Y22 1;

M = [Y33 Y34 Y35 Y36;
Y43 Y44 Y45 Y46;
Y53 Y54 Y55 Y56;
Y63 Y64 Y65 Y66];

L = [Y13 Y14 Y15 Y16;
Y23 Y24 Y25 Y26];

Yred = K - L*inv (M) *L."
magnitude Yred = abs (Yred)
sudut_Yred = angle(Yred) *180

Kondisi rangkaié di titik F

titik F

I
0

Proses redtksi
Y11= 1/(0.69421
0 .

Y12= 0;

Y13= -(1/(0.69421i +
Y14=
Y15=
Y1l6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=
Y32= 0;

Y33= 1/(0.69421i + 0.171331)+1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 0.14505-
0.108791;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

33
1

1))

o
~e Se o~

. o~

(0.0741);

~

1/(0.0741));

I Ol OO OFr OOOOoO
~ ~ © oSe Se

o~ Ne e e

1/(0.69421 + 0.171331));

Y35= 0;
Y36= 0;
Y37= 0;
Y41=0;

Y42=0;



Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.69421i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 1/(0.41551)+ 0.1786-0.13381i;;

Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.0448i)+ 0.31881i/2+0.31881/2;

Y56= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));

Y57=0;

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481i)+1/(0.01342

Y66=1/(0.01342+0.04481)+1/(0.01342+0.
1/(0.074i)+ 0.0994-0.06161+0.

Y67=-(1/(0.00444+0.01481));

Y71=0;

Y72=0;

Y73=0;

Y74=0;

Y75=0;

Y76=-(1/(0.

Y77=1/(0.08

.04481));
4481)+1/(0.00444+0.01481)+...
i 0.31881/2+0.10541/2;

=
I

Y21

M= [Y3
Y43
Y53
Y63
Y73 Y7,

5 6
Y23 Y24
vred - & - Doingll 2 L
magnitude Yred = i e
sudut_Yred = angle( d 0/pi G
i! I

Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada
saluran di titik F

A. Persamaan daya elektrik selama gangguan
Poy= |E{||E{[[Y12|cOs(011 — 81 + 61)+ |E{||E;[|Y12]c08(012 — &1 + 67)
P,; =(1,1619)( 1,1619)(0,7637) cos(-85,5044- &§; + 6;)+(1,1619)(1)(0)

cos (0—36; + 43)



P,, = 0,0808 + 0 cos (0—5,)

B. Persamaan daya elektrik setelah gangguan

P,, =(1,1619)( 1,1619)(0,7317) cos(-84,9116—8; + &,;)+( 1,1619)(1)(0,6551)
cos (84,2249—6; + 6,)

P,, = 0,23509 + 0,7612 cos (84,2243—51)

Perhitungan persamaan ayunan se
bus 5 ke 6

ama dan setelah gangguan pada saluran

A. Persamaan &

a?s; _
dtz 0.2

d261 501 { 0 o s
w

dtz 0,26 3 !

Simulasi Kurva Ayunan dlsaﬂﬂﬁil itik F

function xdot = persamaan differensialsal2busé6 (t,x
global t pemutusan_gangguan

if t < t pemutusan gangguan
xdot = [x(2) ; 50*pi/0.20 * (0.2419 - 0 *cos(0/180*pi - x(1)))]

end
if t >= t pemutusan gangguan
xdot = [x(2) ; 50*pi/0.20 * (0.23509 - 0.7612 *cos(84.2249/180*pi - x(1)))] ;

end

close;clc;clear all

global t pemutusan_gangguan
t_pemutusan gangguan = 0.14
nilai awal = [15.04/180*pi ; 0]
t = [0:0.3:15] ;



[t,delta dan omega] = oded5('persamaan differensialsal2bus6', t,nilai awal);
subplot (2,1,1)
plot(t,(delta_dan_omega(:,l))*180/pi);legend 'Sudut Daya Gen. 1';grid on

7. Pada Saat Terjadi Gangguan Pada Saluran di Titik G
Kondisi rangkaian admitansi selama gangguan pada saluran di titik G

3 4 5
1

0,0541 + j0.0686

1 1
0.01342 + j0.0448 0.0044 + j0.0148

1
00044 + j0.0148
1 6

1 1
j053223 j0,1328

0.1503 j0,3188

2
j0:3188

-j0,113

2
j0,3188
— =

Proses re

Y1ll=
Y12= 0;
Y13=
Y1l4=
Y15=
Y1l6=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y31=

T (0. g’ o ST g™ o.1:505-

0.108791;

Y3a= - (1) (0. 054348 soazi)y;

Y35= 0;

Y36= 0; T

Y41=0;

Y42=0;

Y43=-(1/(0.0541+0.06861)+1/ ( + 9 E

Y44= 1/(0.0541+0.06861i)+1/ (0. . i) 11 .41551)+ 0.1786-0.13381i;

Y45= -(1/(0.41551));

Y46=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.04481)+ 0.31881/2+0.31881i/2;

Y56= -(1/(0.01342+0.04481)+1/(0.01342+0.04481i));

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));

Y66=1/(0.01342+0.04481i)+1/(0.01342+0.04481i)+1/(0.00444+0.01481)+...
1/(0.00444+0.01481i)+1/(0.074i)+ 0.0994-

0.0616i+0.31881/2+0.31881/2+0.10541/2+0.10541/2;
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~.
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|
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Matriks Selamagangguansalbus7= [Y11l Y12 Y13 Y14 Y15 Y16;
Y21 Y22 Y23 Y24 Y25 Y26;
Y31 Y32 Y33 Y34 Y35 Y36;
Y41 Y42 Y43 Y44 Y45 Y46;
Y51 Y52 Y53 Y54 Y55 Y56;
Y61 Y62 Y63 Y64 Y65 Y66]

=
I

(Y1l Y12;
Y21 Y22 1;:

M = [Y33 Y34 Y35 Y36;
Y43 Y44 Y45 Y46;
Y53 Y54 Y55 Y56;
Y63 Y64 Y65 Y66];

L = [Y13 Y14 Y15 Y16;
Y23 Y24 Y25 Y26];

Yred = K - L*inv (M) *L."
magnitude Yred = abs (Yred
sudut_ Yred = angle (Yred

Kondisi rang

Proses redu i titik G

Y1l= 1/(0.6942i +
Y12= 0;

Y13= -(1/(0.6942i +
Y1l4= 0;

Y15=
Yl6=
Y17=
Y21=
Y22=
Y23=
Y24=
Y25=
Y26=
Y27=
Y31=
Y32=
Y33= 1/(0.69421 + 0.171331)+1/(0.0541+0.06861)+1/(0.25 + 0.6942i)+ 0.14505-
0.108791;

Y34= -(1/(0.0541+0.06861)+1/(0.25 + 0.69421));

~e .

~

(0.0741);

© o~ S,

~

1/(0.0741));

1/(0.69421i + 0.171331));

Ol Ol OO0OOkFr OOOoOOo
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Y35= 0;
Y36= 0;
Y37= 0;

Y41=0;



Y42=0;

Y43=-(1/(0.0541+0.06861)+1/(0.25 + 0.69421i));

Y44= 1/(0.0541+0.06861)+1/(0.25 + 0.69421i)+ 1/(0.41551)+ 0.1786-0.13381i;

Y45= -(1/(0.41551));

Y46=0;

Y47=0;

Y51=0;

Y52=0;

Y53=0;

Y54= -(1/(0.41551));

Y55= 1/(0.41551)+1/(0.01342+0.04481)+1/(0.01342+0.04481)+ 0.31881/2+0.31881i/2;

Y56= -(1/(0.01342+0.04481)+1/(0.01342+0.04481));

Y57=0;

Y61=0;

Y62=-(1/(0.0741));

Y63=0;

Y64=0;

Y65= -(1/(0.01342+0.04481)+1/(0.01342+0. 04481))

Y66=1/(0.01342+0.04481)+1/(0.0134 4 +1/(0.00444+0.01481)+
1/(0.0741i)+ 0.0994-0.06 0.10541/2;

Y67=-(1/(0.00444+0.0148

Y71=0;

Y72=0;

Y73=0;

Y74=0;

Y75=0;

Y76=-(

Y77=1/ ( oo 44+0.0148
0. 1054& ﬂ
Matriks E ga Y 7; :

=
I

M = [Y33 3

Y43 6

Y53
Y63 Y
Y73 Y7

L = [Y13 Y14
Y23 Y24

Yred = K - L*lnv

magnitude Yred
sudut_Yred = angle E ﬂ HG

Perhitungan Persamaan daya elektrik selama dan setelah gangguan pada
saluran di titik F

A. Persamaan daya elektrik selama gangguan
Poy= |E{||E{||Y12|c08(811 — 61 + 61)+ |Eq||E3||Y12|c08(612 — 61 + 62)
1 =(1,1619)(1,1619)(0,7608) cos (-85,3985—5, + §;) + (1,1619)(1)(0,0644)
cos (71,7686—6, + 65)
P,; = 0,0824 + 0,0748 cos (71,7686—6,)



B. Persamaan daya elektrik setelah gangguan

P,, =(1,1619)( 1,1619)(0,7317) cos(-84,9116—8; + &;)+( 1,1619)(1)(0,6551)
cos (84,2249—6; + 6,)

P,;, = 0,08761 + 0,7612 cos (84,2249—-6;)

Perhitungan persamaan ayunan selama dan setelah gangguan pada saluran
bus 5 ke 6

C. Persamaan ayunan selama ganguan
I

function xdot

global t pemutuSan

if t < t pemutusan
xdot = [x(2)

end

Eﬂ HG 1.7686/180*pi - x(1)))] ;
if t >= t pemutusan_gangguan

xdot = [x(2) ; 50*pi/0.20 * (0.23509 - 0.7612 *cos(84.2249/180*pi - x(1)))] ;

end

close;clc;clear all

global t_pemutusan_gangguan

t_pemutusan_gangguan = 0.14

nilai awal = [15,04/180*pi ; 0]

t = [0:0.3:15] ;

[t,delta dan omega] = oded5('persamaan differensialsalbus7', t,nilai awal);
subplot (2,1,1)

plot(t,(delta_dan_omega(:,l))*180/pi);legend 'Sudut Daya Gen. 1';grid on



Tabulasi Grafik (Kurva Ayunan) Disaat 9 Generator Beroperasi

Tabel kurva ayunan Gangguan pada qUS 7

Persamaan Anynan selama Gangguan
d?s; 50w |
dtz 0,26

os (72,5632 — é,))




0.15

Sudut Daya Gen. 1

Tabel ku

bus 6 ke 7

__________________

Sudut Daya Gen. 1 }




0.15

Sudut Daya Gen. 1

o
@D

Tabel kurva

1T

-|F|
!
T

________________________

Sudut Daya Gen. 1




Sudut Daya Gen. 1




0.11

Sudut Daya Gen. 1

0.12

Sudut Daya Gen. 1

_______________________________________________________

...............................

€ . M a 19 a!li
',’ 6& 4 87! e (85,2738 — 8,))

Waktu Grafik (Kurva Ayunan)
Pemutusan
0.10

Sudut Daya Gen. 1




0.11

Sudut Daya Gen. 1

0.12

Sudut Daya Gen. 1

_______________________________________________________

...............................

yunan setelah Ga _1-

d?5.8 5
il 90 ) 0 -
d )26 g_ﬂ tr (85,0650 — 4,))

Waktu Grafik (Kurva Ayunan)
Pemutusan
0.10

Sudut Daya Gen. 1




0.11

0.12

Sudut Daya Gen. 1

Sudut Daya Gen. 1

.............

Waktu
Pemutusan

Grafik (Kurva Ayunan)




0.12

Sudut Daya Gen. 1 L

Sudut

______________

_______________

0.13

______________________________

________________________

_________

4 T
S BANG
Tabulasi Grafik (Kurva Ayunan)

isaat 7 Generator Beroperasi
Tabel kurva ayunan Gangguan pada Bus 7

Persamaan Ayunan selama Gangguan
d’s, 50m

T = 55 (02403 — 0,0748 cos (71,7686 — 5,))

Persamaan Ayunan setelah Gangguan




d’6; 50m
dt2 0,20

(0,2364 — 0,7738 cos (85,9432 — 5,))

Waktu Grafik (Kurva Ayunan)
Pemutusan
0.13

Tabel kurva ayunan Gangguan pada pertengahan salah satu saluran bus 6 ke 7

Persamaan Ayunan selama Gangguan
d?s, _50m
dez 0,20

(0,24065 — 0,05739 cos (71,4122 — &,))

Persamaan Ayunan setelah Gangguan




d261 _ 50m
dt2 0,20

(0,2351 — 0,7612 cos (84,2249 — &,))

Waktu Grafik (Kurva Ayunan)
Pemutusan
0.12

Tabel kurva ayunan Gangguan pada Pertengahan Saluran Bus 5 ke 6

Persamaan Ayunan selama Gangguan

401 _SO0T 20877 — 0,0509 cos (73,0309 — 5
a2 0,20 " ’ cos (73, 1)

Persamaan Ayunan setelah Gangguan




d281 50m

a2~ 0.20 (0,29247 — 0,7359 cos (84,3876 — §4))

Waktu Grafik (Kurva Ayunan)
Pemutusan

0.12

Tabel kurva ayunan Gangguan pada Saluran di Titik D

Persamaan Ayunan selama Gangguan

@81 _ 50T 667 — 0 cos (0— &




Persamaan Ayunan setelah Gangguan

45, _0m 0,23024 — 0,73595 84,3876 — 6
ac ~ 0,20 " ’ cos (84, 1)
Waktu Grafik (Kurva Ayunan)
Pemutusan
0.11

udut Daya Gen. 1

15

Tabel kurva ayunan Gangguan pada Saluran di Titik E

Persamaan Ayunan selama Gangguan

4’81 _ 50T s 419—0cos (0— 8




Persamaan Ayunan setelah Gangguan
d’s, 50m

a2 — 020 (0,29247 — 0,73595 cos (84,3876 — 6,))

Waktu Grafik (Kurva Ayunan)
Pemutusan
0.11 150
00 b ‘ Sudut Daya Gen. 1 L
50

Sudut

T T
'
'
'
1 T
] '
'
' '
______________________________________________________________
1
'
' ]
' '
L1 Ll LR L R L R el L E L LR
I ' '
' '
' '
' '
| v

Tabel kurva ayunan Gangguan pada Saluran di Titik F

Persamaan Ayunan selama Gangguan
d’6, 50m

42~ 0.20 (0,2419 — 0 cos (0 —67))




Persamaan Ayunan setelah Gangguan

@3 _S0m 0,23509 - 0,7612 84,2249 - §,))
ac ~ 0,20 % ’ cos (84, 1
Waktu Grafik (Kurva Ayunan)
Pemutusan
0.11

Tabel kurva ayunan Gangguan pada Saluran di Titik G

Persamaan Ayunan selama Gangguan




d’6, 50m
-1 (0,2403 — 0,0748 cos (71,7686 — &,))

dtz 0,20
Persamaan Ayunan setelah Gangguan
@5, _50m 0,23509 — 0,7612 cos (84,2249 — 6,))
az ~ 0,20 " 112 C0S 8%, 1

Waktu Grafik (Kurva Ayunan)

Pemutusan
0.13 150 I
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