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Lla
L1b

DAFTAR SINGKATAN

= panjang penghantar Mranggen — Purwodadi OHL Hawk

= panjang penghantar Mranggen — Purwodadi ACC amsterdam

Llaa & L1bb= panjang penghantar Ungaran —Purwodadi OHL Hawk

RL11

XLI1

Rlla

Xlla

R11b

X11b

RL10

XL10

R10a

X10a

R10b

X10b

ZLI11

= Nilai total resistif urutan positif konduktor jaringan transmisi Mranggen arah
Purwodadi [Q]

= Nilai total reaktansi urutan positif konduktor jaringan transmisi Mranggen arah
Purwoda [€Q2] dengan jenis penghantar

= Nilai resistif urutan positif konduktor jaringan transmisi Mranggen arah
Purwodadi,dengan jenis penghantar IxXHA WK [€2 /km]

= Nilai reaktansi urutan positif konduktor jaringan transmisi Mranggen arah Purwodadi,
dengan jenis penghantar IxHAWK [Q /km]

= Nilai resistif wurutan positif konduktor jaringan transmisi Mranggen arah
Purwodadi,dengan jenis penghantar 2xACCC [ /km]

= Nilai reaktansi urutan positif konduktor jaringan transmisi Mranggen arah Purwodadi,
dengan jenis penghantar 2xACCC [Q /km]

= Nilai total resistif urutan nol konduktor jaringan transmisi Mranggen arah Purwodadi,
[€2]

= Nilai total reaktansi urutan nol konduktor jaringan transmisi Mranggen arah
Purwodadi, [€2 /km]

= Nilai resistif urutan nol konduktor jaringan transmisi Mranggen arah Purwodadi,dengan
jenis penghantar IxXHAWK [Q /km]

= Nilai reaktansi urutan nol konduktor jaringan transmisi Mranggen arah Purwodadi,
dengan jenis penghantar IxXHAWK [Q /km]

= Nilai resistif urutan nol konduktor jaringan transmisi Mranggen arah Purwodadi,dengan
jenis penghantar 2xACCC [ /km]

= Nilai reaktansi urutan nol konduktor jaringan transmisi Mranggen arah Purwodadi,
dengan jenis penghantar 2xACCC [€Q /km]

= Nilai impedansi mutlak urutan positif konduktor jaringan transmisi Mranggen arah

Purwodadi , [Q]



Ophl

ZL10

= Sudut impedansi urutan positif konduktor jaringan transmisi Mranggen arah
Purwodadi, [°]

= Nilai impedansi mutlak urutan nol konduktor Jaringan transmisi Mranggen arah
Purwodadi , [Q]

Oph10 = Sudut impedansi urutan nol konduktor Jaringan transmisi Mranggen arah Purwodadi,

RL21
XL21
R21
X21
RL20
XL20
R20
X20

Z12]

®ph2
Z1.20

[']

= Nilai total resistif urutan positif konduktor jaringan transmisi Purwodadi arah Kudus
[€2]

=Nilai total reaktansi urutan positif konduktor jaringan transmisi Purwodadi arah Kudus
[€2]

= Nilai resistif urutan positif konduktor jaringan transmisi Purwodadi arah Kudus, [
/km]

= Nilai reaktansi urutan positif konduktor jaringan transmisi Purwodadi arah Kudus, [Q
/km]

= Nilai resistif urutan nol konduktor jaringan transmisi Purwodadi arah Kudus, [Q /km]

= Nilai reaktansi urutan nol konduktor jaringan transmisi Purwodadi arah Kudus, [Q /km]
= Nilai resistif urutan nol konduktor jaringan transmisi Purwodadi arah Kudus, [Q /km]

= Nilai reaktansi urutan nol konduktor jaringan transmisi Purwodadi arah Kudus, [ /km]
= Nilai impedansi mutlak urutan positif konduktor jaringan transmisi Purwodadi arah
Kudus, [€2]

= Sudut impedansi urutan positif konduktor jaringan transmisi Purwodadi arah Kudus, [°]
= Nilai impedansi mutlak urutan nol konduktor jaringan transmisi Purwodadi arah
Kudus, [Q]

©ph20 = Sudut impedansi urutan nol konduktor jaringan transmisi Purwodadi arah Kudus, [7]

XTI

RL31
XL31
R31

= Impedansi trafo, [€2]

= Nilai total resistif urutan positif konduktor jaringan transmisi Kudus arah Sayung [Q]
=Nilai total reaktansi urutan positif konduktor jaringan transmisi Kudus arah Sayung [Q]

= Nilai resistif urutan positif konduktor jaringan transmisi Kudus arah Sayung, [ /km]



X31 = Nilai reaktansi urutan positif konduktor jaringan transmisi Kudus arah Sayung, [ /km]
RL30 = Nilai resistif urutan nol konduktor jaringan transmisi Kudus arah Sayung, [Q /km]

XL30 = Nilai reaktansi urutan nol konduktor jaringan transmisi Kudus arah Sayung, [Q /km]

R30 = Nilai resistif urutan nol konduktor jaringan transmisi Kudus arah Sayung, [Q /km]

X30 = Nilai reaktansi urutan nol konduktor jaringan transmisi Kudus arah Sayung, [Q /km]

ZL.31 = Nilai impedansi mutlak urutan positif konduktor jaringan transmisi Kudus arah Sayung,
(€]

®ph3 = Sudut impedansi urutan positif konduktor jaringan transmisi Kudus arah Sayung, [°]
Z1.30 = Nilai impedansi mutlak urutan nol konduktor jaringan transmisi Kudus arah Sayung,
[€2]

©®ph30 = Sudut impedansi urutan nol konduktor jaringan transmisi Kudus arah Sayung, [°]

CT1 = Rasio trafo arus

PT1 = Rasio tarfo tegangan

nl = Nilai yang digunakan untuk konversi nilai primer ke sekunder dengan cara di kalikan
Larc = Panjang isolator

larc = Arus arching

Rfoot = Tahanan pentanahan kaki tower : 10 ohm (hasil pengukuran atau asumsi terburuk)

Rarcl = Resistansi Arching

RZ1P =Pemilihan resistansi zone | dengan nilai Resistansi melihat panjang jaringan transmisi
Mranggen arah Purwodadi dan resistansi arching, dalam besaran resistansi primer, [Q]

RZ1 = Nilai penetapan nilai parameter (setting) Resitansi zone | dalam besaran resistansi
sekunder, [€2]

XZ1P = Pemilihan resistansi zone | dengan nilai Reaktansi melihat panjang jaringan transmisi

Mranggen arah Purwodadi, dalam besaran reaktansi primer, [Q]

XZ1 = Nilai penetapan nilai parameter (setting) Reaktansi zone | dalam besaran reaktansi
sekunder, [€2]
Z1P = Nilai penetapan nilai parameter (setting) Impedansi zone | dalam besaran impedansi

primer, [€2]



Z1% = nilai persen Impedansi zone | dalam besaran Impedansi primer dibagi dengan
impedansi konduktor jaringan transmisi Mranggen-Purwodadi

RGZ1P= Pemilihan Resistansi ground zone | dengan nilai Resistansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi,serta faktor infeed, resistansi arching, dan resistansi
pentanahan, dalam besaran resistansi primer [£2]

RGZ1 =Nilaipenetapan nilai parameter (setting) Resistansi ground zone 2 dalam besaran

resistansi sekunder, [Q]

RZ2P = Pemilihan resistansi zone 2 dengan nilai resistansi melihat panjang jaringan transmisi
Mranggen arah Purwodadi dan Purwodadi arah Kudus serta faktor infeed dan resistansi

arching, dalam besaran resistansi primer, [€2]

RZ2 = Nilai penetapan nilai parameter (setting) Resistansi zone 2 dalam besaran resistansi
sekunder, [Q2]
XZ2Pmin = Pemilihan reaktansizone 2 dengan nilai reaktansi 120% dari reaktansi

jaringan transmisi Mranggen arah Purwodadi,dalam besaran reaktansi primer, [€2]

XZ2Pmax1= Pemilihan reaktansizone 2 dengan nilai reaktansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus serta faktor infeed,
dalam besaran reaktansi primer, [€]

XZ2Pmax2= Batas atas reaktansi zone 2 dihitung dari reaktansi trafo, dalam besaran reaktansi

primer [Q]

XZ2 = Nilai penetapan nilai parameter (setting) Reaktansi zone 2 dalam besaran reaktansi
sekunder, [Q2]

Z2P = Nilai Impedansi zone 2 dalam besaran impedansi primer, [€2]

22% = Nilai persen impedansi zone 2 dalam besaran impedansi primer dibagi dengan

impedansi konduktor jaringan transmisi Mranggen-Purwodadi

RG Z2P = Pemilihan resistansi ground zone 2 dengan nilai resistansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus serta faktor infeed,
resistansi arching, dan resistansi pentanahan, dalam besaran resistansi primer [€2]

RG Z2 = Nilai penetapan nilai parameter (setting) Resistansi ground zone 2 dalam besaran

resistansi sekunder, [€]



RZ3P = Pemilihan resistansi zone 3 dengan nilai resistansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus serta faktor infeed
dan resistansi arching, dalam besaran resistansi primer, [£2]

RZ3 = Nilai penetapan nilai parameter (setting) Resistansi zone 3 dalam besaran
resistansi sekunder, [€2]

XZ3Pmin= Pemilihan reaktansi zone 3 dengan nilai reaktansi 120% dari reaktansi jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus, dalam besaran
reaktansi primer, [Q]

XZ3Pmax|= Pemilihan reaktansi zone 3 dengan nilai reaktansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudusserta faktor infeed,
dalam besaran reaktansi primer, [€2]

XZ3Pmax2= Pemilihan reaktansi zone 3 dengan nilai reaktansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus, Kudus arah Sayung
serta faktor infeed, dalam besaran reaktansi primer, [€2]

XZ3Pmax3= Batas atas reaktansi zone 3 dihitung dari reaktansi trafo, dalam besaran reaktansi
primer, [€2]

XZ3 = Nilai penetapan nilai parameter (setting) Reaktansi zone 3 dalam besaran reaktansi
sekunder, [€2]

Z3P = Nilai Impedansi zone 3 dalam besaran impedansi primer, [€2]

Z3% = Nilai persen impedansi zone 3 dalam besaran impedansi primer dibagi dengan
impedansi konduktor jaringan transmisi Mranggen-Purwodadi

RG Z3P = Pemilihan resistansi ground zone 3 dengan nilai resistansi melihat panjang
jaringan transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus serta faktor
infeed, resistansi arching, dan resistansi pentanahan, dalam besaran resistansi primer,
[€2]

RG Z3 = Nilai penetapan nilai parameter (setting) Resistansi ground zone 3 dalam besaran

resistansi sekunder, [€2]

ZRZ1P = Pemilihan resistansi zone 1 dengan nilai Impedansi melihat panjang jaringan

transmisi Mranggen arah Purwodadi, dalam besaran impedansi primer, [€2]



ZRZ1

ZRZ1%

ZRZ2P

ZRZ2

Z2min

Z2makl

Zlirk

ZR72%

ZRZ3P

ZR7Z3

Z3min

Z3mak]

= Nilai penetapan nilai parameter (setting) Impedansi zone 1 dalam besaran
impedansi sekunder, [€2]
= nilai persen Impedansi zone | dalam besaran Impedansi primer dibagi dengan

impedansi konduktor jaringan transmisi Mranggen-Purwodadi

= Pemilihan impedansi zone 2 dengan nilai impedansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus serta faktor infeed,
dalam besaran impedansi primer, [€2]

= Nilai penetapan nilai parameter (setting) impedansi zone 2 dalam besaran
impedansi sekunder, [€2]

= Pemilihan impedansi zone 2 dengan nilai impedansi 120% dari impedansi
jaringan transmisi Mranggen arah Purwodadi, dalam besaran impedansi primer, [€2]
= Pemilihan reaktansi zone 2 dengan nilai reaktansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus serta faktor infeed,
dalam besaran impedansi primer, [Q]

= Batas atas impedansi zone 2 dihitung dari reaktansi trafo, dalam besaran
impedansi primer [€2]

= Nilai persen impedansi zone 2 dalam besaran impedansi primer dibagi dengan

impedansi konduktor jaringan transmisi Mranggen-Purwodadi

= Pemilihan impedansizone 3 dengan nilai impedansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus serta faktor infeed,
dalam besaran impedansi primer, [C2]

= Nilai penetapan nilai parameter (setting) Impedansizone 3 dalam besaran
impedansi sekunder, [€2]

= Pemilihan impedansizone 3 dengan nilai impedansi 120% dari impedansi jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus, dalam besaran
impedansi primer, [2]

= Pemilihan impedansizone 3 dengan nilai impedansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus serta faktor infeed,

dalam besaran reaktansi primer, [€2]



Z3mak2

Z3 Tl

ZRZ3%

T2a
T2b

= Pemilihan impedansizone 3 dengan nilai impedansi melihat panjang jaringan
transmisi Mranggen arah Purwodadi dan Purwodadi arah Kudus, Kudus arah Sayung
serta faktor infeed, dalam besaran impedansi primer, [€2]

= Batas atas impedansi zone 3 dihitung dari reaktansi trafo, dalam besaran impedansi
primer, [Q2]

= Nilai persen impedansi zone 3 dalam besaran impedansi primer dibagi dengan

impedansi konduktor jaringan transmisi Mranggen-Purwodadi

= Nilai setting waktu untuk impedansi zone 2, [S] sebesar 0,4 detik
= Nilai setting waktu untuk impedansi zone 2, [S] sebesar 0,8 detik
= Nilai dari pengurangan impedansi zone 2 dikurangi impedansi penhantar

Mranggen arah Purwodadi, [€2]

zoneldepan= Nilai impedansi Zone 1 di depan Mranggen Purwodadi yaitu Nilai impedansi zone

T3

1 untuk jaringan transmisi Purwodadi arah Kudus, [€2]

= Nilai setting waktu untuk impedansi zone 3, [S]



# Rod Kabomwo ¥ 4 T, 504 5683624 Pow 540 Fais, B24-8580455 §

: i
FAKULTAS TEKNOLOGI INDUSTRI 5258

Universitas (siam Sultan Agung (UNISSULA) | f{ & ?
Sartarag 50117 hitp W atisia s . o

S i

LEMBAR REVIS] dan TUGAS UJIAN SARJANA

Berdasarkan Rapat Tim Penguli Ujian Sarana

Hard : Kamis
Tanggal i 22 Maret 2048
Tempat ¢ R.Skiang
Memutuskan bahwa mahasiswa :
Namn : Gracia Dyestisari
NiMm ¢ 30601301510
Judul TA ¢t Analisis Scanning Dan Setting Distance Realav Sttt 150 Kv

Mranggen-Purwodadi 1-2 Dengan Aplikasi NATHCAD
wajib melakukan perbaikan dan membuat tugas seperti tercantum dibawah Ink

ruog e REVISI | BATAS REVISI E
i ’ ‘

7 Gicthe JoAnbEigl o dar” o AQ
2. : 7@6{1’ A 917"1{9&./ dqyﬁ" ’(l‘&e‘c')‘/x :

! .{? Kig. Tabd ¥ Kt Caikiil . 24 55
B = ? e VL
By s kbt L

lofy @ew dow B4 g fo

TUGAS

et /x }2‘7/—:&4 » 5 ,/?/‘!;\7 =

e —— - - SR J

Semarang, 22 Mayet 2018
Penguji 3, f
sy

/s

DR, HL Sri#tttini Dwi P, M.Si,
NIDN. 0620026501

=&



j FAKULTAS TEKNOLOGI INDUSTR! RS
Uriversitas 'swm Sultan Agung (UNISEULA) ((‘\

Rya Haligawe Km 4 Telp 0248580588 Pew MO Fams (USSR ol

Serriaryng 501 12 g e B

LEMBAR REVISI dan TUGAS UJIAN SARJANA

Berdasarkan Rapat Tim Penguji Ujian Sarjana

Hari Ramis
Tanggal ;22 Maret 2018
Tempat R Sidang
Memutuskan bahwa mahasiswp
Nama Gracia Dyestisarn
Nim 30601301510
Judul TA . Analisis Scanning Dan Setting Distance Reloy Sutt 150 Ky

Mranggen-Purwodadi 1-2 Dengan Apiikasi NATHCAD

wajib melakukan perbaikan gan membual tugas seperti tercantum dibawah ind

BATAS REVISI

| ~%WL~M[L~WQ\+ 0(&b274\
Pjixiw{ .V, (,L,-_\_,C.,.q,\ M /k
- dafton. v (. (Gpprre—)

ok Q,U-“‘”‘“S ; Ml M(LAV«
All__ﬁ,“

TUGAS

Semarang, 22 Maret 2018
Pcmi»;\ n &




TEKNOLOGH INDUSTRI _fisis,
FAKULTAS ‘{(“);j

Universitas fsiam Sultan Agurg (UNISEULA; _ﬁ;
4 RegaFaigeee Kes 4 Telp Q2E55558 Pow. 34 il }
Senaang BEZ r £ B v
——
T ——— i
LEMBAR REVISI dan TUGAS UJIAN SARJANA
Berdasarkan Rapat Tim Penguji Ujian Sagann
Hari i Kamis
Tanggal ;22 Maret 2018
Tempat ¢ R.Sidang
Memutuskan bahwa mahasiswa :
Nama 1 Gracia Dyestisarl
Nim : 30601301510 y
Judul TA . Analisis Scanning Dan Setting Distance Retay Sutt 150 Kv
Mranggen-Purwodadi 1-2 Dengan Aplikasi NATHCAD
wajib melakukan perbaikan dan membuat tugas sepert] tercantum dibawah ink
L T REVISI | BATAS REVISI

| SREETE

(| Bnn ek o TO R
Ravug K mputan Karang M <one

d@- rtrmahlahm o
Pajrar pustaka -

i/




FAKULTAS TEKNOLOGI INDUSTRI

Universitas Islam Sultan Agung (UNISSULA)

JI. Raya Kaligawe Km.4 Telp. 024-6583584 Psw. 340 Faks. 024-6582455
Semarang 50112 http:/www.unissula.ac.id

LEMBAR REVISI SEMINAR TUGAS AKHIR

Berdasarkan Rapat Tim Penilai Seminar Tugas Akhir

Hari Jum'at
Tanggal 5 Januari 2018
Tempat R. 202

Ingy ¥

Memutuskan bahwa mahasiswa :

Nama
NIM

Gracia Dyestisari
30601301510

Teknik Elektro

Analisis Scanning Dan Setting Distance Relay Sutt
150 Kv Mranggen-Purwodadi 1-2 Dengan Aplikasi
NATHCAD

wajib melakukan perbaikan seperti tercantum dibawah ini:

Bidang Peminatan
Judul Tugas Akhir

NO. REVISI BATAS REVISI

~

L & i
b mpdan (o, 2 et S

]

Semarang, 5 Januari 2018

Pen

ugroho, MT
NIDN : 0628086501




KEGIATAN ASISTENSI PERIODE 1

(1 minggu)

Tanggal : 20 Februari s/d tanggal : 27 Februari 2017

No

Tanggal

Paraf dosen

Catatan

1

o) lengaquon Progosal
® (engaguan Gab T Jm

!
7

o> Rewst Ral, 1, N, W
?Vevgajunm Bab WV

7l

O> Venaajuav\ &;i
T- @ap V5V




KEGIATAN ASISTENSI PERIODE 111

(2 bulan)
' e W3-
Tanggal : \lhms/d tanggal : \GQQKN) .....
No Tanggal Paraf dosen Catatan

Qb

o> PQV\gaj\m bab
'

97 Qevs) Gab 1.¥

s V&aa)uw‘ fa]-V

QL

) ACC Lan )t Semunar




gnm.bo:; ‘Zunu 187 "LZZVH XZ SOV A0S L-THO

L'0/00S1
1d oney
10 oney

WM 1611 (0Z8Z'0r+9E0°0
(V 0£L7) ‘Zury 29/04pXZ HSOV L ANOSE-THO

wyo 1gL'e 612
|

o nar

1'0/0061
1d oney
10 oney

WY LEL'PE 'SYOZ 0 +SR90 0
(W 09L1) ‘Zunru 192 'LZZWH XZ ¥SIY ANOSL-THO

wyo zge'L €12
€1

%—03

ey WYO9SE'S 212

1/000E 21

WOI PO0E0S7LE ‘0282 0r+9E00

10054
10 oney

9

wy 48295 = (V Sv9) ZWW ObZ X L ‘LZZVH AM0SI-THO

ONNAVS snanx

o

(¥ 0££2) ‘Zunu 09/0LYXZ WSV L ANOS 1-THO

% B6E°ZL VAN 09 'AY ZZ0S1 € ojei)

wyo 6e'6l 111Z

oanNaX

% ¥'ZL YAWN O€ ‘A 02051 2 0je1) 11 .0.3-:\'-
% 080} VAW 02 ‘A¥ 22051, | ojes) P verend P

v8L8 ¥1Z LEL0=ZX  SYS00 =2 SPOZ'0 =2X $890°0 =2u

v POBED=AX  JEVORIY 1ooom 1wy WD =X 2610 =

W) S£6'0Z ‘9968 0r+LEL0°0 wy TR ‘
tv o) w820, SWVHARSEWO | (v vocs) g a,._ﬁw:s 09 |,y peorer L o OV 122V 2
= (v 5p9) Zww 0pz X H ANOSL-THO
1aaMd

NYONNVYI NVYHYENY3d IWNT3FE3S



Sebelom Seftwg ulavg

11

Siemens 7SA522

MRANGGEN - PURWODADI UNGRN PDADI
KETETAPAN - J(D . Llaa = 56.784&m

e Libb:=0 km
Jenis

L1a : OHL-150kV HAWK,1x240 mm2 (645 A) Lla:= 44.688 km
L1b : ACCC,AMSTERDAM 2x360 mm2 (2702A)

Rlla:=0.137 Xlla:= 0.3966 CCCla:= 645

= L = Lla# Lib
R11b:= 0.0545 X11b:= 0.13] CCCIbm=2703 |\ _ 43925 km

penghantar
L1b = 4237 km

Vn:= 150000

Imp. urutan positif
RLI1:= (Llaa-R11a) + (L1bb-R11b) XL11:= (Llaa-X11a) + (L1bb-X11b)
ZLI11:= (RL11 + j-XL11) ZLI1 = 7.779 + 22.521i

RLI1=7.779 XLI11=22.521

2 2
ZL1] ;= JRLn + XLI1 |zL11] = 23826 N

Ophl = Syl Ophl = 70.943
RL11/ k

Imp. urutan nol
Ri0a:= 0287  Xl0a:= 1.191
R10b:= 0.2045  X10b:= 0.3933

RL10 := [L1aa:(R10a)] + [L1bb-(R10b)] XL10:= (Llaa-X10a) + (L1bb-X10b)
ZL10 := (RL10 + j-XL10) ZL10 = 16.297 + 67.63i 2
RL10 = 16.297 XL10 = 67.63

7110:= JRLIG? + XL10% |zL10] = 69.566 0

Oph10 := a %}% Ophl10 = 76.452 deg

X




1.2 Purwodadi Kudus- 1/2

Jenis penghantar TACSR, 2x410/60 mm2, CCC =2730A L2 := 31.503 km

R21:=0.038  X21:=0.2790 Q /km CCC1 := 2730
Yn;= 150000
Imp. urutan positif
RL21 := R21-L2 XL21:= X21-12 Q
7121 := (RL21 + j-XL21) Z121 = 1,197 + 8.789i Q

RL21 = 1197  XL21=8.789
22l Jri2i? + xia? |z21] =887 @

X121) 1
Oph2 := atan| —— |.~ Oph2 = 82244  de
’ RLZI) k " .

Imp. urutan nol
R20:=0.168  X20:=0.8095 9 /km

RL20 := R20-L2 X120 := X20-L2 Q
Z120 := (RL20 + j-X1.20) Z120 = 5.293 + 25.50202
RL20=5293 X120 = 25.502

220~ JrL20? + x1202 |z120] = 26.045 0

6ph20 := %g)-% 0ph20 = 78.276  deg

Slemens 7SA522




1.3 Kudus - Sayung

Jenis penghantar ACSR, 2x281 mm2, CCC = 1160A L3 = 34.137
R31:= 00685 X31:=02045 0/km

Imp. urutan positif
RL31:= R31L3 XL31:= X31-L3 0
ZL31 := (RL31 + j-XL31) Z131=2338 + 6.981i 0
RL31=2338 XL31=6.981

ZAal= Jria?? + xu3i? |zL31] = 7362 @

x131) 1
Sl il S L oph3 = 71.481  d
’ RL‘H) K . 8

Imp. urutan nol
R30:= 02185 X30:= 06135 Q/km

RL30 := R30-L3 XL30:= X30-L3 22
7130 := (RL30 + j-XL30) 7130 = 7.459 + 209432
RL30 = 7.459 X130 =20.943

Z130;= VRL30® + XL30® |zL30) = 22232 @

B XL30) 1 _
0ph30 := atan| 7= 0) - oph30 = 70396  deg
1.4 Purwodadi - kdmbo1-2
Jenis penghantar ACSR, 240 mm2, CCC =600A 14:=20935 km

R41:=0.137 X41:= 03966 0/km

imp. urutan positif
RLAL = R41-1A X141 := X41-14
Z1A1 = (RLAL + j-X1A1) ZIA1 = 2.868 + 8.303i Q |z141] = 8.784
ophd = arg(ZLAIYK | Ophd = 70.943 deg
Imp. urutan nol
X140 := 3-X41-14 RLAO := (R41 + 0.15)-14
ZIA0 := (RLAO + j-X1A0) |zL40| = 25.623 0

Siemens 7SA522

1.5 Kudus - Jekulo




Jenis penghantar TACSR, 2x410 mm2, CCC = 2730 A LS=1L191  km
R51:=0.036 X51:=0282 0/km

Imp. urutan positif

RLS1:= R51.L5 XL51:= X51.L5
ZL51 := (RLS1 + j-XL51) ZL51 = 0.403 + 3.156i 2 |zLs1] = 3.181
Ophs := arg(ZL51).k ! OphS = $2.725 deg
Imp. urutan nol
XL50 := 3-X51-L5 RL50 := (R51 + 0.15)-L5
ZL50 := (RL50 + j-XL50) |zLs0| = 9.694 0

2. Impedansi Trafo Gl Purwodadi
2.1 GI Purwodadi Trf 3 60 MVA, 12,398 %

2
XT1 = 0.12398-150
60

dipilih impedansi terkecil jika terdapat beberapa trafo

XT1 = 46.492 Q

Siemens 7SA522




3. PERHITUNGAN SETELAN RELAI JARAK

Distance relay Siemens - 7SA522 (Pola PUTT)

3.1.1 RatioCT & PT

CTl:= M A PT1 = = Volt Al&:: 1 A
| cn
) nl = 1.333 o= 100 V

3.1.2 Scope of Functions

0110 : Trip Mode 1 Pole -/3 Pole
0112 :21 Phase Distance Protection Mho

0113 :21G Ground Distance Protection Quadrilateral
0121 :85-21 Pilot Protection for Distance PUTT

0124 :50HS High Speed SOTF Enable

0131 :Earth FaultO/C Not Used
0132 :Teleprot E/F Not Used
0138 : Fault Locator Enable

3.1.3 Power System Data
Line Angle

Ophl = 70.943 deg

mMo: X

1111 : Line Length

1116 : RE/RL(Z1)

- Zero Sequence compensatio factor RG/RL(Z1) : R01

RO1 := AL . 1 RO1 = 0.365
3 \RL11

1117 : XEXLZ1)

- Zero Sequence compensatio factor XG/XL(Z1) : X01
XL10

xon:%-(m-l) Xoi=0668  [ROEN

Siemens 7SA522




1118 : RE/RL(ZB. Z5)

- Zero Sequence compensatio factor RG/RL(ZB...5) : ROB...5

1 (RL20
ROBS = —-| —— — 1 ROBS = 1.14 ROB3 = 1.14
3 (le )

1119 : XE/XLEZB. Z5)

- Zero Sequence compensatio factor XG/XL(ZB...5) : X0B...5

1 (X120 :
XOBS := ?(ﬂ - l) XO0BS5 = 0.634 X0B3 ;= 0.634
3.1.3 Paramaterblock 12xx: 21 Distance protection, general setting
1201 : FCT Distance =0n
1202 : Minimum Iph> =01A

1232 : Inst. Trip SOTF

with Zone1B
1241 : R load (ph-E)

'Xgis 150000

CCC = 600

Vn
- Load impedance Z‘d"[m]-nl v i

- Power factor load angle  o1d:= [(32 + 5)K]

- Resistance/Reactance RId := Zld-cos(01d)-0.5 Q (secondary)
impedance limit

) (secondary)

X1d := Z1d-sin(01d)-0.5

- Foot resistance Kl oerimen
Resistive Reach calculation :
Zioedmin = 71408 EEEERSIE o sckuder  goun0 Resistive Reach dibatasi 50% dad
Zisafety = 0.5-21d @ (sckundery "M Podansi beban maksimum
Resistivereach max:  Rgmax:= Zlsafety REmES9838| 0  sckunder
Siemens 7888istive reach min ; Rgmin := 40-nl Rg 33331 0 sckunder

R lnad (nh-F\ RT nhE = Ramev T O L



Siemens 7SA522

1242 : phi load (ph-E) OLphE := -"kﬂ OLphE = 37 degree

1243 : R load (ph-ph) RLphph := Rgmax Q  sekunder

1244 : phi load (ph-ph) OLphph := % 6Lphph = 37 degree

1203 : 310>, load current lo = 0.1 To=0.1 A sekunder
unbalance

1204 : 3V0>, load voltage Vo =20 Vo= 20 V  sekunder
unbalance

1207A : 310>Iphmax Tolph := 0.1 Iolph = 0.1 V  sekunder

3.1.4 Paramaterblock 13xx: 21 Distance Zones Quadrilateral =1 A

Rod insulator length ac=73 m
Arc current lm =§s_g§ A
Resistansi tahanan kaki tower diasumsikan 10 Ohm
Foot resistance of tower Rfoot:= 10  Ohm
(Rfoot)
28700-Larc P — )
Arc resistance Rarcl := F Rarcl=3.766 @ primer

Rarc := Rarcl-(|Rarcl| < |[RL11|) + 0-(|RL11| < |Rarcl]) dipilih :

1301 : Op. mode Z1 = Forward
1302:RZ1) RZIP := [(0.8RL11) + (0.5-Rarc)] RZIP=8.106 € (Primer)
RZI = RZIP IRzl = 10508 1 (GBkinen
1303 : X (21)
XZIP = 0.8XL11 XZIP = 18.016 Q (Primer)
XZ1 := XZ1P-nl 1xzif 225022 6§
ZIP = (RZIP + j-XZIP) |z1p| = 19.756
Setting Zone-1 terhadap Z line adalah
Z1%:= _IE‘_ZL,OO %
jzan| |zL11| = 23.826
Z1%= 82917 %




1302 : RG (21)

RGZIP := [(0.8RL11) + Rfoot + Rarc] RGZIP = 19.989 Q  (Primer)

RGZI1 := RGZ1P.nl [RGZ1| = 26.65:9 (Sekunder)

(EQUE == i = S - Y NSNS o, e |

1351 : Op. mode Z1B = Forward

1352 :R (Z1B) linfeed := 1

RZIBP = [0.8-(RL11 + 0.8-RL21-Tinfeed) + (0.5-Rarc)] RZIBP = 8872 N (Primer)
RZIB := RZIBP-nl IRZIB| = 11.83 @ (Sekunder)

1353: X (Z1B)

XZ1BPmin := 1.2-XL11 XZ1BPmin = 27.025 2 (Primer)
XZ1BPmax] := 0.8-(XL11 + 0.8-XL21-linfeed) XZ1BPmaxl = 23.642 0 (Primer)
XZ1BPmax2 := 0.8-(XL11 + 0.5-XT1-linfeed) XZ1BPmax2 = 36.613 2 (Primer)

Dipilih Zone 1B terbesar tetapi tidak lebih besar dari zone 1B trafo

X21Bmak := XZ1BPmin-(|XZ1BPmin| > |XZ1BPmax1|) + XZ1BPmax1-(|XZ1BPmax1| > | XZ1BPmin|
X1BP := X21Bmak-(| X21Bmak| < |XZ1BPmax2|) + XZ1BPmax2-(|XZ1BPmax2| < |X21Bmak|)
X1BP = 27.025 [X1BP| = 27.025 Q  (Primer)

XZ1B = X1BP-n] X218} = 36033 11/(Sekunder)
Z1BP := (RZIBP + j-X1BP) |ZIBP| = 28.444 0 (Primer)
Setting Zone-1B terhadap Z line adalah

Z1B% = LZ1BPL 100 o
zLn|

ZIB%=11938 %

1352 : RG (Z1B)

Slemens 7SA522

RGZIBP := [0.8-(RL11 + 0.8-RL21-linfeed) + Rarc + 2-Rfoot] RGZI1BP = 30.75Q (Primer)
RGZIB := RGZ1BP-nl




. el s o R :

1311 : Op. mode Z2 = Forward

1312:R (22) Ankisd= !
RZ2P := [0.8-(RL11 + 0.8-RL21.linfeed) + (0.5-Rarc)] RZ2P = 8.872 Q  (Primer)
RZ2 := RZ2P-nl |RZ2| = 11.83 0 (Sckunder)
1313: X (Z2)
XZ2Pmin := 1.2-XLI1 XZ2Pmin = 27.025 © (Primer)
XZ2Pmax]1 := 0.8-(XL11 + 0.8-XL21-linfeed) XZ2Pmax] = 23.64.2 (Primer)
XZ2Pmax2 := 0.8-(XL11 + 0.5-XT1-linfeed) XZ2Pmax2 = 36.612 02 (Primer)
Dipilih Zone 2 terbesar tetapi tidak lebih besar dari zone 2 trafo
X21mak := XZ2Pmin-(|XZ2Pmin| > |XZ2Pmax1|) + XZ2Pmax1-(|XZ2Pmax1| > |XZ2Pmin|)
X2P := X21mak-(|X21mak| < |XZ2Pmax2|) + XZ2Pmax2-(|XZ2Pmax2| < | X21mak]|)
X2P = 27.025 |X2P] =27.025  Q (Primer)
XZ2 := (X2P)-nl |XZ2] =36.033  Q (Sekunder)
Z2P := (RZ2P + j-X2P) |Z22P| = 28.444  Q (Primer)
Setting Zone-2 terhadap Z line adalah
22% = ﬂl—-m( %
|zLn|
22%= 119.38 %
1314 : RG (22)
RGZ2P := [0.8-(RL11 + 0.8-RL21-linfeed) + Rarc + 2-Rfoot] RGZ2P = 30.755 2 (Primer)
RGZ2 := RGZ2P-nl |RGZ2| = 41.007 0 (Sekunder)

1321 : Op. mode Z3 = Forward
1322:R (Z3) Anfesdy=1
RZ3P = [1.2-(RL11 + RL21-linfeed) + (0.5-Rarc)) RZ3P = 12655 0 (Primer)
RZ3 := RZ3P-nl |RZ3)'= 16873 ¢ (Sckinder)
1323: X (Z3)
XZ3Pmin := 1.2-(XL11 + XL21) XZ3Pmin = 37.572 € (Primer)
Siemens 7SA522  x73Pmax] := 0.8[XL11 + (linfeed-1.2-XL21)] XZ3Pmax] = 26.45¢Q) (Primer) TRA

XZ3Pmax2 := 0.8:[XL11 + [linfeed-0.8-(X1L21 + 0.8-XL31)]] XZ3Pmax2 = 27.21(Q (Primer)



XZ3Pmax3 := 0.8-(XL11 + 0.8-XT1-linfeed) XZ3Pmax3 = 47.77:Q (Primer)

Dipilih Zone 32 terbesar tetapi tidak lebih besar dari zone 3 trafo
X3)o= XZ3Pmin-(|XZ3Pmin| > |XZ3Pmax1|) + XZ3Pmax1-(|XZ3Pmax1| > |XZ3Pmin|)
X32 = XZ3Pmax2-(|XZ3Pmax2| > |X31]) + X31-(|X31] > | XZ3Pmax2|)

X3P := XZ3Pmax3-(|X32] > |XZ3Pmax3|) + X32:(|XZ3Pmax3| > |X32])
X3P = 37.572

XZ3 := X3P-nl
Z3P := (RZ3P + j-X3P)

Setting Zone-3 terhadap Z line adalah
Z3% = —I—Z£L40(%
|zL11)

Z3%= 166395 %
1324 : RG (Z3)

|X3P| =37.572 0 (Primer)
|XZ3| = 50.096 @ (Sekunder)
|z3P| = 39.646  Q (Primer)

RGZ3P := [1.2-(RL11 + RL21-Tinfeed) + Rarc + 2-Rfoot] RGZ3P = 34537 2 (Primer)
RGZ3 := RGZ3P-nl

|RGZ3| = 46.05 Q (Sekunder)

3.1.5 Paramaterblock 13xx: 21 Distance Zones MHO

1401 : Op. mode Z1 =Forward
1402 : ZR (Z1)

ZRZIP := 0.8-ZL11 |zrZ1P| = 19.061 2 (Primer)
ZRZ\ = ZRZIP-nl

|zrz1| = 25.415 2 (Sekunder)
Setting Zone-1 terhadap Z line adalah
mz1% = 22 100 %
|zLn|
ZRZ1% = 80 %
siemdA3das0p. mode Z1B = Forward TRA
1452 : ZR (Z1B) i

Anfsd= 1
bt 4o PSS 1A 7T

[ 2 Ao enn O Mt



Z2makl := [ZL11 + (0.8-Z1.21)-linfeed]-0.8 |Z2mak1| = 24.738
Z2mak2 := (ZL11 + 0.8-Z1.21)-0.8 |Z2mak2| = 24.738

ZTrf = 0.8-(ZL11 + 0.5.XT1.j)arah trafo di Gl Purwodadi

|ZTef] = 26.63
Dipilih Zone 2 terbesar tetapi tidak lebih besar dari zone 2 trafo

Z21mak := Z2mak1-(|Z2mak1| > | Z2min| ) + Z2min-(|Z2min| > |Z2mak1])
ZRZ1BP := Z21mak-(|Z21mak| < |ZTrf]) + ZTef:(|ZTet] < |Z21mak])

ZRZIBP = 19.061 + 18.597i |ZRZ1BP| = 26.63
ZRZ1B := ZRZ1BP-nl |zrZ1B| = 35.507
OphZRZIB := arg(ZRZIB)k ' OphZRZ1B = 44.294

Setting Zone-1B terhadap Z line adalah

_ |zmziBp

Z1B% = JIZL—“l-I--IOO %

Z1B% = 111768 %

1357 : Z1B enabled before 1stAR : NO

Siemens 7SA522

©  (Primer)
2 (Primer)

2 (Primer)

0 (Primer)
2 (Sekunder)

deg




OUD Z0NE

1411 : Op. mode Z2 = Forward

1412:ZR (22) Al
Zamine= 12-ZL11 | Z2min| = 28.592
Z2mak] ;= [ZL11 + (0.8-Z121) linfeed] 0.8 |Z2mak1| = 24738

ZTif = 0.8-(ZL11 + 0.5-XT1.j)arah trafo di Gl Purwodadi

|ZTrf] = 26.63
Dipilih Zone 2 terbesar tetapi tidak lebih besar dari zone 2 trafo

Z2)mak = Z2mak1-(|Z2mak1| > | Z2min|) + Z2min-(|Z2min| > |Z2mak1|)
ZRZ2P = Z21mak-(|Z21mak| < |ZTrf]) + ZTrf-(|ZTrf] < |Z21mak])

ZRZ2P = 19.061 + 18.597i |ZrRZ2P| = 26.63
ZRZ2 = ZRZ2P-nl |ZRZ2| = 35.507

Setting Zone-2 terhadap Z line adalah

ZRZ2% = J——l-mm-loo %
|zLn|
ZRZ2% = 111.768 %

Q

(Primer)
(Primer)

(Primer)

(Primer)
(Sekunder)



1421 : Op. mode Z3 = Forward
1422 : ZR (Z3) i st

Z3min:= 1.2-(ZL11 + Z121) | Z3min| = 39.236

Z3makl = 0.8-[ZL11 + (1.2-ZL21)-linfeed] = 27.577 |23mak|| = 27577

Z3mak2 := 0.8-[ZL11 + [0.8-(ZL21 + 0.8-ZL31)-linfeed])] |Z3mak2| = 28.508

Z3Trf := 0.8-(ZL11 + 0.8-XT1-j) arah trafo di Gl PURWODADI

|Z37rf] = 35337
731 = Z3mak1-(|Z3mak1| > |Z3mak2| ) + Z3mak2-(|Z3mak2| > |Z3mak1|)
732 = 231-(|231]| > |Z3min|) + Z3min-(|Z3min| > |Z31])

ZRZ3P = Z3Trf-(|232] > |237rf]) + 232-(|Z3Trf] > |232])
|ZrRZ3P| = 35337
ZRZ3 := ZRZ3P-nl |ZrRZ3] = 47.116

Setting Zone-3 terhadap Z line adalah

ZRZ3% = |zRZ3?] (o
|zL11)
ZRZ3% = 14831 %

(Primer)

Q0  (Primer)

2 (Primer)
Q2 (Seckunder)

senels6sRaramaterblock 13xx: 21 Distance Protection, time delays

Timer Zone 2,3



FMErZone £

|zLi| = 23.826 |z2P| = 28.444

q:= |z2P| - (|zL11]) Zoneldepan := 0.8-2121

q=4.618 kurangdari |Zoneldepan| =7.096 Q (Primer)

Lihat apakah nilai impedansi (22 yang di pilih - ZL11 )itu nilainya kurang dari zone 1 di GI
depannya. Jika kurang maka nilai waktu yang dipilih T2=0,4 jika hasilnya lebih dari maka
nilai yang dipilih adalah T= 0.8

T2a:= 04 T2b:= 038

T2:= T2a[(|Z2P| - |ZL11]) < (|Zone1depan| )] + T2b-[(|Z2P| - |XL11]) > (| Zoneldepan] )]

T2=04  detik

|zLn) = 23.826
Setting waktu tunda untuk Zone-3 ditentukan 1.6 detik

T3:= 1.6 detik

1305 : T1-1phase =0.00 sec
1306 : T1-multiphase =0.00 sec
1315 : T2-1phase =0.40 sec
1316 : T2-multiphase =0.40 sec
1325 : T3 delay =1.60 sec

3.2.1 Paramaters 21xx: 85-21 Teleprotection for Distance protection

2101 : FCT Telep. Dis. =0ON

2102 : Type of line = Two terminals

3.2.2 Paramaters 24xx: Instantenous High Speed SOTF
Siemens 7SA522

2401 : FCT SOTF-O/C =0ON




2402 : 50HS SOTF Pickup

SOTF := 2.5-In SOTF=25 A
3.3 DEF
3101 FCTE.FOC :NO
3102 Blocked for DR : W/ every pickup
3103 Block 1pDeadTime :YES
3110 Op mode 310>>> : Inactive
3120 Op mode 310>>> : Inactive
3140 Op mode 310>>> : Inactive
3110 Op mode 310> : Forward
3131 310> :0.2A
3132 T 310> : 2 detik
3133 Instant trip pilot :YES
3134 Instant trip SOTF :NO
3135 Instant blocking :YES
3160 POLARIZATION :UOHY
3201 85-67 Pilot Prot For Dir GF :ON
3202 Type of line : Two terminal
TimerDEF
With teleproteksi TDEF0 := 0.0 second
Without teleproteksi TDEFbu := 2.0 seconds

Siemens 7SA522
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Cesudah sethng ulang

1.1 MRANGGEN - PURWODADI

KETETAPAN |- /) k= %
J:?)ishantar L1a : OHL-150kV HAWK,1x240 mm2 (645 A) Lla:= 44.688 km
peng L1b : ACCC,AMSTERDAM 2x360 mm2 (2702A) Lib:= 4237 km
Rlla:=0.137 Xlla:= 0.3966 CCCla:= 645 Ll:=Lla+ Llb
CCClb:= 2703 L1 = 48.925 km
RI1b:= 0.0545 Xl1lb:= 0.131 Vi = 150000

Imp. urutan positif

RL11 := (Lla-R11a) + (L1b-R11b)
ZLI1 == (RLI1 + j-XLI1)

RLI1 =6353 XLII= 18278
DIPILIH

Imp. urutan nol

Siemens 7SA522

R10a = 0.287 X10a:= 1.191

R10b:= 02045 XI10b:= 0.3933

RL10 = [L1a-(R10a)] + [L1b-(R10b))
ZL10 := (RL10 + j-XL10)
RLIO = 13.692 XL10 = 54.89

7110 = RLI0® + XL10?

XL10\ 1
h10 := atan| —— |- —
o l“‘(RLIO) k

XLI1:= (Lla-X11a) + (L1b-X11b)
ZLI1=6.353 + 18.278i

|zLii] = 19351 @

phl = 70.834

XL10 := (Ll1a-X10a) + (L1b-X10b)
ZL10 = 13.692 + 54.89i

|zL10] = 56.572 ©

Ophl0 = 75.994 deg

TRA




1.2 Purwodadi Kudus-1/2

Jenis penghantar TACSR, 2x410/60 mm2, CCC =2730A 12 := 31.503 km
R21:=0.038  X21:=02790 Q/km CCC1 := 2730
Yn,= 150000
Imp. urutan positif
RL21 := R21-L2 XL21:= X21-12 Q
7121 := (RL21 + j-X121) Z121 = 1.197 + 8.789i N
RL21 = 1.197 X121 = 8.789

ZaL Ri2i + X121 |z121] =887 @

Oph2 = at S -l- Oph2 = 82.244 deg
RL21 ) k

Imp. urutan nol
R20:= 0.168  X20:= 0.8095 € /km
RL20 := R20-1.2 X120 := X20-12
7120 := (RL20 + j-X1.20) 7120 = 5.293 + 25.50202
RI20 = 5293 X120 = 25.502

220~ {R120 + X1.20° |z120] = 26.045

8ph20 := at At L3 0ph20 = 78.276  deg
RL20 ) k

Siemens 7SA522




1.3 Kudus - Sayung

Jenis penghantar ACSR, 2x281 mm2, CCC = 1160 A
X31:= 02045 ©/km

R31:= 0.0685

Imp. urutan positif

RL31:=R31-L3
ZL31:= (RL31 + j-XL31)
RL31=2338 XL31 = 6.981

= JRL31Z + X1312
pARIN:

XL31y 1
k

Oph3 := a
4 RL31

Imp. urutan nol
R30 := 0.2185

RL30:= R30-13
Z130 := (RL30 + j-X130)
RL30 = 7.459

Za0:= YR30 + x1307

0ph30 = st 20 )1
RL30 ) k

1.4 Purwodadi - kdmbo1-2

Jenis penghantar ACSR, 240 mm2, CCC =600 A
X41:= 03966 0 /km

R41 := 0.137

Imp. urutan positif

XL30 = 20.943

L3 = 34.137

XL31:= X31-L3 2

ZL31 = 2338 + 6.981i 2

|z131] = 7362 @

Oph3 = 71481  deg

X30:= 06135 0 /km

XL30:= X30-L3 2
7130 = 7.459 + 20.943

|zL30] = 22232 @

Oph30 = 70396  deg

[4:=20935 km

RI41 = R41-14
ZIA] = (RLA1 + | XLAD)
Ophd = arg(ZlAl)-k_I

Imp. urutan nol
X140 := 3-X41.14

Siemens 784522 Z1A0 = (RLAO + j-XLAO)

XLA1 := X41.14
ZLA1 = 2.868 + 8.303i 0 |ZLa1| = 8.784

Ophd = 70.943 deg

RLA40 := (R41 + 0.15)-14

|ZL40| = 25.623 0

km




1.5 Kudus - Jekulo

Jenis penghantar TACSR, 2x410 mm2, CCC = 2730 A Ly LIS dem
R51:=0.036 X51:=0282 0/km
Imp. urutan positif
RLS1 := R51-L5 XL51:= X51-L5
ZL51 := (RL51 + j-XL51) ZL51 = 0.403 + 3.156i 2 |zL51] = 3.181

Ophs = arg(ZL51)-k Oph5 = 82.725 deg

Imp. urutan nol
XL50 := 3-X51-L§ RL50 := (R51 + 0.15)-L5

ZL50 := (RLS0 + j-XL50) |ZL50] = 9.694 ¢)

2. Impedansi Trafo Gl Purwodadi
2.1 GI Purwodadi Trf 3 60 MVA, 12,398 %

0.12398- 1502
60
dipilih impedansi terkecil jika terdapat beberapa trafo

XTl =

XTI = 46.492 Q

Siemens 7SA522

TRA



3. PERHITUNGAN SETELAN RELAI JARAK

201 1-

Distance relay Siemens -

virangger

7SA522 (Pola PUTT)
3.1.1RatioCT & PT
CT1:= @ A Pri= 20090 o In=1 A
g (l;_:: nl=1 o= 100 v

3.1.2 Scope of Functions

0110 : Trip Mode 1 Pole -/3 Pole
0112 :21 Phase Distance Protection Mho

0113 :21G Ground Distance Protection Quadrilateral
0121 :85-21 Pilot Protection for Distance PUTT

0124 :50HS High Speed SOTF Enable

0131 :Earth Fault O/C Not Used
0132 : TeleprotE/F Not Used
0138 : Fault Locator Enable

3.1.3 Power System Data

Line Angle Ophl = 70.834 deg
B oph-71 dewree
110: X' [x11] = 0374 20
km
1111 : Line Length Ll =48925 km
1116 : RE/RL(Z1)

1117 :

Siemens 7SA522

- Zero Sequence compensatio factor RG/RL(Z1) : RO1

RL10

= l — = =
ROI := - (RL“ 1) RO1 = 0.385 ROL:= 038
XEXL(EZ1)
- Zero Sequence compensatio factor XG/XL(Z1) : X01
f— l. M - = ]
X0l = - (xun l) X01 = 0.668 X0):= 0.67

TRA




1118 : RE/RL(ZB. Z5)
- Zero Sequence compensatio factor RG/RL(ZB...5) : ROB...5

1 (RL20
ROBS = —:| —— — ] ROBS5 = 1.14 ROBS = 0403
3 (RLZI ) AN
ROBS = -0.279

1119 : XE/XLEZB. Z5)
- Zero Sequence compensatio factor XG/XL(ZB...5) : X0B...5

X0BS5 := =

3

XL20
XL21

—_— - l) X0BS5 = 0.634 XO0B5 = 0.67
XOBS

3.1.3 Paramaterblock 12xx: 21 Distance protection, general setting

1201 : FCT Distance =0n
1202 : Minimum Iph> =0.1A
1232 : Inst. Trip SOTF =with Zone1B

1241 : R load (ph-E) =

Vn = 150000
MW
CCC := 600

Vn
-Load impedance  Zd:= [(ﬁ_ CC)]'"' 71d = 144338 © (secondary)

- Power factor load angle  1d:= [(32 + 5).K]

~ Resistance/Reactance Rld := ZId-cos(01d)-0.5 Rld = 57.637 € (secondary)
impedance limit

Xld := Zld-sin(01d)-0.5 Xld = 43.432 Q (secondary)

~ Foot resistance Rf:=40  Q(Primer)

Resistive Reach calculation :

Zloadmin := ZId-0.8 Zloadmin = 115.47 0 sekunder Setting Resistive Reach dibatasi 50% dari
Zisafety := 0.5.Z1d Zisafety="72.160 0 (sckundery 'MPedansibeban maksimum
Resistive reach max : Rgmax := Zlsafety Rgmax = 72.169 Q sckunder

Siemens 78£8istive reach min : Rgmin := 40-nl Rgmin =40 2 sekunder TRA

R Inad (nh-F) RT1 nhF — Ramav lﬁnhl?‘-"nl’m 0O colbundor



1242 : phi load (ph-E) OLphE := % OLphE = 37 degree

1243 : R load (ph-ph) RLphph := Rgmax RLphph = 72.169 Q  sckunder

1244 : phi load (ph-ph) 0L phph = % OLphph = 37 degree

1203 : 310>, load current lo:= 0.1 To = 0.1 A sekunder
unbalance

1204 : 3V0>, load voltage Vo := 20 Vo =20 V  sekunder
unbalance

1207A : 310>lphmax lolph = 0.1 loIph = 0.1 V  sckunder

3.1.4 Paramaterblock 13xx: 21 Distance Zones Quadrilateral n=1 A
Rod insulator length larc:=75 m

Arc current larc:= 2500 A

Resistansi tahanan kaki tower diasumsikan 10 Ohm

Foot resistance of tower Rfoot:= 10  Ohm
(Rfoot)
28700-Larc
. Rarcl = ——— Rarcl = 3.766 i
Arc resistance 1 e,

Rare dipilih 0, bila nilai Rarc > dari RL11
Rarc := Rarcl-(|Rarcl| < |RL11]) + 0-(JRLI1| < |Rarcl|) dipilih:  Rarc = 3.766

Group Zonel settings

1301 : Op. mode Z1 = Forward

1302:R(Z1)sz;= [(0.8-RLI1) + (0.5-Rarc)] RZIP=6.965 Q (Primer)
RZI := RZIP-nl [RZ1| = 6965 € (Sekunder)
1303 : X (Z1)
XZIP = 0.8-XL11 XZIP = 14623 © (Primer)
XZI := XZIP-nl [XxZ1] = 14,623 © (Sekunder)
ZIP := (RZIP + j-XZIP) |Z1P| = 16.197
Setting Zone-1 terhadap Z line adalah
Z1%:= Jzih--loo %
A |zL11] = 0.698

3
| AN, 0,
Siemens 7SA522 Z1%= 2321 x %

1302 : RG (Z1)



RGZIP := [(0.8-RL11) + Rfoot + Rarc] RGZIP = 18.848 2  (Primer)

RGZ1 := RGZIP-nl [RGZ1| = 18.84102  (Sekunder)

1351 : Op. mode Z1B = Forward

1352 :R (Z1B) linfeed = 1

RZIBP := [0.8-(RL11 + 0.8-RL21-linfeed) + (0.5-Rarc)] RZIBP = 7.731 €2 (Primer)
RZIB := RZIBP-nl |RZ1B| = 7.731 2 (Sekunder)

1353: X (Z1B)

XZ1BPmin := 1.2-XL11 XZI1BPmin = 21.934  Q (Primer)
XZ1BPmax| := 0.8:(XL11 + 0.8-XL21-linfeed) XZ1BPmax! = 20.248 €2 (Primer)
XZ1BPmax2 := 0.8:(XL11 + 0.5-XT1-linfeed) XZIBPmax2 = 33.22 2 (Primer)

Dipilih Zone 1B terbesar tetapi tidak lebih besar dari zone 1B trafo
X21Bmak := XZ1BPmin-(|XZIBPmin| > |XZ1BPmax1|) + XZ1BPmax!-(|XZ1BPmax1| > | XZ1BPmin|
X1BP := X21Bmak-(|X21Bmak| < | XZ1BPmax2|) + XZ1BPmax2-(|XZ1BPmax2| < |X21Bmak|)

XIBP = 21.934 |X1BP| = 21.934 Q  (Primer)
XZIB = X1BP-nl |xz1B| = 21.934 ) (Sekunder)
ZIBP := (RZIBP + j-X1BP) |Z1BP| = 23.257 Q2 (Primer)

Setting Zone-1B terhadap Z line adalah

718% = 2B 100 %
|zL1|

ZIB% = 3332 x 10%

1352 : RG (Z1B)
RGZIBP = [0.8-(RL11 + 0.8-RL21-linfeed) + Rarc + 2-Rfoot] ~ RGZIBP =29.6192 (Primer)

RGZIB := RGZIBP-nl |RGZIB| = 29.614 0 (Sekunder)

Siemens 7SA522 TRA




= sl

1311 : Op. mode Z2 =Forward

1312:R (22) Alisdy= 1
RZ2P := [0.8-(RL11 + 0.8-RL.21-linfeed) + (0.5-Rarc)]
RZ2 := RZ2P-nl

1313: X (22)

XZ2Pmin:= 1.2-XL11
XZ2Pmax] := 0.8-(XL11 + 0.8-XL21-linfeed)

XZ2Pmax2 := 0.8-(XL11 + 0.5-XT-linfeed)

RZ2P = 7.731 2 (Primer)

|RZ2| = 7.731 Q  (Sekunder)

XZ2Pmin = 21.934 Q (Primer)
XZ2Pmax| = 20.24¢ Q2 (Primer)

XZ2Pmax2 = 33.22 Q (Primer)

Dipilih Zone 2 terbesar tetapi tidak lebih besar dari zone 2 trafo
X21mak := XZ2Pmin-(|XZ2Pmin| > |XZ2Pmax1|) + XZ2Pmax!-(|XZ2Pmax1| > |XZ2Pmin|)
X2P := X2Imak-(| X21mak| < |XZ2Pmax2|) + XZ2Pmax2-(|XZ2Pmax2| < |X21mak|)

X2P = 21,934
XZ2 := (X2P)-nl
72P = (RZ2P + j-X2P)
Setting Zone-2 terhadap Z line adalah

1220

= -10(%
|zL11|

72%
72%=3332x 10° %

1314 : RG (Z2)

RGZ2P := [0.8-(RL11 + 0.8-RL21-linfeed) + Rarc + 2-Rfoot]

RGZ2 := RGZ2P-nl

[X2P| = 21934  Q (Primer)
[XZ2| =21.934  Q (Sckunder)
|z2P| = 23257  Q (Primer)

RGZ2P = 29.614  Q (Primer)

|RGZ2| = 29.614 © (Sekunder)

1321 : Op. mode Z3 = Forward

1322 : R (Z3) Ainfesds= 1
RZ3P:= [1.2-(RL11 + RL21-linfeed) + (0.5-Rarc)]
RZ3 := RZ3P-nl

1323 : X (Z3)

XZ3Pmin := 1.2-(XL11 + XL21)
XZ3Pmax1 := 0.8[XL11 + (linfeed-1.2-X1.21)]

Siemens 7SA522  XZ3Pmax2 := 0.8-[XLI1 + [linfeed-0.8-(XL21 + 0.8-XL31)[]
XZ3Pmax3 := 0.8-(XL11 + 0.8-XTI-linfeed)

RZ3P= 10943  Q (Primer)
|RZ3| = 10943  Q (Sekunder)

XZ3Pmin = 32.481 Q (Primer)
XZ3Pmax| = 23.06 2 (Primer)

X7Z3Pmax3 = 44,37t Q (Primer)

MVl P oo AN be e ccmmbabax? I 1. 1ol b ne el mvca e D22



X3\:= XZ3Pmin-(|XZ3Pmin| > |XZ3Pmax1|) + XZ3Pmax1-(|XZ3Pmax1| > | XZ3Pmin|)

AN

X32 := XZ3Pmax2-(|XZ3Pmax2| > |X31]) + X31-(|X31] > | XZ3Pmax2|)
X3P := XZ3Pmax3-(|X32| > |XZ3Pmax3|) + X32-(|XZ3Pmax3| > |X32|)

X3P = 32481 |X3P| = 32.481
XZ3 = X3P-nl |X23| = 32.481
Z3P = (RZ3P + j-X3P) |z3p| = 34.275
Setting Zone-3 terhadap Z line adalah
7300 1501 0%
|2111)

73%=1911x 10° %

1324 : RG (Z3)

RGZ3P := [ 1.2(RLI1 + RL21-linfeed) + Rare + 2-Rfoot] RGZ3P = 32.826
RGZ3 = RGZ3P-nl |RGZ3| = 32.826

1401 : Op. mode Z1 = Forward

1402 : ZR (21)
ZRZIP := 0.8-ZL11 |ZRZ1P| = 0.558
ZRZ1 := ZRZ1P-nl |ZrRZ1| = 0.558

Setting Zone-1 terhadap Z line adalah

ZRZ1% = Snaiy 100 %

|zLn|

ZRZ1% = 80 %

€2 (Primer)
£ (Sekunder)
€2 (Primer)

€2 (Primer)
€ (Sekunder)

Q2 (Primer)

©  (Sekunder)

1451 : Op. mode Z1B =Forward
1452 : ZR (Z1B) Jlinfeed = 1
Siemens 7SA522 Z2min:= 1.2-ZL11 | Z2min| = 0.837
Z2mak]1 = [ZL11 + (0.8-ZL21)-linfeed)-0.8 |Z2mak1| = 5.842

7Imalk? — (7T 11 2 N K710 R |79mat2] — 5 242

0

Q
0

(Primer)
(Primer)

{Primar)




ZTif = 0.8-(ZL11 + 0.5-XT1.j)arah trafo di Gl Purwodadi

|ZTef] = 19.138 2 (Primer)
Dipilih Zone 2 terbesar tetapi tidak lebih besar dari zone 2 trafo

Z21mak = Z2maki-(|Z2mak1] > |Z2min{) + Z2min-(|Z2min| > |Z2mak|)
ZRZIBP = 221mak-( | 221mak| < |ZTrt]) + ZTef(|ZTrf] < |Z21mak])

ZRZIBP = 5817 = 0.54i |zZRZ1BP| = 5842  ©  (Primer)
ZRZ1B := ZRZ1BP-nl |ZrZ1B| = 5.842 0 (Sekunder)
OphZRZ1B = arg(ZRZIB)-K ' OphZRZIB = 5308  deg

Setting Zone-1B terhadap Z line adalah

|zrZ1BP|

100 %
|zLn|

Z1B% =

Z1B% = 837.11 %

1357 : Z1B enabled before 1stAR : NO

Siemens 7SA522




Group Zone2 (MHO) seftings:
1411 : Op. mode Z2 = Forward

1412 :ZR (22) A= 1
Z2min:= 1.2-ZL11 |Z2min| = 0.837 Q  (Primer)
Z2makl ;= [ZL11 + (0.8-Z1.21) linfeed]-0.8 |z2mak1| = 5842 @ (Primer)

ZIri:= 0.8-(ZL11 + 0.5.xT1-j)arah trafo di Gl Purwodadi

|zrer] = 19.138 Q  (Primer)
Dipilih Zone 2 terbesar tetapi tidak lebih besar dari zone 2 trafo

Z2)mak = Z2mak1-(|Z2mak1| > | Z2min| ) + Z2min-(|Z2min| > |Z2mak1|)

ZRZ2P = Z21mak-(|Z21mak| < |ZTrf]) + ZTef(|ZTrf] < |Z21mak|)

ZRZ2P = 5.817 + 0.54i |zZrRZ2P| = 5.842 Q0 (Primer)
ZRZ2 == ZRZ2P-nl |zrZ2| = 5.842 Q2 (Sekunder)

Setting Zone-2 terhadap Z line adalah

ZRZ22% = J'Z;ZR%-LIOO %

ZR72% = 837.11 %

Siemens 7SA522 TRA



1421 : Op. mode Z3 = Forward
1422 : ZR (Z3) Infeed = 1

Z3min:= 1.2-(ZL11 + Z121) | Z3min| = 10.885 2 (Primer)

Z3makl := 0.8-[ZL11 + (1.2-ZL21)-linfeed] = 8.656 + 0.5¢ |Z3makl| = 8.673 0 (Primer)

Z3mak2 := 0.8-[ZL11 + [0.8-(Z121 + 0.8-ZL31)-linfeed]] |Z3mak2| = 9.602 Q  (Primer)

Z3Tif = 0.8-(ZL11 + 0.8-XT1.j) arah trafo di G| PURWODADI
| Z31rf] = 30.296

731 := Z3mak1-(|Z3mak1| > |Z3mak2|) + Z3mak2-(|Z3mak2| > |Z3mak1|)
732 = 731:(]231) > |Z3min|) + Z3min-(|Z3min| > |Z31])

ZRZ3P = Z3Tef(|232] > | 237Tef]) + 232-(|Z3Tef| > |232])
|zZrRZ3P| = 10.885 2 (Primer)

ZRZ3 = ZRZ3P-nl |ZrRZ3| = 10.885 Q2  (Sckunder)

Setting Zone-3 terhadap Z line adalah

Rz3% = JRBPL 00 o,
|zLi1]
ZRZ3% = 1.56 x 10° %

3.1.6 Paramaterblock 13xx: 21 Distance Protection, time delays

Timer Zone 2,3
Siemens 7SA522

|71.01] = 0 698 |72p| = 23257



q:= |22pr| - (|zL11]) Zoneldepan = 0.8-7121

q=22559 kurangdari |Zoneldepan| =7.096 € (Primer)

Lihat apakah nilai impedansi (Z2 yang di pilih - ZL11 )itu nilainya kurang dari zone 1 di Gl
depannya. Jika kurang maka nilai waktu yang dipilih T2=0,4 jika hasilnya lebih dari maka
nilai yang dipilih adalah T= 0.8

T2a:= 04 T2b:= 0.8

T2 = T2a[(|22P| - |ZL11]) < (| Zoneldepan| )] + T2b-[(|22P| = |XL11]|) > (]| Zoneldepan| )]

T2 =10 detik

|zL11] = 0.698
Setting waktu tunda untuk Zone-3 ditentukan 1.6 detik

T3:= 1.6 detik

1305 : T1-1phase =0.00 sec
1306 : T1-multiphase =0.00 sec
1315 : T2-1phase =0.40 sec
1316 : T2-multiphase =0.40 sec
1325: T3 delay =1.60 sec

3.2.1 Paramaters 21xx: 85-21 Teleprotection for Distance protection

2101 : FCT Telep. Dis. =0ON

2102 : Type of line = Two terminals

3.2.2 Paramaters 24xx: Instantenous High Speed SOTF

2401 : FCT SOTF-O/C =ON

Siemens 7SA522
2402 : 50HS SOTF Pickup




SOTF := 2.5-In SOTF=25 A
3.3 DEF
3101 FCTE.FOC
3102 Blocked for DR
3103 Block 1pDeadTime
3110 Op mode 310>>>
3120 Op mode 310>>>
3140 Op mode 310>>>
3110 Op mode 310>
3131 310>
3132 T 310>
3133 Instant trip pilot
3134 Instant trip SOTF
3135 Instant blocking
3160 POLARIZATION
3201 85-67 Pilot Prot For Dir GF
3202 Type of line
TimerDEF
With teleproteksi TDEF0 = 0.0 second
Without teleproteksi TDEFbu := 2.0 seconds

Siemens 7SA522

:NO
: W/ every pickup
:YES

: Inactive
: Inactive
: Inactive

: Forward
:02A

: 2 detik

2 YES
:NO
:YES

:UO+HY

:ON
: Two terminal

TRA



Jka ZL Lama lebih panjang 15% dari ZL Baru, tidak overlap

—— . o 4 e | R
UNGRN - MRGEN MRGEN - PDADI
Rasio T 1500 "F—a ™ 1500
Rasia 1500 i ST 1500 ]
| WAWK0+AQ | HAWK 240 ¢ AC3 ZX TACSR 2X410 ¢+ HAWK 240 T
Impedans] Konduktor
0.19240.5281 0.1924+0.528 0175406761
penghantar
i TR 489 A e R ]
:::""m 27.48450814 ohm P 2748731727 ohen # 21.99316313 ohin P
27.48450814 Ohm § 2748731727 Ohm S 2199316313 Ohm S
Raslo CV, 1.0000 1.0000 m_ gl e o 1}
S Ohm primer | Panjang (km) | Ohm sekunder |  ohmpnmer | (k) _Ohmprimer | Panjang (km)
one 1 fohm) 1512 w0 | 2582 25816 459502 26.03 4533
2 (ohm) 2716 4834 37.78 32.78 67.2451 e 8435
3 (ohm) 39.64 99.10 48.24 ar2a 458629 6153 109,52
T Zome 1 (sec) 0.02
T Zone 2 (sec) 041
¥ Zone 3 (sec) 1.61
OHM S OHM P LENGTH | TIME OHM S OHM P |LENGTH| TIME OHM 5 OHM P|LENGTH| TIME
0.00 0.00 0.00 0.01 27.48 27.48 | 48.92 0.02 54.97 54.97 | 97.85 0.03
1512 | 1512 | 2691 | 001 | 5330 | 5330 | 9487 | 0.02 81.00 81.00 | 144.18| 003
15.12 15.12 26.91 0.40 53.30 53.30 | 94.87 0.41 81.00 81.00 | 144.18 0.42
27.16 27.16 | 4834 | 040 65.26 65.26 |116.17 | 0.41 102.36  |102.36| 182.20| 0.42
27.16 27.16 48.34 1.60 65.26 65.26 | 116.17 161 102.36 102.36| 182.20 1.62
[ 3968 | 3964 7056 | 1.60 7572 | 7572 [134.78| 161 11650  |11650(207.36| 162
39.64 39.64 70.56 0.00 75.72 75.72 | 134.78 0.00 116.50 116.50] 207.36 0.00
| SCANNING PROT TRANSMISI
: OHM S(QUAD)
1n
= . . 4
]

"4

=4=UNGRN - MRGEN

Impedance | Ohm Sekunder )

® MRGEN - PDADI

“

= =PDADI-KUDUS




Jka ZL Lama lebih panjang 20% dari ZL Baru, masih overlap

_SegmenPenghantar | UNGRN MRGIN WMAGEN - POADI g
P Rasio (v) 1500 - 1500 'l
ﬂ%u 1500 1500 1500
Jenis Kondultor | HAWK 240 + AC3 ! NESEEN — MAWK 240 4+ ACT | _ AXTACSR 25410 + HAWK 240
Impedansi Kondukt or |
| orosoe | omaess _oarseere .
“T“
f et B e Y] S G e ol el WO ~n =g
1748450814 ohm P 2748731727 ohm P 21.99316313 ohen P
M 27 ABASO814 Ohm S 2748731727 Ohm S n 2199316313 Obm §
[ 1.0000 -
Ohm primes =
26487
_gl.ll
4824
0.02
0.41
1.61
OHMP [LENGTH| TIME | OHM P|LENGTH| TIME |
000 000 | 000 | 001 2748 2748 | 4892 | 002 | 5497 54.97 | 97.85 | 003
15.12 15.12 2691 | 0.01 53.97 53.97 | 96.06 | 002 |  81.00 81.00 | 144.18 | 0.03
15.12 1512 2691 | 0.40 5397 | 5397 | 96.06 | 0.41  81.00 81.00 | 144.18| 0.42
27.16 27.16 4834 | 0.40 65.26 65.26 |116.17 | 0.41 102.36 102.36 182.20 | 0.42
2716 27.16 4834 | 160 6526 | 6526 |116.17| 1.61 102.36 102.36/182.20 | 162
3964 39,64 7056 | 1.60 75.72 7572 [134.78 | 161 116.50 116,50, 207.36 | 162 |
39.64 39.64 70.56 | 0.00 75.72 75.72 | 13478 0.00 116.50 116.50/ 207.36 |  0.00
! SCANNING PROT TRANSMISI
‘ OHM S(QUAD)
. . P e - n
£
. . e et -
| e——— 3 - ‘ [\ﬁ—-———'—

=4=UNGRN - MRGEN

tmpedance | Ohm Sekunder)

¥ MRGEN - PDADI = =PDADI-KUDUS




Jka ZL Lama lebih panjang 30% dari ZL Baru, masih overlap

= I T —— Y T T
E T ) | T || i P"‘—‘T ; I’v"‘l
T - [ : = | T
UNGRN  MRGEN MRGEN - PDADI PDADI-KUDUS
1500 1500 1500
_ 1500 » S B e 1500 1500 A
_ HAWK 240+ AC3 HAWK240eA3 0 | OXTACSRIXAI0+HAWK240
019240528 0.192+40.5281 V175406761 et Lo
489 489 s
2748450814 ohn P 8 2748731727 ohmP 2199316313 ohm P
27.48450814 Ohm § 2748731727 0hms 2 30mn S
1.0000 1.0000
Ohm primec | Panjang (km) | Ohm sekunder Ohm primes
1 (ohm) 15.12 26.91 27.85 27.845
2 (ohen) 2716 4834 37.718 s
3 (ohm) 39 64 99.10 48.24 4824
Zone 1 (sec) 0.02
IT Zone 2 (sec) 0.41
IT Zone 3 {sec) 1.61
OHM S OHM P LENGTH | TIME OHM S OHM P [LENGTH| TIME OHM S OHM P{LENGTH| TIME
000 | o000 | o000 | 001 | 2748 27.48 | 4892 | 0.02 54.97 54.97 | 97.85 | 0.03
15.12 15.12 26.91 0.01 55.33 55.33 | 98.48 0.02 81.00 81.00 | 144.18| 0.03
| 1512 15.12 2691 | 0.40 55.33 5533 | 9848 | 041 | 8100 | 81.00|144.18] 0.42
2706 | 2716 4834 | 040 65.26 6526 [116.17| 041 | 10236  |102.36/18220| 0.42 |
27.16 27.16 48.34 1.60 65.26 65.26 |116.17 1.61 102.36 102.36| 182.20 1.62
39.64 39.64 70.56 1.60 75.72 75.72 | 134.78 1.61 116.50 116.50| 207.36 1.62
39.64 39.64 70.56 0.00 75.72 75.72 | 134.78 0.00 116.50 116.50| 207.36 0.00
[ SCANNING PROT TRANSMISI ‘
OHM S(QUAD)
1
. . r——— ey
i
. . e e,
P . = 100 1 [
Impedance | Ohen Sekunder]

=s=UNGRN - MRGEN ™ MRGEN - PDADI = =PDADI-KUDUS



2L ama D 1§% 20 kaws

1.1 MRANGGEN - PURWODADI UNGRN PDADI
KETETAPAN  j=J(-D) ke 28 Llaa := 56.78&m
; 360 Libb:=0 km
Jz’r“'shamar L1a : OHL-150kV HAWK,1x240 mm2 (645 A) Lia := 44.688 km
e L1b : ACCC,AMSTERDAM 2x360 mm2 (2702A) |14 . 4237 km
Rlla:=0.137 Xlla:= 0.3966 CCCla:= 645
R11b:= 0.0545 X11b:= 0.131 CCCto = 23 ll:: T&':éiﬁl’
o il Vn := 150000 -

Imp. urutan positif

RL11:= (Llaa-R11a) + (L1bb-R11b)
ZL11:= (RLI1 + j-XLI11)
RLI1=17.779 XLI11= 22521

dipilih
RL11:=7.265586 XL11:=21.034614

Zdl=JRui? + XL

Ophl = a M-)-I—

RLI1) k
imp. urutan nol
R10a := 0.287
RI0b = 0.2045

X10a:= 1.191
X10b := 0.3933

RLI0 := [Llaa-(R10a)] + [L1bb-(R10b)]
ZL10 := (RL10 + j-XL10)
RL10= 16297 XL10= 67.63

Z110;= JRLIO? + XLI0?

XL10Y 1
10 = atan| —— |-
- RLIO) k

Siemens 7SA522

XL11 := (Llaa-X11a) + (L1bb-X11b)
ZL11=17.779 + 22.521i Q

|zL11| = 22254 @

Ophl = 70.945

XL10 := (Ll1aa-X10a) + (L1bb-X10b)
ZL10 = 16.297 + 67.63i 2

|zL10| = 69.566 ©

Ophl0 = 76.452 deg



1242 : phi load (ph-E) oLphE = 29 OLphE = 37 degree

k

1243 : R load (ph-ph) RLphph := Rgmax
1244 : phi load (ph-ph) OLphph := % OLphph = 37 degree
1203 : 310>, load current To:= 0.1 To=0.1 A  sekunder

unbalance
1204 : 3V0>, load voltage Vo:=20 Vo =20 V  sekunder

unbalance
1207A : 310>Iphmax lolph := 0.1 Tolph = 0.1 V  sekunder
3.1.4 Paramaterblock 13xx: 21 Distance Zones Quadrilateral In=1 A
Rod insulator length Larc=75 m |

|
Arc current larc:=2500 A
Resistansi tahanan kaki tower diasumsikan 10 Ohm
Foot resistance of tower Rfoot:= 10  Ohm
(Rfoot)
28700-Larc o !
Arc resistance s Rarcl =3.766 © primer
Sarch

Rarc := Rarcl-(|Rarcl| < |[RL11]) + 0-(|RL11| < |Rarcl])  dipilih: Rarc=3.766

1301 : Op. mode Z1 = Forward

1302:REN RZIP := [(0.8RL11) + (0.5-Rarc)] RZIP=7.695 € (Primer)
RZ1 := RZ1P-nl [RZ1| =7.695 2 (Sekunder)

1303 : X (Z1)
XZ1P = 0.8XL11 XZIP= 16828 € (Primer)
XZ1 := XZIP-nl |X21] = 16.828 2 (Sekunder)
ZIP := (RZIP + j-XZIP) |Zz1pP| = 18.504

Setting Zone-1 terhadap Z line adalah
Z1%:= Jﬂl--loo % |
|zLn] |zL11| = 22.254

o 9,
Siemens 7SA522 Z1% = 83.148 % _—



1302 : RG (Z1)
RGZIP := [(0.8RL11) + Rfoot + Rarc] RGZIP = 19.578 Q2 (Primer)
RGZI = RGZ1P-nl RGZ1| = 195710  (Sekunder)
1351 : Op. mode Z1B = Forward
1352:R (Z1B) linfeed := 1

RZIBP := [0.8-(RL11 + 0.8-RL21-linfeed) + (0.5-Rarc)] RZIBP = 8.461 Q (Primer)
RZIB := RZI1BP-nl |RZ1B| = 8461 N (Sekunder)

1353 : X (Z1B)

XZ1BPmin := 1.2-XL11 XZ1BPmin = 25242  Q (Primer)
XZ1BPmax1 = 0.8-(XL11 + 0.8-XL21-linfeed) XZ1BPmaxl = 22.453 2 (Primer)
XZ1BPmax2 = 0.8:(XL11 + 0.5-XT1-linfeed) XZ1BPmax2 = 35.425 € (Primer)

Dipilih Zone 1B terbesar tetapi tidak lebih besar dari zone 1B trafo
X21Bmak := XZ1BPmin-(|XZ1BPmin| > |XZ1BPmax1|) + XZ1BPmax!1-(|XZ1BPmax!| > | XZ1BPmin|
X1BP := X21Bmak-(|X21Bmak| < [XZ1BPmax2|) + XZ1BPmax2-(|XZ1BPmax2| < |X21Bmak|)

X1BP = 25.242 |X1BP| = 25.242 Q  (Primer)
XZIB := X1BP-nl |XziB] 25242  Q (Sekunder)
ZIBP := (RZIBP + j-X1BP) |Z1BP| = 26.622 Q (Primer)

Setting Zone-1B terhadap Z line adalah

Z1B% = L 100 %

|zL11]

Z1B% = 119.627 %

1352 : RG (Z1B)
RGZIBP := [0.8-(RL11 + 0.8-RL21-Tinfeed) + Rarc + 2-Rfoot] ~ RGZIBP = 30340 (Primer)

RGZIB := RGZIBP-nl |RGZIB| = 30.344 Q@ (Sekunder)
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20 tamvy, D 0% 2L v

11 MRANGGEN - PURWODADI UNGRN PDAD
KETETAPAN - ) e B Llaa:= 56.784m
. 360 Libb:=0 km
J‘::‘"sh antar 118 : OHL-150kV HAWK, 1x240 mm2 (645 A) Lia = 44.688 km
PENGNAMAT | 1b : ACCC AMSTERDAM 2x360 mm2 (2702A) |1, . 4237 kim
Rlla:=0.137 Xlla:= 0.3966 CCCla:= 645
L1:=Lla+LIb
RI1b:= 0.0545 X11b:= 0.131 Sﬁc:';;o:gg:’ L1 = 48.925 km

Imp. urutan positif

RLII := (Llaa-R11a) - (L1bb-R11b) XLI1 := (L1aa-X11a) + (L1bb-X11b)
ZLI1:= (RLI1 + j-XLI1) ZLI1 = 7.779 + 22.521i
RL11=7.779  XLII = 22.521

dipilih

RL11:= 7.5814134 XL11:= 21.9489666

ZL1L = JrRun? + xui? |zLi| = 23221 @

Ophl = at X4 .. Bphl = 70.945
RL11) k
Imp. urutan nol
R10a := 0.287 X10a:= 1.191
R10b := 0.2045 X10b := 0.3933

RLI10 := [Llaa-(R10a)] + [L1bb-(R10b)] XL10 := (L1aa-X10a) + (L1bb-X10b)
ZL10 := (RL10 + j-XL10) ZL10 = 16.297 + 67.63i Q2
RL10 = 16.297 XLI10 = 67.63

, 2 2
Z110 ;= JRL10" + XL10 |zL10] = 69.566 0

XL10\ 1
Oph10 := atan| —— |-— Oph10 = 76.452 de
iy "(Ruo) k ph 1

Siemens 7SA522




1242 : phi load (ph-E) RO

k .
1243 : R load (ph-ph) RLphph := Rgmax BN © sckunder
1244 : phi load (ph-ph) glphoe % degree
1203 : 310>, load current lo:= 0.1 A  sekunder
unbalance
1204 : 3V0>, load voltage Vo := 20 V  sekunder
unbalance
1207A : 310>lphmax lolph := 0.1 V  sekunder

3.1.4 Paramaterblock 13xx: 21 Distance Zones Quadrilateral In=1 A
Rod insulator length Larc:= 7.5 m

Arc current larc:= 2500 A

Resistansi tahanan kaki tower diasumsikan 10 Ohm

Foot resistance of tower Rfoot:= 10  Ohm
(Rfoot)

28700-Larc
Arc resistance iy T

Rarc := Rarcl-(|Rarcl| < |[RL11]) + 0-(|RL11| < |Rarc1])  dipilih:

GroupgZone ¥ setings

1301 : Op. mode Z1 = Forward

1302:R&0) RZIP := [(0.8RL11) + (0.5-Rarc)] RZIP=7.948 Q (Primer)
RZ1 := RZ1P-nl

1303 : X (Z1)
XZIP = 0.8XL11 XZIP = 17.559 Q (Primer)
XZ1 := XZ1P-nl |xz1] = 17.559 Q
ZIP := (RZIP + j-XZ1P) |Z1P| = 19.274

Setting Zone-1 terhadap Z line adalah

z1%= 422 100 %
ZLI1

|zLn] ‘ |zL11| = 23.221
Z1% = 83.002 % [
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1302 :RG (21)

RGZIP := [(0.8RL11) + Rfoot + Rarc] RGZIP = 19.831Q  (Primer)

RGZ1 := RGZ1P-nl

mﬁ_ le;"l: ‘\“,:iinsr!r
1351 : @. mode Z1B = Forward
1352 : R (Z1B) b

RZ1BP := [0.8-(RL11 + 0.8-RL21-linfeed) + (0.5-Rarc)] RZIBP = 8.714 € (Primer)
RZIB := RZIBP-nl |RZ1B] = 871410 (Sekinder)

1353 : X (Z1B)

XZ1BPmin := 1.2-XL11 XZ1BPmin = 26.339 2 (Primer)
XZ1BPmax1 = 0.8-(XL11 + 0.8-XL21-linfeed) XZ1BPmax] = 23.184 ) (Primer)
XZ1BPmax2 = 0.8-(XL11 + 0.5-XTI-linfeed) XZ1BPmax2 = 36.156  (Primer)

Dipilih Zone 1B terbesar tetapi tidak lebih besar dari zone 1B frafo
X21Bmak := XZ1BPmin-(|XZ1BPmin| > |XZ1BPmax1|) + XZ1BPmax1-(|XZ1BPmax1| > |XZ1BPn
XIBP := X21Bmak-(|X21Bmak| < |XZ1BPmax2|) + XZ1BPmax2-(|XZ1BPmax2| < |X21Bmak|)

X1BP = 26.339 Q2 (Primer)
XZ1B := X1BP-nl Z1B[ =26339 (Sekiinder)
ZIBP := (RZIBP + j-X1BP) |z1BP| = 27.743 9 (Primer)

Setting Zone-1B terhadap Z line adalah

|z1BP|
|zL11|

ZIB% = 119471 %

Z1B% = 100 %

1352 :RG (Z1B)

RGZIBP := [0.8-(RL11 + 0.8-RL21-linfeed) + Rarc + 2-Rfoot] RGZIBP = 30.59Q (Primer)

RGZIB := RGZIBP-nl |RGZ1B| = 30.597 0 [(Sekiinder)
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2L Lama 9 26% 20 balv'

11 MRANGGEN - PURWODADI UNGRN PDADI
KETETAPAN §om \/(—_l) ks 2_1\‘ Llaa:= 56.78&m
; 360 Libb:=0  km
ng'shanmr L1a : OHL-150kV HAWK,1x240 mm2 (645 A) Lla = 44.688km
peng L1b : ACCC AMSTERDAM 2x360 mm2 (2702A) |, . 4537 km
Rlla:=0.137 Xlla:= 0.3966 ggg:;: g;f)g L1 5= Lis + 136
R11b:= 0.0545 XI1b:= 0.131 Vi = 150000 L1 = 48.925 km
Imp. urutan positif
RLI11:= (Llaa-R11a) + (L1bb-R11b) XL11:= (Llaa-X11a) + (LI1bb-X11b)
ZL11:= (RL11 + j-XL11) ZL11 =7.779 + 22.521i
RL11=7779 XL11=22.521
dipilih

RL11 = 8213068 XL1|:= 23.77767

Zdl= YL+ xui? |zLi| = 25156 0

Ophl = Ayl 6phl = 70.945
RL11/ k

Imp. urutan nol
Ri0a:= 0287  Xl0a:= 1.191
RIOb := 0.2045  X10b := 0.3933

RL10 := [Llaa-(R10a)] + [L1bb-(R10b)]  XL10:= (Ll1aa-X10a) + (L1bb-X10b)
ZL10 := (RL10 + j-XL10) ZL10 = 16297 + 67.63i N
RLIO = 16297 XLI10 = 67.63

7249~ RLIG + XL10? |zL10] = 69.566 @

Oph10 := AL Oph10 = 76.452 deg
RL10 ) k
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1242 : phi load (ph-E) QLR = 2

k
1243 : R load (ph-ph) RLphph := Rgmax
1244 : phi load (ph-ph) OLphph := % OLphph = 37 degree
1203 : 310>, load current Io:= 0.1 lo=0.1 A sekunder
unbalance
1204 : 3V0>, load voltage Vo:= 20 Vo=20 V  sekunder
unbalance
1207A : 310>Iphmax Iolph := 0.1 lolph = 0.1 V  sekunder

3.1.4 Paramaterblock 13xx: 21 Distance Zones Quadrilateral In=1 A

Rod insulator length Larc = 7.5 m

Arc current larc:= 2500 A

Resistansi tahanan kaki tower diasumsikan 10 Ohm

Foot resistance of tower Rfoot:= 10  Ohm
(Rfoot)
28700-Larc "
: Rarc] = ————— Rarcl = 3.766 imer
Arc resistance . 1.4 P

IO TIEUIETRE ¢« = GE)
Rarc := Rarcl-(|Rarcl| < [RL11|) + 0-(|RLI1| < |Rarcl|) dipilih:  Rarc = 3.766

1301 : Op. mode Z1 = Forward

1302: R 1) RZIP := [(0.8RL11) + (0.5-Rarc)] RZIP= 8453 Q (Primer)
RZI := RZ1P-nl |RZI| =8.453 Q (Sekunder)

1303 : X (Z1)
XZIP := 0.8XL11 XZIP = 19.022 Q (Primer)
XZ1 := XZ1P-nl |XZ1] = 19.022 @ (Sekunder)
Z1P := (RZIP + j-XZ1P) |z1p| = 20.816

Setting Zone-1 terhadap Z line adalah

z1% = A22L 100 %
ZL11

[zLn] " |zLn1| = 25.156
Z1% = 82.746 % [
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1302: RG (Z1)

RGZIP := [(0.8RL11) + Rfoot + Rarc] RGZIP = 20336 2  (Primer)

RGZ1 := RGZIP-nl |RGZ1| = 203305} (88

1351 : Op. mode Z1B = Forward
1352 :R (Z1B) linfeed := 1

RZIBP := [0.8-(RL11 + 0.8-RL21-linfeed) - (0.5-Rarc)] RZIBP = 9219 0 (Primer)
RZIB := RZIBP-nl [RZIB| = 9219 @ (Sekunder)

1353 : X (Z1B)

XZ1BPmin := 1.2-XLI11 XZ1BPmin = 28.533  Q (Primer)
XZ1BPmax1 := 0.8-(XLI11 + 0.8-XL21-linfeed) XZ1BPmax] = 24.647 2 (Primer)
XZ1BPmax2 := 0.8-(XLI1 + 0.5-XT1-linfeed) XZ1BPmax2 = 37.619 Q (Primer)

Dipilih Zone 1B terbesar tetapi tidak lebih besar dari zone 1B trafo

X21Bmak := XZ1BPmin-(|XZ1BPmin| > |XZ1BPmax1|) + XZ1BPmax1-(|XZ1BPmax1| > |XZ1BPn
X1BP := X21Bmak-(|X21Bmak| < |XZ1BPmax2|) + XZ1BPmax2-(|XZ1BPmax2| < |X21Bmak|)
X1BP = 28.533 |X1BP| = 28.533 Q  (Primer)
XZ1B := X1BP-nl |xZ1B| = 28.533 0 {Sekiinder)
Z1BP := (RZIBP + j-X1BP) |ZIBP| = 29986 Q (Primer)
Setting Zone-1B terhadap Z line adalah

|z1BP|

Z1B% =
|zLn|

100 %
ZIB%=119.198 %
1352 :RG (Z1B)

RGZIBP := [0.8-(RL11 + 0.8-RL21-linfeed) + Rarc + 2-Rfoot] RGZIBP = 31.1002 (Primer)

RGZIB := RGZ1BP-nl [RGZ1B| =31.102 00 (S
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