LAMPIRAN

LAMPIRAN 1

Surat permohonan ijin penelitian dan permohonan data

KEMENTERIAN PENDIDIKAN, KEBUDAYAAN,
RISET, DAN TEKNOLOGI
UNIVERSITAS SILIWANGI

FAKULTAS TEKNIK
Jalan Siliwangi Nomor 24 Kota Tasikmalaya Kode Pos 46115
Telepon (0265) 330634, 333092 Faksimil (0265) 325812
Laman: www.unsil.ac.id Posel: info@unsil.ac.id

Nomor : 91/UNS8.13/KM/2023 Tasikmalaya, 12 Januari 2023
Lampiran -
Perihal : Permohonan [jin Penelitian dan Permohonan Data

Kepada Yth. :Manager PT. PLN (Persero) ULP Tasikmalaya Kota
di
Tempat

Dengan hormat,

Salam sejahtera kepada Bapak dan Ibu Pimpinan Perusahaan, dalam
pelaksanaan Tugas Akhir/Skipsi di Fakultas Teknik Universitas Siliwangi oleh
mahasiswa, maka diperlukan pengumpulan data lapangannya hasil penelitian
yang dilaksanakan. Baik dengan kualitas hasil yang dapat di manfaatkan oleh
pihak yang memerlukan.

Sehubungan kebutuhan pengumpulan data lapangan tersebut, maka kami
mohon bantuan pihak perusahaan dapat membantu mahasiswa di bawah ini :

Nama NPM Jurusan
Ahmad Toni Nuryahya 177002019 Teknik Elektro
Keperluan :

1. Melakukan penelitian berupa pengukuran di salah satu transformator daya
di wilayah kerja PT. PLN ULP Tasikmalaya Kota.

2. Permintaan data untuk salah satu transformator yang dijadikan sasaran
penelitian.

Demikian surat permohonan ini, atas perhatian dan bantuan Bapak/Ibu kami
ucapkan terima kasih.
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LAMPIRAN 2
Surat Validasi Data PLN

P S L )

No :0002.SK¥DIS.03.01/F02150400/2023
Lampiran

Sifat : Biasa

Perihal : Validasi Data

# PLN

UID JAWA BARAT
UP3 TASIKMALAYA
ULP TASIKMALAYA KOTA

23 Juni 2023

Kepada

Yth Dekan Fakultas Teknik
Universitas Siliwangi
Di Tempat

Schubungan dengan surat saudara Nomor: 91/UNS8.13/KM/2023 perihal Permohonan ljin
Penelitian dan Permohonan Data, maka dengan ini kami sampaikan bahwa data yang telah
kami berikan kepada mahasiswa/i Jurusan Teknik Elektro Fakultas Teknik Universitas

Siliwangi atas nama:

Nama Mahasiswa

NPM

Ahmad Toni Nuryahya

177002019

Sepenuhnya data yang telah diberikan sudah dilakukan rekonsiliasi oleh PT. PLN (Persero)
ULP Tasikmalaya Kota & UP3 Tasikmalaya schingga untuk keakuratan dan keakurasian data

sudah dinyatakan VALID.

Demikian surat ini dibuat, dan dapat digunakan scbagaimana mestinya. Atas perhatian serta

kerjasamanya kami ucapkan terima kasih.

JI. Mayor Utarya No. 28, Tasikmalaya 46113
T (0265)320696 F (0265) 310252 W www.pln.coid
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LAMPIRAN 3

Berikut gambar pertiang pada konfigurasi software ETAP untuk jurusan 2

sebelum penyeimbangan beban.

Tiang 1 Jurusan 2
0.4 kV ~
Tiang 0 CABLE 2
)
CABLE 1 4S0VA 2 unit (2.1) B
0.9 kVA
Fai
APz
4S0VA 3 unit (2.1) C
1.4 VA
S00VA 2 unit (2.1) A
1.8
@ty
N
S00VA 3 ynit (2.1) B
7 kA
3500VA 1 unit (2.1) A
@b 3.5 xvA
N7
S00VA 3 unit (2.1) C
2.7 XA Ty
N
3500VA 1 unit (2.1) C
3.5 kVA
Tiang 1 Jurusan 2
Tiang 0 GABLE: 8
=+ 115.7 86.8% -60.7
¥119.1 87.1% -60.3 SRS 75.2 87.6% -179.5
77 87.9% -179.1 1.68 Vln vd (a ;2dq0-1(a 133.1 88.4% 61.4 )
0+j01b) ] g VU
137.6 88.8% 61.9 0.53 vin vd ib; [0_3,, 0.1(c)] 47.6 18.8 225-
PR 1.98 vin vd (c) 3
+0.7 (b) 98.0% -162.1 .
CBBLE 1 0.7 (N) -162.1 450va 2 unit (2.1) B
1-3/c 150 0.9 kva 5 9O
223-
)
s T +1.1 (c) 95.0% 71.1 ,
11 () 711 450vA 3 unit (2.1) C
. 1.4 kva
Ny 0.7 (a) 97.1% -44.7 +
900VA 2 unit (2.1) &7 (n) -44.7
o 1-8 XA
25 -9
G wi®)
Tioen 3 %U(z en 1.1 (b) 95.5% -167.8 + 23>
e upit (2. 1.1 (N) -167.8
232 +2.8 (a) 95.5% -48.1 3
2.8 (N) -48.1 3500va 1 unit (2.1) &
3.5 kva )
1 (c) 95.8% 72.7 + Fap I
900VA 3 unit (2.1) C 1) 72.7 2
2.7 kvA
+2.5 (c) 97.1% 75.5 3
2.5 (N) 75.5 3500va 1 wnit (2.1) C
3.5 kva

Gambar 4. 19 Tiang 1 Jurusan 2 sebelum penyeimbangan beban



10

Tiang 2 Jurusan 2
Tiang 0 0.4 kv
CABLE 15
@
Tiang 1 Jurusan 2
CABLE 2
CABLE 3B1
AT
AP
450VA 2 unit (2.2) C
0.9 kVA
“h
-
900VA 3 unit (2.2) C
2.7 kVA am
N
1300VA 1 unit (2.2) A
1.3 kVA
PNy
N
1300VA 3 unit (2.2) C
S 3.9 xVA
N
2200VA 1 unit (3) A
2.2 kVA
2200VA 2 unit (2.2) C
4.4 xVA
1.42 Vin Vd (a) Tiang 2 Jurusan 2
i - n a
Tiang.0 0.8 Vin Vd (b)
& 1277 Vin Vd (e) o
73
= oo 5 [0.2+30.1(a)] +100.6 84.9% -62.7 & _‘9‘;’]1 Aok
iang furusan 0.1430(b. -2 n a =
[0:5136 Tidy g 0133 Vin Vd (b) [0+30(a)]
@517 7 s By —e0.7 1aB26 BERERRL2Z 0.51 Vin Vd (c)[0+30(b)]
5 2 = 1-3/C 150 39.4 3.7 [0+30(c)]
75.2 B87.6% -179.5 CABLE 2
133.1 88.4% 61.4 3
47.6 18.8 L2496 0% Tl 2 1-3/C 70
13.2 95.8% -167.3 CABLE 3H1
18.8 95.8% 72.8 G
-
6 79.2
AT
+0.7 (c) 95.5% 72.2 450‘”\\1»‘2 b SRS B
uni
0.7 (N) 72.2 W S Zed
v i@
223-®
by v
S S B 1.2 (c) 95.5% 722+ 31
o G 1.2 (N) 72.2
2.7 kVA o Faisy
+1.4 (a) 95.5% -48.1 KA oy
1la (m -a8.1 1300VA 1 unit (2.2) A
1.3 kVa V@
22>
PNy
PR +3_8 (c) 97-1% 75.6 N
22>~ 3.8 (N) 75.6 1300VA 3 unit (2.2) C
3.9 kVA
iy
7 1.8 (a) 95.5% —48.1%
2200VA 1 umit (3) A 11g (n) -48.1
5‘7@] 2.2 xva
223~
@b
= N A 3.8 (c) 97.1% 75.6+
2200VA 2 unit (2.2) C 3.8 (N) 75.6
4.4 kVA

Gambar 4. 20 Tiang 2 Jurusan 2 sebelum penyeimbangan beban



Tiang 2B Jurusan 2

0.4 xV

11

Faisy

900QVA 3 unit (2.2B) A
2.7 kVA

N
450VA 3
1.4 kVA

CABLE 4Bl

unit (2.2B) B

2.7 kA
[
e
900VA S unit (2.2B) C
4.5 XVA

450VA 3 unit (2.2B) C
1.4 kVA

1300VA 1 unit (2.2B) A

1.3 kVA

2200VA 2 unit (2B) C
4.4 kVA

5 3-8 T
”.s}'b) 220 v B

]

<) 28 - @
7o

Tiang 2B Jurusan 2

1300VA 1 unit (2.2B) C
1.3 kVA

0.25 Vlin Vd (a) .

0.28 Vln Vd (b)[0+30(a)]

0:33 Vin Vd (c)[0+30(b)]
[0+30(c) ]

AV
72~

+10.3 95.9% -47.3
11 95.8% -167.2
12.6 95.6% 72.4
2z B87.7

11‘A!‘l@\

1.1 (a) 97.1% -44.7+
S0QVA 3 i 2.2B -44.7
G kv‘inlc (2 1 AN)

+1.1 (b) 95.5% -167.8
1.1 (N) -167.8

CABLE 4B1
1-3/C 70

4S0VA 3 unit (2.2B) B

1.4 xVa

)
g V(&
220-

*+1.1 (c) 97.1% 75.6
1.1 (N) 75.6

22>

+1 (a) 95.5% -48.1
1 (N) -48.1

_A‘“"

4S50VA 3 unit (2.2B) C
1.4 xVA

1300VA 1 unit (2.2B) A

1.3 kVA

2]
g V&
220-

v®)
2242
1.1 (b) 95.8% -167.2+
90QVA 3 unit (2.2B) B 1.1 (M) -167.2
27 Xy
229-2
. 1.8 (c) 95.5% 72.2+
900VA § unit (2.2B) C 18 ) 72.2
4.5 XVA
C)
209"
: 2.5 (c) 95.8% 72.8%
2200VA 2 unit (2B) C 2.5 ) 72.8
4.4 ¥R

+0.7 (c) 97.1% 75.6
0.7 (N) 75.6

1300VA 1 unit (2.2B) C
1.3 xVa

Gambar 4. 21 Tiang 2B Jurusan 2 sebelum penyeimbangan beban



12

Tiang 2C Jurusan 2 CABLE 4B2
0.4 xv
Faisy
R
4S0VA 2 unit (2.2C) A
0.9 kVA
S00VA 4 unit (2.2C) A
3.6 KA
4S0VA 3 unit (2.2C) B
1.4 XVA
900VA 6 unit (2.2C) B
5.4 kVA
450VA 6 unit (2.2C) C
2.7 kVA
900VA_7 unit (2.2C) C
6.3 kVA
Fainy
B
1300VA 1 unit (2.2C) C
@ 1.3 kva
230Q0VA 1 unit (2.2C)
23 kvA
<@
%00 oV
- (b, 222 v
. 570y 2208
Tiang 2C Jurusen 2
+8.1 95 8% —47.5 1-3/C 70
7.8 95.8% -167.2 @ CABLE 4B2
7 95.0% 71.3 222V 0.21 Vln Vd (a)
1-82.5 # Vin Vd (b)
N 117 Vin Vd (c)
2V [0+j0(a)]
223 +0.8 (a) 97.1% -44.7 [0+30(b) ]
0.8 (N) -44.7 450VA 2 umit (2.20) A [0+30(e) ]
1.5 (a) 95.5% -48.1+ LB AL 11.,5‘““
900VA 4 unit (2.2CLE (N) -48.1
Sv®) 3.6 XVA
228+ +1 (b) 95.8% -167.2
1 (M) -167.2 4S0VA 3 unit (2.2C) B
1.4 kVA 6 Vi)
2.2 (b) 95 8% -167.2+ 220
900VA 6 unit (2.2C) B 2.2 (N) -167.2
eV 5 4 xva
420 +2.2 (c) 95.5% 72.2
2.2 (M) 72.2 4S0VA 6 unit (2.2C) C
2.6 (c) 97-1% 75.6% e
900VA_7 unit (2.2C) C 2.6 (N) 75.6
6.3 kVA
<@
2206
+0.7 (c) 95.6% 72.8 @
0.7 (N) 72.8 1300VA 1 unit (2.2C) C
1.3 kva

Gambar 4. 22 Tiang 2C Jurusan 2 sebelum penyeimbangan beban



13

Tiang 2D Jurusan 2
0.4 XV
4S0VA 4 unit (2.2D) A
@ 1.8 kVA
900VA S unit (2.2D) A
4.5 xVA
450VA 3 unit (2.2D) B
@ 1.4 XVA
900VA 6 unit (2.2D) B
5.4 kVA
4S0VA 6 unit (2.2D) C
@ 2.7 xVA
900YA_8 unit (2.2D) C
7.2 kVA
1300VA 1 unit (2.2D) A
@ 1.3 kxVA
2200VA 2 unit (2.2D) A
4.2 xva @
130QVA 2 unit (2.2D) C
N 2.6 kVA
N7
2200VA 2 unit (2.2D) B
4.4 VAR
v :’"-a(a)
220-% v o) %0.50,)
7.""‘3\1(5l -5ty
220-
Tiang 2D Jurusan 2
]
zzo_,vu
o v @ AN
220- +1.4 (a) 97.1% -44.7
e 1.4 (N) -44.7 450VA 4 unit (2.2D) A ”
1.8 kVA <
&7 1.8 (a) 95.5% -48.1+ 2282
SOOVA 5 unit (2.2D) A 1.8 (N) -48.1
<@ 4.5 kvA am
28.2 +1.1 (b) 95.5% -167.7 R
1.1 (N) -167.7 450VA 3 unit (2.2D) B
@ 1.4 XVA » AV
2.2 (b) 95.B% -167.2% 229+
900VA 6 unit (2.2D) B 2.2 (N) -167.2
AV 54 kA a»
220- +2.2 (c) 95.5% 72.2 R
. 2.2 (M) 72.2 450VA 6 unit (2.2D) C
2.7 kVA
2.9 (c) 97.1% 75.6%
900YA_8 unit (2.2D) C 2.9 (M) 75.6
7.2 XVA
v @
229-2
5 PN
220.9% % +0.8 (a) 95.5% —4B.1 12
0.8 (N) -48.1 1300VA 1 unit (2.2D) A
o 1.3 kVA o iG]
¥ S 3.9 (a) 95.5% -48.1% a2
2200VA 2 unit (2.2D) A3 5 () -48.1 s
4.4 XVA
4V ® +1.5 (c) 90.0% 63.6 7
24 - 1.9 (M) 63.6 130QVA 2 unit (2.2D) C
Py 2.6 kVA
N4 4.4 (b) 95.8% -167.2%
2200VA 2 unit (2.2D) B 4.4 (N) -167.2
4.4 xVA

Gambar 4. 23 Tiang 2D Jurusan 2 sebelum penyeimbangan beban



14

Tiang 3 Jurusan 2
0.4 XV
Tiang 2 Jurusan 2 CABIE 2.4
& @
CABLE 2.3
CABLE 2.3B
Vi
N
450VA 2 unit (2.3) A
ity 0.9 kVA
-7
900VA 2 unit (2.3) A
1.8 kVA PNy
N
450VA 2 unit (2.3) B
7 0.9 kVA
-7
900VA 3 unit (2.3) C
2.7 XVB
Vi
N2
1300VA 1 unit (2.3) A
7 1.3 kVA
2200VA ZQ‘U it (2.3) B
2 uni g
4.4 xva a»
B2
1300VA 3 unit (2.3) C
7 3.9 kVa
-7
2200VA 2 unit (2.3) C
4.4 XVA
P
2
3500VA 1 unit (2.3) B
3.5 XVA
siany w
Tiang 3 Jurusan 2
Tiang 2 Jurusan 2 CRBLIE 2.4
[ @
+100.6 84.9% —62.7 CABLE 2.3 1-3/C 150 +97.3 B4.9% —62.7
62.4 B5.3% 178 [0 1430 1(a)] 51.9 B5.3% 178
105.6 85.5% 58.2 [04301b)] D e 100 85.4% 58.3
39.4 3.7 [0-2+30(c)] 1,43 Vin vd (o) 45.3 0.4
v @
70
2V £
20- +0.7 (a) 85.0% -62.6 R
2 -62.6 450VA 2 unit (2.3) A
[y 0.9 XVA T
N 0.7 (a) B5.0% -62.6% 22%-
900VA 2 unit (2.3) § 7 (n) -62.6
V@ 1.8 kVA ANy
z0- +0.7 (b) B85.0% 177.7 SEa e Gl a8
0.7 (N) 177.7 ScHHRl fex
sy 0.9 kVA
N 1.1 (a) B5.0% -62.6%
900VA 3 unit (2.3) C 11 (N) —62.6
2.7 kVA v @
7=
PNy
‘,vm +0.7 (a) B5.0% -62.6 S -
22 0.7 (N) -62.6 1300VA 1 unit (2.3) A
7 1.3 kxVA @
Ny 2.1 (b) 85.0% 177.7+ 22°
2200VA 2 unit (2.3) B 21 W 177.7
4.4 xVA 5 a»
@ +2.7 (c) 85.0% 57.8 et o
20V 2.7 (N) 57.8 1300VA 3 unit (2.3)
M 3.9 kVA
" 2.9 (c) B5.0% 57._8%
2200VA 2 unit (2.3) C 2.9 (M) 57.8
4.4 xVA
v @)
228"
PNy
+5.7 (b) 85.0% 177.7 Nz
.7 177.7 3500V2 1 unit (2.3) B

Gambar 4. 24 Tiang 3 Jurusan 2 sebelum penyeimbangan beban



15

Tiang 3B Jurusan 2
0.4 XV
CABLE 2.3C
i
N
. 450VA 8 unit (2.3B) A
.6 kVA
S
900VA 5 unit (2.3B) A
4.5 kVA @
450VA 6 unit (2.3B) B
@t 2.7 VA
N
900VA 6 unit (2.3B) B
5.4 kVA
450VA 3 unit (2.3B) C
-4 kVA
900VA 7 unit (2.3B) C
6.3 XVA
o)
1300VA 2 unit (2.3B) B
o -6 kVA
N7
2200VA 2 unit (2.3B) A
4.4 XVA
i
A\
2200VA 1 unit (2.3B) B
2.2 XVA
2200VA 2 unit (2.3B) C
4.4 ¥R
+75.3 BB_6% -5B.5 [0+30(2)]0.63 Vin Vd (a)
66.9 BB.6% -178.3 Tiang 3B Jurusan 2 [0+30(b)]0.43 Vin Vd (b)
74 BB.0% 60.9 [0+30(c)]0.63 Vin Vd (c)
8.6 -10.4
1-3/C 150 CABLE 2.3B FUTIHR AR a2 1-3/C 150 CABLE 2.3C
[0.1430(a)] 1.01 Vin Vd (a) il )
[0+301b) ] 0277 Vin vd () 48.7 84.7% 57.1 zs_lv("
[0.1+30(e)1 0.94 Vin Vd (c) 8.1 8.1 z
avi® A
723 +2.9 (a) B5.0% -62.6 RN N
s 2.9 (N) -62.6 450VA 8 unit (2.3B) A
3.6 kVA v e
SV 3.6 (a) B5.0% -62.6% 2251
900VA § unit (2.3B) A 3 ¢ (N) -62.6
4.5 XVA
115."""“ +2.2 (b) 85.0% 177.6 3
i 2.2 () 177.6 450%067‘;:;‘1’; (2.38) B 5
2. v (e
g 2.2 (b) 85.0% 177.6% 2283
900VA 6 unit (2.3B) B 2.2 () 177.6
wie) 5.4 kVA an
728-3 +1.1 (c) B5.0% 57.5 e
P 171 ) s7.s 450vn134m;‘1’; (2.3B) C
N 2.5 (c) B5.0% 57.5+
900VA 7 unit (2.3B) C 2.5 (M) 57.5
6.3 kVA
4V ®)
225-
Fay
zzg.ﬂ"““ +2 (b) B85.0% 177.6 L2
2 177.6 1soovp£ ‘é\;nv;t (2.38) B
@b 2
-7 3.7 (a) B5.0% —62.6%
2200VA 2 unit (2.3B) £q (n) -g2.6
4vE) 4.4 kVA
225- av @
e 21:: v e
" 1.8 (b) B5.0% 177.6% 2225318
2200VA 1 unit (2.3B) B 18 ) 177.6 g2k
q@ 2-2 KR Fa
2283 +18.5 96.1% -46.8 N
18.8 95.7% -167.5 23000VA 1 unit (2.2C)
@ 306 e BV S| o TooAvTEL o
-6 (c 5 3
2200VA 2 unit (2.3B) C 3.6 () 57.5 00
4.4 kVAR - B

Gambar 4. 25 Tiang 3B Jurusan 2 sebelum penyeimbangan beban



16

Tiang 3C Jurusan 2

0.4 XV
CABLE 2.2D
Fa™
N
450VA 4 unit (2.3C) A
1.8 kVA
900VA 3 unit (2.3C) A
2.7 kVA am
2
4S0VA 3 unit (2.3C) B
1.4 kVA
900VA 2 unit (2.3C) B
1.8 kVA
450VA S unit (2.3C) C
foins 2.3 VA
N
900VA 7 unit (2.3C) C 9

@

1300VA 1 unit (2.3C) C

@ 1.3 kVA

2200VA 2 uni
4.4 XVA
2
i
g
6600VA 1 unit (2.3C)
6.6 XVA
Tiang 3C Jurusan 2 [0+j0(a)] 0.53 Vlin Vd (a)
[0+30(b)] 0.38 Vin Vd (b)
[0+30(c)] 0.4 va (c)
*3B.2 BE N -62.1 eagIx 3. oD 1-3/€ 160
32.3 B4.9% 177.6
34 84.6% 57.1 2V
5.6 -43.2 723
2V Fai
223+ +1.5 (a) 85.0% -62.6 N
1.5 (N) -62.6 4S0VA 4 unit (2.3C) A
i g g 1.8 kVA v @)
N7 1.1 (a) 85.0% -62.6%+ 2252
900VA 3 unit (2.3C} & () -62.6 743
2
15_1"@ +1.1 (b) 85.0% 177.6 Y
2 450VA 3 unit (2.3C) B
1.1 (M) 177.6
@ 1.4 XVA R
& 0.7 (b) B85.0% 177.6% 723"
S00VA 2 unit (2.3C) B 0.7 ) 177.6
y 1.8 kVA Fainy
Ch A 19 2
223 -9 (c) B85.0% 57.5 X
s 1.9 o) s7.8 4somzs3ux;‘;r; (2.30) €
h- T 2.6 (c) 85.0% 57.5%
900VA 7 unit (2.3C) C 2.6 () 57.5 901
6.3 kVA
)
223-
e FaiN
223+ +1.1 (c) 85.0% 57.5 N = e
11 578 1300vz; 13 \;nv;t (2.3C) €
% X 3 (c) 85.0% 57.5%
2200VA 2 unit (2.3C) C 3 s7.5
4.4 XVA
i
3.2
7‘;5.7-"“’:
1;3 e 221
223- 22
VN
+6.2 B5.6% —62 2
6.3 84.9% 177.5 6600VA 1 unit (2.3C)
6.2 B4.5% 57 6-6 VA
00

Gambar 4. 26 Tiang 3C Jurusan 2 sebelum penyeimbangan beban



Tiang 3D Jurusan 2

17

0.4 kv
Faisy
7
450VA 4 unit (2.3D) B
7 1.8 kVA
A4
900VA 7 unit (2.3D) A
6.3 kVA P
N
450VA 6 unit (2.3D) C
@ 2.7 XVA
900VA 7 unit (2.3D) B
6.3 kVA
3C) €
900VA 9 unit (2.3D) C
8.1 kVA Faisy
N
1300VA 1 unit (2.3D) B
1.3 kVA
1300VA 2 unit (2.3D) C
Py 2.6 X
-7
2200VA 3 unit (2.3D) A
6.6 kVA
f7in
-7
2200VA 3 unit (2.3D) C
.6 X Py
N~
33000VA 1 unit (2.3D)
33 kVA
Tiang 3D Jurusan 2
gV ®)
224~
eV @ A
7222~ +1.5 (b) 85.0% 177.6 R
15 m 177.6 4S0VA 4 unit (2.3D) B
i 1.8 kVA iG]
-7 2.6 (a) B5.0% —62.6% 223-
S00VA 7 unit (2.3D) A 3 g (N) -62.6
gu®) 6.3 KVA FaiN
228 - +2.2 (c) 85.0% 57.5 N
2.2 ) 7.5 450VA 6 unit (2.3D) C
© 7 2.7 kVA
N 2.5 (b) B85.0% 177.6%
900VA 7 unit (2.3D) B 2.5 ) 177.6
& 6-3 KVA
PRAS
ne A%
7 v ®)
g 3.3 (c) 85.0% 57.5% 428-2
S00VA 9 unit (2.3D) C 3.3 ) 57.5
-1 kVA am
+1.2 (b) 85.0% 177.6 1. S
12 m 177.6 1300VA 1 unit (2.3D) B
1.3 kvA 2 Vi@
223
Vs
;2.6 +1.5 (c) 85.0% 575 P2
z 1.5 (N) 57.5 1300VA 2 unit (2.3D) C
iy 2.6 kVA
S 5.5 (a) B5.0% —-62.6%
2200VA 3 unit (2-3D) &g (N) -g2.6
6 Vi 6 kVA i ]
22%- eV
@ LRt
N 3.5 (a) 85.0% -62.6% A
2200VA 3 unit (2.3D) C 3.5 (N) -62.6 2
6.6 kVA Py
+26.6 B5.6% —61.9 N
27.1 84.9% 177.6 33000VA I unit (2.3D)
26.6 B4.5% 57 23V
00

Gambar 4. 27 Tiang 3D Jurusan 2 sebelum penyeimbangan beban



18

@ ~Botl
Tiang 4 Jurusan 2
% a's
Tiang 0 0:4:%
@
Tiang 3 Jurusan 2 CABLE
2 @
CABLE 2.4
iy
7
450VA 3 unit (2.4) A
@ 1.4 kxVA
S00VA 3 unit (2.4) A
2.7 kVA
i
900V 1 umit (2.4) C
uni’ -
0.9 KVA an
N
1300VA 2 unit (2.4) A
2.6 kVA
Gy
-7
2200VA 2 unit (2.4) C
4.4 kVA A
7
3500VA 1 unit (2.4) C
3.5 kVA
s
-
4400VA 1 unit (2.4) C
4.4 kVA
Tiang 0
@ [0+50.1(a)]
0-30 (b 0.71 Vln Vd (a) ; o
EO.;‘N}-;O{]l(c)] 0115 Vin Vd (b) Tiang 4 Jurusan 2
Tiang 3 Jurusan 2 2239 Vin Vd (c) CABLE §
P
@
Teis e e g Teils seios 178
100 B5.4% 58.3 TEABLE 224 89.1 85.4% 58.3 PO Al
45.3 0.4 37.8 -7.6 2
v @ I
29-° il eE v ez e o N
1.1 (N) -62.8 AnZL YL
Gy N -62 1.4 XVA
S 1.1 (a) B5.0% -62 6%
900VA 3 unit (2.4) A 1] (w) -62.8
G 2-7 KA
216
7 sV
7 e 0.4 (c) 0.0% 57.9+ 22
900VA 1 unit (2.4) C 0.4 (N) 57.9 N
0.9 kVA
+2.1 (a) 85.0% -62.8 7
2.1 () -e2.8 1300VA 2 unit (2.4) A
2.6 VA
& Vi
2 1
iy
e W = 3.6 (c) 85.0% 57.9+ 1&1.6"""
2200VA 2 unit (2.4) C 3.6 ) 57.9
4.4 kVA )
+3.3 (c) B5.0% 57.9 )
3.3 (N) 57.9 3500VA 1 unit (2.4) C
3.5 kVA
v i)
-6
iy
S = 3.6 (c) BS.0% 57.9%
‘“°°V‘; i ‘;"v;"' @4 C 3.6 (N) 57.9

Gambar 4. 28 Tiang 4 Jurusan 2 sebelum penyeimbangan beban



19

Tiang 0 .
Tiang S5 Jurusan 2
0.4 kV
Tiang 4 Jurusan 2 CABLE 6
& @
CABLE §
Faisy
pN7g .
450VA 1 unit (2.5) A
7N 0.45 kVR
S00VA 2 w: (2.5) &
< uni £.
1.8 kVA a»
N
450VA 2 unit (2.5) B
M 0.9 kVA
S00VA 3 '{élj(" 5) B
uni &<
2.7 Wwa V)
A
450VA 4 unit (2.5) C
i 1.8 KVA
N
900VA 4 unit (2.5) C
3.6 XVA
Vs
N e
1300VA 1 unit (2.5) B
iy 1.3 xVA
=%
2200VA 1 unit (2.5) A
2.2 XVA
7y
N
2200VA 2 unit (2.5) C
4.4 XVA A
NP o
3500VA 1 unit (2.5) C
3.5 kVA
Tiang 0 2 ~
v 30.
@ zlg-*vw ~Iso,’§‘z
::1:15‘,(é m'4{t:) /
1.17 Vin Vd (a) [0.1+30(a)] e /e
Tiang 4 Jurusan 2 0.51 Vln Vd (b) [0+jO0(b)]
1213 Vin Vd (c) [0.1+j0(e)] CABLE 6
& &
Y +91.7 B5.1% -62.7 CABLE-8/C 150 +895.1 B5.0% -62.7 =
51.7 B5.0% 177.9 48.7 B5.0% 177.9
87.7 BS5.4% 57.9 79.2 B5.3% 57.9 S
37.4 -8.1 35.7 -16.7 22
FaiN
zzgvl" 0.4 (a) 0.0% —62.7 W o
0.4 (N) -62.7 450VA 1 unit (2.5) A
. 0.45 kVA v e
N 0.7 (a) BS5.0% —62.7+ 223"
S00VA 2 unit (2.5) A g 7 (N) -62.7
y 1.8 KVA a»
ave® +0.7 (b) 85.0% 177.9 N
225- 0.7 (W) 177.9 450VA 2 unit (2.5) B
iy 0.9 kVA PG
Ny 1.1 (b) 85.08 177.9% 22
900VA 3 unit (2.5) B 11 1779 A
- 2.7 kVA
PR AL +1.5 (c) 85.0% 57.6 28
22>~ 1.5 (W) 57.6 450VA 4 unit (2.5) C
1.8 kVA
2 1.5 (c) 85.0% 57.6+
900VA 4 unit (2.5) C 15 () s7.6
3.6 kVA
v®)
225-%
PNy
@ +1.2 (b) 85.0% 177.9 N :
2237 12 177.9 1300VA 1 unit (2.5) B
1.3 kVA
S 1.5 (a) 85.0% -62.7+
2200VA 1 unit (2.5) & 1 g (N) -62.7
y 2.2 kVA
qvtE
22~
@
-7 3 (c) B5.0% 57.6% e
22 i 1
2200YA 2 unic (2.5) C 3 (N) 57.6 e
+2.6 (c) 85.0% 57.6 1L
2.6 (M) 57.6 3S00VA 1 unit (2.5) C

3.5 kVA

Gambar 4. 29 Tiang 5 Jurusan 2 sebelum penyeimbangan beban



20

2
1300VA 1 unit (2.6) C

110.

avie)

1300VA 1 unit (2.6) C

Tiang 6 Jurusan 2
0.4 kV
Tiang 5 Jurusan 2 CABLE 7
@
CABLE 6
Vi
450VA Z unit (2.6) A
oy 0.9 kVA
900VA 2 w: (2.6) &
< uni .
1.8 kVA I
-
450VA 1 unit (2.6) B
My 1.4 kVA
-7
900VA 3 unit (2.6) B
2.7 XVA
iy
-7
900VA 3 unit (2.6) C
2.7 kVA Fain
1.3 XVA
@b
A-ZA
2200VA 1 unit (2.6) C
2.2 XVA i
N
3500VA 1 unit (2.6) A
3.5 VA
FaiNy
N2
4400VA 1 unit (2.6) B
4747 xVA
@ .9,
ﬂlivb\ ot 2 az)
Tiang 0 z’lg-,n vt -S(e)
) 22~
[0.1+30-1(2)] 1 39 vin va (a)
[0+307b)] g 4
Tiang § Jurusan 2 [0-1+50(x)1 -3 Vi v () | Tiang € Jurusen 2 CaBLE 7
&
+85.1 85.0% —62-7 CABLE 6 1-3/C 150 +B84.5 B85.0% —62-7 Rt
48.7 85.0% 177.9 42.1 B5.0% 177.9
79.2 B85.3% 57.9 75.5 B5.2% S8 , 6V
35.7 -16.7 38 -14.5 2%
FaiNy
1_6\1(-\ +0.7 (a) 85.0% -62.7 S/ i
22 0.7 (N) —62.7 450VAR 2 unit (2.6) R
0.9 kVA < ®
5.5
7 0.7 (a) B5.0% —62.7+ 2%
S00VA 2 unit (2.6) A g 7 () -62.7
L +1.1 (b) 85.0% 177.9
455N E T e 450VA T unit (2.6) B
1.4 XVA
2 1.1 (b) B5.0% 177.9%+
900VA 3 unit (2.6) B 11 an 177.9
2.7 kA
&
08¢
g 1.1 (c) 85.0% 57.7+
900VA 3 unit (2.6) C 11 s7.7
2.7 xVA
+1 (c) B5.0% 57.7
1 (M 57.7
1.3 VA
RG]
220-2 3
v
5 1.6 (c) B85.0% 57.7+ ;zi-“
2200VA 1 unit (2.6) C 16 an s57.7
2.2 kVA
Sk HmIaE Y Te2oy 3S00VA 1 unit (2.6) A
uni 2
3.1 (N) -62.7 3t

Gambar 4. 30 Tiang 6 Jurusan 2 sebelum penyeimbangan beban



21

Tiang 0 Tiang 7 Jurusan 2
@ 0.4 kV
Tiang 6 Jurusan 2 CABLE 10
& &
& @
CABLE 7
CABLE 7B
Fain
W
450VA 2 unit (2.7) B
iy 0.9 kVA =
S
900VA 1 unit (2.7) A
0.9 XVA
f7in
S
900VA 2 unit (2.7) C
1.8 kVA am
(7
SS00VR 7 unit (7) C
38.5 kVA
~30. v
51509‘1:) 17_0.:3"@\
A 89 g ) o 22527 g1
Tiang 0 5{1:) 9.83
@ 2>
Tiang 6 Jurusan 2 Tiang 7 Jurusan 2 CABLE 10
& &
Y +B84.5 B5.0% -62.7 CABLE 7 1-3/C 150 +50.2 85.0% -62.7 e
42.1 B85.0% 177.9 S 25 B5.0% 177.9 [0+30(a)]
0.1+j0.1(a) ]
75.5 B5.2% S8 foi3otni1 ! G RN 51.3 85.1% 58 [0-30(b)]
38 -14.5 [0.1+50(e)] 294 vin vd (o) 21.3 0 [o+30(e11
+10.3 85.0% —62.8 1-3/c 150
12.4 85.1% 177.9 CRBLE 7B
23.4 B5.1% 57.9
12.1 66.6 2V ®) 0.09 Vin Vd (a)
225 0205 Vin Vd (b)
0.4 Vln Vd (c)
2 VD Ay
720- +0.7 (b) B85.0% 177.9 g
0.7 (N) 177.9 4S0VA 2 unit (2.7) B
mn, e 2
-7 0.4 (a) 0.0% -62.7%
900VA 1 unit (2.7) 3 () -62.7
gvi® 0.9 kVA
19
iy 2V
S 0.7 (c) B5.0% 57.9% 220-
900VA 2 unit (2.7) C 0.7 (M) 57.9
1.8 kVA Py
+23.6 (a) B85.0% -62.7 [N~
23.6 (N) -62.7 S500VA 7 unit (7) C
38.5 kVA

Gambar 4. 31 Tiang 7 Jurusan 2 sebelum penyeimbangan beban

Tiang 7B Jurusan 2
0.4 kV

CABLE 7C

PN

S0QVA 2 unit (2.7B) A
1.8 kVA

R

450VA 2 unit (2.7B) A
0.3 kVA
AT

N

450VA 3 unit (2.7B) B
1.4 kXVA



22

@
o a Y
20. 9. 220, g o)
~I a) .24
o0-3p) 23
-7(g) 202
[0+j0(a)] o 07 vin Vd (a)
" [0-30(b)] g pg Vin Vd (b)
Tiang 7B Jurusan 2 [0+30(c)] g 39 yvin vd (c)
+B8.B 85 0% -62.8 CABLE 7C
10.5 B5.0% 177.9
22.3 85.0% 57.9 1=8/C 250 i
12.6 64.7 v (@
720>
\
AV Fary
22° +0.7 (a) 85.0% —62.7 (2
0.7 (N) -62.7 :
i 4S0VA 2 unit (2.7B) &, @)
N 0.7 (a) B5.0% -62.7+ 0.9 XVA 225
S0QVA 2 unit (207H) @I -62.7 S
52 VO +1.1 (b) B5.0% 177.9 R
22 1.1 (N) 177.9 ;
uni =
o 450VA 3 t (2.7B) B
-7 0.7 (b) 85.0% 177.9% 1.4 XVA
(@) 900VA 2 wnit (2.7B) B 0.7 (N) 177.9
s 2
2
f7in
1.1 (c) B5.0% 57.9%
SOQVA 3 unit (2.78) C 1.1 (N) 57.9
2

Gambar 4. 32 Tiang 7B Jurusan 2 sebelum penyeimbangan beban

Tiang 7C Jurusan 2
0.4 kV
CRBLE 7D
PN
7
Py 450VA 2 unit (2.7C) A
-7 0.9 kVA
S0QVA 3 unit (7C) A
2.7 kVA o @
o 450VA 3 unit (2.7C) B
!l 1.4 kVA
S0QVA 3 unit (7C) B
2.7 kVA IAC )
450VA 3 unit (2.7C) C
iy 1.4 kVA
-7
S00VA 4 unit (7C) C
3.6 kVA
v @
zzg-gvc:;
31, 222 vl
~1e,0(a) | 2>
0. 300
.70
" 2 [0+3j0(a)]
Tiang 7C Jurusan 2 [0-30(b) ]
[0+30(c)1

+7 B5.0% -62.8
8.3 B85.0% 178

CABLE 7D 1-3/C 150

19.7 85.0% 57.9 O aLYd m)
12 63.4 11""“@'35 Vin Vd (c)
FaiNy
11:»_1"“’ +0.7 (a) B5.0% —62.7 2
0.7 (N) -62.7 )
4S0VA 2 unit (2.7C) A, 9@
1.1 (a) B5.0% -62.7+ 0.9 kVA 225
90QVA 3 unit (7C)LAL (N) -62.7
VA kv\inu: (7CY: (N) P
LuE) +1.1 (b) B85.0% 177.9 N
225~ 1.1 (M) 177.9 )
uni’ -
. 450VA 2 unit {2.7C) B i«
19
\ory 1.1 (b) 85.0% 177.9% 1.4 XVA ®
S0QVA 3 unit (7C) B 1O NY 17709 FaiN
L S +1.1 (c) B85.0% 57.9 W
&?f\ﬂ’ 1.1 (M) 57.9 450VA 3 unit (2.7C) C
.4 kVA
A 1.5 (c) B5.0% 57.9%
90QVA 4 unit (7C) C 1.5 (M) 57.9
3.6 kVA




23

Gambar 4. 33 Tiang 7C Jurusan 2 sebelum penyeimbangan beban

Tiang 7D Jurusan 2

0.4 kV
Fas
N2
@ 450VA 6 unit (7D) A
2.7 kVA
900VA S unit (7D) A
4.1 kVA P
N
[y 450VA 9 unit (7D) B
soovs:'l'j it (7D) B TR
uni
1.8 XVA sy
N2
@ 450VA 7 unit (7D) C
N 3.2 kVA
90QVA 9 wnit (7D) C
Fais
N7 2
o 1300VA 3 unit (7D) A
3.9 xVA
-7
2200VA 2 unit (7D) B
4.4 XVA
[y
-7 A
2200VA 2 unit (7D) C
4.4 XVA
~33. vt
*1@052 11:' ; v )
89, ) | 225-T° g(a
(c) 115_69
Tiang 7D Jurusan 2
110\1(;\
3 Fai
220V +2.2 (a) B5.0% -62.8 -2
2.2 (N) -62.8
an, 22 4S0VA 6 unit (7D) A _ _ 4@
& 1.7 (a) B85.0% -62.8% 3. 725>
900VA § unit (1DV AN) -62.8
4.1y i
225 +3.3 (b) 85.0% 178 [
3.3 (M) 178
i m 450VA 9 unit (7D) B (@
S 1.1 (b) B85.0% 178+ 4.1 WA PR
900VA 2 unit (7D) B 1.1 (W) 178
@ 1-8 kVA Fary
181 +2.6 (c) B5.0% 57.9 N
2.6 (N) 57.9
iy % 1 450VA 7 unit (7D) C
N 13.3 (c) B5.0% 57.9% 3.2 XVA
S0QUA 9 wnit (7D) € 13.3 (N) 57.9
1‘1“‘“"
)]
_;"p i~
223 +3.1 (a) 85.0% -62.8 92
. 3.1 (N) -62.8 130gv; :vxmr. (7D) B
S 3.9 (b) B5.0% 178+ .
2200VA"2 unit (7D) B 373 () 178
LVt 4.4 XVAR
7_15,
7y
i P 3.8 (c) B85.0% 57.9%
2200VA 2 unit (7D) C 3.8 (N) 57.9
4.4 XVA

Gambar 4. 34 Tiang 7D Jurusan 2 sebelum penyeimbangan beban



Tiang 8 Jurusan 2

24

0.4 kV
Tiang 7 Jurusan 2 CABLE 11
& &
@
CABLE 10
CABLE 8B
FaiNy
A
450VA 3 unit (2.8) A
1.4 XVA
900VA 4 unit (2.8) B
3.6 xVAa
Vs
NS
1300VA 1 unit (2.8) B
1.3 VA
f7in
N
2200VA 2 unit (2.8) A
4.4 XVA
P~y
N .
3500VA 1 unit (2.8) C
3.5 kVA
b
NV
4400VA 3 unit (2.8) C
13.2 kVA
Tiang 0 ave®
@ .9, DIV
~Isg ) 223 P g(@
89 5 3b) 9%
-7(g)
Tiang 7. Jurusen:2 Tiang 8 Jurusan 2 CABLE 11
& &
¥ +50.2 8B5.0% -62.7 CABLE 10 1-3/C 150 +20 B5.0% —62.7
29 85.0% 177.9 : 17.5 85.0% 177.3 2
[0+30(a)] = [0+30(a)]
51.3 85.1% 58 [0+30(b) ] 8-Zg gi: gg :g; 18.2 85.0% 58 [0+30(b) ] 8-%’1"‘]}3 ‘(’g) (a)
2LEE [0+30(c)1 ¢lgs vin Vd (c) 2elivansy [0-30(e)] g_26 vin Vd (o)
+24.3 BS5_0% -62.7 1-3/C 150
8.7 B5.0% 177.9 CABLE #B
20.8 85.1% 58 o
13.9 -1§ A
PN
v @) +1.4 (a) B85.0% -62.7 XL -
22 14 -62.7 450VA 3 unit (2.8) A
1.4 kVA
@b
SOOVA\}Vunit B 1.7 (b) B5.0% 177.9%
300VR2 £ 1.7 (M) 177.9
)
27_5‘:@
P
sV +1 (b) 85.0% 177.9 S
29 1) 177.9 1300VA 1 unit (2.8) B
1.3 xVa
@
NUAL case 4.5 (a) BS.0% -62.7+
2200VA"2 unit (2.8 gA () -g2.7
4.4 XVA - -
¥ &)
no>
T
+2.6 (c) 85.0% 57.9 hN7g T
2.6 (W) 57.9 3500VA 1 unit (2.8) C
1"@‘ 3.5 kVA
2o
. 9.7 (c) B5.0% 57.9%
4400VA 3 unit (2.8) C 5.7 (N) 57.9
13.2 kVA g §

Gambar 4. 35 Tiang 8 Jurusan 2 sebelum penyeimbangan beban



25

Tiang 8B Jurusan 2
0.4 kV
——
CABLE 8D
N
N
450VA 2 unit (2.8B) A
@ 0.9 KA
900VA 4 unit (2.8B) A
3.6 kVA an
W
. 450VA 3 unit (2.8B) B
900vA & unit (2.78) B Sl
uni £
4.5 XVA a5
W
. 450VA 2 unit (2.8B) C
y— 0.9 XVA
900VA 4 unit (2.7B) C
3.6 kVA
)
o
1300VA 2 unit (2.8C) C
@ 2.6 kVA
2200VA 3 unit (2.8B) A
6.6 XVA
@
.‘?sb’fa) 229 o v
89 g 26) 22%- 2@
) 28
Tiang 8B Jurusan 2
"ésiﬁagség‘l;?: CABLE 2.8C 1-3/C 150
¢ : 3 [0+30(a)] 0.26 Vlin Vd (a)
g an neEn R {0-30(b)] 0203 Vin Vd (b)
= = 219 [0+30(c)] 0.23 Vin Vd (c)
1,9,3‘”‘“ +0.5 (a) B85.0% —62.7 @
. Qo9 UMy =621, 4S0VA 2 unit (2.8B) A .
0.9 kVA v
Qo 1.8_(a) 85.0% —62.7+ 22®
900VA 4 unit (2.887gA () -g2.7
3.6 VA @
25V E +1.4 (b) 85.0% 177.9
G o el 450VA 3 unit (2.8B) B .y
.9
- 2.2 (b) B5.0% 177.9% 1.4 xVa ne
900VA 5 unit (2.7B) B 2.2 ) 177.9
o 4.5 kA i)
5.9V +0.9 (c) 85.0% 58
- 0.9 AN} &8 450VA 2 unit (2.8B) C
S 1.5 (c) B5.0% 58+ 0.9 xva
900VA 4 unit (2.7B) C 15 o sa 900"
3.6 kVA S 4
i@
g
’vp)
29 +2.1 (c) 85.0% 58 "
271 ) s8 1300VA 2 unit (2.8C) C
2.6 kVA
! 6 (a) B5.0% —62.7+
2200VA 3 unit (2.8B) A ¢ (§) -g2.7
6.6 kVA
22002
4.

Gambar 4. 36 Tiang 8B Jurusan 2 sebelum penyeimbangan beban



26

Tiang 8C Jurusan 2
0.4 kV
:.8C CABLE 2.8D
AN
N
7 45QVA 3 unit (2.8C) A
b 14 *vA
S unit (2.8C) A
900‘1_5 kv‘inlc (2.80C) A
N
o 450VA 2 unit (2.8C) B
-7 0.9 kVA
90QVA 3 unit (2.8C) B
% Qe 2-ec) @
@ 450VA 6 unit (2.8C) C
2.7 XVA
90QVA 4 unit (2.8C) C ~
3.6 kVA
P
-
1300VA 2 unit (8D) A
iy 2.6 kVA
S
2200V 1 unit (2.8C) A
2.2 kVA
f7n
NS o
2200VA 2 unit (2.8C) C
4.4 xVA
o v
D90 psSim
50_ 3, 25-%% (&
89 g )| 2227 g Wi
(o) 228- ;
[0+30(a)] ¢ 12 vin Vd (a)
Tiang 8C Jurusan 2 [0-30(b)1 5701 vin Vd (b)
[0+30(e)] 9213 vin Vd (c)
f +7.5 85.0% —62.7 CABLE 2.8D 31_3,¢ 150
vd (a) 3.1 B85.0% 177.9
vd (b) 8.8 85.0% 58 5.8V
vd () 5.1 10.2 2
a v P
728 +1.4 (a) B5.0% -62.7 7
1.4 (N) -62.7 .
am 45QVA 3 unit (2.8C) A, 4@
&7 2.2 (a) B5.0% —62.7% 1.4 kVA 225~
900VA S unit (2.8C)2 AN) —62.7
. OVA S unit (2802 AN) S
253" +0.8 (b) B5.0% 177.9 N
0.8 (N) 177.9 ;
o 450VA 2 unit (2.8C) B, g(&)
4 1.2 (b) B5.0% 177.9% 0.9 kVA nE:
4 w(efOQ% §unit (2.80) B 1.2 (M) 177.9 N
3 +2.2 (c) B5.0% 58 N
2.2 (N) se
2T 2.2 (W 450VA 6 unit (2.8C) C
e 1.6 (c) 85.0% 58+ 2.7 XA
90QVA 4 unit (2.8C) C 1.6 (N) s8
3.6 kVA
v @
ne-®
<& FarS
8.8 +2.3 (a) 85.0% —62.7 P S
2.3 (M) -62.7 2t
ay 221 2.6 kVA
- Z 2.2 (a) B5.0% —-62.7+
2200VA I unit (2.8CL % () -g2.7
4Vl 2 2 xva . )
28
7y
S 3.7 (c) B5.0% 58+
2200VA 2 unit (2.8C) C 3.7 (N) s8
4.4 xVA

Gambar 4. 37 Tiang 8C Jurusan 2 sebelum penyeimbangan beban



Tiang 8D Jurusan 2

27

0.4 kV
Vs
N
7y 450VA 4 unit (2.8D) A
9S00VA 1 it (2.8D) A kR
uni -
0.5 kVA *! Faiy
R
7y 450VA 9 unit (8D) C2
2.3 XVA
900VA 2 unit (2.8D) B
1.8 kVA
7
-2
900VA 4 unit (2.8D) C
VA A it (2. 80) Vi
N
1300VA 1 unit (2.8D) A
1.3 kVA
am
N 3
1300VA 2 unit (2.8D) C
7 2.6 kVA
N
2200VA 2 unit (2.8D) A
4.4 VA
f7in
-7
2200VA 2 unit (2.8D) C
4.4 XVA
Tiang 8D Jurusan 2
v
e’
PR Fa~y
7228 +1.5 (a) B5.0% -62.7 2
1.5 (N) -62.7
[y ) 4S0VA 4 unit (2.8D) A _y(a)
S00VA 1 Qf.y 2_8D) ag-: :;; 0%2‘7—62-7.- %<8 -
uni- - 2 -6z.
05 kVA )
5_,\1@1 +1.9 (c) B5.0% 58 N
= 1.9 (M) s8 ;
450VA 9 unit (8D) C2
N 0.9 (b) B5.0% 177.9% 2.3 XVA
90QVA 2 unit (2.8D) B 0.9 (N) 177.9
y 1.8 kVA
LV E
22%
iy PR
7 2.2 (b) B5.0% 177.9% 218"
90QVA 4 unit (2.8D) C 2.2 (N) 177.9
3.6 kVA
+1.3 (a) B5.0% -62.7 .
13 -62.7 1300VA 1 unit (2.8D) R
1.3 kVA e
218-
PR TNy
218- +2.6 (c) B5.0% 58 N
2.6 () sB 1300VA 2 unit (2.8D) C
P 2.6 kVA
. LN 4.3 (a) B5.0% -62.7+
2200VA 2 unit (2.8D) A 4 3 (N) -62.7
5‘1(:\ 4.4 kVA
218-
@. 4.3 (c) 85.0% 58+
2200VA 2 unit (2.8D) C 43 (W) s8
4.4 xVA

Gambar 4. 38 Tiang 8D Jurusan 2 sebelum penyeimbangan beban



wnang

Tiang 9 Jurusan 2

28

0.4 kV
Tiang 8 Jurusan 2 CABLE 2.10
& &
& @
CABLE 11
Fai
N7
4S50VA 2 unit (2.9) A
Py 0.9 kVA
9oovn?y it (2.9) A
uni £
0.9 K am
P
450VA 3 unit (2.9) C
[y -4
900VA 4 unit (2.9) B
3.6 kVA
Gy
N
900VA S unit (2.9) C
4.5 kVA A
N
1300V2 1 unit (2.9) B
1.3 XVA
7
- Z A
3500VA 1 unit (2.9) A
3.5 kVA
@by
N
3500VA 1 unit (2.9) C
3.5 kVA
~ ALY
2o p3DIw
39_7'3{b) 7.1"§3vl=‘
. (c) 218
Tiang 0
5 Tiang 9 Jurusan 2
[0+j0(a)] 0.27 Vin Vd (a)
[0+30(b)] 0.21 Vin Vd (b)
Tiang 8 Jurusan 2 [0+30(c)] 0.22 Vin Vd (c) CABIE 2.10
&
+20 B5.0% —62.7 1-3/C 150 +18.9 85.0% —62-7 *
17.5 BS.0% 177.9 CABIE 11 11.1 B5.0% 177.9
18.2 85.0% S8 11.6 85.0% S8 91‘“"
2.1 -50.7 7.5 -60.3 e
PNy
LV +0.7 (a) B5.0% —62.7 N
229- 0.7 (M) -62.7 450VA 2 unit (2.9) A
A 0.9 kVA 1B-9‘Nc\
i\ 0.4 (a) 0.0% —62.7% z
S00VA 1 unit (2.9)08 () -62.7
y 0-9 kVA a5
4.8VE® +1.1 (c) B5.0% 58 7
224~ 11 ) s8 450VA 3 unit (2.9) C
1.4 xVa
N 1.7 (b) B5.0% 177.9%
900VA 4 unit (2.9) B 1.7 a0 177.9
wl&) 3.6 kVA
18-2
7 v ®
T .. S—— 2.2 (c) B5.0% S8+ 24-8
nnEY Lo 2.2 (N) s8
4.5 kVA z W sy
+1.2 (b) 85.0% 177.9 N7 .
12 an 177.9 1300VA 1 unit (2.9) B
1.3 kVA
v e
2282
f7in
R\ 7 = 3.5 (b) B5.0% 177.9%
3502\:1; 1 unit (2.9) B 3.5 (N) 177.9
7_1!.
f7in
S 3.3 (c) B85.0% 58+
3500VA 1 unit (2.9) C 3.3 (N) s
3.5 kVA

Gambar 4. 39 Tiang 9 Jurusan 2 sebelum penyeimbangan beban



29

Tiang 0
@
Tiang 10 Jurusan 2
0.4 kV
Tiang 9 Jurusan 2 CABLE 13
.~ &
& @
CABLE 2.10
FaiN
L
4S0VA 1 unit (2.10) A
i 0.45 kVA
N
900VA 2 unit (2.10) A
1.8 kVA
450VA 4 unit (2.10) C
i 1.8 kVA
N
S00VA S5 unit (2.10) C
4.5 XVA
Py
N
1300VA 2 unit (2.10) B
ahy 2.6 kVA
S
3500VA 1 unit (2.10) B
3.5 kVA
iy
A 7
3500VA™1 unit (2.10) C
3.5 xVa
@
~3p 8.2
) zl._.nvtg
80 2-3m) gVl
Tiang 0 -8(q) 72)8-
@
Tiang 10 Jurusan 2
Tiang 9 Jurusan 2 CABLE 2.11
&
= @
T1171 sos 17738 2 Tela es 08 1775
z d +50 2 s g -
11.6 85.0% 58 rot30 (B3 S Vln](ﬂ‘jfd(?é) 4.4 85.0% 5B LaoV®
7.5 -60.3 [0-30(c)] 0.1 Vin Va (o) 12.6 -68.3 z
g Vi A
218- +0.4 (a) 0.0% -62.7 s »
0.4 (N) -62.7 450VA 1 unit (2.10) A
Gy 0.45 kVA ]
S 0.8 (a) B5.0% -62.7+ 718-
900VA 2 unit (2.1Q)gh(N) -62.7
gyl 1.8 kA Fais
218 +1.5 (c) 85.0% 58 X%y
1.5 (N) s8 450VA 4 unit (2.10) C
[y 1.8 kVA
N (c) B5.0% S8+
900VA 5 unit (2.10) C () s8
4.5 kVA
v ®)
2287
v @) AT
4241 +1.9 (b) 85.0% 177.9 Ny
18 () 177.9 1300VAE 2 unit (2.10) B
7 2.6 kVA
T 3.4 (b) 85.0% 177.9+
3S00VA'1 unit (2.10) B 374 () 177.9
R
218
& 3.4 (c) BS5.0% 58+
3S00VA 1 unit (2.10) C 3.4 (N) 58

3.5 kVA

Gambar 4. 40 Tiang 10 Jurusan 2 sebelum penyeimbangan beban



30

Tiang 0
@
Tiang 11 Jurusan 2
0.4 kV
Tiang 10 Jurusan 2
CABLE 2.11B
CABLE 2.11
Faisy
A~
450VA § unit (2.11) A
i 2.3 VA
7
900VA 3 unit (2.11) A
2.7 VA
by Faisy
7 pN2g .
J00VA 4 unit {(2.11) B 3500VA 1 unit (2.11) A
3.6 kVA 3.5 XV
PNy
N .
3S00VA 2 unit (2.11) C
7 kVA
v
..‘sza) 280 g
Tiang 0 P 228-% G
) ] 728~
i 2 [0+j0(a)] 0.04 Vin Vd (a)
4 055 5 Trang:il Juxmacn 2 [0+30(b)] 0.05 Vin Vd (b)
iang furusan [0+30(c)] 0.06 Vin Vd (c)
B e S Bl CABLE 2.111-3/C 150 HACGCAn: BN 2o CABLE 2.12B/C 150
5.8 B85.0% 177.9 [0+350 (a) ] s 4 B5.0% 177.9
4.4 85.0% SB [0+30 (b) ] feaz Yn e 4.4 85.0% 58 15_6“‘1
12.6 -68.3 [0-30(e)] 0.02 Vin Vd (c) 0.7 94 %
eV ANy
218 +2.1 (a) 85.0% -62.7 s
2.1 ) -e2.7 4S0VA § unit (2.11) A
i 2.3 kVA
74 1.4 (a) B85.0% —62.7+
900VA 3 unit (2-11) & 1 4 (W) -62.7
N 2.7 kVA eV
17_A.""’p 28
f7ny Vs
-7 1.7 (b) B5.0% 177.9+|+*3_4 (a) 85.0% -62.7 Y B
900VA 4 unit (2.11) B 17 177.9 3.4 (N) -62.7 3500VA 1 unit (2.11) A
3.6 VA 3.5 kVA PRI
8.
2
Faisy
+7.2 (a) 85.0% -62.7 7
7.2 (M) -62.7 3500VA 2 unit (2.11) C
Tiang 11B Jurusan 2
0.4 kV
450VA 3 unit (2.11B) A
@ 1.4 kVA
900VA_6 unit (2.11B) A
5.4 kVA
450VA 7 unit (2.11B) B
ah 3.2 kVA
900VA_3 unit (2.11B) B
2% @ ) A
N
450VA § unit (2.11B) C
2.3 kVA

S00VA_6 unit (2.11B) C
5.4 kVA




v @
PEX g )
z:;‘,vkﬂ
s

Tiang 11B Jurusan 2

31

+1.2 (a) 85.0% -62.6
1.2 (N) -62.6

(b) 85.0% 177.9
(N) 177.9

[SHN)
oo

v (@
283
Vs
N
450VA 3 unit (2.11B) A
1.4 kVA )
228-6
FaiN
s
450VA 7 unit (2.11B) B
3.2 xVA G

2 peeV

Fay

v @
7n8-®
f7ins
N 2.4 (a) B5.0% -62.6%
S00VA € unit (2.11B) & 3 4 (N) -62.6
eu®) 5.4 kVA
228+
@b
-7 1.2 (b) BS5.0% 177.9%
900VA_3 unit (2.11B) B 1.2 (N) 177.9
@ 2-7 KA
8
18-
iy
2.4 (c) B5.0% 58+
2.4 (W) S8

S00VA_6 unit (2.11B) C
5.4 kVA

+2 (c) 85.0% S8
2 (N) s8

N
450VA S unit (2.11B) C
2.3 XVA

Gambar 4. 42 Tiang 11B Jurusan 2 sebelum penyeimbangan beban



LAMPIRAN 4

32

Berikut gambar pertiang pada konfigurasi software ETAP untuk jurusan 4

sebelum penyeimbangan beban.
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@ 1.3 %A !
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Tiang 8 Jurusan 4 4 Tiang S Jurusan 4 CABIE 4.10 :;:-‘5:::\ &v,g(c‘ﬂ’)
— - 28
+5.5 92.3% 533 CABLE 4.9-3/C 150 +1.8 93 0% 522 z
8.2 92.1% -173.8 i i 1G] 1.8 93.0% -172.4
3.3 95_6% 72.3 3 2.2 93.0% 67.7
5.5 -105.3 [0+j0(2)]0-13 Vin Vd (b) 0.4 70.8 Tiang 9B Jurusan 4
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Tiang 9 Jurusan 4 0.03 Vin vd (c) [0+30(e)]
+1.8 93.0% -52.2
1-3/C 150
1.8 93.0% -172.4 CABLE 4.10 /
2.2 93.0% 67.7 AV
20-
0.4 70.8 2
AV
22 +1.5 (a) 93.0% -52.2
1.5 (N) -52.2 45QVA 4 unit (4.10) A
(4 * % e ! !
N 0.3 (a) 0.0% -52.2+
S00VA 1 unit (4.10) A 0.3 (N) -52.2
u® 0.9 KVA
223
2. g
- 6(a)
~z
@ 1.8 (b) 93.08 -172.4%| g9, 21A.5‘“°‘
900VA 5 unit (4.10) B 1.8 (N) -172.4 e
4.5 kVA A
+0.9 (c) 93.0% 67.7 N
0.9 (N) 67.7 1300VA 2 unit (4.7) C
1.3 KVA
v
a5
2 £
22%- 0 v o)

2200VA 1 unit (4.7) B
2.2 kVA

1.3 (c) 93.0% 67.
1.3 (N) 6€7.7

™~

3.
:;l-" via

Gambar 4. 52 Tiang 10 Jurusan 4 sebelum penyeimbangan beban



LAMPIRAN 5

Gambar simulasi hasil

ETAP jurusan 2 setelah disetting

41

(dilakukannya

pemerataan beban) untuk ketidakseimbangan beban
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Gambar 4. 57 Tiang 2D Jurusan 2 setelah penyeimbangan beban
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LAMPIRAN 6
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pemerataan beban) untuk ketidakseimbangan beban
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LAMPIRAN 7

Dokumentasi kegiatan penelitian

Pengukuran langsung pada trafo BBPL
Pengukuran Siang Hari (04 Februari 2023
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Pengukuran langsung pada trafo BBPL
Pengukuran Malam Hari (04 Februari 2023)
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Pengukuran langsung pada trafo di Gardu BBPL
06 Februari 2023 (Siang hari
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Pengukuran langsung pada trafo BBPL

06 Februari 2023 (Malam hari

A: vy EUN L
L _wm% 136/, lal;f [

._w.w.m 966

119,37
/ 120.4"
36.7°
155.4!
-86.0"
167.1"
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50.03 2
Unbalance
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