DAFTAR ISI

LEMBAR PENGESAHAN TUGAS AKHIR ..ot i
ABSTRAK ..o 1\
= IS 2 N R v
KATA PENGANTAR oottt ee e e vi
DAFTAR TSI ..ottt bbbt viii
DAFTAR GAMBAR ...ttt et sttt Xi
DAFTAR TABEL ...ttt Xiil
BAB | PENDAHULUAN. ..ottt 1
1.1 Latar BelaKang .......ccoviiiiiiiecec e 1
1.2 Tinjauan Penelitian SEJENIS. .........ccceiiiieiieiieeie e 2
1.3 RUMUSAN MaSalaN.......cccoiiiiiieicie e 6
1.4 Tujuan dan Manfaat..........ccooeiiiiiini e 6
0 V= o SO USSR 6
NS V. F: Ty -1 | g 0 PSP 6

1.5 Batasan Masalah .........cccoeiiiiiiieiie e 7
1.6 Kerangka Berpikir.........cooooiieniinininen e 7
1.7 Sistematika PENUIISAN ........cociiiiiiiii i 8
BAB I TEORI DASAR ..ottt ettt ettt sttt sttt nne e 9
2.1 TranSfOrMALOL ........oivieieeie et te e enaeenee s 9
2.1.1  Suhu dan Pembebanan pada Transformator.............ccocevevvencnenienne. 10
2.1.2  Jenis Transformator Berdasarkan Level Tegangan.............ccccceeueeee. 11
2.1.3  Jenis Transformator Berdasarkan Bahan inti............c.cccooevvnnnnnne. 11
2.1.4  Jenis Transformator Berdasarkan Penggunaannya ............cc.ccoceeuenne. 12
2.1.5 Jenis Transformator Berdasarkan Tempat Penggunaannya............... 13

2.2 Bagian-Bagian Transformator Daya...........cccccoevvevieiiicvie e 13
2.2.1  Electromagnetic Circuit (INti Desi) ......cccccovviieiiiiiiciecvee e, 13
2.2.2  Current Carrying Circuit (Winding).........ccoovvvririniinene e 14
2.2.3  BUSHING ...ttt s 14
2.2.4  PeNUINGIN ..ooiuiiiiicic e 15



2.2.5 Oil Preservation & Expansion (Konservator) .........cccceeeveeiveseene. 16
2.2.6  Dielectric (Minyak Isolasi Transformator & Isolasi Kertas)............ 17
W A - o O - 13T T SR 17
2.2.8 NGR (Neutral Grounding ReSIStOr)........ccccevveieiieie e 17
2.2.9  Proteksi Transformator.........ccccooveiieieiiienienese e 17
2.3 Pemeliharaan Transformator Daya ...........ccoeeieereniiesiniieee e 18
2.3.1  INService INSPECLION ......ccecvvveieiiecie et 18
2.3.2 1IN Service MeaSUIEMENT.........ccciveieriirierie et 18
2.3.3  Shutdown Testing Or MeasUremMent.........c.cvvvrereeeeieniese e 19
2.3.4  Shutdown FUNCtion ChecCK..........ccoviveriiiieiieeiie e 19
2.3.5  TrEAMENT ... s 19
2.4 Masa Pakai Transformator Daya ...........cccceeveiieieeiieiieieeie e 19
2.5 REQIEST LINEAI.....c.oiiiiiiiiiieiiiii et 21
2.6 Metrik Evaluasi Model .............cccoiviiiiiiiiecesee e 22
2.7 Python................ B SERSVA. . Ol ................................. 23
2.8  Flask.....cccccoererimnenenienns umm s st B o v vese e e eeenesennesnennnnns 24
BAB Il METODE PENELITIAN ...ooii e 25
3.1 Metodologi PENEIITIAN.......cc.iiveriiiieieie s 25
3.1.1  Identifikasi Masalah ... i 25
3. 1.2 StUD LITEIatUN vttt 26
3.1.3  Analisis KebUtUNaN ...........ccooeiiiei e 26
3.1.4  Pengumpulan Data .........cccooiiiriiiiieie s 26
3.1.5 Desain dan Implementasi Penghitung Prediksi Beban serta Susut
UIMUE <t nneas 26
3.1.6  Menghitung Prediksi Beban...........ccccocoveiiiiiiiiniice e 27
3.1.7  Menghitung Prediksi Susut Umur Transformator...........c...cccceeuenee. 27
3.1.8  Analisis Pengaruh Prediksi Pembebanan terhadap Susut Umur...... 27
BAB IV PERANCANGAN DAN IMPLEMENTASI ..., 28
4.1 PEraNCANQAN ....ccuviiieeieieieesire et 28
4.1.1 Perancangan Prediksi Transformator ............cccccoocveviiiiieniecinesienn, 28
4.1.1.1Penentuan TransSformator..........ccooceveiiniiiiie i 28



4.1.1.2 PENENtUAN DAtaSeL......cooo oot e e 32

4.1.1.3 Prapemrosesan dan Pemilihan Parameter Model Regresi Linear ..... 32
4.1.1.4 Perhitungan Persamaan Regresi Linear .........c.ccccooevverviieieesieennn, 33
4.1.1.5 Perhitungan Metrik Evaluasi Model .............ccccocoevevieiiiic i, 39
4.1.2  Perancangan Antarmuka WebsSite.........ccccovviieiiniiiiencce e 40

4.2 IMPIEMENTAST....eviiiiieieiee e 44
4.2.1 Implementasi Model Regresi Linear.........c.ccccoccevveveeveiieseese e 44
4.2.2 Implementasi Antarmuka WebSIte ...........cccovveviiieiicii e 52
BAB V HASIL DAN ANALISIS ... 54
5.1 HASH .ot 54
5.1.1  Hasil Prediksi Pembebanan Transformator ...........ccccocevvveninnnnnnne. 54
5.1.2  Hasil Validasi Model Regresi Linear ...........ccccccovvevveveiieeiecieseee 60
5.1.3  Hasil Perhitungan Susut Umur Transformator ............c.cceecvevveivnnnns 65

5.2 Analisis Pengaruh Prediksi Pembebanan terhadap Susut Umur.............. 68
BAB VIPENUTUP ..ottt ettt 79
6.1 KESIMPUIAN ... e 79
0.2 SAIAN ..ottt b e nae e 80
DAFTAR PUSTAKA ettt aaa et e et e et e e te e e nnae e e nnneeenes 81
LAMPIRAN .ottt ase bt abe sttt se et st e s ne st st e neane e s 85



