DAFTAR ISI

Halaman

KATA PENGANTAR oottt ettt e s te e e snae e e s e e e na e e esneeannes I
DAFTAR ISH ...ttt e e e e sr e e e ae e e e seeeanseeeanes ii
DAFTAR TABEL ..ottt nn s vii
DAFTAR GAMBAR ...ttt nenn s Xi
DAFTAR LAMPIRAN .ottt e e e e e st e e e e snnaae e e e Xiil
RINGIKASAN ...ttt ettt e et e st e st e e st e e e sate e e sneeeesseeeasseeeaseeeanneeennns XV
BAB | PENDAHULUAN ..ottt nnas 1
1.1 Latar BelaKang ........cocoeieeiiiiie et 1

1.2 I1dentifikasi Masalah............cooeiieiiiiiic s 2

1.3 RUMUSAN MaAlASAN .....c.eiiiieiiiie et 3

1.4 Batasan Masalah ..........ccceiiioiieiiceseee e 3

IO T U U SO 3

1.6 IMANTAAE ..o s 4
BAB Il TINJAUAN PUSTAKA ..ottt 5
2.1 UMUIML Lttt ekttt e bt et e s s e et e e s bn e e beennneenns 5

2.2 KIaSITIKaST tIPE PLTA ..o 5
2.2.1 Berdasarkan Kapasitas TErPaSANG ..........ccccerererererieeiienienieniesiesiesieseseenees 5

2.2.2 Berdasarkan Tinggi Jatuh (head) .........cccooveiiiiiiiiie e 6

2.3 Analisa KIMatologi .......eoivieiiiiiie et 6
2.3.1 Evapotranspirasi POENSIAl ...........cceiiiiiiiiieiiseseee e 6

2.4 ANAlISA HIArolIOgi ......cveviiiiiiiiiiiie s 9
2.4.1 Pemeriksaan Data HUJaN ..........ccoiiiiiiieeeee e 10

2.4.1.1 Uji Konsistensi Data Hujan ...........ccccooveiiiiieiiccie e 10

2.4.1.2 Uji Abnormalitas Data Hujan .........c.cccceevvieiieiie e 12

2.4.2 ANALISIS FIEKUEBNST ...ecvviiieieeiie ittt 13

2.4.3 Uji Kesesuaian DiStrDUS........ccverieieiieeiesie e se e seese e 16

2.4.3.1 Uji Chi-KUAAIal.........ccoeiiiiiiiiesie e 16

2.4.3.2 Uji SMIirnov-KolmOgOrOV .........cccoiieiiniiiiiie e 18



2.4.4 KOefiSien PeNgaliran..........coooiiiiiiiiiiecee e 19

2.4.5 DISEIIDUST HUJAN ...t 20
2.4.6 Analisa DeDIt Banjir .......c.cccooiiiiiiiiic e 21
2.4.6.1 AlITAN DASAT ...c.voviiiiiiiiiieieeie e 21

2.4.6.2 Hidrograf Satuan Sintesis (HSS) Nakayasu ..........cccocevvriveneannns 21

2.4.7 DeDIt ANCAIAN .......oiieiieiiee e 23
2.4.7.1 Metode F.J. MOCK.........ccouiiiiiiiiiie s 23

2.4.7.2 Kurva DUrasi ALIran ..o s 25

2.5 ANAliSa HIAIOIKA . ......oceeieieiicieciee e 26
2.5.1 Bangunan Pengatur Tinggi Muka Air (Bendung) .........cccceeeervienininnnnnns 26

2.5. 1.1 LEDAr MEICU ..ottt 26

2.5.1.2 Tinggi Muka Air di Atas MErCU..........ccceevevieiiveieiie e 27

2.5.2 Bangunan Pengambilan (INtake).........cceoereiiiininiiiiieeeee e 29
2.5.2.1 Pintu S0rong (SIUICE GAate)......ccevververviriiriiiiiieieeese s 30

2.5.3 Bak Pengendap (Settling Basin) ........ccccceveiiieiieiieiieseese e 31
2.5.4 Saluran PeMBDAWA AT ......coveiiiiiiiesieeee e areas 32
2.5.4.1 Perhitungan Kecepatan...........ccocovererireninenieieesese s 32

2.5.4.2 DIMENST SAIUFAN ..ot 33

2.5.4.3 Kemiringan Dasar Saluran .............cccccoeveviiiiieeic i 33

2.5.4.4 TiINQQI JAGAAN ....ccveeniiiiiciie et 34

2.5.5 Bak Penenang (FOrebay) .........coiiiiiiiiiiie e 34
2.5.6 PIPA PESAL......cuiitiiiiiiiiieiee e 35
2.5.7 Kehilangan Tinggi Tekan Alran ........ccccccveiiieiieiiic e 36
2.5.8 Tinggi Jatuh Efektif (Heff) .......cooveiiei e, 40
2.5.9 TUIDIN A .ottt sttt sbe e 41
2.5.9.1 Pemilihan TUrbiN.......ccoiiiiiiieciee e 41

2.5.9.2 Karakteristik TUMDIN .........cccooiiiiee e 42

2.5.10 GENEIALOL ...ttt e e nre e 44
2.5.11 Saluran Pembuang (Tail RACE) .......cccvvviiiiiiiieie e 45

2.6 Perhitungan Daya dan ENergi........ccccouiiiiiiiiiieie e 46
2.7 Kebutuhan Listrik Masyarakat ............cccccoverueiiieieiieiie e seeseesie e 46
BAB 11l METODOLOGI PENELITIAN ..ot 47
3.1 Deskripsi Daerah STUI ........c.ooeiiiiiiiiiieieiee e 47



3.2 KebULUNAN DAA... ..o 50

3.3 Tahapan PenyeleSaian ..........ccccuiiiiiiiiiiieie et 50
3.4 Diagram Alir Penyelesaian SKIPSi.......cciveriiieiieeieiie e se e 52
BAB IV HASIL ANALISIS DAN PERENCANAAN ..o ssssssssssessssenes 53
4.1 Hasil AnaliSiS HIAMOIOG ........cccevurieieeiieeieiireeiseeisesisesiess e sssesanes 53
4.1.1 Analisis Data HUJAN ........ccccoiiiiiicie e 53
4.1.2 Uji KONSISEENST DALA ......ccvveiiieieciieiie et 54
4.1.3 Uji AbNOrmalitas Data .........cccouerverieiiriiiiiiiieieee e 55
4.1.4 Evapotranspirasi POENSIAl ...........ccoooiiiiiiiiiiicee e, 57
4.1.5 Perhitungan Debit dengan Metode F.J. MOCK..........c.ccevviiiiiciiccice, 60
4.1.6 Kurva Durasi Aliran (Flow Duration CUrve) .........cccoccevveveiiieseese e 64
4.1.7 ANALISA FIEKUBNSH ...cvvivieiiieiieie sttt 70
4.1.8 Uji Kesesuaian DIStrDUSI. ......c.covereieriiiiinisieieieees e 73
4.1.8.1 Uji Chi-KUAAIat.........cccooiviiiieieiieiecc e 73

4.1.8.2 Uji Smirnov-Kolmogorif.........ccccoviiiiiiiiiiccc e 76

4.1.9 DIStriDUST HUJAN ..ot 78
4.1.10 Analisis Debit Banjir.........cccoeoiiiiiiiiiiiiineeee e 80

4.2 Penentuan Alternatif Site dan Optimasi Debit PembangKit.............c.cccccceeneenee. 108
4.2.1 PENELUAN SHEE ....oviiviitieiieieiie et 108
4.2.2 Penentuan Debit PembangKit............ccooviiiiiniii 112

4.3 Perencanaan Konstruksi HIidroliK...........cccoccovoeriiiiniiniee e 115
O I = 1= 0o (1o Vo SRS 115
4.3.2 FIUKEUAST AT SUNQAT ..eoveeiiicciic e 118
4.3.3 Bangunan Pengambilan (Intake) ..o 119
4.3.4 Pola Operasi Pintu INtAKE .........cccoiiiiiieieeec e 119
4.3.5 Bak Pengendap (Sand Trap) ...c.ccovveveeiiieeiiieiii i 121
4.3.6 Saluran Pembawa (Headrace) .........cccccvevieiiiiiie e 123
4.3.7 Bak Penenang (FOrebay) ... 124
4.3.8 Pipa Pesat (PenStoCK PIPE)........cocviiiiiiiiiieie e 124
4.3.9 Kehilangan Tinggi (Head LOSS).......cccuevueiirriiieiieiieee s 127
4.3.10 Saluran Pembuang (Tail RACE) ........covviiiiiiieiiiiiee e 132

4.4 Analisa Mekanikal EIeKEriKal ..o 133
A4 L TUDIN AT ot ere s 133



A.4.2 GENEIALOL ...ttt ettt ettt ettt ettt b e e e e bt e e sae e saeeanbeesbeeenneens

4.4.3 Daya dan ENEIgI ... 136

4.5 Jumlah Rumah yang Dapat Terlayani .........cccccevveiverieeneiieiee e 137

BAB V KeSImpulan dan SAIan ........c..sessessesssesssesssesssesssesssesssesssesssessssssssssssssnes 139

5.1 KESIMPUIAN ...ttt 139

O.2 SAIAN .oeieeeeeeeree e ses e ses s es s s s s s RS R R R R R R R R 139

DAFTAR PUSTAKA L. oottt ne st Xix
LAMPIRAN



