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ABSTRAK

DESAIN SISTEM KONTROL DAN MONITORING
DEBIT AIR DAN PENGISIAN TANDON JARAK
JAUH BERBASIS TEKNOLOGI
I0T BASED SCADA

Yuwanto Candra Pangestu, NIM: 2212025
Dosen Pembimbing I: Prof.Dr.Eng. Aryuanto Soetedjo, ST., MT.
Dosen Pembimbing II: Dr. Ir. Widodo Pudji Muljanto, ST., MT

Ketersediaan air bersih merupakan aspek fundamental bagi
kehidupan masyarakat, khususnya di wilayah pedesaan. Pengelolaan
sistem distribusi air secara konvensional masih dilakukan secara manual
sehingga tidak efisien dan rentan terhadap keterlambatan respons apabila
terjadi gangguan pada jaringan distribusi.

Penelitian ini merancang dan mengimplementasikan sistem kontrol
dan monitoring debit air serta pengisian tandon jarak jauh berbasis
teknologi Internet of Things (IoT) dan Supervisory Control and Data
Acquisition (SCADA). Sistem menggunakan mikrokontroler ESP32,
PLC Outseal Mega V3, sensor debit air YF-S201, sensor ultrasonik HC-
SR04, dan platform Haiwell Cloud SCADA. Komunikasi data dilakukan
melalui protokol Modbus TCP/IP.

Hasil pengujian menunjukkan bahwa sensor ultrasonik HC-SR04
mampu mengukur level air dengan rata-rata selisih di bawah 0,35 cm
terhadap pengukuran manual, dengan tingkat error relatif yang tetap
rendah pada rentang pengukuran normal meskipun sedikit meningkat
pada kondisi level air sangat dangkal akibat efek pembagian terhadap nilai
acuan yang kecil. Sensor debit air YF-S201 menghasilkan rata-rata error
pengukuran debit di bawah 3%. Sistem kontrol pompa otomatis berhasil
beroperasi dengan tingkat keberhasilan 100%, dan Early Warning System
berbasis notifikasi SCADA berhasil mendeteksi kondisi kritis level
tandon secara akurat. Sistem ini terbukti mampu meningkatkan efisiensi
pemantauan dan pengendalian distribusi air secara waktu nyata dari jarak
jauh.

Kata Kunci: IoT, SCADA, ESP32, PLC Outseal, Sistem Monitoring
Debit Air.



ABSTRACT

DESIGN OF A REMOTE WATER FLOW CONTROL AND
MONITORING SYSTEM AND TANK FILLING
BASED ON IOT BASED SCADA
TECHNOLOGY

Yuwanto Candra Pangestu, NIM: 2212025
Dosen Pembimbing I: Prof.Dr.Eng. Aryuanto Soetedjo, ST., MT.
Dosen Pembimbing II: Dr. Ir. Widodo Pudji Muljanto, ST., MT

The availability of clean water is a fundamental aspect of
community life, particularly in rural areas. Conventional water
distribution management is still carried out manually, making it
inefficient and prone to delayed responses in the event of network
disturbances.

This research designs and implements a remote water flow control
and monitoring system, including tank filling, based on Internet of Things
(IoT) and Supervisory Control and Data Acquisition (SCADA)
technology. The system uses an ESP32 microcontroller, an Outseal Mega
V3 PLC, a YF-S201 flow sensor, an HC-SR04 ultrasonic sensor, and the
Haiwell Cloud SCADA platform. Data communication is carried out via
the Modbus TCP/IP protocol.

Test results show that the HC-SR04 ultrasonic sensor is able to
measure water level with an average difference below 0.35 cm from
manual measurement, with the relative error remaining low across the
normal measurement range despite a slight increase under very shallow
water level conditions due to the division effect against a small reference
value. The YF-S201 flow sensor produces an average flow rate
measurement error below 3%. The automatic pump control system
operated successfully with a 100% success rate, and the SCADA
notification-based Early Warning System accurately detected critical tank
level conditions. This system has proven capable of improving the
efficiency of real-time, remote water distribution monitoring and control.

Keywords: IoT, SCADA, ESP32, Outseal PLC, Water Flow Monitoring
System



DAFTAR ISI

KATA PENGANTAR ..ottt i
DAFTAR IS ..ottt ii
DAFTAR GAMBAR.......ciiieieieitee et vi
DAFTAR TABEL ..ot iX
BAB 1 PENDAHULUAN .......oiiiiiieieetete ettt 1
1.1 Latar Belakang ..........ccooceviiienirieiceeeeeeeee e 1
1.2 Rumusan Masalah ..........ccccoooeiiiiiiiieee 3
1.2 Tujuan Penelitin ........ccocoevirieiiiieiieeeeeeeece e 4
1.4 Batasan Masalah...........cccoooiiiininineeeecee 4
1.5 Sistematika Penulisan.........c.cccceceveeininininincninenencneen 4
BAB II TINJAUAN PUSTAKA ....cooiiieieieeeeeeeee e 7
2.1 Penelitian Terdahulu...........cccoooiiiiiiiiee 7
2.2 Internet of Things (I0T)...c.cccvevviiieriieieicecee e 8
2.3 Sensor Flow Meter YF-S201......cccocivoinininininininencneene 9
2.4 Sensor Ultrasonik HC-SRO4 ...........ccoooieiiiieieieeeee 10
2.5 Arduino IDE .....o.cooiiiiii e 11
2.6 Outseal StUAIO .....ooveeiiiiiiieieieeeee e 12
2.7 ESP32 s 14
2.8 SCADA .ottt s 15
2.9 Software Haiwell Scada Designer.........c.ccoeceeveeeeiirneennenne 16
2.10 HMI HaiWell.......ccooiiiiiiiiieeeeeeeeeeeee e 18
2.11 IMOADUS ...t 19
2.12 PLC OULSEAL ..ottt 21
2.13 RELAY ... 23
2.14 Pompa DC 12V/3A ..ot 24
2.14 Early Warning System (EWS) ......cccooiiviiniiiineeiecieieeiens 25

il



BAB III RANCANGAN SISTEM .....cccooiiiiiiiiiiininiiinccceiee 27

3.1 Perancangan Sistem Keseluruhan ..........ccccocecevinencnennnn. 27
3.1.1 Perancangan Prototaype .........ccooceeeveerieinienneenieeneennne. 27
3.1.2 Blok Diagram .........cccceceeviiieniiieeneiieneneeneeeeseeee 28
3.1.3 KOMPONEN ..ottt 29

3.2 Perancangan Perangkat Keras .........ccccccccevivveninincncncnnenn 30
3.2.1 Rancangan ESp 32 .....ccooieiiiiiiiniiiiiiiceeeceeeee, 31
322 Rancangan PLC .........ccoiiiiiiiiiiecececee 31
323 Rancangan Keseluruhan ............cccccoevveviivieneecieneeienen, 32

33 Rancangan Perangkat Lunak..........c..cooevveviniiiiinieien, 33
331 Tampilan Visual Haiwell SCADA ........ccccocevvininenennne 33
332 Konfigurasi Sistem SCADA.......ccccoooiiiiinieeeeene 35

34 Flowchart PLC ......coccoiiiiiiiiieeeeeeece e 39

3.5 Flowchart ESP32.....ccoiiiiiiiiieeeceeceeeeeeeee 42

3.6 Flowchart Haiwell SCADA.........coooeiieeeeeeceee e 43

BAB IV IMPLEMENTASI DAN HASIL ...oovciiiiniiiniincrnenecrenene 47

4.1 Implementasi Perancangan Layout Hardware..................... 47
4.1.1 Implementasi Rangkaian ESP32 ........c..ccccoconinininenns 47
4.1.2 Konfigurasi Pin PLC .......ccccccociiiininininnnecce 48
413 Implementasi Fisik Prototype........ccccecevienvicenenienen. 50

4.2 Implementasi Program ESP32........cccccccovvviiviieniiiieeienee, 51
4.2.1 Deklarasi Library ........cccocceveevveniecienienieneeneseesiesnenens 51
422 Konfigurasi Wifi dan Alamat IP Statis..........cccccoveneneee 52
423 Definisi Pin Hardware dan Peta Register Modbus........ 52
4.2.4  Deklarasi Variabel dan Parameter Sensor ..................... 54
4.2.5 Fungsi Helper writeFloat() dan ISR Flow Sensor ......... 55
4.2.6 Fungsi SEtup() «o.veeeeeeveeierieeiere e 56

il



42.7
43
43.1
432
4323
44
44.1
442
443
45
4.6
4.6.1
4.6.2
4.6.3
4.7
4.7.1
472
473
4.8
4.8.1
4.8.2
4.9
49.1
492
493
4.10

4.10.1

Fungsi Loop() (Logika Utama) ...........cccecvevuerreriernrennens 59
Implementasi Program PLC ...........ccoccoocieniiiieniiieeees 62
Komponen Ladder Diagram yang Digunakan............... 62
Pemetaan Variabel Input dan Output PLC .................... 64
Program Ledder Diagram ...........ccccoovveveevveneieenneeenens 65
Konfigurasi Sistem HMI Haiwell Scada.......c.ccccoccvennennene. 67
Konfigurasi Device.........ccoeoveririererieneeereee e 67
Setting Register address ........cooceveererienerienienenieene 69
Implementasi task script Event.........cccccoocveveicieneniennen. 71
Implementasi Tampilan Visual Haiwell Scada ................... 74
Hasil Pengujian Sensor Ultrasonik HC-SR04..................... 77
Water Level Air Tandon 1........ccoooovoiiiniinininieee. 78
Water Level Air Tandon 2.........cccceoevininienenenenenene. 84
Water Level Air Tandon 3........cccocevevinininenencnenene. 90
Pengujian Sensor Flow Meter YF-S201........ccccocvveninenene. 95
Pengujian Sensor Flow Meter YF-S201 Tandon 1I........ 97
Pengujian Sensor Flow Meter YF-S201 Tandon 2...... 104
Pengujian Sensor Flow Meter YF-S201 Tandon 3...... 110
Pengujian Sistem Kontrol Pompa Otomatis Dan Manual .116
Kontrol Status Pompa Manual............cccecoevieiinienens 116
Kontrol Status Pompa Otomatis ..........cceeeveerveeveennnnn 118
Hasil Pengujian Alaram..........cccceevveieniiecienieecieneeeenieennn. 119
Early Warning System tandon 1..........ccccecevvenincnennns 119
Early Warning System tandon 2............cccceveeeireiennns 121
Early Warning System tandon 3...........cccccocenerenennne. 123
Pengujian Keseluruhan Sistem..........ccoccoecverveceeneeienneennn. 125
Monitoring dan Alarm ..........ccocceevereerieniieseeieeenne 126

v



4.10.2 Kontrol pompa.........cceecverieeienieeiiniereeeereeeene e 127

BAB V KESIMPULAN DAN SARAN ....ccocviinininininenenesenieene 129
5.1. Kesimpulan..........coocoeoiiiiiiiie e 129
5.2. SAFAN ... 129

DAFTAR PUSTAKA ...ttt 132



Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

1 Internet of Things (I0T) ..cc.coveviriiiniiiieeeeeeee 9
2 Flow Meter Tipe Hall Effect (YF-S201) ....cccccecevervvennennen. 10
3 Sensor Ultrasonik HC-SRO4........cccccoviiininininineeenee 11
4 Arduino IDE ...coooiiiiii e 12
5 0utseal StUiO......ccevirerireeieee e 13
6 Mikrokontroler ESP32.....c..ccccceiiiiiiiniinininniieeeeee 15
7 Software Scada Designer.........ccocvevevereienieecienieieeieeens 18
8 HMI HaiWell.......cccoeveiiiiiieieceeeeee e 19
9 Proses transaksi data perangkat master dan slave ............ 20
10 PLC Ouseal Mega V2......oooiiiiiiiieeeieieeeeeee e 23
11 Relay 3 Chanel..........cccccovieiiiieniieeeeeeeceeeee 23
12 Pompa Air 12V/3A .o 24
1 Blok Dia@ram ........cccceeeeerierienieie e 28
2 Rancangan ESP 32......cccoiiiiiiiiiiececeeeee 31
3 Rancangan PLC ........ccccooiieiiieniieeee e 31
4 Rancangan Keseluruahan...............ccccoevvevvevieniiiceenneenenen, 32
5 Desain Visual Tampilan Awal..........ccoceveecienieciieiennnns 33
6 Tampilan Visual Tandon ..........ccccoeevevveeieniecienieieeieiens 34
7 Desain Halaman History Data ............ccccoveeeieniecienienn, 34
8 Desain Alaram Tandon .........c.cceccvevenenenincncnencnenene. 35
9 Flow Chart PLC......ccooiiiiiiiicicieinnecene e 41
10 Flowchart ESP32 ......oociiiiiiee e 42
11Flowchart software Haiwell SCADA mode otomatis ..... 44
12 Flowchart Software Haiwell SCADA Mode Manual..... 45
1 Gambar Rangkain ..........cccceeevrieriiieneieeeeceeeceee 47
2 Penempatan SENSOT .......cc.eeeeueeeeerieeienieeeenieeneeseeeneesneeeeas 48
3 Implementasi Rangkaian PLC ..........c.ccoceiiiiiniiiinene 49
4 Implementasi FiSisK.........cccevieieniieiinieieceene e 50
5 Implementasi FiSiK .......c.cccevviiieniiiiiiiciececiececeeeeine 51
6 Ledder Diagram PLC..........cccoooeviiiiiiiieiieieceeeceeie 66
7 Gambar konfigurasi device haiwell...........cccceeveevieiennne 68
8 Gambar Konfigurasi Device Haiwell Sacada................... 69
9 Setting Moodbus TCP Tandon 1 ..........ccceeveveveviveieniennnns 69
10 Setting Modbus TCP PLC ......ccccecevininininininciennnee 70
11 Event Saklar Mode (Interval: 1000 ms)..........ccecveueeneenne 71
12 Event Waterlevel (Interval: 500ms)..........ccceeeeverueeennns 72
13 Event Alarm (interval: 1000ms)..........ccccovevverveecieneeennns 73

vi



Gambar 4. 14 Event Automation (interval: 1000ms) ............cccerveeevennene 73
Gambar 4. 15 Event Kontrol Tandon (Pemicu: variabel B1-B3 PLC).. 74

Gambar 4. 16 Main Display .........cccccevieviirieriinieieeiere e 75
Gambar 4. 17 Display Tandon............cceeeeeeeriieienieeienesiene e 75
Gambar 4. 18 Display Historis Data Tandon ..........c.ccecceevencnencnnennene 76
Gambar 4. 19 Display Alarm Tandon 1 .........ccccoceevvieninincninincnenns 77
Gambar 4. 20 Hasil Pengukuran Pengisian Tandon1(Scada)................ 80
Gambar 4. 21 Hasil Pengukuran Pengisian Tandonl (Video)............... 80
Gambar 4. 22 Hasil Pengukuran Pengurasan Tandonl (Scada)........... 81
Gambar 4. 23 Hasil Pengukuran Pengurasan Tandon1 (video)............. 82
Gambar 4. 24 Hasil Pengukuran Pengurasan dan pengisian Tandonl
(SCAAA) ...ttt ettt et ae et beesaeaeas 83
Gambar 4. 25 Hasil Pengukuran Pengurasan dan pengisian Tandonl
(VIACO) .. vttt ettt ettt ettt ettt ste b e saeesaesseeaeesaebessaenseas 84
Gambar 4. 26 Hasil Pengukuran Pengisian Tandon2 (Scada)............... 85
Gambar 4. 27 Hasil Pengukuran Pengisian Tandon2 (video) ............... 86
Gambar 4. 28 Hasil Pengukuran Pengurasan Tandon?2 (scada)............. 87
Gambar 4. 29 Hasil Pengukuran Pengurasan Tandon2 (video)............. 87
Gambar 4. 30 Hasil Pengukuran Pengurasan dan pengisian Tandon2
(SCAAQ) . cueeeeereeciee ettt ettt ettt ettt e e e ta e b e e tae e beesraeearaens 89
Gambar 4. 31 Hasil Pengukuran Pengurasan dan pengisian Tandon2
(VIACO0) . vttt 89
Gambar 4. 32 Hasil Pengukuran pengisian Tandon3 (scada)................ 91
Gambar 4. 33 Hasil Pengukuran pengisian Tandon3 (video)................ 91
Gambar 4. 34 Hasil Pengukuran Pengurasan Tandon3 (scada)............. 93
Gambar 4. 35 Hasil Pengukuran Pengurasan Tandon3 (video)............. 93
Gambar 4. 36 Hasil Pengukuran Pengurasan dan pengisian Tandon3
(SCAA)....veeeie ettt b e st a e beesaeneas 95
Gambar 4. 37 Hasil Pengukuran Pengurasan dan pengisian Tandon3
(VIACO) ..ttt ettt ettt ettt e st et e saeeaesneesessaesennnensens 95
Gambar 4. 38 Serial monitor Tandon 1 ........c.ccccecevevenirinienienincnennns 98
Gambar 4. 39 Serial Monitor Air SedangTandon I.......c..ccccoceneniienene 99
Gambar 4. 40 Serial Monitor Air Kecil Tandon 1.........c.cccocveiveiennenn. 100
Gambar 4. 41 Serial Monitor Air Deras Tandon 1 ........c.ccocceenvennennen. 101
Gambar 4. 42 Serial Monitor Air Sedang Tandon 1..........c.ccccceeeenne. 102
Gambar 4. 43 Serial Monitor Hasil Kecepatan Air kecil .................... 103
Gambar 4. 44 Serial Monitor Hasil Kecepatan Air Deras................... 104
Gambar 4. 45 Serial Monitor Hasil Kecepatan Air Sedang ................ 105
Gambar 4. 46 Serial Monitor Hasil Kecepatan Air Kecil.................... 106

vii



Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

47 Serial Monitor Hasil Kecepatan Air Deras................... 107
48 Serial Monitor Hasil Kecepatan Air Sedang ................ 108
49 Serial Monitor Hasil Kecepatan Air kecil .................... 110
50 Serial Monitor Hasil Kecepatan Air Deras................... 111
51 Serial Monitor Hasil Kecepatan Air Sedang ................ 112
52 Serial Monitor Hasil Kecepatan Air Kecil.................... 113
53 Serial Monitor Hasil Kecepatan Air deras.................... 114
54 Serial Monitor Hasil Kecepatan Air Sedang ................ 115
55 Serial Monitor Hasil Kecepatan Air Kecil.................... 116
56 Status Pompa ON......c.oovveeiiiriieeieeiee et 117
57 Status Pompa Off.......c.coovveiieiiieiieie e 117
58 Kontrol Pompa Otomatis..........cceeeevvereeveereeverrennennnns 119
59 Hasil Pengujian Alarm Low Level Tandon 1............... 120
60 Alarm High Level Tandon 1..........cccovveveevieienieennnen. 121
61 Hasil Pengujian Alarm Low Level Tandon 2............... 122
62 Hasil Pengujian Alarm High Level Tandon 2 .............. 123
63 Hasil Pengujian Alarm Low Level Tandon 3............... 124
64 Hasil Pengujian Alarm High Level Tandon 3 .............. 125

viii



Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Penggunaan Pin ESP32 .....cccoooiiiiiiniiiiec e 14
2 Spesifikasi HMI Haiwell B7TH - W ... 19
3 Function Code Modbus .......c..cccccveivinininininininesiceeee 21
4 Penggunaan Pin PLC Outseal............cccoocvevvirieneeieneeeenene 22
1 KOMPONEN ...ttt st 29
2 Daftar pengalamatan TCP/IP............cccccovvvevivcieneecienieeienene 35
3 Setting Register Tandon 1 ...........ccooceevvivieiiinieniieieieeeeee 36
4 Setting Register Tandon 2 ...........cccoevevevienencieneeeeeeiennn 37
5 Setting Register PLC TCP.......cccccoiieiieiieecieeeeeeee 39
1 Konfigurasi Pin ESP32......cccccociiiiininininnnencnence 48
2 Koneksi PLC ..o 49
3 Deklarasi Library Program ESP32 .......c.cccoovvininincncnene. 51
4 Konfigurasi wifi dan ip statis eSp32 ......cccceeceveervreenereenen. 52
5 Definisi pin hadware dan peta register modbus ................... 53
6 Pemetaan Holding Register Modbus TCP ESP32................ 54
7 Deklarasi Variabel dan Parameter Sensor ...........c.ccceeveunenee. 54
8 Fungsi Helper writeFloat() dan ISR Flow Sensor ................ 56
9 Fungsi Setup() Program ESP32.........cccovvviiiiiiiciiiieie, 57
10 Fungsi Loop() Program ESP32 .........cccceviviiniiiieiieiee, 59
11 rumus kalkulasi dalam fungsi loop() ESP32....................... 62
12 Komponen Ladder Diagram Program PLC Outseal........... 63
13 Pemetaan Variabel Input dan Output PLC Outseal............ 64
14 Program Ledder Diagram..........cccceceverinencninencnenennenn 66
15 hasil data pengukuran Tandon 1 Air diisi.....c..coccoervenueneee. 79
16 Hasil Data Pengukuran Tandon 1 Air dikuras.................... 80
17 Hasil Data Pengukuran Tandon 1 Air diisi dan dikuras..... 82
18 Hasil Pengukuran Tandon 2 Diisi ....cccoeeeeereeeiieniieienieene 84
19 Hasil Pengukuran Tandon 2 Air Dikuras ..........cccceeevennen. 86
20 Hasil Pengukuran Tandon 2 Air Diisi Dan Dikuras........... 88
21 Hasil Pengukuran Tandon 3 Air Diisi......ccccceeerenerieniennnne. 90
22 Hasil Pengukuran Tandon 3 Air Dikuras ........c.cccceeereennene. 92
23 Hasil Pengukuran Tandon 3 Diisi Dan Dikuras.................. 94
24 Hasil Pengujian Intlet Tandon 1 Air deras ...........ccccoueueeee. 97
25 Hasil Tandon 2 Kondisi Isi Tandon Kecepatan Air Sedang98
26 Hasil Kondisi Isi Tandon Kecepatan Air Kecil.................. 99
27 Hasil Kondisi Kuras Tandon Kecepatan Air Deras........ 101

28 Hasil Kondisi Kuras Tandon Kecepatan Air sedang........ 102

X



Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

29 Hasil Kondisi Kuras Tandon Kecepatan Air kecil ........... 103
30 Hasil Kondisi Isi Tandon Kecepatan Air Deras ............... 104
31 Kondisi Isi Tandon Kecepatan Air Deras......................... 105
32 Hasil Kondisi Isi Tandon Kecepatan Air Kecil................. 106
33 Hasil Kondisi Kuras Tandon Kecepatan Air Deras.......... 107
34 Hasil Kondisi Kuras Tandon Kecepatan Air Sedang....... 108
35 Hasil Kondisi Kuras Tandon Kecepatan Air Kecil .......... 109
36 Hasil Kondisi Isi Tandon Kecepatan Air Deras ............... 110
37 Hasli Kondisi Isi Tandon Kecepatan Air Sedang............. 111
38 Hasil Kondisi Isi Tandon Kecepatan Air Kecil................ 112
39 Hasil Kondisi Kuras Tandon Kecepatan Air Deras.......... 113
40 HasilKondisi Kuras Tandon Kecepatan Air Sedang........ 114
41 Hasil Kondisi Kuras Tandon Kecepatan Air Kecil .......... 115
42 Hasil Pengujian Sistem Kontrol Pompa Manual.............. 116
43 Kontrol Pompa Mode Otomatis............ccceeververeerieneennnnns 118
44 Hasil Pengujian Early Warning System Tandon 1........... 120
45 Hasil Pengujian Early Warning System tandon 2 ............ 121
46 Hasil Pengujian Early Warning System Tandon 3 ........... 123
47 Hasil monitoring Kondisi mode otomatis ..........c..c.cc...... 126
48 Kontrol Pompa otomatis dan manual ..............cccceeeennene 127



	643f67bc3ca4034610c201effb2907d23cb126ccc18606f19d76dc404fc7f114.pdf
	7f0eeb646dbdfd1c2daf0ad3003f60977a61ef687ff5a4a281a903b69910d968.pdf
	7f0eeb646dbdfd1c2daf0ad3003f60977a61ef687ff5a4a281a903b69910d968.pdf

	643f67bc3ca4034610c201effb2907d23cb126ccc18606f19d76dc404fc7f114.pdf
	643f67bc3ca4034610c201effb2907d23cb126ccc18606f19d76dc404fc7f114.pdf
	643f67bc3ca4034610c201effb2907d23cb126ccc18606f19d76dc404fc7f114.pdf
	643f67bc3ca4034610c201effb2907d23cb126ccc18606f19d76dc404fc7f114.pdf
	643f67bc3ca4034610c201effb2907d23cb126ccc18606f19d76dc404fc7f114.pdf
	643f67bc3ca4034610c201effb2907d23cb126ccc18606f19d76dc404fc7f114.pdf

