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ABSTRAK 

 

Geusan Buana Fauzan. 201910255018. Pengambilan Data Inklinasi Dan 

Azimuth Dalam Proses Measurement While Drilling (MWD) Menggunakan 

Metode Mud-pulse Telemetry Pada Sumur X Lapangan Y. 

Proses pengukuran saat pengeboran (Measurement While Drilling/MWD) 

sangat penting dalam industri minyak dan gas untuk mendapatkan data secara 

real-time selama operasi pengeboran. Salah satu metode MWD yang umum 

digunakan adalah mud-pulse telemetry, yang mentransmisikan data melalui sinyal 

lumpur yang dihasilkan oleh cairan pengeboran.Penelitian ini berfokus pada 

proses akusisi data inklinasi dan azimuth pada MWD yang menggunakan Mud-

pulse telemetry di Sumur X, yang terletak di Lapangan Y. Tujuan dari penelitian 

ini adalah untuk menganalisis kinerja sistem MWD, mengevaluasi kualitas data 

yang diperoleh melalui mud-pulse telemetry.Hasil penelitian menunjukkan bahwa 

dari hasil data sumur X, Mud Pulse Telemetry dengan Continuous Wave System 

dapat mengirimkan data secara kontinu dan realtime serta dapat mengukur hingga 

kedalaman 1,268 meter. Kelebihan dari Mud Pulse Telemetry adalah mud pulse 

dapat mengirimkan data dengan sinyal tanpa terganggu oleh gangguan sinyal-

sinyal yang berada di dalam bumi, sehingga noise yang dihasilkan cenderung 

sedikit kekurangan didalamnya. Disamping kelebihan dari mud pulse tersebut, 

terdapat kekurangan didalamnya.  Salah satu kekurangannya yaitu, ketika 

terjadinya lost circulation. Lost Circulation merupakan peristiwa hilangnya 

lumpur pemboran masuk ke dalam formasi. Studi ini merekomendasikan tindakan 

untuk mengoptimalkan kondisi pengeboran dan sifat fluida untuk meningkatkan 

kualitas akurasi dan keandalan data MWD.  

 

Kata kunci: Measurement While Drilling, Mud-pulse Telemetry, Continuous Wave 

System 
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ABSTRACT 

 

Geusan Buana Fauzan. 201910255018. Inclination and Azimuth Data 

Retrieval in the Measurement While Drilling (MWD) Process Using the Mud-

pulse Telemetry Method at X Well Field Y. 

The Measurement While Drilling (MWD) process is essential in the oil 

and gas industry to obtain real-time data during drilling operations. One of the 

MWD methods commonly used is mud-pulse telemetry, which transmits data 

through mud pulses generated by the drilling fluid. This study focuses on the data 

acquisition process on MWD using Mud-pulse telemetry at Well X, which is 

located in Field Y. The purpose of this research is to analyze the performance of 

the MWD system, evaluate the quality of the data obtained through mud-pulse 

telemetry. The results showed that from the results of well X data, Mud Pulse 

Telemetry with Continuous Wave System can transmit data continuously and in 

real time and can measure up to a depth of 1,268 meters. The advantage of Mud 

Pulse Telemetry is that mud pulses can transmit data with a signal without being 

disturbed by interference from signals inside the earth, so the resulting noise 

tends to be a little lacking in it. Despite the advantages of mud pulses, there are 

also disadvantages. One drawback is when there is a loss of circulation. Lost 

Circulation is the loss of drilling mud into the formation. This study recommends 

actions to optimize drilling conditions and fluid properties to improve the 

accuracy and reliability of MWD data 

 

Keywords: Measurement While Drilling, Mud-pulse, Continuous Wave System  

  

Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023



Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023



Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023

https://v3.camscanner.com/user/download


Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023

https://v3.camscanner.com/user/download


x 

 

DAFTAR ISI 

Halaman 

LEMBAR PERSETUJUAN PEMBIMBING ...................................................... ii 

LEMBAR PENGESAHAN .................................................................................. iii 

LEMBAR PERNYATAAN BUKAN PLAGIASI .............................................. iv 

ABSTRAK .............................................................................................................. v 

ABSTRACT ............................................................................................................ vi 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI ............................ vii 

KATA PENGANTAR ......................................................................................... viii 

DAFTAR ISI ........................................................................................................... x 

DAFTAR TABEL ............................................................................................... xiii 

DAFTAR GAMBAR ........................................................................................... xiv 

DAFTAR LAMPIRAN ....................................................................................... xvi 

BAB I PENDAHULUAN ....................................................................................... 1 

1.1. Latar Belakang ................................................................................................ 1 

1.2. Identifikasi Masalah ........................................................................................ 2 

1.3. Rumusan Masalah ........................................................................................... 2 

1.4. Batasan Masalah ............................................................................................. 3 

1.5. Maksud dan Tujuan ......................................................................................... 3 

1.6. Manfaat Penelitian .......................................................................................... 3 

1.7. Pelaksanaan ..................................................................................................... 4 

1.8. Waktu Penelitian ............................................................................................. 4 

1.9. Metodologi Penelitian ..................................................................................... 5 

1.10. Sistematika Penulisan ..................................................................................... 5 

BAB II LANDASAN TEORI ................................................................................ 7 

2.1. Measurement While Drilling ........................................................................... 7 

Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023



xi 

 

2.1.1. Sistem Measurement While Drilling (MWD) ................................... 7 

2.1.2. Konsep Measurement While Drilling (MWD) ................................ 11 

2.2. Alat Measurement While Drilling (MWD) ................................................... 12 

2.3. Kelebihan dan Kekurangan Measurement While Drilling (MWD) .............. 15 

2.3.1. Kelebihan Measurement While Drilling (MWD) ........................... 15 

2.3.2. Kekurangan Measurement While Drilling (MWD) ........................ 16 

2.4. Telemetri MWD ............................................................................................. 16 

2.4.1. Mud Pulse Telemetry....................................................................... 17 

2.4.2. Sistem Pengiriman Data Dengan Mud Pulse Telemetry ................. 21 

2.4.3. Data Encoding Mud Pulse .............................................................. 23 

2.4.4. Pressure Transducer ....................................................................... 25 

2.4.5. Penerimaan Data ............................................................................. 26 

2.4.6. Frame Data Continuous Wave ........................................................ 27 

2.4.7. Software qMWDPC ........................................................................ 27 

2.4.8. Kontrol Pengaturan Sistem ............................................................. 28 

2.4.9. Tampilan Telemetry Data Window ................................................. 30 

2.4.10. Pulse Waveform Data Window .................................................... 31 

2.4.11. Telemetry Data Words Window .................................................. 31 

2.4.12. Survey Data Words Window ........................................................ 32 

2.5. Penelitian Terkait .......................................................................................... 33 

BAB III METODOLOGI PENELITIAN .......................................................... 64 

3.1. Jenis Penelitian .............................................................................................. 64 

3.2. Teknik Pengumpulan Data ............................................................................ 64 

3.2.1. Studi Lapangan................................................................................ 64 

3.2.2. Metode Kualitatif ............................................................................ 64 

3.2.3. Studi Pusaka .................................................................................... 64 

Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023



xii 

 

3.3. Analisa Data .................................................................................................. 65 

3.4. Pengolahan Data ........................................................................................... 65 

3.5. Tahap Penelitian ............................................................................................ 66 

BAB IV HASIL DAN PEMBAHASAN ............................................................. 67 

4.1. Hasil Data ...................................................................................................... 67 

4.2. Analisa Hasil Data Sumur X ......................................................................... 69 

4.3. Kelebihan dan Kekurangan Mud Pulse Telemetry ........................................ 70 

4.4. Perbandingan Mud Pulse dengan Electromagnetic Telemetry ..................... 71 

BAB V KESIMPULAN DAN SARAN ............................................................... 74 

5.1. Kesimpulan ................................................................................................... 74 

5.2. Saran .............................................................................................................. 75 

DAFTAR PUSTAKA ........................................................................................... 76 

LAMPIRAN 

  

Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023



xiii 

 

DAFTAR TABEL 

Halaman  

Tabel 1. 1 Waktu Pembuatan Skripsi ....................................................................... 4 

Tabel 2. 1 Penelitian Terkait .................................................................................. 33 

Tabel 4. 1 Hasil Data .............................................................................................. 67 

Tabel 4. 2 Tabel Perbandingan MPT dan EM........................................................ 71 

  

Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023



xiv 

 

DAFTAR GAMBAR 

Halaman 

Gambar 2. 1 Konsep Meansurement While Drilling (MWD) ............................... 11 

Gambar 2. 2 Meansurement While Drilling (MWD) Tools .................................. 12 

Gambar 2. 3 Spear Point Fishneck ....................................................................... 12 

Gambar 2. 4 Centralizer ........................................................................................ 13 

Gambar 2. 5 Battery 2 ........................................................................................... 13 

Gambar 2. 6 Directional Module .......................................................................... 14 

Gambar 2. 7 Pulser ............................................................................................... 14 

Gambar 2. 8 Mule Shoe Sleeve/Landing Sleeve .................................................... 15 

Gambar 2. 9 Helix End .......................................................................................... 15 

Gambar 2. 10 MWD Telemetry Wireless Transmission ....................................... 16 

Gambar 2. 11 Skema Mud Pulse Telemetry .......................................................... 17 

Gambar 2. 12 Diagram dan Bentuk Gelombang NP ............................................. 18 

Gambar 2. 13 Diagram dan Bentuk Gelombang PP ............................................. 19 

Gambar 2. 14 Diagram dan Bentuk Gelombang CW............................................ 20 

Gambar 2. 15 Diagram Proses Pengiriman Data Mud Pulse ................................ 21 

Gambar 2. 16 Diagram Pengiriman Data Mud Pulse ............................................ 22 

Gambar 2. 17 Diagram Data Encoding................................................................. 23 

Gambar 2. 18 Pengkodean Manchester ................................................................ 24 

Gambar 2. 19 Letak Pressure Transducer di permukaan ..................................... 25 

Gambar 2. 20 Receiving Sinyal MWD .................................................................. 26 

Gambar 2. 21 Data Decoding ................................................................................ 26 

Gambar 2. 22 Frame Data Continuous Wave ....................................................... 27 

Gambar 2. 23 Tampilan qMWDPC ...................................................................... 28 

Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023

file:///C:/Users/tiara/Downloads/SKIRPSI%20GEUSAN.docx%23_Toc139472370
file:///C:/Users/tiara/Downloads/SKIRPSI%20GEUSAN.docx%23_Toc139472371


xv 

 

Gambar 2. 24 System Set Up ................................................................................. 29 

Gambar 2. 25 Tampilan Telemetry Data ............................................................... 30 

Gambar 2. 26 Tampilan Pulse Waveform Data .................................................... 31 

Gambar 2. 27 Tampilan Telemetry Data Words ................................................... 32 

Gambar 2. 28 Tampilan Survei Data Words ......................................................... 32 

Gambar 3. 1 Tahap-tahap Penelitian ..................................................................... 66 

 

  

Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023



xvi 

 

DAFTAR LAMPIRAN 

 

Lampiran 1. Data Hasil Survey 

Lampiran 2. Plagiarisme 

Lampiran 3. Biodata Mahasiswa 

 

  

Pengambilan Data.., Geusan Buana Fauzan, Fakultas Teknik, 2023


	01-201910255018-cover
	02-201910255018-persetujuan
	03-201910255018-pengesahan
	04-201910255018-pernyataan plagiasi
	05-201910255018-abstrak
	06-201910255018-pernyataan publikasi
	07-201910255018-pengantar
	08-201910255018-daftar isi
	09-201910255018-daftar tabel
	10-201910255018-daftar gambar
	11-201910255018-daftar lampiran



