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ABSTRAK 
 

Low Pressure Heater adalah suatu alat yang digunakan untuk memanaskan air 
pengisi boiler dengan memanfaatkan uap ekstraksiturbin sebelum dikondensasikan di 
kondensor. Performance Low Pressure Heater sangat mempengaruhi efisiensi dari 
boiler. Performance Low Pressure Heater ditentukan oleh DCA, TTD, UD steam, 
dan UD Water . Tugas akhir ini bertujuanu ntuk menganalisa Performance Low 
Pressure Heater 5 dan 6 di PLTU 1 Rembang. 
Alat utama dari pengambilan data ini adalah Low Pressure Heater 5 dan 6 yang ada 
di PLTU 1 Rembang. Pengambilan data dilakukan pada beban 215 MW dan 300 MW 
pada saat kondisi unit masih baru dan kondisi unit sudah lama beroperasi. 
Kondisi unit masih baru dengan kondisi unit sudah lama beroperasi dapat diketahui 
bahwa Low Pressure Heater 5 beban 215 MW kondisi DCA selisihnya 0,1 °C, TTD 
selisihnya -1,42 °C, UD steam selisihnya 229,309 kj/h/m²°C, UD Water selisihnya 
224,153 kj/h/m²°C, beban 300 MW kondisi DCA selisihnya 0,2 °C, TTD selisihnya -
3,37 °C, UD steam selisihnya 39,718 kj/h/m²°C, UD Water selisihnya 39,718 
kj/h/m²°C. Low Pressure Heater 6 beban 215 MW kondisi DCA selisihnya 0,04 °C, 
TTD selisihnya -0,37 °C, UD steam selisihnya 151,469 kj/h/m²°C, UD Water 
selisihnya 227,893 kj/h/m²°C, beban 300 MW kondisi DCA selisihnya 0,5 °C, TTD 
selisihnya -0,87 °C, UD steam selisihnya 172,158 kj/h/m²°C, UD Water selisihnya 
188,658 kj/h/m²°C. Dari perhitungan diketahui bahwa Low Pressure Heater 5 dan 6 
di PLTU 1 Rembang Jawa Tengah masih dapat bekerja dengan baik. 
 
Kata kunci: Low Pressure Heater, Low Pressure Turbine, Performance Low Pressure 
Heater. 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

 



ABSTRACT 

 

Low Pressure Heaterisa device used to heat the boiler water filler by utilizing extraction 
steam turbine before itis condensed int he condenser. 

The main tool of this data collectionis a Low Pressure Heater 5 and 6 is inplant 1 
Rembang. 

Performance Low Pressure Heater 
greatly effect the efficiency of the boiler. Low Pressure Heater Performanceis 
determined by the DCA, TTD, steam UD, and UD Water. This thesis aimsto analyze 
Performance Low Pressure Heater 5 and 6 at the plant 1 Rembang. 

Data collection was performed at load 215 MW and 300 MW when the 
unit was new condition and the condition of the unit has been operating

Condition of the unit was new to the unit has been operating conditions can be seen 
that the Low Pressure Heater 5215MW load conditions DCA difference is 0.1°C, 
TTD difference is -1.42°C, steam UD difference is 229.309kJ/h/m²°C, UD Water 
difference is 224.153kJ/h/m²°C, 300 MW of load conditions the difference is 
0.2°CDCA, TTD difference is-3.37°C, steam UD difference 39.718kJ/h/m²°C, UD 
Water difference 39.718kJ/h/m²°C. Low Pressure Heater 6215 MW of load conditions 
DCA difference is 0.04°C, TTD difference is-0.37°C, steam UD difference is 
151.469kJ/h/m²°C, UD Water difference is 227.893kJ/h/m²°C, the load 300 MW 
conditions the difference is 0.5°C DCA, TTD difference is -0.8°C, steam UD 
difference is 172.158kJ/h/m²°C, UD Water difference is 188.658kJ/h/m²°C. Of 
calculationis known that the Low Pressure Heater 5 and 6 in Central Java Power 
Plant 1 Rembang can still work well. 

. 

 
Key Word : Low Pressure Heater, Low Pressure Turbine, Performance Low 
Pressure Heater. 
 
 

 

 

 

 

 

 

 



DAFTAR ISI 

 

Halaman Judul ................................................................................................ i 

Halaman Pernyataan Orisinalitas ..................................................................... ii 

Halaman Tugas Proyek Akir  ..........................................................................     iii 

Halaman Pengesahan ...................................................................................... iv 

Halaman Pernyataan Persetujuan Publikasi Tugas Akhir ................................. v 

Halaman Motto ............................................................................................... vi 

Halaman Persembahan .................................................................................... vii 

Kata Pengantar  ............................................................................................... ix 

Abstraksi ........................................................................................................ xi 

Abstract  ......................................................................................................... xii 

Daftar isi ......................................................................................................... xiii 

Daftar Gambar ................................................................................................ xvii 

Daftar Tabel .................................................................................................... xix 

Daftar Lambang .............................................................................................. xx 

Daftar Lampiran .............................................................................................   xxi 

BAB 1 PENDAHULUAN 

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

1.2 Perumusan Masalah .............................................................................. 3 

1.3 Batasan  Masalah .................................................................................. 3 

1.4 Alasan Pemilihan Judul ......................................................................... 3 

1.5 Tujuan Tugas Akhir .............................................................................. 4 



1.6 Manfaat Tugas Akhir ............................................................................ 5 

1.7 Metodologi Tugas Akhir ....................................................................... 5 

1.8 Sistematika Penulisan Laporan ............................................................. 

BAB 11 TINJAUAN PUSTAKA  

2.1 Water and Steam Cycle 8 

2.1.1 Prinsip Kerja Sistem Condensate  12 

2.2 Perpindahan Kalor  15 

2.3 Alat Penukar Kalor  17 

2.4 Low Pressure Heater  30 

BAB III METODE PEMBAHASAN  

3.1 Alat  33 

3.2 Proses Pengambilan Data  39 

3.3 Rumus perhitungan performance Low Pressure Heater  49 

BAB IV ANALISA PERFORMANCE  

4.1 Performance Low Pressure Heater pada beban 215 MW saat  kondisi unit 

setelah komisioning  62 

4.3.1 Menghitung DCA (Drain Cooler Approach)   Low Pressure Heater  64 

4.3.2 Menghitung  TTD (Terminal Temperature Difference )  Low Pressure Heater  

4.3.3 Overall coefficient steam LPH 5 (UD 

4.3.4 Overall coefficient water LPH 5 (U

Staem LPH 5 )  65 

D 

4.3.5 Overall coefficient steam LPH 6 (U

water LPH 5 )  67 

D 

4.3.6 Overall coefficient water LPH 6 (U

Staem LPH 6 )  69 

D water LPH 6 )  71 



4.2 Performance Low Pressure Heater pada beban 300 MW saat  kondisi unit setelah 

komisioning  72 

4.2.1 Menghitung DCA (Drain Cooler Approach)   Low Pressure Heater 74 

4.2.2 Menghitung  TTD (Terminal Temperature Difference )  Low Pressure Heater  

4.2.3 Overall coefficient steam LPH 5 (UD 

4.2.4 Overall coefficient water LPH 5 (U

Staem LPH 5 )  75 

D 

4.2.5 Overall coefficient steam LPH 6 (U

water LPH 5 )  77 

D 

4.2.6 Overall coefficient water LPH 6 (U

Staem LPH 6 )  79 

D 

4.3 Performance Low Pressure Heater pada beban 215 MW saat  kondisi unit saat 

magang  82 

water LPH 6 ) 81 

4.3.1 Menghitung DCA (Drain Cooler Approach)   Low Pressure Heater 84 

4.3.2 Menghitung  TTD (Terminal Temperature Difference )  Low Pressure Heater  

4.3.3 Overall coefficient steam LPH 5 (UD 

4.3.4 Overall coefficient water LPH 5 (U

Staem LPH 5 )  85 

D 

4.3.5 Overall coefficient steam LPH 6 (U

water LPH 5 )  87 

D 

4.3.6 Overall coefficient water LPH 6 (U

Staem LPH 6 )  89 

D 

4.4 Performance Low Pressure Heater pada beban 300 MW saat kondisi unit saat 

magang  92 

water LPH 6 )  91 

4.4.1 Menghitung DCA (Drain Cooler Approach)   Low Pressure Heater  94 

4.4.2 Menghitung  TTD (Terminal Temperature Difference )  Low Pressure Heater 

4.4.3 Overall coefficient steam LPH 5 (UD 

4.4.4 Overall coefficient water LPH 5 (U

Staem LPH 5 )  95 

D 

4.4.5 Overall coefficient steam LPH 6 (U

water LPH 5 )  97 

D Staem LPH 6 )  99 



4.4.6 Overall coefficient water LPH 6 (UD 

4.5 Pembahasan  104 

water LPH 6 )  101 

BAB V PENUTUP 

5.1 Kesimpulan  ....................................................................................110 

5.2 Saran  ..............................................................................................111 

DAFTAR PUSTAKA  ....................................................................................113 

LAMPIRAN  ..................................................................................................114 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DAFTAR GAMBAR 

 

Gambar 2.1. Siklus air dan Uap  ......................................................................  8 

Gambar 2.2. Sistem Air Kondensat  ................................................................ 14 

Gambar 2.3. Penukar kalor tipa tabung dan pipa (shell and tube)  ............................  20 

Gambar 2.4. Penukar kalor tabung dan pipa tipe pipa U  ..................................... 22 

Gambar 2.5. Penukar kalor tabung dan pipa tipe dua pipa (double pipe)  .......... 22 

Gambar 2.6. Penukar kalor tipe pipa bersirip (fins and tube)  ............................ 24 

Gambar 2.7. Penukar kalor tipe pelat (plate heat exchanger)  ............................ 25 

Gambar 2.8 Penukar kalor tipe spiral ................................................................... 26 

Gambar 2.9. Low pressure Heater  .................................................................. 30 

Gambar 2.10. Low Pressure Heater  ............................................................... 31 

Gambar 3.1 Steam extraksi turbin pada Low Pressure Heater  ........................ 34 

Gambar 3.2 Tampilan Condensate Water System  ...........................................35 

Gambar 3.3 Diagram Low Pressure Heater  ....................................................36 

Gambar 3.4 Tampilan Monitor CCR 1  ........................................................... 40 



Gambar 3.5 Tampilan Turbine Menus  ............................................................41 

Gambar 3.6 Tampilan Condensate Water System  ...........................................42 

Gambar 3.7 Tampilan Turbine Menus  ............................................................43 

Gambar 3.8 Steam extraksi turbin pada Low Pressure Heater  ........................44 

Gambar 3.9 Tampilan Utama Steam Tabel  .....................................................45 

Gambar 3.10 Tampilan Superheated/Subcooled  .............................................46 

Gambar 3.11 Pengisian Data Superheated/Subcooled  .....................................46 

Gambar 3.10 Pencarian Data Superheated/Subcooled .....................................47 

Gambar 3.12 Hasil Data Superheated/Subcooled  ............................................48 

Gambar 3.13 Condensate System  ...................................................................52 

 

 

 

 

 

 

 



DAFTAR TABEL 

 

Tabel 3.1 Format data - data yang dibutuhkan dalam perhitungan  

Performance Low Pressure Heater  ................................................................38 

Tabel 4.1 Data rata-rata Low Pressure Heater pada beban 215 MW  

saat  kondisi unit setelah komisioning  ............................................................63 

Tabel 4.2 Data rata-rata Low Pressure Heater pada beban 300 MW 73 

saat kondisi unit setelah komisioning  .............................................................73 

Tabel 4.3 Data rata-rata Low Pressure Heater pada beban 215 MW  

saat kondisi unit saat magang  .........................................................................83 

Tabel 4.4 Data rata-rata Low Pressure Heater pada beban 300 MW  

saat kondisi unit saat magang  .........................................................................93 

Tabel 4.5 Hasil Perhitungan Performance Low Pressure Heater 5  .................103 

Tabel 4.6 Hasil Perhitungan Performance Low Pressure Heater 6  .................103 

Tabel 4.7 Kondisi desain Low Pressure Heater  ..............................................103 

 

 

 



DAFTAR LAMPIRAN 

 

LAMPIRAN 1 Gambar Data Desain Condensate System pada load 300 MW 

LAMPIRAN 2 Gambar Data Desain Condensate System pada load 215 MW 

LAMPIRAN 3 Tabel Kondisi desai  pada Low Pressure Heater 

LAMPIRAN 4 Tabel Data Enthalpy 

LAMPIRAN 5 Tabel Data Pressure dan Temperature pada kondisi Saturated 

LAMPIRAN 6 Data Pada Beban 215 MW Saat Unit Setelah Komisioning 

LAMPIRAN 7 Data Pada Beban 215 MW Unit Saat Magang  

LAMPIRAN 8 Data Pada Beban 300 MW Saat Unit Setelah Komisioning 

LAMPIRAN 9 Data Pada Beban 300 MW Unit Saat Magang 

 

 

 

 


