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RINGKASAN

Deny Maulana, Program Studi Teknik Mesin, Fakultas Teknik, Universitas
Lambung Mangkurat,  Juli 2025. Analisis Pengaruh Pemeliharaan Terhadap
Kinerja Turbin Kukus Pada Kondisi Off — Design (Studi Kasus: Unit Pembangkit I1
UBP Asam — Asam); Komisi Pembimbing, Ketua: Ir. Aqli Mursadin, S.T., M.T.,
Ph.D., IPU.

Unit 2 PLTU Asam Asam yang telah beroperasi sejak tahun 2000
menunjukkan penurunan kinerja akibat kondisi off-design, ditandai dengan
turunnya kapasitas daya yang dibangkitkan berdasarkan laporan performance test.
Sebagai pembangkit beban dasar, kondisi ini berisiko menurunkan efisiensi dan
keandalan sistem. Untuk mengatasinya, dilakukan overhaul termasuk pada turbin
sebagai komponen utama pembangkit. Namun, efektivitas overhaul terhadap
kinerja turbin masih perlu dievaluasi, mengingat studi sebelumnya menunjukkan
hasil yang beragam dan umumnya hanya meninjau parameter utama tanpa
memperhatikan variabel luar turbin atau kondisi teknis selama overhaul.

Penelitian ini bertujuan untuk membandingkan kinerja turbin sebelum dan
sesudah overhaul menggunakan tiga parameter utama, yaitu turbine heat rate,
efisiensi isentropik, dan steam rate, serta mengevaluasi vacuum pressure
condenser, exhaust hood temperature, condenser cooling inlet water temperature,
dan active power sebagai indikator kondisi off-design.

Hasil menunjukkan bahwa hanya steam rate yang membaik sebesar 19,850%,
sementara turbine heat rate dan efisiensi isentropik justru menurun masing-masing
sebesar 0,987% dan 1,523%. Selain itu, sebagian besar indikator off-design juga
menunjukkan penurunan kualitas, kecuali active power yang mengalami
peningkatan.

Saran untuk penelitian selanjutnya adalah agar melibatkan parameter kinerja
yang lebih menyeluruh seperti Nett Plant Heat Rate (NPHR) atau Specific Fuel
Consumption (SFC) guna memperoleh gambaran yang lebih menyeluruh terhadap
dampak overhaul, terutama dari sisi konsumsi bahan bakar yang belum teramati
dalam penelitian ini.

Kata kunci: overhaul, kinerja, off — design, turbin kukus, pembangkit listrik
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SUMMARY

Deny Maulana, Mechanical Engineering Study Program, Faculty of
Engineering, Lambung Mangkurat University, July 2025. Analysis of
Maintenance Impact on Steam Turbine Performance Under Off-Design Conditions
(Case Study: Power Generation Unit II, UBP Asam-Asam), Supervisory
Committee, Chair: Ir. Aqli Mursadin, S.T., M.T., Ph.D., IPU.

Unit 2 of PLTU Asam Asam, which has been operating since 2000, has shown
a performance decline due to off-design conditions, as indicated by the reduced
power output observed in recent performance test reports. As a base-load power
plant, such degradation poses significant risks to system efficiency and operational
reliability. To address this issue, a comprehensive overhaul was conducted,
including maintenance of the steam turbine as a critical component. However, the
effectiveness of the overhaul on restoring turbine performance remains unclear,
especially considering previous studies that yielded inconsistent results and often
focused solely on primary performance parameters, without examining external
influencing variables or the technical conditions during the overhaul.

This study aims to compare turbine performance before and after the overhaul
by assessing three key parameters: turbine heat rate, isentropic efficiency, and steam
rate. In addition, it evaluates several off-design indicators, namely vacuum pressure
in the condenser, exhaust hood temperature, condenser cooling inlet water
temperature, and active power output.

The results show that only the steam rate improved, decreasing by 19.850%
from 4.632 kg/kWh to 4.258 kg/kWh. In contrast, the turbine heat rate increased by
0.987%, and the isentropic efficiency decreased by 1.523%, indicating performance
deterioration. Furthermore, most off-design indicators also showed a decline in
quality, with the exception of active power, which demonstrated improvement.

It is recommended that future studies incorporate more comprehensive
performance indicators, such as Net Plant Heat Rate (NPHR) or Specific Fuel
Consumption (SFC), to provide a broader understanding of the post-overhaul
performance, particularly in terms of fuel consumption, which was not covered in
this research.

Keywords: overhaul, performance, off — design, steam turbine, power plant
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