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ABSTRAK

Pemanfaatan biomassa sebagai bahan bakar alternatif merupakan salah satu pendekatan yang
diterapkan untuk mendukung transisi energi serta menurunkan emisi gas rumah kaca pada
Pembangkit Listrik Tenaga Uap (PLTU). Perbedaan karakteristik antara biomassa dan batu
bara berpotensi memengaruhi kinerja pembangkit, terutama pada turbin uap. Penelitian ini
bertujuan untuk mengkaji pengaruh variasi campuran bahan bakar biomassa sawdust dan
batu bara terhadap performa turbin uap multistage pada PLTU berkapasitas 660 MW. Metode
penelitian menggunakan pendekatan kuantitatif dengan memanfaatkan data operasional
pembangkit, yang mencakup laju aliran massa uap, tekanan, temperatur, Enthalpi, serta
parameter kinerja turbin. Variasi komposisi biomassa dianalisis terhadap daya keluaran
turbin, efisiensi isentropik, turbine heat rate (THR), efisiensi termal turbin, serta emisi gas
buang. Hasil penelitian menunjukkan bahwa peningkatan proporsi biomassa sawdust
cenderung menurunkan laju aliran, tekanan dan temperatur uap utama, yang berdampak pada
penurunan daya keluaran dan efisiensi turbin. Selain itu, nilai turbine heat rate (THR)
mengalami  peningkatan seiring dengan bertambahnya fraksi biomassa, yang
mengindikasikan terjadinya penurunan kinerja termal turbin. Di sisi lain, peningkatan
pemanfaatan biomassa memberikan dampak positif terhadap aspek lingkungan, yang
ditunjukkan oleh penurunan emisi gas buang(SOz, NOx, CO2, dan PM). Temuan penelitian
ini menunjukkan bahwa pemanfaatan biomassa sawdust pada proporsi tertentu berpotensi
menurunkan emisi gas buang, sehingga dapat dipertimbangkan sebagai alternatif bahan

bakar yang lebih ramah lingkungan.

Kata Kunci: biomassa sawdust, batu bara, turbin vap multistage, efisiensi turbin
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ABSTRACT

The utilization of biomass as an alternative fuel represents one of the approaches
implemented to support the energy transition and reduce greenhouse gas emissions in Steam
Power Plants (PLTU). Differences in the characteristics of biomass and coal may affect
plant performance, particularly the steam turbine. This study aims to examine the effect of
variations in the fuel mixture of sawdust biomass and coal on the performance of a
multistage steam turbine in a 660 MW PLTU. The research method employed a quantitative
approach using operational plant data, including steam mass flow rate, pressure,
temperature, enthalpy, and turbine performance parameters. Variations in biomass
composition were analyzed with respect to turbine power output, isentropic efficiency,
turbine heat rate (THR), thermal efficiency, and exhaust gas emissions. The results indicate
that an increase in the proportion of sawdust biomass tends to reduce the main steam flow
rate, pressure, and temperature, which consequently leads to a decrease in turbine power
output and efficiency. Furthermore, the turbine heat rate (THR) increases with a higher
biomass fraction, indicating a decline in the turbines thermal performance. On the other
hand, the increased utilization of biomass demonstrates positive environmental impacts, as
reflected by the reduction of exhaust emissions (SO:, NOx, CO:, and PM). These findings
suggest that the application of sawdust biomass at certain proportions has the potential to
reduce emissions and may therefore be considered a more environmentally friendly

alternative fuel.

Keywords: sawdust biomass, coal, multistage steam turbine, turbine efficiency.
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