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ABSTRAK

NAJLA HILMI HARAHAP. Estimasi Penghematan Kalor Batubara Dan
Strategi Pengembangan Metode Co-Firing Sebagai Energi Alternatif (Studi Kasus
PLTU XY). Dibimbing oleh RIZAL BAHTIAR dan OSMALELI.

Metode co-firing di PLTU XY telah dilakukan sejak tahun 2021. PLTU XY
masih menghadapi masalah dalam memenuhi target Energi Baru Terbarukan (EBT)
Karena bauran biomassa yang terbatas dan kurangnya diversifikasi sumber energi.
Penelitian bertujuan untuk (1) mengestimasi besar penghematan kalor batubara dan
besaran biaya produksi dari pemanfaatan limbah sawdust dalam metode co-firing
di PLTU XY, serta (2) merumuskan strategi pengembangan untuk mendukung
transisi energi bauran EBT. Metode analisis data dalam penelitian mencakup
analisis substitusi net kalor, biaya produksi, dan perbandingan antara metode co-
firing dan coal firing, serta evaluasi menggunakan metode Strengths, Weaknesses,
Opportunities, Threats (SWOT) dan Interpretive Structural Modelling (ISM). Hasil
penelitian menunjukkan bahwa (1) rata-rata total kalor terpakai sebesar
494.855.853.354,08 kcal saat metode co-firing. Konsumsi batubara pada metode
coal firing rata-rata sebesar 402.679.610.537,75 kcal. Penghematan kalori terjadi
karena nilai kalor sawdust yang lebih rendah, sehingga membutuhkan lebih banyak
batubara. Meskipun total konsumsi bahan bakar lebih tinggi, Specific Fuel
Consumption (SFC) lebih rendah karena produksi listrik jauh lebih besar. Biaya
produksi listrik co-firing tercatat Rp 21,89% lebih murah dibandingkan dengan coal
firing. SFC pada metode co-firing adalah 0,617 kg/kWh, lebih rendah dibandingkan
dengan coal-firing yang 0,907 kg/kWh. (2) strategi pengembangan meliputi
pemenuhan infrastruktur penyimpanan biomassa dan diversifikasi sumber
Plomassa.

Kata kunci: energi baru terbarukan, interpretive structural modelling, net kalor,
serbuk kayu



ABSTRACT

NAJLA HILMI HARAHAP. "Estimation of Coal Calorific Savings and
Development Strategy for Co-Firing Method as an Alternative Energy Source (Case
Study of PLTU XY)”. Supervised by RIZAL BAHTIAR and OSMALELI.

The co-firing method at PLTU XY has been implemented since 2021. However,
PLTU XY continues to face challenges in meeting its Renewable Energy (RE)
targets due to limited biomass blend and insufficient energy source of
diversification. This study aims to (1) estimate the calorific savings from coal and
the production costs associated with using sawdust in the co-firing method at PLTU
XY, and (2) to formulate development strategies to support the transition to a
renewable energy mix. The data analysis methods in this research include net
calorific substitution analysis, production cost analysis, and comparison between
co-firing and coal firing methods, as well as evaluations using Strengths,
Weaknesses, Opportunities, Threats (SWOT) and Interpretive Structural Modelling
(ISM) methods. The study results show that (1) the average total calorific value
used during co-firing is 494,855,853,354.08 kcal. In comparison, the average
calorific consumption for coal firing is 402,679,610,537.75 kcal. Calorific savings
occur because sawdust has a lower calorific value, necessitating more coal to
achieve the same energy output. Although the total fuel consumption is higher,
Specific Fuel Consumption (SFC) is lower due to significantly increased electricity
production. The production cost of co-firing electricity is recorded as 21.89%
cheaper than that of coal firing. The SFC for the co-firing method is 0.617 kg/kWh,
which is lower than the 0.907 kg/kWh for coal firing. (2) development strategies
include fulfilling biomass storage infrastructure and diversifying biomass sources.

Keywords: interpretive structural modelling, net calorific value, renewable energy,
sawdust
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