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Abstrak  

 

Keberlanjutan pasokan energi, perubahan iklim, dan pemanasan global menjadi masalah serius bagi setiap 

negara. Pengembangan energi terbarukan menjadi sangat penting untuk diprioritaskan oleh pemerintah dan 

semua pihak terkait. Biomassa merupakan salah satu sumber energi penting di berbagai negara, salah 

satunya adalah limbah pertanian, termasuk limbah kelapa sawit. Dalam penelitian ini, perhitungan potensi 

biomassa merujuk pada metode yang dikembangkan oleh Biomass Energy Europe yaitu PAR (Primary 

Agricultural Residue) dan SAR (Secondary Agricultural Residue). Sedangkan perhitungan konversi 

biomassa menjadi biopellet merujuk pada standard biopellet Austria (ONORM M 7135). Tujuan penelitian 

ini adalah menghitung potensi dan memetakan jaringan rantai pasok biomassa dari limbah kelapa sawit 

menjadi biopellet dan pengembangannya untuk bahan bakar co-firing pembangkit listrik batubara (PLTU). 

Penelitian ini menggunakan data produksi pertanian dari BPS (Badan Pusat Statistik) dan Kementerian 

Pertanian Republik Indonesia. Perkiraan jumlah limbah menggunakan metode RPR (Ratio Product 

Residue) berdasarkan referensi dari IRENA (International Renewable Energy Agency) dan Asian 

Handbook of Biomass. Penelitian ini menggunakan GIS (Geographic Information System) untuk 

memetakan potensi biomassa dari limbah kelapa sawit untuk bahan bakar co-firing di Region Sumatera 

Bagian Utara (Provinsi Aceh dan Provinsi Sumatera Utara) dan membuat proyeksi lokasi storage dan 

pabrik, serta mencari jarak terdekat dari PLTU. Bahan-bahan berupa kelapa sawit meliputi cangkang, 

tandan, sabut, batang dan inti biji sawit. Total potensi biomassa limbah sawit di Region Sumatera Bagian 

Utara (SBU) sebesar 3410,06 ton/tahun. Dari sisi jenis materialnya, secara berurutan yaitu cangkang 

(791,62 ton/tahun), tandan (1400,56 ton/tahun), sabut  (852,52 ton/tahun) dan inti biji sawit (365,36 

ton/tahun). Adapun total potensi listrik dari biopellet sebesar 356,80 KW. Berdasarkan jenis materialnya, 

secara berurutan yaitu cangkang (118,88 KW), tandan (88,09 KW), sabut (83,74 KW) dan inti biji sawit 

(66,09 KW). Penelitian ini juga telah menghasilkan sebuah peta potensi biomassa dari limbah kelapa sawit 

untuk bahan bakar co-firing di PLTU. Selain itu juga telah menghasilkan proyeksi lokasi penempatan 

storage dan pabrik biopellet yang bisa dibangun untuk menyuplai biopellet ke PLTU terdekat. Dengan 

adanya peta dan data memadai terkait potensi biomassa, lokasi storage, lokasi pabrik biopellet dan lokasi 

PLTU, maka rantai pasok biomassa (BSC) akan lebih mudah dirancang sehingga tercapai efektivitas dan 

efisiensi pasokan biomassa ke PLTU batubara.  

 

Kata Kunci : biomassa limbah kelapa sawit, pemetaan potensi, pemodelan rantai pasok, co-firing 

batubara, sumatera bagian utara 
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Abstrack 

 

Sustainability of energy supply, climate change and global warming are serious problems for every country. 

The development of renewable energy is very important to be prioritized by the government and all related 

parties. Biomass is an important energy source in various countries, one of which is agricultural waste, 

including palm oil waste. In this research, the calculation of biomass potential refers to the method 

developed by Biomass Energy Europe, namely PAR (Primary Agricultural Residue) and SAR (Secondary 

Agricultural Residue). Meanwhile, the calculation of biomass conversion into biopellets refers to the 

Austrian biopellet standard (ONORM M 7135). The aim of this research is to calculate the potential and 

map the biomass supply chain network from palm oil waste to biopellets and its development for co-firing 

fuel for coal power plants (PLTU). This research uses agricultural production data from BPS (Central 

Statistics Agency of Indonesia) and the Ministry of Agriculture of Indonesia. Estimated amount of waste 

uses the RPR (Ratio Product Residue) method based on references from IRENA (International Renewable 

Energy Agency) and the Asian Handbook of Biomass. This research uses GIS (Geographic Information 

System) to map the potential biomass from palm oil waste for co-firing fuel in the Northern Sumatra Region 

(Aceh Province and North Sumatra Province) and make projections of storage and factory locations, as 

well as finding the nearest distance from the PLTU. Ingredients in the form of palm oil include shells, 

bunches, husks, stems and palm kernels. The total potential biomass of palm oil waste in the North Sumatra 

Region (SBU) is 3410.06 tons/year. In terms of material type, in sequence they are shells (791.62 tons/year), 

bunches (1400.56 tons/year), coir (852.52 tons/year) and kernels (365.36 tons/year). The total electrical 

potential from biopellets is 356.80 KW. Based on the type of material, in sequence they are shells (118.88 

KW), bunches (88.09 KW), coir (83.74 KW) and kernels (66.09 KW). This research has also produced a 

map of potential biomass from palm oil waste for co-firing fuel in PLTU. Apart from that, it has also 

produced projections of storage locations and biopellet factories that can be built to supply biopellets to 

the nearest PLTU. By having adequate maps and data regarding biomass potential, storage locations, 

biopellet factory locations and PLTU locations, the biomass supply chain (BSC) will be easier to design so 

as to achieve effectiveness and efficiency in biomass supply to coal PLTUs. 

 

Keywords: palm oil waste biomass, potential mapping, supply chain modeling, coal co-firing, northern 

Sumatra 

 

 

 

 

 

 

 


