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ABSTRAK  

 

PLN Indonesia Power UBP Grati merupakan pembangkit listrik tenaga gas 

dan uap (PLTGU) yang berperan penting dalam pemenuhan kebutuhan listrik 

nasional, namun proses operasionalnya yang menggunakan bahan bakar gas alam 

dan High Speed Diesel (HSD). Dalam operasionalnya, penggunaan bahan bakar 

diesel menimbulkan dampak lingkungan berupa emisi gas buang. Penelitian ini 

bertujuan untuk menghitung nilai eco-cost, serta memberikan usulan perbaikan, dan 

mengidentifikasi tahapan siklus hidup proses pembangkitan listrik. Pada penelitian 

ini menggunakan metode Life Cycle Assessment (LCA) dengan pendekatan gate-

to-gate serta pengolahan data dengan menggunakan software simapro 10. Hasil 

penelitian menunjukkan bahwa total eco-cost yang dihasilkan dari proses 

pembangkitan listrik sebesar Rp 2.127.458, yang terdiri atas eco-cost human health 

sebesar Rp 2.047.455, eco-cost ecosystem quality sebesar Rp 54.629, dan eco-cost 

resources sebesar Rp 25.374. Berdasarkan hasil tersebut, diberikan usulan 

perbaikan berupa alternatif sumber energi dengan menggunakan energi tenaga 

surya untuk pengurangan HSD, optimalisasi rasio udara-bahan bakar pada proses 

pembakaran untuk menurunkan emisi gas buang, serta penambahan dosis karbon 

aktif pada pengolahan limbah cair guna menurunkan kandungan logam berat seperti 

Fe, Zn, Cu, dan Cr sebelum dibuang ke laut.  

 

Kata Kunci : Eco-Cost, Green Manufacturing, Life Cycle Assement, PLTGU, 

Simapro  

 

 

 

 

 

 

 

 

 



 

 

 

 

ABSTRACT  

 

PLN Indonesia Power UBP Grati is a gas and steam power plant (PLTGU) 

that plays an important role in meeting national electricity needs, but its 

operational process uses natural gas and High Speed Diesel (HSD) fuel. In its 

operation, the use of diesel fuel causes environmental impacts in the form of exhaust 

emissions. This study aims to calculate the eco-cost value, as well as provide 

improvement suggestions, and identify the life cycle stages of the electricity 

generation process. This study uses the Life Cycle Assessment (LCA) method with 

a gate-to-gate approach and data processing using simapro 10 software. The results 

show that the total eco-cost generated from the electricity generation process is 

IDR 2.127.458, consisting of human health eco-cost of IDR 2,047,455, ecosystem 

quality eco-cost of IDR 54.629, and resources eco-cost of IDR 25,374. Based on 

these results, improvements are proposed in the form of alternative energy sources 

using solar energy to reduce HSD, optimizing the air-fuel ratio in the combustion 

process to reduce exhaust emissions, and adding activated carbon doses to liquid 

waste treatment to reduce the content of heavy metals such as Fe, Zn, Cu, and Cr 

before being discharged into the sea.  

 

Keyword : Eco-Cost, Green Manufacturing, Life Cycle Assessment, PLTGU, 

SimaPro,  
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