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ABSTRAK 

Pembangkit Listrik Tenaga Uap (PLTU) PT XYZ merupakan sarana penyediaan 
listrik, namun aktivitasnya berpotensi menimbulkan dampak lingkungan akibat 
penggunaan bahan bakar, energi listrik, bahan kimia, dan emisi yang dihasilkan. 
Penelitian ini bertujuan untuk mengidentifikasi alur proses produksi listrik dari hasil 
wawancara dan observasi lapangan dan menganalisis besaran dampak 
lingkungan dari kegiatan produksi listrik menggunakan metode Life Cycle 
Assessment (LCA) dengan pendekatan CML-IA Baseline. Ruang lingkup 
penelitian menggunakan batasan sistem gate to gate dengan unit fungsional 1 
kWh listrik yang terdiri dari unit proses fuel handling sytem, boiler, turbin, 
generator, kondensor, cooling tower, daerator, Water Treatment Plant (WTP) dan 
Wastewater Treatment Plant (WWTP). Pada proses produksi listrik PT XYZ 
menggunakan bahan bakar batu bara sebanyak 0.617 per 1 kWh listrik dan bahan 
kimia sebanyak 0.0000316 per 1 kWh listrik, produksi listrik ini juga menghasilkan 
1 kWh listrik serta emisi CO2 sebanyak 1.14 kgCO2/kWh, CH4 sebanyak 0.000043   
kgCH4/kWh, N2O sebanyak 0.0022 kgCH4/kWh dan SO2 sebanyak 0.0000022 
kgSO2/kWh. Hasil karakterisasi menunjukkan tiga kategori dampak lingkungan, 
yaitu Global Warming Potential sebesar 1,31 kg CO₂ eq, Acidification sebesar 

0,0045 kg SO₂-eq dan Eutrophication sebesar 0,000225 kg PO₄-- eq. Kesimpulan 
pada penelitiaan ini menunjukkan bahwa kategori dampak yang paling besar yaitu 
Global Warming Potential yaitu pada unit boiler. 

Kata kunci : CML-IA Baseline, GWP, Life Cycle Assessment, Listrik, PLTU 
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ABSTRACT 

PT XYZ Steam Power Plant (SPP) is an electricity generation facility. However, its 
operational activities may cause environmental impacts due to the consumption of 
fuel, electricity, chemical materials, and the emissions generated throughout the 
electricity production process. This study aims to identify the electricity generation 
process through interviews and field observations and to evaluate the 
environmental impacts of electricity production using the Life Cycle Assessment 
(LCA) methodology based on the CML-IA Baseline impact assessment approach. 
The study adopted a gate-to-gate system boundary with a functional unit of 1 kWh 
of electricity, encompassing the Fuel Handling System, boiler, turbine, generator, 
condenser, cooling tower, deaerator, Water Treatment Plant (WTP), and 
Wastewater Treatment Plant (WWTP). In the electricity generation process at PT 
XYZ, approximately 0.617 kg of coal and 0.0000316 kg of chemicals were 
consumed per 1 kWh of electricity produced. The process generated 1 kWh of 
electricity and emitted 1.14 kg CO₂/kWh, 0.000043 kg CH₄/kWh, 0.0022 kg 
N₂O/kWh, and 0.0000022 kg SO₂/kWh. The characterization results indicated 
three environmental impact categories: Global Warming Potential (GWP) of 1.31 
kg CO₂-eq, Acidification Potential (AP) of 0.0045 kg SO₂-eq, and Eutrophication 

Potential (EP) of 0.000225 kg PO₄³⁻-eq. The findings indicate that Global Warming 
Potential (GWP) was the dominant environmental impact category, primarily 
attributed to emissions from the boiler unit. 

Keywords: CML-IA Baseline, GWP, Life Cycle Assessment, Electricity, PLTU 
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