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ABSTRAK

ANGGITA NURISA MAHARANI. Analisis Kebutuhan Energi dan Life
Cycle Asessment (LCA) Budidaya Sawi Pagoda (Brassica narinosa L.) pada Plant
Factory menggunakan PLTS Hybrid. Dibimbing oleh Dr. SUPRIYANTO, S.T.P.,
M.Kom dan LILIS SUCAHYO S.TP., M.Si.

Sawi pagoda merupakan komoditas hortikultura yang bernilai ekonomi tinggi
dan berpotensi dikembangkan melalui sistem budidaya modern. Dalam
perkembangan budidaya tanaman, plant factory with artifial lighting (PFAL)
gigunakan untuk menjamin kualitas produksi yang optimal. Namun, PFAL
memiliki tantangan tersendiri yakni kebutuhan energi listrik yang besar. Solusi
vang dapat diterapkan adalah pengintegrasian energi dari PLN dengan PLTS dalam
bentuk sistem hybrid. Penelitian ini bertujuan untuk menganalisis inventori,
ikebutuhan energi, dan dampak lingkungan berdasarkan kategori dampak metode
ReCiPe 2016 Midpoint (H) menggunakan pendekatan Life Cycle Assessment (LCA)
mengacu pada SNI ISO 14040 dan 14044. Budidaya dilakukan selama 45 hari,
dengan mengukur komponen masukan dan keluaran setiap massa dan energi. Hasil
dari Cumulative Energy Demand (CED) menunjukkan konsumsi energi sebesar
1376,32 kWh dalam satu periode budidaya sawi pagoda. Adapun hasil dari dampak
lingkungan per kg produk yakni meliputi GWP 1,28 kg CO: eq, SOD 6,10x10~" kg
CFC11 eq, TAC 1,95x10°3 kg SO: eq, FEU 2,61x10* kg SO eq, TEC 14,32 kg
1,4-DCB, dan HCT 0,22 kg 1,4-DCB. Hotspot terletak pada penggunaan energi
listrik baik dari PLN maupun PLTS serta penggunaan nutrisi A/B mix pada fase
pemeliharaan. Pada upaya perbaikan berkelanjutan, CED menunjukkan penurunan
khususnya pada GWP sebesar 20,56% dan SOD sebesar 13,28%. Di sisi lain,
terdapat kenaikan CED sebesar 62, 91% untuk TAC, 65,87% untuk FEU, 61,69%
untuk TEC, dan 50,78% untuk HCT.

Kata kunci: analisis kebutuhan energi, Life Cycle Assessment (LCA), plant factory
with artificial light (PFAL), PLTS hybrid, sawi pagoda



ABSTRACT

ANGGITA NURISA MAHARANI. Analysis of Energy Demand and Life
Cycle Assessment (LCA) of Tatsoi (Brassica narinosa L.) Cultivation on Plant
Factory with Hybrid Solar Photovoltaic. Supervised by Dr. SUPRIYANTO, S.T.P.,
M.Kom and LILIS SUCAHYO S.TP., M.Si.

Tatsoi lettice is a horticultural commodity with high economic value and great
potential to be developed through modern cultivation systems. In the advancement
of agricultural technology, the plant factory with artificial lighting (PFAL) is
employed to ensure optimal production quality. However, PFAL faces a major
challenge in the form of high electricity demand. One of the solution that can be
applied is the integration of energy from the national grid (PLN) and solar
photovoltaic (PLTS) in a hybrid system. This study aims to analyze the inventory,
energy requirements, and environmental impacts based on the impact categories of
the ReCiPe 2016 Midpoint (H) method using the Life Cycle Assessment (LCA)
approach in accordance with SNI 1SO 14040 and 14044. The cultivation was carried
out for 45 days, with measurements of all input and output components of mass and
energy. The results of the Cumulative Energy Demand (CED) analysis showed an
energy consumption of 1376.32 kWh in one cultivation period of pagoda mustard.
The environmental impact per kilogram of product included: GWP 1.28 kg CO.-eq,
SOD 6.10x1077 kg CFC11-eq, TAC 1.95%107 kg SOz-eq, FEU 2.61x107* kg SO--
eq, TEC 14.32 kg 1,4-DCB, and HCT 0.22 kg 1,4-DCB. The identified hotspots
were electricity use from both PLN and PLTS, as well as the use of A/B mix
nutrients during the maintenance phase. An ideal scenario analysis was conducted,
CED shows a decrease particularly in GWP by 20.56% and SOD by 13.28%. On
the other hand, there is an increase in CED of 62.91% for TAC, 65.87% for FEU,
61.69% for TEC, and 50.78% for HCT.

Keywords: energy demand analysis, Hybrid solar photovoltaic, Life Cycle
Assessment (LCA), Pagoda mustard, Plant factory with artificial lighting (PFAL)
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