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ABSTRAK

Elevator merupakan sarana transportasi vertikal yang berperan penting dalam
mendukung aktivitas pada berbagai jenis bangunan. Seiring meningkatnya
intensitas penggunaan, potensi kerusakan dan downtime juga semakin tinggi. Data
menunjukkan bahwa wilayah DKI Jakarta memiliki tingkat permasalahan elevator
yang cukup signifikan, dengan segmen pusat perbelanjaan sebagai pengguna
tertinggi, ditunjukkan oleh angka kejadian sebesar 20,1%. Penelitian ini bertujuan
meningkatkan keandalan sistem elevator melalui analisis kegagalan, pemilihan
strategi pemeliharaan, dan optimasi persediaan suku cadang. Objek penelitian
difokuskan pada unit /ift passenger 01 yang memiliki frekuensi kegagalan tertinggi,
yaitu 82 kejadian dengan downtime sebesar 52%. Hasil analisis menunjukkan dua
komponen dominan penyebab kegagalan, yaitu Brake sebesar 27% dan car door
sebesar 24%. Berdasarkan metode Failure Mode and Effects Analysis (FMEA),
kedua komponen memiliki nilai Risk Priority Number (RPN) tinggi, yaitu 641
untuk Brake dan 563 untuk car door. Strategi pemeliharaan sebelumnya
menggunakan Finding Failure (FF) dinilai kurang efektif terhadap pola kerusakan
acak dengan nilai distribusi Weibull, sehingga diganti dengan pendekatan Condition
Directed (CD). Implementasi strategi ini meningkatkan reliability 75,29% menjadi
77,03%, serta meningkatkan availability dari 97,2% menjadi 97,5%. Dari sisi biaya,
penerapan preventive maintenance menunjukkan efisiensi biaya 18,09%
dibandingkan corrective maintenance. Selain itu, perencanaan persediaan suku
cadang dengan Reliability Centered Spares (RCS) dalam periode dua tahun
dibutuhkan Economic Order Quantity (EOQ) sebesar 8 pcs, Safety Stock (SS) 2 pcs,
dan Re-Order Point (ROP) 4 pcs.

Kata Kunci : Elevator, Maintenance, Transportasi Gedung, RCM, RCS
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ABSTRACT

Elevators are vertical transportation systems that play an essential role in
supporting activities in various types of buildings. As usage intensity increases, the
potential for failures and downtime also rises. Data indicate that the DKI Jakarta
region experiences a significant number of elevator issues, with shopping malls
representing the highest segment with 20.1% of incidents. This study to improve
elevator system reliability through failure analysis, maintenance strategy selection,
and spare parts inventory optimization. The research focuses on passenger lift unit
01, which recorded the highest failure frequency, with 82 incidents and 52%
downtime. The analysis identified two dominant failure components: the Brake
(27%) and the car door (24%). Based on the Failure Mode and Effects Analysis
(FMEA), both components have high Risk Priority Number (RPN) values, namely
641 for the Brake and 563 for the car door. The previous maintenance strategy,
Finding Failure (FF), was considered ineffective for random failure patterns
indicated by a Weibull distribution, and was therefore replaced with a Condition
Directed (CD) approach. This implementation increased Brake reliability from
75.29% to 77.03%, while availability improved from 97.2% to 97.5%. In terms of
cost, preventive maintenance demonstrates a cost efficiency of 18.09% than
corrective maintenance. Spare parts planning using the Reliability Centered Spares
(RCS) method over a two-year period necessary in an Economic Order Quantity
(EOQ) of 8 units per order, safety stock of 2 units, and a reorder point of 4 units

Keywords : Elevator, Maintenance, Building Transportation, RCM, RCS
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