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ABSTRAK 

PT Petrokimia Gresik merupakan produsen pupuk dan produk kimia terkemuka di Indonesia. 

Guna mendukung proses produksi, dibutuhkan pasokan listrik dan steam yang stabil. Listrik 

dan steam dihasilkan dari turbin dan boiler. Salah satu komponen utama dalam 

operasionalisasi boiler adalah demineralized water sebagai umpan penghasil uap. Kualitas 

demineralized water sangat penting karena dapat mempengaruhi kinerja sistem, efisiensi 

energi, dan kelangsungan proses produksi. Penelitian ini bertujuan untuk mengetahui 

karakteristik kecacatan, penyebab kecacatan serta upaya pengendalian kecacatan. Integrasi 

New Seven Tools dan FMEA pada model Sig Sigma diusulkan. Hasil menunjukkan bahwa 

jenis kecacatan prioritas yaitu Total Hardness (TH), SiO₂, dan conductivity. Penyebab 

terjadinya kecacatan meliputi ketidaksesuaian proses regenerasi resin pada unit penukar ion, 

ketidakstabilan parameter operasional seperti laju alir dan suhu air, penurunan performa 

peralatan maupun kegagalan dalam proses kalibrasi serta lemahnya pengendalian mutu. 

Penerapan Six Sigma diperoleh nilai DPMO 20.673,48 dan nilai Sigma sebesar 3,5 yang 

menunjukkan bahwa proses belum mencapai tingkat kualitas optimal. Peta kontrol (X̄ & R 

Chart) menunjukkan bahwa proses masih dalam batas kendali meskipun masih terdapat 

cacat. Usulan perbaikan terdiri dari; (1). Optimalisasi proses regenerasi resin melalui SOP 

yang lebih terkontrol serta pelatihan ulang operator. (2). Penjadwalan kalibrasi alat analisa 

serta inspeksi berkala. (3). Pengembangan sistem monitoring online parameter kualitas 

secara real-time. (4). Revisi prosedur sampling dan pengujian laboratorium. (5). Penerapan 

preventive maintenance yang lebih disiplin pada unit kunci (anion, kation, dan filter). 
 

Kata Kunci: New Seven Tools, FMEA, Six Sigma, Peta Kontrol, Demineralized water 
 

ABSTRACT 

PT Petrokimia Gresik is a leading producer of fertilizers and chemical products in 

Indonesia. To support the production process, a stable supply of electricity and steam is 

needed. Electricity and steam are generated from turbines and boilers. One of the primary 

components in boiler operations is demineralized water, which serves as a feed for steam 

generators. The quality of demineralized water is essential because it can affect system 

performance, energy efficiency, and the continuity of the production process. This study aims 

to determine the characteristics of defects, causes of defects, and efforts to control defects. 

The integration of New Seven Tools and FMEA in the Sig Sigma model is proposed. The 

results show that the priority types of defects are Total Hardness (TH), SiO₂, and 

conductivity. The causes of defects include the incompatibility of the resin regeneration 

process in the ion exchange unit, instability of operational parameters such as flow rate and 

water temperature, decreased equipment performance or failure in the calibration process, 

and weak quality control. The application of Six Sigma obtained a DPMO value of 20,673.48 

and a Sigma value of 3.5 which indicates that the process has not reached the optimal quality 

level. The control chart (X̄ & R Chart) shows that the process is still within control limits 

even though there are still defects. Proposed improvements consist of; (1). Optimization of 

the resin regeneration process through more controlled SOPs and operator retraining. (2). 

Scheduling calibration of analysis tools and periodic inspections. (3). Development of a 

real-time online monitoring system for quality parameters. (4). Revision of sampling and 

laboratory testing procedures. (5). Implementation of more disciplined preventive 

maintenance on key units (anion, cation, and filters). 

Keywords: New Seven Tools, FMEA, Six Sigma, Control Chart, Demineralized water 


