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ABSTRAK 

REDESIGN PULVERIZER SHAFT UNIT 2 DI PLTU SEKTOR 

BUKIT ASAM 4 X 65 MW 

 

Derating adalah turunnya daya mampu suatu pembangkit akibat kondisi operasi 

yang tidak normal, atau yang tidak mampu mencapai beban maksimalnya. Apabila 

beban dipaksakan naik maka akan berakibat trip nya pembangkit tersebut. Dalam 

pengoperasian PLTU Bukit Asam, di semua unit pembangkit banyak mengalami 

gangguan yang dapat menyebabkan derating unit. Derating unit bisa terjadi akibat 

penurunan performa steam turbin, menurunnya keandalan pulverizer, dan juga 

gangguan pada sistem supply batubara serta berbagai faktor-faktor lainnya. 

Berdasarkan data kinerja Sektor Pembangkitan Bukit Asam (Laporan gangguan 

bulanan) Bulan Januari 2014 tercatat telah terjadi 54 kali gangguan derating. Dari 

salah satu penyebab derating tersebut adalah Pulverizer Shaft patah dengan 

kerugian jam operasi selama 196,78 [jam] yang menyebabkan kerugian listrik yang 

tidak tersalur 12,422 [GWh]. Dengan direalisasikannya AFI (Action For 

Improvement) dalam penugasan pembuatan tugas akhir ini, bertujuan untuk 

melakukan redesign pada pulverizer shaft, serta menganalisis penyebab pulverizer 

shaft patah. 

Dengan dilakukannya redesign pulverizer shaft serta menganalisis penyebab 

pulverizer shaft patah, didapat bahwa penyebab patahnya shaft yang berbahan AISI 

1045 dengan desain lama yaitu dari penghitungan nilai tegangan geser sebesar 

48,44 x 107 [N/m2], hasil ini melampaui dari nilai tegangan ijin bahan yakni sebesar 

31,8 x 107 [N/m2], sehingga tidak aman digunakan dan masa pakai yang tidak lama. 

Hasil redesign shaft mengubah dimensi dari diameter kepala shaft yang sebelumnya 

berdiameter 0,174 [m] menjadi berdiamater 0,25 [m]. Hasil penghitungan redesign 

shaft berbahan AISI 1045 didapat nilai tegangan geser sebesar 16,33 x 107 [N/m2], 

hasil ini lebih kecil dari nilai tegangan ijin bahan yakni sebesar 31,8x 107 [N/m2], 

sehingga lebih aman dengan masa pakai yang relatif lebih lama. 

 

Kata Kunci : Derating, Pulverizer Shaft, material, Redesign, Tegangan Geser  
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ABSTRACT 

REDESIGN PULVERIZER SHAFT UNIT 2 AT BUKIT ASAM 

SECTOR POWER PLANT 4 X 65 MW 

 

Derating is the decrease in the capable power of a plant due to abnormal operating 

conditions, or that is unable to reach its maximum load. If the load is forced to rise, 

it will result in the trip of the plant. In the operation of the Bukit Asam power plant, 

in all generating units there are many disturbances that can cause derating units. 

Derating of the unit can occur due to a decrease in the performance of the steam 

turbine, a decrease in the reliability of the pulverizer, and also disturbances in the 

coal supply system and various other factors. 

Based on the performance data of the Bukit Asam Generation Sector (Monthly 

disturbance report) in January 2014, there were 54 derating disturbances 

recorded. One of the causes of the derating was a broken Pulverizer Shaft with a 

loss of operating hours for 196.78 [hours] which caused an unallocated electricity 

loss of 12,422 [GWh]. With the realization of AFI (Action For Improvement) in this 

final project creation assignment, it aims to redesign the shaft pulverizer, as well 

as analyze the causes of the pulverizer shaft break. 

By redesigning the pulverizer shaft and analyzing the cause of the pulverizer shaft 

breaking, it was found that the cause of the fracture of the shaft made from AISI 

1045 with the old design was from calculating the shear stress value of 48.44 x 107 

[N/m2], this result exceeded the value of the material permit voltage of 31.8 x 107 

[N/m2], so it was not safe to use and the service life was not long. The results of the 

redesign shaft changed the dimensions of the diameter of the shaft head which was 

previously 0.174 [m] in diameter to a dwelling of 0.25 [m]. The results of 

calculating the redesign shaft made from AISI 1045 obtained a shear stress value 

of 16.33 x 107 [N/m2], this result is smaller than the material clearance voltage 

value of 31.8x 107 [N/m2], so it is safer with a relatively longer service life. 

Keywords: Derating, Pulverizer Shaft, material, Redesign, Shear Stress 
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