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The effects of feedstock on the bioconversion of organic
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AIP Conf. Proc. 2578, 020003 (2022) https://doi.org/10.1063/5.0106648

Theobromine content of non fermented cacao powder with
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View article  PDFAbstract

View article  PDFAbstract

View article  PDFAbstract

View article  PDFAbstract

CIVIL ENGINEERING

View article  PDFAbstract

4/25/24, 12:55 PM Volume 2578 Issue 1 | AIP Conference Proceedings | AIP Publishing

https://pubs.aip.org/aip/acp/issue/2578/1 2/10

https://pubs.aip.org/aip/acp/article/2578/1/020003/2830208/The-effects-of-feedstock-on-the-bioconversion-of
https://pubs.aip.org/aip/acp/article/2578/1/020003/2830208/The-effects-of-feedstock-on-the-bioconversion-of
https://pubs.aip.org/search-results?f_AllAuthors=Ika+Pruwita
https://pubs.aip.org/search-results?f_AllAuthors=Agus+Prasetya
https://pubs.aip.org/search-results?f_AllAuthors=Chandra+Wahyu+Purnomo
https://doi.org/10.1063/5.0106648
https://pubs.aip.org/aip/acp/article/2578/1/020004/2830248/Theobromine-content-of-non-fermented-cacao-powder
https://pubs.aip.org/aip/acp/article/2578/1/020004/2830248/Theobromine-content-of-non-fermented-cacao-powder
https://pubs.aip.org/search-results?f_AllAuthors=Melia+Ariyanti
https://pubs.aip.org/search-results?f_AllAuthors=Rosniati+Rosniati
https://pubs.aip.org/search-results?f_AllAuthors=Medan+Yumas
https://pubs.aip.org/search-results?f_AllAuthors=Wahyuni+Wahyuni
https://pubs.aip.org/search-results?f_AllAuthors=Dwi+Indriana
https://pubs.aip.org/search-results?f_AllAuthors=Dwi+Indriana
https://doi.org/10.1063/5.0106566
https://pubs.aip.org/aip/acp/article/2578/1/020005/2830236/Sodium-lignosulfonate-flocculation-kinetic-study
https://pubs.aip.org/aip/acp/article/2578/1/020005/2830236/Sodium-lignosulfonate-flocculation-kinetic-study
https://pubs.aip.org/search-results?f_AllAuthors=Nicola+Ardana+S.+G.
https://pubs.aip.org/search-results?f_AllAuthors=Sandi+Estrada
https://pubs.aip.org/search-results?f_AllAuthors=Bambang+Pramudono
https://pubs.aip.org/search-results?f_AllAuthors=Slamet+Priyanto
https://pubs.aip.org/search-results?f_AllAuthors=Slamet+Priyanto
https://pubs.aip.org/search-results?f_AllAuthors=Harsa+Pawigya
https://doi.org/10.1063/5.0106862
https://pubs.aip.org/aip/acp/article/2578/1/030001/2830119/The-California-bearing-ratio-and-unconfined
https://pubs.aip.org/aip/acp/article/2578/1/030001/2830119/The-California-bearing-ratio-and-unconfined
https://pubs.aip.org/search-results?f_AllAuthors=Yulian+Firmana+Arifin
https://pubs.aip.org/search-results?f_AllAuthors=Muhammad+Ridha
https://doi.org/10.1063/5.0107315
https://pubs.aip.org/aip/acp/article/2578/1/020002/2830140/Production-and-decolorization-of-lignin-from
https://pubs.aip.org/aip/acp/article-pdf/doi/10.1063/5.0111314/16224035/020002_1_online.pdf
javascript:;
https://pubs.aip.org/aip/acp/article/2578/1/020003/2830208/The-effects-of-feedstock-on-the-bioconversion-of
https://pubs.aip.org/aip/acp/article-pdf/doi/10.1063/5.0106648/16224258/020003_1_online.pdf
javascript:;
https://pubs.aip.org/aip/acp/article/2578/1/020004/2830248/Theobromine-content-of-non-fermented-cacao-powder
https://pubs.aip.org/aip/acp/article-pdf/doi/10.1063/5.0106566/16224427/020004_1_online.pdf
javascript:;
https://pubs.aip.org/aip/acp/article/2578/1/020005/2830236/Sodium-lignosulfonate-flocculation-kinetic-study
https://pubs.aip.org/aip/acp/article-pdf/doi/10.1063/5.0106862/16224403/020005_1_online.pdf
javascript:;
https://pubs.aip.org/aip/acp/article/2578/1/030001/2830119/The-California-bearing-ratio-and-unconfined
https://pubs.aip.org/aip/acp/article-pdf/doi/10.1063/5.0107315/16223959/030001_1_online.pdf
javascript:;


Pull out strength and slip modulus of glued-in rod
perpendicular to the grain with two edge distance variations
on laminated bamboo 

Syinthia Jayanthi; Karyadi Karyadi; Nindyawati Nindyawati
AIP Conf. Proc. 2578, 030002 (2022) https://doi.org/10.1063/5.0106353

Experimental study on the strength development and setting
time of wet-mix shotcrete with alkali-free accelerator 
M. Afif Shulhan; Galing Probo Iswoyo; Iskandar Yasin; Zainul Faizien Haza

AIP Conf. Proc. 2578, 030003 (2022) https://doi.org/10.1063/5.0106248

Evaluation of the requirement for road support facilities to
promote road safety 

Juanita Juanita; Afiya Nurul Kharisma
AIP Conf. Proc. 2578, 030004 (2022) https://doi.org/10.1063/5.0107388

Sustainable reservoir management by bypass channel
(Soedirman reservoir case study) 
Iskahar Iskahar; Suripin Suripin; Isdiyana Isdiyana
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Basic properties of fiber concrete with the utilization of
banana tree wastes 
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Comparison of efficiency power plant method in generation
expansion planning 

Amrisal Kamal Fajri; Sarjiya Sarjiya; Lesnanto Putra Multanto
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Conductivity tensor in rectangular quantum wire for the case
of electrons-optical phonon scattering 
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Data communication performance of multi-node wifi and
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IoT based electrical energy monitoring system 
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3D simulation analysis of p-channel cylindrical thin film
transistors (CTFT) for RF electronic applications 

Viswanath G. Akkili; Viranjay M. Srivastava
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Design and development prototype of measurement oxygen
saturation in blood (SpO2) as early detection happy hypoxia
in Covid-19 patients 
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AIP Conf. Proc. 2578, 040007 (2022) https://doi.org/10.1063/5.0106962

Single phase on grid solar power inverter design 

Bandiyah Sri Aprillia; Ridho Alfayet Umar; Kharisma Bani Adam

AIP Conf. Proc. 2578, 040008 (2022) https://doi.org/10.1063/5.0107797

Design of automatic energy flow shift control system in
standalone solar power system 

Bandiyah Sri Aprillia; Fauzan Miftah Mauludy; Kharisma Bani Adam
AIP Conf. Proc. 2578, 040009 (2022) https://doi.org/10.1063/5.0112452

Maintenance of 60 MVA power transformers in Pauh Limo
Padang substation 

Ridwan Ridwan; Jeheskiel Putra Kowaas; Djubir Edy Kembuan

AIP Conf. Proc. 2578, 040010 (2022) https://doi.org/10.1063/5.0111721
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Abstract. The generator set unit operating at PLTD Leung Bata-Aceh suffered damage to the piston component, which 
initially indicated thick white smoke coming out of the breather. The purpose of this study was to determine the root cause of 
piston damage. The method in this study using fishbone analysis. Based on the research results, the damage to the piston top 
was caused by the imperfect angle of the injector, so that the injector spray widened on the outer side of the piston crown top, 
causing the piston surface to be damaged on the edge. Corrective steps so that the same incident does not occur again, the 
injectors must be tested before use, they must be tested, to determine the performance of the injectors used. 

INTRODUCTION 

Diesel engine generator set operating at PLTD Leung Bata-Aceh for the back operation of the Diesel Power 
Plant within the PLN (State Power Plant) environment. Generator set capacity of 1825 kVA, with an operating 
power of 1000 kW or 1 MW per unit. This diesel engine generator set uses diesel fuel supplied by PLN for the 
operational needs of the plant. Each generator that operates is adjusted to the power needs of PLN. While operating 
the generator, it is necessary to carry out routine maintenance starting from changing the oil, oil filter, fuel filter, and 
cleaning the air filter. 

Monitoring of operating units is carried out by an operator on duty manually, starting from recording exhaust 
gas temperature, engine oil pressure, coolant temperature, recording kWH, to recording fuel consumption. If there is 
a change in generator set parameters, the operator on duty always provides information to the leader operator to take 
action to stop the unit. However, when monitoring one of the operating units there is an indication of an abnormality 
in the use of engine oil. To avoid fatality damage to the generator set unit, the operator is in charge of extra 
monitoring. 

When the generator set unit operating at the PLTD was damaged, it started from thick white smoke from the 
engine breathing pipe (breather), where the white smoke coming out of the breather was quite thick and white. 
Under these conditions, the operator on duty immediately stops the operation of the working unit. After checking the 
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maintenance data on the unit that had added oil, as well as finding that the breather smoke was quite thick and under 
the attached list, where the addition of oil from September 13, 2013, to September 19, 2013, the addition of oil 
tended to increase, according to table 1. 

TABLE 1. History unit 
Scope of Work SMU (Service Meter 

Unit) 
Description 

PM500 2,542 Preventive Maintenance 
Add oil 2,784 Add oil 40 liter 
Add oil 2,830 Add oil 30 liter 
Add oil 2,881 Add oil 30 liter 
Add oil 2,904 Add oli 60 Liter 
Operation 
Abnormal 

2,922 Engine blowby 

From the data on the addition of oil, it is known that the engine indicates damage to the combustion process, 
wherein the combustion process piston moves from TMB to TDC and vice versa, to compress air for the combustion 
process.  

The piston which is an important part of the engine functions to form the combustion chamber with the 
cylinder liner and cylinder head, withstand the explosion pressure when the gas burns, and works outward through 
the connecting rod and crankshaft [1] . To carry out its function, the piston ring functions as an insulator so that 
compression does not go down to the oil pan and oil does not enter and burn in the combustion chamber.  

In the process of repairing the cylinder head and injectors # 5 and # 12 due to damage to the walls of the 
combustion chamber where the maximum temperature appears on the edge of the combustion chamber [2]  and 
become one of the parts that are often damaged [3,4] . Damage to piston components in diesel engines caused by 
failure of adjustment bolts [5] .  

In Figure 1, the liner wall flows scratches caused by friction with the piston that is damaged. Scratches that 
occur cause the liner not to be used again and the damage to the liner is the result, not the cause. Figure 1 scratch on 
the inner liner was found during a fault investigation component.  

 
FIGURE 1. Fuel leakage from the liner and piston. 

Whereas Figure 2 shows the piston debris attached to the liner wall, discovered during a fault investigation of 
the generator set. The piston material attached to the liner wall is caused by the piston working at high temperatures. 
The piston moves in the process of experiencing stress, temperature, pressure which often occurs due to thermal and 
mechanical fatigue [6]. Figure 2 piston material debris was found during the investigation. 
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FIGURE 2. Flakes of piston material. 

To find the cause of the damage to the cylinder liner and then take precautions, this study aims to identify the 
cause of the cylinder wall damage by using the “fishbone” diagram introduced by Ishikawa [7]. The purpose of this 
study was to determine the root cause of the top crown piston damage. 

METHOD 
This study using the fishbone analysis method to determine the root cause of piston damage. As for the 

research process, this piston damage begins with primary data and secondary data to collect the data needed in the 
study. Then identify the damage that occurred, as well as pre-analysis of the components. Then, the analysis is 
finalized to determine the solution in the research being carried out. 

Collecting data on the history of maintenance that has been carried out, then problem identification on the 
initial findings of blowbys up to the findings of component damage. Pre-analysis of the possibilities that occur to 
determine the cause. While the analysis using fishbones categorizes the potential problems that occur. The 
conclusions in this study are in accordance with the predetermined objectives. 

 
FIGURE 3. Research flow 

RESULT AND DISCUSSION 
The shape of the piston crown top is irregular because the angle of spraying the injector is not normal [8], this 

is known to be the shape of the corrugated piston crown top. When the piston material melts it closes the ring groove 
causing the piston ring to stack and contact with the liner [9]. 

Damage to piston skirt #12 experienced the same as piston # 5. Self-explanatory on the top crown the piston 
spray injector is abnormal. If this is left for a long time then the condition of the #12 piston will have a shape similar 
to that of cylinder #5 [5]. 

Data Collecting Problem 
Identification Pre Analysis Analysis  with 

fishbone Conclusion
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FIGURE 4. Top melting piston crown on cylinder # 12. 

In Figure 5, it is explained that the high scratches piston wall where the piston works at high temperature so 
that the piston wall is melting and the town crown piston is indicated as a black discoloration on the side that gets 
the spray from the injector (right photo), ash on the town crown piston is caused by the abnormal angle at the 
injector [10] . Changes in the thermal expansion coefficient for the alloy in the raw state and after heat treatment and 
the piston made of the new composite material before the motor test and after this test [11]. As for the piston 
components that are used using aluminum, it is adjusted to the diesel engine serial number from the manufacturer. 

 
FIGURE 5. Spray injector on piston-cylinder #5  

Heavy scratches on the liner walls due to the tow crown piston melting and closing the piston ring seat so that 
it contacts with the liner (scuffing). Measurement of the secondary motion of each piston was carried out to analyze 
piston friction, and the following findings were obtained. Cast iron pistons exhibit limited lubrication at die center 
over-compression (TDC). This is probably due to the larger piston tilt angle due to the greater piston clearance. Steel 
pistons exhibit hydrodynamic lubrication conditions at TDC and BDC through each cycle, due to good oil supply 
[12] . 

070004-4



 
FIGURE 6. Wall liners high scratches 

3.1 Fishbone analysis 
The analysis was carried out using fishbone analysis where in this study there were 4 categories in determining the 
root cause of piston damage (Top piston crown). 

A. Man. 
At the time of installing the injector, the technician failed to install it, and the tip of the injector collided 
with the engine component. Then it was wrongly installed, where this condition was caused by the 
knowledge of the technician who did not understand the injector installation process. 

B. Material 
Angle spray injector is damaged due to the design of the manufacturer because it does not match the engine 
type or product failure. 

C. Machine 
Piston damage caused by high operating load or overload is not identified for piston damage, then the 
damage caused by fuel containing biodiesel is not indicated. Meanwhile, the error in using the injector is 
not indicated [7]. The delay in the execution of the engine overhaul will affect the performance of engine 
components. In determining the unit's overhaul work there is no maintenance strategy, so the overhaul work 
is based on the unit's condition. 

PISTON FAILURE

Componen failure product

Abnormal angle spray injector

Injector installation failure

Man power cannot attach the injector

Diesel engine use fuel high biofuel

Diesel engine high load operation

Wrong used injector

 

FIGURE 7. Fishbone analysis 
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CONCLUSION 
Trending in addition to 150 liters of engine oil starting high school: 2,784-2,922, during the unit operating 138 

hours, at the hour meter 2,922 a blowby occurred in the operating unit, where the damage was caused by damage to 
the piston components. Based on the fishbone analysis, the damage was caused by an abnormality in the angle of the 
injector. 
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