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PT. PLN is a supplier of electrical energy in Indonesia which plays an 

important role in providing sufficient electricity for daily activities, industry 

and other sectors. UPDK Kapuas is a power plant in Pontianak City. Based 

on SAIDI and SAIFI data, the duration and frequency of blackouts in 2021 

is 14.85 hours per customer per year and 14.5 times per customer per year, 

while in 2022 it will be 16.85 hours per customer per year and 17.16 times 

per customer. This has increased every year. Then the average loss value in 

2022 will be 11% and the average Energy Not Supplied (ENS) value will be 

26,265 kWh/month. Based on the Fault Tree Analysis method, there are 25 

causes of network disruption from internal and external. Of the 25 causes of 

network disruption, it was reduced based on the minimum Cut Set results to 

5, namely, damage caused by natural disturbances, animals, humans, 

installation errors, and electrical component disturbances. The highest RPN 

value result was caused by electrical cables amounting to 11638 which 

needed to be a priority repair by UPDK Kapuas. Recommendations for 

improvement include carrying out routine maintenance and maintenance of 

the network to prevent damage and adding Thermovision tools to identify 

and detect network damage more quickly and precisely .  

 

1. INTRODUCTION 

Electricity is one of the strategic commodities in the Indonesian economy. Apart from being 

widely used by society, especially for lighting purposes, electricity is also one of the main energy 

sources for the industrial sector. The provision of electric power can be divided into three processes 

of delivering electric power, namely generation, transmission and distribution which can be 

considered as the production or manufacture, transportation and retail sale of electric power 

(Arismunandar, 1995). Electricity production at PLN in electricity distribution is an important aspect 

in measuring the quality of PLN services so that customer satisfaction remains high. The archive data 

from the Pontianak Customer Implementation Unit (UP3) explains the total sales productivity in 

2021 to 2023 which is shown in the following table. 
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Table 1. PLN Electricity Reliability Parameters for Pontianak City Area 

Aspect Unit 2021 2022 

Contracted Power VA 68,903,612 72,265,912 

Electricity 

Production 

GWh 9,131,742 9,679,916 

Sale kWh 123,868,743.82 126,274,048.87 

Source: Pontianak Customer Implementation Unit (UP3). 

Disruption to the distribution network can be caused by contact with trees and strikes in areas 

outside the city (Senen, 2019). There are two problems at UPDK Kapuas, namely, power outages 

caused by disruption of the electricity distribution network and losses caused by theft of electrical 

energy. In this research the author focuses on power outages caused by disruption of the electricity 

distribution network. Electrical energy sent by the substation cannot reach customers because of 

damage to the distribution network which converts electrical energy into heat energy. Apart from 

that, power outages can also be caused by damage to the distribution network. If there is a disruption 

to the electricity distribution network or a blackout, it is possible that PLN's electricity income will 

decrease because customers do not consume electricity (UPDK Kapuas, 2022) . 

The electricity sold by PLN Pontianak, especially UPDK Kapuas, has value which is not in 

accordance with the electricity produced. This difference is caused by two things, namely Energy 

Not Supplied (ENS) and electricity loss. ENS is the amount of electricity that cannot be distributed 

or channeled by the company due to internal disturbance factors and external disturbance factors . 

Another electricity reliability is the value of electricity loss, which shows PLN's efficiency in 

distributing electricity. The lower the loss value, the more efficient PLN is in distributing electricity. 

Electricity loss and power not being distributed can be caused by internal disturbances or external 

disturbances. In the distribution of electric power, PLN often experiences internal disturbances from 

PLN such as disturbances caused by the system itself, for example short circuit disturbances, damage 

to equipment, switching insulation failures, damage to generators and so on. Meanwhile, externally 

caused by nature or outside the system, such as broken lines/cables due to wind, storms, lightning, 

trees, kites and so on (Pabla, 1994 ). 

Table 2. Power Outage Parameters for Pontianak City Area 

Index Unit 2021 2022 

Outage Duration Hours/Customers 14.85 16.85 

Outage Frequency Times/Customers 14.55 17,16 

Source: Pontianak Customer Implementation Unit (UP3). 

When the duration and frequency of power outages reaches a number that exceeds the 

duration of 10 hours per customer per year and a frequency of 10 times per customer per year, the 

limit values set by UP3 Pontianak, then there are problems in the electricity distribution system that 

cannot be ignored by PLN which can be caused by by a power outage. 

The impact of network disruption due to power outages felt by PLN, especially UPDK 

Kapuas, was in the form of lost opportunities to sell electricity and a worsening of PLN's image. 
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Meanwhile, the impact felt by the community is in the form of 5 power outages and the risk of 

damage to electronic equipment. In an effort to overcome this problem, this research uses the Fault 

Tree Analysis (FTA) method first to describe the causes of power outages, then to assess the priority 

scale for repairs, the Failure Mode and Effect Analysis (FMEA) method is used. 

 

2. RESEARCH METHODS 

2.1 Time and Place of Research 

Research and data collection was carried out at the PLN Generation Control 

Implementation Unit (UPDK) Kapuas Pontianak at the Sei Raya PLTD plant from March 2023 

to May 2023 . 

2.2 Object of research 

The object of this research is the root cause of disturbances in the electricity transmission 

distribution network and priority repairs to black outs due to disturbances in the electricity 

distribution network. This research is focused on reducing the number of network disruptions 

and improving electricity distribution services. 

2.3 Research methods 

This research uses the Fault Tree Analysis (FTA) method to describe the causes of power 

outages, then to assess the priority scale for repairs, the Failure Mode and Effect Analysis 

(FMEA) method is used. 

3 THEORETICAL BASIS 

3.1 Electricity Distribution System k 

The distribution system is an electricity flow that produces electrical energy from 

generators to consumers. The electricity production unit produces 11 kV and 24 KV electricity. 

Then the voltage is increased to 500 kV via a high voltage transformer and distributed via 

transmission. The aim of increasing the voltage to 500 kV is to reduce the amount of power lost 

in the transmission line. Electrical power loss is proportional to the square of the current passing 

through it. With the same power, the value of the current flowing is smaller if the voltage value 

is increased, so that the power loss is also smaller according to (Pabla, 1994) 

3.2 Network Disruption 

Disturbances in the distribution system are abnormal system reliability that causes short 

circuits and open circuits. A disturbance in the electrical system causes the supply line relay to 

function and open the substation circuit breaker, cutting off electricity (Wendy, 1978). 

Disturbances in distribution networks occur more frequently in overhead lines (SUTM) which 

generally do not use insulation compared to distribution lines with ground cables (SKTM), 

because they use wrapping insulation. 

3.3 Factors affecting Distribution System Reliability 

Some components that must be considered to ensure the distribution system operates 

correctly are as follows, (Pabla, 1994): 

1. Temperature 

The magnitude of the load current is limited by temperature, meaning the load for this type 

of system element is determined by temperature rather than mechanical factors. These 

limits vary 12 depending on the load configuration and weather, so limit areas are 

established to control the load under various conditions 
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2. Voltage Drop 

A term used to describe the difference between the voltage at the sending and receiving 

ends of electricity. Load and work factors, impedance, line ingress. affects the alternating 

current line voltage. 

3. Overvoltage 

Components must be able to handle not only voltage losses but also voltage spikes caused 

by the system or external sources. 

4. Overload When a Disturbance Occurs 

Fault current entering the system will cause the system to experience an overload state, 

which results in the system becoming abnormal. If this is allowed to continue, it may harm 

system equipment. 

5. Loss of Energy Source 

A disturbance in the generating unit or a short circuit in the network causes the loss of 

generation. This causes the CB and relay to work and the network is disconnected from 

the generator . 

3.4 Energy Not Supplied (ENS) 

According to Erhaneli (2016), the electric power distribution system is part of the 

electrical equipment system which includes a large power source (bulking power source) and 

customer contact equipment (customer contact equipment). In the 13 electricity distribution 

network, the system is divided into two, namely primary distribution (Medium Voltage 

Distribution Network) and secondary distribution (Low Voltage Distribution Network). The 

primary distribution system operating voltage is usually 6 kV or 20 kV, while the secondary 

distribution system voltage is 380 Volts or 220 Volts. ENS (Energy Not Supplied) is a reliability 

index that shows the amount of voltage provided. 

3.5 Failure Mode and Effect Analysis (FMEA) 

Failure Mode and Effect Analysis (FMEA) is an inductive analysis method used to find the 

most likely product and/or process defects by identifying opportunities, causes, effects, and 

improvement priorities based on the level of importance of the failure. Inductive analysis 

begins by identifying the causes of damage and how damage can occur (Stamatis, 1995) . The 

steps to run FMEA are, (Company, 2011). 

3.6 Fault Tree Analysis (FTA) 

Fault Tree Analysis (FTA) is a deductive analysis method for identifying damage or 

failure in the system by presenting alternative events in a structured diagram. Deductive analysis 

can be carried out on complex systems (Blanchard, 2004). Fault Tree Analysis (FTA) is used to 

look at the "Top - Down Approach", so that identifying failure modes analysis starts from the 

top level system and continues downwards . 

4 RESULTS AND DISCUSSION 

The following is recapitulation data on disturbance complaints per type of disturbance in 

2022 in Pontianak City, data obtained from UP3 Pontianak. 
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Month 

Unplanned Outages 
Planned 

Outages Blackouts 

Due to 

Natural 

Disasters 
Distribution 

Substation 

Low 

Voltage 

Networks 

Electrical 

Power 

Connection 

Maintenance 

January 0 6 21 2 0 

February 0 11 36 2 0 

March 0 38 96 5 2 

April 0 116 115 1 0 

May 0 73 139 3 0 

June 0 79 133 1 0 

July 0 117 123 0 0 

August 2 165 249 0 6 

September 0 143 216 2 1 

October 0 176 201 0 1 

November 0 149 119 0 0 

December 0 127 160 0 0 

Total 2 1200 1608 16 10 

 

Data Which obtained from archives and field observations carried out at UP3 Pontianak 

And UPDK Kapuas Which Where as manager network distribution electricity. Fault Results The 

tree of electricity distribution network disruptions in the Pontianak city area is shown in the 

image below. 
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The results of the analysis of causal factors and impacts are obtained from calculation Cut 

Set Which is basic events from damage disturbance network as well as The impact caused is 

based on the results of interviews with UPDK Kapuas employees Which Where as damage 

analyzer consequence network disruption. 

Factor Reason And Impact Incurred Disturbance Network 

Factor Reason 
Reason It happened 

Disturbance 
Impact Which Incurred 

 

Environment 
Animal 

Tissue disorders caused by animals like 

bird, bats, snakes, slow lorises, squirrel, etc 

Which about And hang on cable, The 

animal carries out activities on the cable 

electricity Which cause stuck And dead in 

on cable electricity make part sender 
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voltage (cables) in the network system is 

disrupted until blackout. 

Natural 

Disturbance network natural like wind 

tight, storms, lightning, heavy rain, 

landslides cause damage cable And pole 

electricity, damage antidote lightning, and 

damage connector. 

Material Material 

Component 

Conditions and Age 

Material 

Disturbances in component materials 

usually caused Because material Which 

used Already long, so it is easily porous, 

brittle, broken, worn out, And broken 

quality component Which used in 

distribution electricity No Good so that 

distribution electricity become disturbed 

And give rise to disturbance. 

Human 

Failure installation 

installation (Internal 

Company) 

Failure installation installation caused by 

installation network electricity Which done 

No follow procedure Which determined, or 

installation component Which No 

connected with strong One The same other 

Which can with easy damage electricity 

distribution network. 

 

Actions        Man 

Disturbances caused by human activities 

often cause damage on network electricity 

distribution. Activities such as flying kites 

overpasses, banners, theft of electricity 

meters and excavation channel PDAM can 

cause damage network distribution. 

However No only That just, disturbance can 

happen consequence party to 3 like error 

disconnecting the wifi cable from the power 

cable PLN. 

 

Risk of power outages caused by distribution network disruption In electricity, there are 

five basic failure events obtained from the Fault Tree cut set Analysis, Then reduced become 

three so that can focus to damage Which caused. This risk is a risk that originates from internal 

and external aspects external UPDK Kapuas. The data obtained comes from field observations, 

interview as well as files data PLN UPDK Kapuas And UP3 Pontianak. As for analysis reason 
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from blackout electricity Which caused by disturbance network distribution electricity with 

diagrams fishbone shown in the following image. 

 

 

Amount calculation RPN Which originate from results determination minimum Cut Set 

method Faults Tree Analysis (FTA) is in attachment 4, namely data obtained from the 

questionnaire shared to 5 person worker in field disturbance network distribution electricity or 

Team Operation Order Genre Electricity (OPAL) UPDK Kapuas. Following is the total RPN 

calculation results obtained from the questionnaire used For determine scale improvement 

priorities network disruption. 

Damaged Components 

and Risk of Interference 
Consequences of Damage 

Number of 

Scales 
RPN 

Value 

Results 
S O D 

Insulator 
Too high a voltage makes the insulator 

get hot until it breaks 
20 22 20 8800 

Electrical Safety 

Fuse 

Excessive electrical load passes through 

the fuse and causes the fuse to break 
16 12 13 2496 

Grounding 
The lightning strike was too strong 

resulting in an explosion 
18 16 13 3744 

Generator Relay 
The relay contacts are burnt and weak 

so they don't touch well 
14 10 11 1540 

Voltage Jumper The jumper is too loose and breaks 16 14 10 2240 
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Load Break Switch The current shift setting does not work 10 14 15 2100 

Power house There was a partial blackout 21 21 21 9261 

Power pole 
Electrical poles collapsed due to natural 

disturbances 
21 22 21 9702 

Power cable 
Power lines are broken by trees, kites, 

wind, and so on 
22 23 23 11638 

Cutting off electric 

current/power (PMT) 

Fuse is not installed properly (Not 

Tight) 
15 14 16 3360 

Electrical circuit separator 

(PMS) 

Fuse is not installed properly (Not 

Tight) 
14 13 14 2548 

Connectors 
The connector is unstable and there are 

obstacles 
10 14 11 1540 

Transformer Jumper Transformer jumper broken 12 13 15 2340 

Mini Circuit Breakers 

(MCB) 
The MCB was damaged and caught fire 13 16 18 3744 

 

Arrester 

The insulator does not work making the 

conductor unable to withstand the 

voltage 

 

15 

 

14 

 

15 

 

3150 

Normalizing Long-Term 

Disorders 

Lost revenue due to long network 

disruptions and inexperienced operators 

 

23 

 

19 

 

20 

 

8740 

Very High Electrical Losses 

and Not Optimal Analysis 

Plants that are far from switchgear make 

the load on the transformer low and the 

accuracy of customer meters is low and 

inaccurate. 

19 17 19 6137 

Length of Time 

in Analysis 

Inexperienced operator 

less precise and not optimal as well 
17 23 20 7820 

Kite wire and pennants 

regarding the network 

electricity 

Many children play kites fly using wire 

as a result wire rub together with power 

cable and make it break cable until 

blackout 

22 24 21 11088 
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Failure and Weak System 

Network Protection 

Electricity 

Wiring installation errors as well relays 

Which separated And No works which 

can be caused by factors natural 

20 20 20 8000 

 

It can be seen based on Table 4.9 that there are 20 components that are damaged and at 

risk network disruption that could be detrimental to UPDK Kapuas based on impact (Severit ), 

frequency ( Occurrence ), and detection ( Detection ) to obtain a value priority risk (RPN) as 

repair in handle repair disturbance network electricity distribution. 

5 CONCLUSION 

There were 15 component failures and 5 internal errors which were the main causes of 

network disruption. The most damage to components is cables and electrical substations caused 

by kite wires and trees hitting these components. Internal errors from UPDK Kapuas such as 

long normalization of disturbances, very high electrical losses and non-optimal analysis, the 

length of time in analyzing the causes of network disturbances is less than optimal, failure and 

weakness of the electrical network protection system. Operational risks that occur due to energy 

losses due to technical and non-technical problems in the distribution of electrical energy. 

Fault Tree Analysis method , there are 2 5 causes of network disruption from internal and 

external. From 2 5 causes of network disruption, the minimum Cut Set result was reduced to 5, 

namely, damage caused by natural disturbances, animals, humans, installation errors, and 

electrical component disturbances. The fishbone diagram is reduced to three causes, namely 

human disturbance, the environment and component materials. Repairing and preventing 

disruption to the electricity distribution network can start from the cables and electrical 

substations. UPDK Kapuas can pay attention to priority improvements in order to reduce the 

number of power outages in Pontianak City and increase public satisfaction as customers. 

Recommendations for repairs due to damage caused by carrying out routine and regular 

maintenance of distribution network equipment to prevent damage, changing electricity 

distribution lines from overhead lines to underground lines, creating maintenance programs, 

management programs or collecting performance data from power transformers on a regular 

basis, planning programs distribution of electricity to 79 customers, adding thermovision 

equipment to identify and detect damage to the distribution network more quickly and precisely, 

installation of the network must be in accordance with established procedures, as well as 

installation of capacitors in large spaces, namely equipment to increase the power factor which 

will affect the amount of current which is supplied thereby reducing power losses caused by 

network damage . 

6 DECLARATION OF COMPETING INTEREST 

We declare that we have no conflict of interest. 

7 REFERENCES 

Arifani, NI, & Winarno, H. (2013). Analysis of Network System Reliability Index Values 

Distribution Air 20 kV On Feeder Pandean Lamper 1,5,8,9,10 in G.I Pandean Lamper. 

ECHO Technology: Journal University Diponegoro , 17 (3), 2 6. 



Volume 16 (02) August 2024                                   SAINTEKBU: Journal of Science and Technology  

52                                                                                                             ISSN Print       : 1979-7141 

                                                                                                   ISSN Online    : 2541-1942 

   

 

US, m A., Wittanti, W., & Hadiana, A. i. (2021, September). System Information Distribution 

Network Maintenance at PT. PLN (Persero) Garut Regency Area. IJIRSE: Indonesian 

Journal of Informatic Research and Software Engineering , 1 (2), 96-104. 

https://journal.irpi.or.id/index.php/ijirse 

Ashari, DF, L, R., & Alimin. (2021). Analysis of Distribution Substation Disturbances at PT 

PLN (Persero) ULP Watang Sawitto. Proceedings of the National Seminar on Electrical 

Engineering and Informatics (SNTEI) , 1 (2), 22-36. 

Balili, SSC, & Yuamita, F. (2022). Work Accident Risk Control Analysis Mechanical Parts of 

the Ampana PLTU Project (2x3 Mw) Using Method Job Safety Analysis (JSA). Journal 

of Applied Industrial Technology and Management (JTMIT) , 1 (8), 61-69. 

Banjarnahor, HS (2021). Factors Analysis Of Failure And Reliability Of Electric Functions In 

Steel Production Processes Using FMEA, FTA, RCA And RBD At PT. Growth 

Sumatra Industry Medan-North Sumatra. Basic Science and Technology , 1 (10), 15-

21. 

Basuki, m Y. (2019). Analysis Potency Danger with Use Method Jobs Safety Analysis of welding 

workshops in the Kusumodilagan area of Surakarta. Journal Technology and Industrial 

Management Applied (JTMIT) , 1 (2), 61-69. 

Carbone, T. A., & Tippett, D. D. (2004). Project Risk Management Using the Project Risk 

FMEA. Engineering Management Journal , 4 (16), 28-35. 

http://dx.doi.org/10.1080/10429247.2004.11415263 

Duyo, R. A. (2020). Analysis Reason Disturbance Network On Distribution Electricity Using 

the Fault Tree Analysis Method at PT. PLN (Persero) Power District Makassar. 

Journal Electrical Engineering , 2 (12). https://doi.org/10.26618/jte.v12i2.4017 

Erhaneli. (2016). Evaluation of the Reliability of Electric Power Distribution Systems Based 

on Index Reliability SAIDI And SAIFI On PT. PLN (Persero) Rayon Chart Rock. ITP 

Electrotechnical Journal ,  ,  2 (5),  120-126 

https://jte.itp.ac.id/index.php/jte/article/view/122 

Hermawan, A., Doto, & Akmal, R. (2022). Application Method Overall Equipment 

Effectiveness (OEE) And Failure Mode a nd Effect Analysis (FMEA) On Machine 

Adhesives at PT. Asia Chemical Industry. Taguchi Journal: Engineering Scientific 

Journal And Management Industry , 2 (2), 197-220. https://doi.org/10.46306/tgc.v2i2.38 

Husna, J., Pelawi, Z., & Yusniati. (2018, September). Determine Index Saidi And Saifi On 

Medium Voltage Air Lines at PT. PLN NAD Region Branch Langsa. UISU Journal: 

Engineering Main Bulletin , 1 (14), 225-264. 

Jondra, IW, Parti, IK, Ta, IK, & Sari, NPI (2021). Increase reliability feeder Prey with 

installation keep it up insulator. Journal of Applied Mechanical Engineering and Green 

Technology , 2 (3), 135-139. 

https://doi.org/10.31940/jametech.v2i3.135-139 

Kusmawati, A. (2019). Analysis on Enterprise Risk Management Implementation on the Process 

of E-Procurement of Goods and Services (Case Study at PT PLN (PERSERO) P2B 

APB of East Java). International Journal of Innovative Science and Research 

Technology , 4 (6). https://bit.ly/2YIET8M 

McDermott, R. E., Mikulak, R. J., & Beauregard, m R. (2008). The Basic o f FMEA 2nd Edition. 

Economics, Finance, Business & Industry, Engineering & Technology , 2 . 

https://doi.org/10.1201/b16656 

http://dx.doi.org/10.1080/10429247.2004.11415263


SAINTEKBU: Journal of Science and Technology                       Volume : 16 (02) August 2024 

 

                                                                                                        53 

 

 

 

ISSN Print  : 1979-7141 

ISSN Online  : 2541-1942 

 

Nugraha, E., & Sari, RM (2019). Defect Analysis using the Fault Tree Analysis Method and 

Failure Mode Effect Analysis. Organum J. Scientific Manaj. and Accountants , 1 (1), 

125-173. https://doi.org/10.35138/organum.v2i2.58 

Nugroho, AJ (2017). Evaluation of Telephone Network Interruptions with a Combination of 

Methods Faults Tree Analysis And Failure Mode And Effect Analysis. Journal 

Scientific Technique Industry , 2 (16), 88-99. https://doi.org/10.23917/jiti.v16i2.2420 

Nuhayati, D., & Yuliawati, E. (2019). Improving the Quality of Flip-flops Products with Use 

Method Failure Mode and Effect Analysis (FMEA) And Faults Tree Analysis (FTA). 

Proceedings Seminar National Science And Technology applied , 1 (8), 169-175. 

Pabla, AS, & Hadi, A. (1994). Electric power distribution systems. Power Distribution 

Electricity , 2 (4), 659. http://opac.unila.ac.id//index.php?p=show_detail&id=76206 

Prisilia, H., & Purnomo, DA (2022). K3 Risk Management Using the Failure Method Mode 

And Effect Analysis (FMEA) And Faults Tree Analysis (FTA) For Identifying 

Potential and Causes of Work Accidents (Case Study: Stage II Development Building 

Laboratory DLH Banyuwangi). Journal of Industrial Engineering  and 

Management ,  1 (1),  73-84. 

http://tekmapro.upnjatim.ac.id/index.php/tekmapro 

Purnomo, Q. J., Beat it, I., & Wahyuni, S. (2017). Studies Analysis Disturbance Substation 

Distribution and Efforts to Overcome It at PT. PLN Tanjung Priok Area. Journal 

Energy And Electricity , 1 (9), 51-59. 

Randa, YM, Hardiansyah, & Purwoharjo. (2020). Network System Reliability Evaluation 20 

Kv Distribution and Energy Losses That Are Not Distributed to the Feeder Raya 

10/Adisucipto. Journal of Electrical Engineering , 1 (1), 25-32. 

Rian, & Yami. (2015). "Management Maintenance And Repair Substation Distribution. 

Proceedings Seminar National Electrical Engineering And Informatics , 1 (2), 34-42. 

Senen, A., Ratnasari, T., & Anggaini, D. (2019). Reliability Index Calculation Study Electric 

Power System Using Matlab Graphical User Interface at PT PLN (Persero) Pinang 

City Rayon. Energy and Electricity , 2 (11), 138-148. 

https://doi.org/10.33322/energi.v11i2.497 

Siburian, J.M., Siahaan, T., & Sinaga, J. (2020, March). Performance Improvement Analysis 

Network Distribution 20kv With Method Thermovision Network PT. PLN (Persero) 

ULP New Field. Journal Electrical Engineering , 9 (1), 8-19. 

Stamatic, D.H. (1995). Failure Mode and Effect Analysis. FMEA from Theory to Execution , 1 

(1), 455. 

Sohadi. (2008). Technique Distribution Power Electricity (2nd ed.). 

Wendy, B. M. (1988). Electric Power Systems. In (1st ed., Vol. 3). Persada script Indonesia. 

http://digilib.unsam.ac.id:80/index.php?p=show_detail&id=2938 

Wicaksono, A., & Yuamita, F. (2022, September). Control Quality Production Sardines 

Use the Failure Mode and Effect Analysis (FMEA) Method and Fault Tree Analysis 

(FTA) to Minimize Can Defects at PT XYZ. Journal Technology and Applied 

Industrial Management (JTMIT) , 1 (3), 145-154. 

http://opac.unila.ac.id/index.php?p=show_detail&id=76206
http://tekmapro.upnjatim.ac.id/index.php/tekmapro


Volume 16 (02) August 2024                                   SAINTEKBU: Journal of Science and Technology  

54                                                                                                             ISSN Print       : 1979-7141 

                                                                                                   ISSN Online    : 2541-1942 

   

 

Yagturi, M., & Hartati, R. (2022). Identify Sea Water Reverse Machine Damage Osmosis 

(SWRO) With Faults Tree Analysis (FTA) In PT. PLN (Persero) UPK Nagan  Raya. 1 

(9), 972-981. 

https://ijsr.internationaljournallabs.com/index.php/ijsr 

Zeng, S. X., Tam, C. M., & Tam, V. W. (2010). Integrating Safety, Environmental and Quality Risks 

for Project Management Using a FMEA Method. Engineering Economics , 1 (21), 44-52 

  


