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ABSTRACT  
The Health Index method is a maintenance method that combines preventive (time-base) and predictive 
(condition-base) methods in determining the maintenance priority scale by considering important factors 
in asset criteria, namely asset class, risk level, and customer service class profile [1], [2]. In this study, an 
analysis of the effectiveness of using the Health Index method was carried out as an effort to increase the 
effectiveness of budget use while maintaining network performance in the maintenance phase of the 
asset cycle. Before the application of this method, the inspection and maintenance process was carried 
out based on a routine schedule or maintenance plan with follow-up under the findings. After the 
maintenance work is carried out using the Health Index Method, the screening stage is carried out 
including historical performance data, utility levels with parameters in the form of load profiles, and risk 
levels outlined in an application Integration and maintenance with setup parameters referring to the 
Circular of the Board of Directors of PT PLN (Persero) Number: 0018.E / DIR / 2014 so that in its 
implementation it can reduce the volume of inspections in 2022 by 0.75% / 63.27 Kms and the 
implementation of maintenance programs Health Index by prioritizing inspection work and maintenance 
follow-up based on asset management principles can reduce the use of the 2022 maintenance budget by 
7% or worth 697 million while still evaluating the level of equipment effectiveness or Overall Equipment 
Effectiveness (OEE) in the maintenance of 20kV SUTM &; SKUTM overhead line assets. 
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1. INTRODUCTION  
The growth of electrical energy customers that continues to increase every year has encouraged PLN to 
build a sustainable power distribution network with high utilization rates and better service quality [3]. 
Improving service quality and utilization of these assets requires good asset management so that these 
assets can be optimized with good performance and efficient costs. One of the important life cycles in the 
management of electric power distribution assets is the maintenance phase, which in this phase has the 
main objective of ensuring the reliability of electricity distribution to consumers by taking into account 3 
main factors, namely performance, cost, and risk [4], [5]. Looking at the performance of the distribution 
network at PT PLN (Persero) Bali Distribution Main Unit, especially in the performance of SAIFI (System 
Average Interruption Frequency Index) and the number of distribution transformer disturbances in the 
last 3 years, PLN Bali's performance has increased with a significant decrease in the frequency of 
interruptions seen in tables 1 and 2. 
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Table 1. SAIFI's Performance at PT PLN (Persero) Bali Distribution Main Unit 

 
 

Table 2. Performance Times Transformer Disruption at PT PLN (Persero) Bali Distribution Main Unit 

 
 
In terms of costs, in the last 3 years, the operating budget ceiling for maintenance work at PT PLN 
(Persero) Bali Distribution Main Unit continues to be cut and is inversely proportional to the trend of 
budget usage that continues to increase as shown in figure 1. Based on these conditions, PLN Bali is 
required to be able to make efficient use of the budget in the maintenance phase of the asset cycle. 
 

 
Figure 1. Budget Trends and Maintenance Budget Realization at PT PLN (Persero) Bali Distribution Main 

Unit 
 
Based on these conditions, to increase the effectiveness of budget use while maintaining network 
performance in the maintenance phase in the asset cycle, the application of distribution equipment 
maintenance methods based on asset management rules (Health Index) is carried out.  
The Health Index method is a maintenance method that combines preventive (time-base) and predictive 
(condition-base) methods in determining the maintenance priority scale by considering important factors 
in asset criteria, namely asset class, risk level, and customer service class profile[6], [7]. With the 
application of the Health Index method on network assets at PT PLN (Persero) Bali Distribution Main 
Unit, it is expected to be one of the alternatives in increasing the effectiveness of the use of maintenance 
budgets while maintaining reliable and quality network performance in the distribution of electrical 
energy to consumers [8]–[10].  
Asset management is a coordinated and systematic activity carried out by the company optimally, in 
managing the company's physical assets, related to performance, risks, and costs during the asset life 
cycle, which includes planning, installing, operating, maintaining, repairing, replacing and ending in the 
disposal (disposal) of assets that cannot be used [11].  
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In the above asset management sense, PLN's efforts in servicing load growth must be carried out most 
efficiently, using modern maintenance planning and techniques, to improve the performance of the 
electric power distribution network, reduce maintenance costs by optimizing the lifetime of equipment 
assets, operating reliability, equipment capacity, equipment use and Return on investment, as well as by 
taking measures to reduce the risk of surgery. In general, the purpose of asset management is for proper 
decision-making for the assets under management to function effectively and efficiently. 
 
METHOD 
This research was conducted in three stages ranging from direct observation in the company, literature 
study, data collection, planning, program implementation, and result analysis. Good system design is 
needed to explain the working system of an overall plan such as the block diagram below. 
 

 
Figure 2. System Plan Block Diagram 

 
Power distribution network asset life cycle management is a methodology for managing assets both 
physically and financially, so that these assets can be installed properly and correctly, can operate 
properly, and get appropriate maintenance [11], [12]. Some of the factors that provide control over the 
lifecycle management of distribution network assets can be seen in the following Figure 3 [13], [14]. 
 

 
Figure 3. Power Distribution Network Asset Life Cycle 

 
In Figure 3 above, it is explained that the life cycle of distribution network assets begins with installation, 
operation, maintenance, asset repair, and asset replacement and ends at the disposal of assets that are no 
longer usable. In the asset maintenance phase, to ensure the reliability of electricity distribution to 
consumers which in its implementation is always faced with the optimization of three conflicting factors 
consisting of cost, performance, and risk. For this reason, best-practice concepts such as asset 
classification, risk matrix, and life-cycle assessment of main distribution equipment are also used in the 
implementation of maintenance activities for distribution assets as shown in Figure 4 below [15]. 
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Figure 4. Aspects in Asset Management Philosophy 

 
Asset maintenance is divided into two forms of maintenance, namely planned maintenance and 
unplanned maintenance in the form of emergency maintenance [16]. Planned Maintenance is 
maintenance that is organized and carried out with future thinking, control, and recording according to a 
predetermined plan. Unplanned maintenance is emergency maintenance or breakdown/emergency 
where this type of maintenance activity allows equipment to operate until complete damage. 
 
RESULTS AND DISCUSSION 
The Health Index maintenance method is a combination of preventive and predictive maintenance 
methods with the main objective being as a form of maintenance optimization based on asset conditions 
and maintenance priority levels.  
In the implementation of the Health Index maintenance program, several stages (setup) are carried out 
both in terms of application tools, and asset screening, to the stages of socialization and implementation 
in the field with detailed steps can be seen in Figure 5. 
 

 
Figure 5. Stages of Health Index Program Implementation 
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Screening and asset class determination at UP3 South Bali  
The asset screening process used as the initial master data in the Health Index application is carried out 
by integrating asset data in the asset management application into the Health Index application master 
data. The asset class determination process is carried out by referring to the history of performance and 
disruption in distribution equipment in the last 2 years as well as the asset classification in UP3 South Bali 
as seen in Table 3 with results shown in Table 4. 
 

Table 3. JTM Asset Class and UP3 South Bali Distribution Substation December 2021 

 
 
The following is a history of the use of maintenance budgets in 2020 and 2021 before the implementation 
of the health index program, maintenance based on routine work plans at UP3 South Bali. 
 

Table 4. History of UP3 South Bali Maintenance Budget Usage 
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Based on realization data for the last 2 years, it can be seen that the average budget usage is 65% with a 
realization of 69% or worth 8.6M in 2021 and 62% or worth 10.1M.  
The maintenance program based on asset management principles (health index) at UP3 South Bali will be 
implemented in early 2022 with the main objective of reducing budget usage by prioritizing inspection 
and maintenance by considering health index parameters and the impact on distribution equipment 
performance.  
The following is data on the realization of the use of maintenance budgets after applying the health index 
method from January – June 2022 with the realization of budget absorption against the ceiling of 61% or 
worth 4.7M.  
Based on the calculation of Overall Equipment Effectiveness on the maintenance of 20Kv overhead line 
assets in UP3 South Bali before the implementation of the Health Index method from 2020 to 2021 and 
after the implementation in 2022 as Table 5. 
 

Table 5. OEE scoring before and after Health Index implementation 

 
 
CONCLUSION  
From the results of the analysis of Maintenance Budget Optimization Using the Condition Base 
Maintenance Method based on Asset Management Rules, it can be concluded as follows:  
The application of the Health Index maintenance method in the work environment of PT PLN (Persero) 
UP3 South Bali following asset management principles indicated by the maintenance system to determine 
the priority scale by taking into account asset condition, budget use, and distribution equipment 
performance at the inspection stage and maintenance follow-up  
The design of the Health Index method design is carried out by setting the time and volume of inspections 
and prioritizing follow-up work on maintenance of Distribution equipment following asset management 
principles.  
The optimization results of the use of the Health Index maintenance method resulted in a decrease in 
budget use by 7% (from 10.1M to 9.4M) and a decrease in inspection volume by 0.75% / 63.27kms (from 
5,248.14 to 5,184.87 kms). 
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