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Abstract 

Electrical system in the Central Java Province is managed by PT PLN (Persero). The Electrical energy distribution is carried 

by the APJ (Service Area Network). One of APJ operating in the Central Java Province is APJ Cilacap, APJ Cilacap which is 

responsible to fulfill the electricity needs in the District of Cilacap and Kebumen. It makes APJ Cilacap as manager of the 

utility company should be able to provide the energy needs of electricity in both area. In addition of electrical energy 

demand’s problem, the problems belong to SAIDI, SAIFI and line losses also becomes a problem of electrical energy 

distribution. Therefore, it needs to have the electrical energy planning so that energy needs, SAIDI, SAIFI and line losses can 

be known  for the following years. In Preparation of Planning estimates that the software used are LEAP (Long Range Energy 

Planning System) version 2008.0.0.96. In Planning Making using two scenarios namely BAU (Base As Usual) is the result of 

scenario planning is still the same trend with the growth of base year or there is no policy affected and RPTL PLN which is 

based on RUPTL PLN (General Planning of Electricity Supply) in period 2012-2016. From the results of planning using 

LEAP, projected electricity supply, BAU scenario growth in electrical energy consumption, has the average value of customers 

equal to the Household sector in UPJ Cilacap, Majenang, Sidareja, and Kroya that is 0.41% per year, while the commercial 

sector, Industrial, and General are 5.39%, 2.33%, 4.60% per year, while UPJ Kebumen and Kroya for each sector 0, 51%, 

4.27%, 7.40%, 4.48% per year. While the projections for electricity supply, outage rate index (SAIDI SAIFI), and losses, RPTL 

PLN scenario of electricity energy consumption growth follows a policy document RUPTL PLN year 2009-2019. Policy 

scenarios in RPTL PLN where the electrical energy consumption projections estimates the population growth of 0.3% per 

year, PDRB growth of 4.5% -5.83% per year, Electrification Ratio in 2019 is targeted at 97.5%, and 4.99% growth in 

connected power per year. For Policy in making electric energy losses in 2019 is targeted at 5.65%. While in making target of 

outage Index (SAIDI SAIFI) predicted value of SAIDI in the year 2019 at 77,44 minute/consument/years and the value of 

SAIFI in 2019 by 4,4 times /consument/years. 
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I. INTRODUCTION 

1.1 Background 

 One of APJ operations  in Central Java province is APJ 

Cilacap. Today, It is facing for supplying  of electrical 

energy, so there is no balance between supply and 

consumption.  

 Besides it, the problem of loss energy or shrinkage of 

electrical energy and also the extinction rate index of SAIDI 

SAIFI  to complex problems faced today. 

  Given the problems of energy supply, shrinkage of 

energy and extinction rate index, it is necessary  for  

electrical energy supply planning to the balance between 

demand and supply, as set forth in this final plan. 

 

1.2 Objectives 

 Objectives of this paper i.e.: 

1. Applying the LEAP Software in the manufacture of 

electric power estimates. 

2. Knowing the transformation of the output electrical 

energy consumption, number of customers of electric 

energy, Electrification Ratio, Power Installed, Losses or 

electrical energy losses and extinction RATES SAIDI 

SAIFI APJ Cilacap in 2012-2016 according to Business 

As Usual scenario (BAU) scenario RPTL and PLN. 

1.3 Restriction of issue 

 In making this paper the author limit the issue as 

follows: 

1. Areas used in manufacture of modeling estimation  are 

PT PLN (Persero) APJ Cilacap. 

2. Software used to transformation  is LEAP. 

3. Scenario planning is used is Business 

As Usual scenario (BAU) scenario RPTL and PLN. 

4. Planning projections covered are  electrical  

energy consumption, number of customers  of electrical 

energy, Electrification Ratio,  

Power Installed, shrinkage or electrical  energy   losses 

 and  SAIDI SAIFI extinction  rates . 

 

II. BASIC THEORY 

2.1 Classification of Electric Energy Costs and 

Consumption 

 PT PLN grouping expenses according to grouping of 

load distribution based on the group: 

1. Household sector. 

2. Commercial sector. 

3. Industrial sector. 

4. Public sector. 

5. Social sector. 
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2.2 Electrical Energy Losses 

Energy Losses when associated with the energy loss 

experienced by PLN is the difference between the energy that 

is ready to be sold with  energy sold 

Losses = 

 

 

2.3 The extinction rate of SAIDI and SAIFI. 

 Stating the value of outages often called SAIDI and 

SAIFI. 

 

2.3.1 SAIDI (System Average Interruption Duration Index) 

 Value is defined as the average value of the duration of 

failure for each consumer for one year. 

 
 

2.3.2 SAIFI (System Average Interruption Frequency 

Index) 

 Value is defined as the average number of failures 

per customer served by the system per unit time (usually per 

year). 

 
 

2.4 APJ Cilacap 

 APJ Cilacap is an electric company that works  

administratively  covered  network cilacap  service area. APJ 

Cilacap  region covered 2 or 2 districts, namely Cilacap and 

Kebumen. 

 

2.5 Theory of Electricity Planning  

 Electrification planning in Indonesia is carried out 

within scope of national and local levels. Electrification plan 

contained in Act No 30  2009. 

 

2.6 Planning Assessment of electrical energy  

 In a good energy planning should be able to integrate all 

the sub sectors of energy, so that a proper balance of planned 

sector and related aspects into a single unit. 

 

2.7 Method of Energy Planning Estimates 

 Energy estimation method used is as follows: 

 

2.7.1  Method of Growth  

 In doing estimates with this method, the energy 

consumption data required several years, a minimum of two 

years. Further, annual data can be found a pattern of growth 

. 

2.7.2 Econometric Method 

 This method is done by making the magnitude of the 

correlation or relationship with other quantities of energy 

demand that affects, for example, energy demand is 

correlated with the population, so in  making the estimate that 

is  intensity of electrical energy. 

 

2.7.3 Electrical Energy Intensity 

 The intensity of energy use is a parameter that 

states the amount of energy use  to perform  a particular  

activity. The intensity of energy consumption has unit of 

volume energy that divided by  activity volume.  

Intensity =  

 

2.8 Analysis of Energy Demand 

 In analysis of demand is Used by  energy end use. 

Analysis  energy used  end use energy is the energy directly 

used by consumers, such as the use of  electrical energy  in  

electrical  energy   consumers. 

 

2.9   Scenario Planning  

 Scenario planning is an assumption or policy direction 

in determination of planning to be done. 

 

2.9.1  BAU scenario (Base AS Ussual) 

 BAU scenario or Base As Ussual, scenario is 

considered that the year-end projection of  trend pattern of 

electrical energy consumption is equal to the base year. 

 

2.9.2  RPTL PLN scenario 

 RPTL PLN scenario is scenario underlying in 

electrical power of PLN's planning estimates. RPTL scenario 

based on RUPTL (General Plan Provision of Electrical 

Energy) in 2009-2019 and combined with other planning 

documents. 

 

2.10 Software planning 

 In this study  data input  into the software , which in 

this study using LEAP Software. The software used in this 

planning is LEAP software 2008.0.0.96 series. 

 

2.10.1 LEAP Software 

 LEAP stands for Long Range Energy Alternatives 

Planning system. LEAP  is software  that can be used to 

perform analysis and evaluation of policies and energy 

planning.  LEAP  software was first developed by the 

Stockholm Environment Institute, based in central Boston, 

USA.  The first version of LEAP was launched in 1981. 

LEAP version in 2000, LEAP has a window-based. 

 
Figure 1. Early appearance sotfware LEAP version 

2008.0.0.96 

 

2.10.2 Expression of LEAP is used 

 Expression is a formula or a calculation formula for 

the projection of a variable. The following expressions in the 

leap, Growth Rate, and Interpolation, Time  Series Wizard,  

Expression Builder. 

 

2.10.3 Running LEAP Result 

 
Figure 2. Running sotfware LEAP 2008.0.0.96 version 
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III.  RESEARCH METHODOLOGY 

3.1 Literature 

 Literature here is a learning process for the object to 

be examined, in this case about   

the planning, and softwareused i.e. LEAP software. 

 

3.2  Method of Data Collection 

 In this research, data collection was conducted from a 

survey data to institution  or entities that provide 

the data required. In this study the data needed include:  

No Institution Data Needed 

1 BPS  (Statistic center ) Central 

java 

Cilacap in rate, Kebumen in 

rate, PDRB Cilacap, PDRB 

Kebumen. 

2 PT PLN Distribution Central 

Java DIY. 

Document of  RUPTL  

Region Distribution  Central 

Java  DIY in 2009-2019. 

3 PT PLN ( Persero ) APJ 

Cilacap. 

Electrical energy 

consumption data (kWh), 

Customer Number, attached 

Power (kVA), Energy 

Losses (kWh), and SAIDI 

Table 1. List of stakeholder data needed 

 

3.2 Method of Data Processing 

 Data are grouped in this study are data on the number of 

people, data GRDP (Gross Regional Product Dareah), while 

the electrical data from PLN APJ Cilacap is energy 

consumption data, the number of customers,  Losses of 

electrical energy and SAIFI SAIDI data. 

 

3.4 Method of Calculation Data 

 Once the raw data obtained is classified in accordance 

with the provision that have been determined, the next step is 

to perform data processing to be used in  simulation model of 

planning. Calculations are carried out such calculations 

growth of GDP, Population, and intensity  and the growth 

electricity ratio such as  electrification, installed power, 

shrinkage or loss of electrical energy and SAIFI SAIDI value. 

 

3.5  Preparation of stimulating estimate in LEAP 

 After data processing is complete, the next step is to 

input data which has been calculated into LEAP software.  

 

IV. ANALYSIS AND DISCUSSION 

4.1 Electrical Energy Consumption 

 From projection electrical energy consumption, so 

gotten value  of projection number of customer with BAU 

scenario and RPTL as follows: 

Table 2. Number electricity customers in BAU scenario in 

2011- 2016 

 
 

 

Table 3. Consumption of electric energy in BAU scenario 

2011-2016 

 
 

Average growth in number of customers and electric energy 

consumption in UPJ Cilacap for household sector, average 

growth 0,41 % per year, while commercial, industrial, and 

general sector were  5,39%, 2,33%, 4,60% per year. Also 

growth in UPJ Sidareja, UPJ Kroya, and UPJ Majenang. 

While UPJ Kebumen and Gombong value of growth 

household sector was 0,51% per year, while for commercial, 

industrial  and general sector were 4,27%, 7,40%, and 4,47%. 

Following diagram and output number of customer and 

electric energy of RPTL scenario. 

 
(a) Number of customer BAU scenario 

 
(b)  Energy consumption BAU scenario 

Figure3. Number of Customers and Electric Energ 

 consumption  in  2011-2016 UPJ  Cilacap with  

BAU  Scenario. 

 

 

While projection of  electrical 

energy consumption and number of customers  RPTL  

scenario is as follows: 

Table 4. Number of  customers  of PLN RPTL scenario 

in 2011- 2016 

 
 



TRANSMISI, 14, (2), 2012, 64 

Copyright © 2012, TRANSMISI, ISSN 1411–0814 

Table 5. Consumption of electric energy of RPTL scenario in 

2011-2016 

 
Average growth in number of customers and electric energy 

consumption in UPJ Cilacap was 0,30 % per year. While  

growth energy of commercial, industrial, and general sector 

were same 4,88% per year. Also, growth in UPJ Sidareja, 

UPJ Kroya, and UPJ Majenang. While in UPJ Kebumen and  

Gombong average growth in all of other UPJ were same 

0,30% per year. While growth of commercial, industrial and 

general sector in all UPJ were same 4,88 % per year. is graph 

diagram of electrical energy consumption projection : 

 
(a) Number of customer scenario RPTL 

 
  (b) energy consumption RPTL scenario 

 

 Figure 4. electrical senergy consumption and number 

customer UPJ  Cilacap of RPTL scenario in 

2011-1016 

4.2 Ratio of electrification and power connected  

  From projection result got electrification ratio value as 

follow: 

Table 6. electrification ratio in BAU scenario 2011-2016 

 
 

In UPJ Cilacap average growth every year was 2,94% in 

accordance with specified scenario. While average growth for 

UPJ Sidareja, kroya, and Majenang were 4,91%, 2,27%, and 

2,29%. average growth in UPJ Gombong and Kebumen were 

2,90 % and 2 %. 

While electrification ratio of RPTL scenario are: 

 

Table 7. electrification ratio of RPTL scenario in 2011-2016 

 
 

 In UPJ Cilacap average growth of electrification ratio  

as much as  2.64%  per year , UPJ 

Sidareja, Kroya, and growth ratio of  Majenang 

 electrification  per year each by 4.60%,1.97% and 2.68%,  

while in the UPJ  Kebumenen and Gombong  growth rate 

of electrification ratio as much  

as 2.60% and 1.70% per year. Here is a graph  diagram 

electrification ratio: 

 
(a) BAU scenario 

 

 
(b) RPTL scenario 

 

Figure 5. projection of electrification ratio of APJ Cilacap in 

2011-2016 

From projection result was got power connected value as 

follow: 

Tabel 8. Power Connected of  BAU scenario in 2011-2016  
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 Average growth in installed power UPJ 

Cilacap  was 3.96% per year, while average growth  in  

Sidareja, Kroja, and Majenang were  22.45%,  35.48%,  

and 6.65%  per year. For  UPJ  Gombong 

 average growth per year was 14.72%, while 

in UPJ Kebumen was 7.32% per year.  While  RPTL  

projection scenarios are as follows: 

 

Table 9. power connected of RPTL scenario in 2011-2016 

 
 

For average growth in power installed each UPJ same was 

amount of 4,99 % per year. This is because in accordance 

with RUPTL PLN policy where growth of power installed 

was 4,99%. The following graph power connected: 

 
 

(a) BAU scenario 

 
(b) RPTL scenario 

Figure 6. projected power connected per APJ Cilacap in 

2011-2016 

 

4.3 Shrinkage of electric energy or electric energy losses 

in network 

  In determining target value based policy of RUPTL 

PLN scenario. From  Determination target result so shrinkage 

of energy or electric losses in network as follow: 

Table 10. shrinkage of energy of scenario RPTL in 2011-

2016 

 
 

Target value of electrical energy losses each UPJ were same 

and  experiencing decreased per year, this is because the 

value of losses for next years was targeted to experience 

decreased  each  year. Value decreased in 2011 to 2012 of  

0.26%, while the decrease for 2012 to  2016 of 0.05%  per 

year. Here is graph of shrinkage energy or energy lossesin the 

network : 

 
Figure 7. shrinkage energy value per UPJ APJ Cilacap per 

year 2011-2016 RPTL scenario 

 

4.5 SAIDI  and  SAIFI Value 

 From the result of determination target was got SAIDI 

value due to interference as follows: 

 

Table 11. SAIDI of RPTL scenario in 2011-2016 

 
 

SAIDI index value in each UPJ SAIDI value was almost 

same pattern every year. Where target value in each SAIDI 

UPJ experiencing decline. Where the decline  based policy 

each year in all UPJ were same 17,50 % per  year. Where 

average target decline index SAIDI each UPJ Cilacap Kota, 

Sidareja, Kroya, Majenang, Gombong, and Kebumen were 

27,63, 8,52, 10,94, 28,18, 35,82, and 31,76 minute / customer 

/year. Here is graph diagram of SAIDI : 

 
Figure 8. target SAIDI of RPTL scenario in 2011-2016 
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While target SAIFI value as follows : 

Table 12. SAIFI of BAU scenario in 2011-2016 

 
 

Target value in SAIFI each UPJ experiencing decline. Where 

the decline based policy each year in all UPJ were same 9,90 

% per year. Where average target decline index SAIFI each 

UPJ Cilacap Kota, Sidareja, Kroya, Majenang, Gombong, 

dan Kebumen were 6,52, 3,14, 2,07, 4,93, 6,14, dan 6,11 

minute / customer /year.  

Here is graph diagram of SAIFI:  

 
Figure 9 SAIFI interference target UPJ APJ  Cilacap of 

scenario RPTL in 2011-2016 

 

V CLOSING 

5.1 Conclusion 

 Based on research that has been done, it can be 

concluded some of the following:  

1. LEAP can be used to project number of customers, 

electric energy needs, values Connected Power, 

Electrification Ratio, Energy Losses and SAIDI SAIFI 

Value. 

2. Average growth in number of customers and electric 

energy consumption in BAU scenario for UPJ Cilacap 

household sector average growth of  0.41% per year, 

while the Commercial sector, Industrial, and General 

were 5.39%, 2.33%, 4,60% per year. Also in UPJ 

Sidareja, UPJ Kroya, and UPJ Majenang. While in UPJ 

Kebumen and Gombong household sector growth rate 

was 0.51% per year. while for commercial, Industrial, 

and general sector in all UPJ were4,27%, 7,40%, dan 

4,48%. 

3. While average growth of number of customer in 

household sector in UPJ  Cilacap was0,30 % per year.  

While growth energy  in Commercial, Industrial, and 

general sector were  same  4.88% per year. Also growth 

in UPJ Sidareja, UPJ Kroya, and UPJ Majenang. While 

in UPJ Kebumen and Gombong average growth in all of 

other UPJ were same 0,30% per year. While growth in 

the Commercial, Industrial, and General in all UPJ were 

same 4.88% per year. 

4. Projection ratio of electrification and power connected 

ratio of BAU scenario period 2011-2016 average 

growth ratio of electrification per year in UPJ Cilacap, 

Sidareja, Kroya, Majenang, Gombong and Kebumen 

were 2,94%, 4,91%, 2,27%, 2,29%, 2,90 %, dan 2% per 

year. 

5. For electrification ratio projection and power 

connected RPTL PLN scenario period 2011-2016 in 

UPJ Cilacap, Sidareja, Kroya, Majenang, Gombong, 

and Kebumen growth constellation electrification were 

2,64%, 4,60%, 1,97%, 2,650%, 2,63%, and 1,81% per 

year. 

6. Average growth power installed BAU scenario in UPJ 

Cilacap was 3,96% per year. While average growth in 

Sidareja, Kroya, dan Majenang were 22,45%, 35,48%, 

and 6,65 % per year. For  UPJ Gombong Average 

growth per year was 14,72%, while in UPJ Kebumen 

was 7,32% per year. 

7. While  Average growth power installed RPTL scenario 

in each UPJ were same 4,99% per year. This is because 

in accordance with RUPTL PLN policy where power 

installed that average were 4,99%. 

8. Target of  electrical energy losses RPTL scenario each 

UPJ were same and experiencing decreasing each year, 

this is because  energy losses for next are targeted years  

experiencing decreasing each year. Decline value in 

2011 to 2012 as much as 0,26%, while decreasing for 

2012 to 2016 the decline are 0,05% per year. 

9. Average growth SAIDI interference in UPJ Cilacap 

was22,67% per year, while Average growth in UPJ 

Sidareja, Kroya, and Majenang were 43,58%, 25,94%, 

and 147,40%. For Average growth in UPJ Gombong 

and Kebumen were 55,92 % and -21,18%. For  target 

index SAIDI of RPTL PLN scenario in period 2011-

2016 assumption policy pattern for value of all UPJ 

were same. For  target index SAIFI of RPTL PLN 

scenario in period 2011-2016 assumption policy pattern 

for value of all UPJ are same. The decreasing based on  

policy each year in all UPJ are same 9,90 % per year, 

where average target decline index SAIFI each UPJ 

Cilacap city, Sidareja, Kroya, Majenang, Gombong, and 

Kebumen were  6,52, 3,14, 2,07, 4,93, 6,14, and  6,11 

minute / customer /year. 

 

5.2 Advice 

 Based on research that has been done it can be given 

several suggestion, there are: 

1. LEAP software can also be used to projection other 

energy, is modeled in accordance with wishes users and 

can also to be used to see emission impact  from energy. 

2. To get better value projection, should use data trend in 

several years, so gotten better growth average data. 

3. To get level of truth from software LEAP plan should 

be made also planning the same with using other 

software that supports. 

4. The result of this research can be used as a comparison 

with the planning undertaken by institution involved in 

this case is PT PLN APJ Cilacap. 
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