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Abstract. Kota tua which used to be called Batavia, is a city located in DKI Jakarta. The area of the city is around 1.3
kilometers covering North Jakarta and West Jakarta. Currently, Kota Tua - Jakarta is one of the tourist destinations that can
attract many visitors. The advantage of this area is that it can increase the potential tourism in Jakarta-Indonesia because
tourism drives the economy and empowers communities. However, one of the disadvantages is the increasing volume of
waste in Kota Tua. From data collected in 2020 (before the COVID-19 pandemic) it was shown that every New Year eve
the waste increases near to 10 tons for one night. These data do not include the waste from nearby areas of Kota Tua-
Jakarta. Therefore, it is a possibility to build a potential energy from waste (waste to energy) in Kota Tua and around it.
The potential energy can be used to generate the electricity in the local train station and also around it. In this study, it is
assumed that the organic waste taken from West Jakarta is around the amountof 1 .084,58 tons/day . Therefore, the potential
energy that can be generated from the waste is around 31,51 MW,

INTRODUCTION

Public waste is one of the problems in a big city that must be solved. In 2020, Jakarta contributes for waste around
7.424 tons per day [1]. This number is still growing in the following year. Figure 1 shows the majority waste in DKI
Jakarta in 2020. In 2020, the majority of waste in DKI Jakarta will be from households around 37,33 %, followed by
market 16,35%, area 16%, others 14%, commerce 7,29%, public facility 5,25%, and office 3,22% [2].

Kota Tua which used to be called Batavia is located in West Jakarta. The area is around 1.3 Kilometers covering
North and west Jakarta. It is one of the places for tourist destinations that can attract many visitors. It contributes for
potential tourism in Jakarta- Indonesia, however, it contributes also for increasing the waste. From data collected
before pandemic COVID19, it was shown that every new year eve the waste produces around 10 tons per night [3].
These data have not included the waste nearby Kota Tua. This waste can have a potential to convert energy. Energy
can be produced from waste, biodiesel [4-8], solar system [9] and others. This potential energy can be used to generate
the electricity to the local and nearby from the waste power company .

Table 1 shows the waste from West Jakarta in many districts [10]. Table 1 shows that Tambora produced the
biggest waste from others. The waste can be produced per day was about 1253 m* and only 1241 m? can be taken, so
that uncollected waste was 8 m*. And then follow by Cengkareng district that produced the waste for 1086 m® per day.
However, the waste that can be taken was only 1067 m’. Therefore, uncollected waste was 19 m*. Besides that, Grogol
Pertamburan district can produce the waste 1046 m* per day and only 1035 m® are taken per day . Therefore, there was
11 m® uncollected waste per day. From Table 1 can be concluded that not all waste can be taken in every district thus
resulting the pollution for environment. This waste can be used to build energy that can be used by local residents and
also can also benefit to reduce the pollution.
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FIGURE 1. Majority Waste in West Jakarta the Year of 2020 [2]
TABLE 1. Data on waste transported in West Jakarta the Year of 2016 [10]
production per ~ Waste taken per Uncollected per

District day (m’) day (m®) day (m*)
Kembangan 621 612 10
Kebon jeruk 867 853 15
Palmerah 722 718 4
Grogol
petamburan 1046 1035 11
Tambora 1253 1241 8
Taman sari 858 853 6
Cengkareng 1086 1067 19
Kalideres 756 741 16

Building energy from waste to electricity have been studied by many researchers. Djamain and Putri designed a
simulation of the occurrence of electricity with multimedia-based power sources using a case study at the Bantar
Gebang waste energy plant, so as to get an overview of the comparison of the amount of gas and electricity generated
[11]. Tansa et al. made the design of a waste energy plant prototype, where the results obtained were that the average
power produced by the generator was 8.92 W and tree branches were the most effective as fuel [12]. Monice and
Perinov studied the analysis of the potential for waste that can be used as raw material for waste energy plant in Pekan
Baru which finally has 9MW of electricity potential that can be generated [13]. Rajaguguk studied the design of a 20




MW waste power plant. Research from Rajaguguk aims to determine the potential for landfill gas (LFG) generated
from the Bantar Gebang landfill waste, Bekasi Regency [14]. Farug nllyzed a potential of waste from Singkawang
city to be energy. He calculated that the waste can produce electricity 24833.76 kWh per day and if operating for one
year amounted to 9,064,322 4 kWh per year or 9064.32 MWh per year [15]. Rosyadi et al. made an initial design of a
power plant from waste with a capacity of 2 MW. The results obtained are waste that is used as fuel has as much
moisture as 50% [16]. Besides that, Novita and Damanhuri calculated the caloric value from urban waste based on
composition and characteristics because the existence of fundamental differences in the composition and
characteristics of urban waste makes the processing technology not run effectively and efficiently. Therefore,
technology that supports the waste to energy concept is very concerned with the calorific value of the waste to be
processed [17].

This study is to aim a purpose of developing the potential waste to energy in Kota Tua, Jakarta. The waste from
Kota Tua can be used to generate the electricity in the Kota Tua Station and nearby and to calculate the estimation of
waste to energy in Kota Tua. Therefore, the electricity can be purposed to generate around the town and for train
station Kota in Kota Tua, Jakarta.

METHOD

In this study, analysis of waste power energy in Kota Tua was taken from waste data in Jakarta. Method of
collecting data is divided into primary and secondary. Primary data was taken from the primary source and secondary
data was collected from literature study, joumal and thesis. Analysis of waste in Kota Tua was taken from data in
West Jakarta due to the location and@hearby the Kota Tua-Jakarta. Moreover, DKI Jakarta are divided into 5 parts.
There are Central Jakarta wilu‘eel 47 90 km?, North Jakarta with area 142 20 km?, West Jakarta with area 129 54
km?, South Jakarta with area 14573 km?, and East Jakarta with area 187,73 km?. Moreover, research methods are
using qualitative and quantitative. Qualitative data was taken from literature studies on existing waste energy plant
from various sources such as journals, theses or from the websites. This literature study is very important because it
is the basis for the application and development of this study. Quantitative method is to analyze the data obtained.
These data are taken from literature studies or from the interview process and finally analysis and make the conclusion.

RESULTS AND DISCUSSION

Analysis of Population and Waste
5

In 2020, the total population in DKI J elkeu‘lel!as 10,56 millioe})mpamd to the results of the previous census, the
population of DKI Jakarta continues to increase. In a period of ten years since 2010, the population of DKI Jakarta
has increased by around 954 thousand, or an average of 88 thousand people every year [18]. However, in the west part
of Jakarta (West Jakarta) the total population in 2020 was 2.569.462 people with a total area of 129,54 km? and a
population density of 19,835,00/km® [19]. From data collected it is shown that West Jakarta can contribute for waste
around 719.768 000 tons per year or 1.971,97 tons per day [20]. Figure 2 shows the source of waste from West Jakarta
in 2020. The highest source of waste was coming from households about 53%, then waste from offices around 27%,
area was 9%, commerce was about 5%, market was 4% and others was 2% [20]. This data is still growing every year
and the solution for waste become energy must be applied.




Souce of waste

® Household (ton) m Office (ton) © Market (ton)

u Commerce(ton)  Area(ton) w Others (ton)

FIGURE 2. Source of Waste in West Jakarta [20]

In order to calculate the energy from the waste, the caloric value from waste must be applied. In West Jakarta,
caloric value was assumed for 6000 BTU/1b or 3.333,3 kkal/kg [21]. This assumption due to West Jakarta has produce
a lot of waste and it is a big city. From data collections in Figure 1 shows that households have contributes the highest
waste than others around 53%, this can be assumed that the organic waste from the total waste in west Jakarta is
around 55% (from households and others). Therefore, the calculation of organic waste in west Jakarta is 1.084.580
kg/day.

Analysis of Waste Energy

The use of waste into electrical energy has many benefits. The benefits are the waste can be controlled because
decreasing the waste can result good environment. Moreover, the waste can be energy and become electricity and can
be use for the people located nearby the electrical waste company.

In order to calculate waste to energy, it is important to analyze the total waste in the city, then analyze the caloric
value in waste, after that calculating the boiler capacity for analyzing the total heat generated to determine the boiler
capacity and quantity water to be heated to become steam, then calculating turbine capacity to turn the generator, after
that calculate the generator capacity [13].

The assumption for calculating waste to energy can be shown in Figure 3. Waste from West Jakarta is around
1.971, 97 tons per day and organic waste is 1.084.580 kg/day and thermal energy can be supplied is around
3.614.9905.140 kkal/day or 175.055,125 kW. Then the boiler efficiency assumption made based on typical waste
boiler prices operating on the same system is 80% then the boiler output power is 140.044,100 kW. For steam turbine
efficiency, it is based on cycle efficiency Rankine which ranges from 25 — 30%. Then 25% is chosen for the safety
factor in the calculation. Therefore, the output of a steam turbine is 35.011,025 kW. Then the efficiency generator was
chosen for 90% and net power output multiple with generator efficiency factor, resulting in 31.509,922 kW. Therefore,
the utilization of waste using combustion technology direct or incineration capable of generating output power from
the generator is around 31.509.922 kW. Therefore, the estimation of electrical waste power is 31,51 MW. Moreover,
the estimated electrical waste power after distribution to generator internal needs (10%) is around 28,359 MW.
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FIGURE 3. Energy Conversion Flowchart [22]

CONCLUSION

The waste from Kota Tua and nearby can be generated to become an electrical power. The electrical waste power
is one of the solutions to reduce waste in the city. From data collected shown that waste in West Jakarta is around
1.971.97 ton per day or 719.768 ton per year and the organic waste is 1.084.580 kg/day and thermal energy can be
supplied is around 3.614.9905.140 kkal/day or 175.055,125 kW. Therefore, the estimation of electrical waste power
is around 31,51 MW. This electrical waste power can be distributed to the electricity use in Kota train station in Kota
Tua-Jakarta and also generating the electricity to hotels and local residents nearby.
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