











be used as a source of bioenergy [17]. Betung bamboo has eal/g [18]. The characteristics of bamboo stems growing
calorific value of 5,176 cal/g, relatively higher than bamboo around the waters are shown in Table 3.
Wulungwhich is only 4,873 callg, arabusbamboo is 5,025

TABLE Il
CHARACTERISTICSOF BAMBOO BIOMASS TYPE OF BETUNG (Dendrocalamus aspeWWHICH GROWSAROUND WATERS
Sample | Height Weight Ratio W/H Diameter Thickness (Egﬂy. Moisture Ash (%) Carbon
Plot (m) (kg) (kgm?) (cm) (cm) 1) g (%) ’ (%)
Plot 1 24.0 99.9 4.16 22.7 2.27 3,203.2 44.7 1.4 16.0
Plot 2 19.8 85.1 4.31 18.0 2.30 3,636.3 52.6 1.5 16.0
Plot 3 23.5 80.4 3.43 19.2 1.87 3,677.4 43.3 1.2 15.7
Plot 4 18.2 55.0 3.03 17.2 1.88 3,695.7 40.1 1.4 17.4
Plot 5 21.0 78.0 3.71 12.4 3.10 3,911.6 39.7 1.5 16.8
Plot 6 16.3 61.2 3.75 12.6 1.67 3,413.7 37.6 1.3 17.1
Plot 7 22.2 86.9 3.91 11.7 1.75 3,542.7 35.2 1.7 14.7
Plot 8 15.6 58.1 3.73 11.3 1.87 3,512.3 51.3 1.9 17.6
Plot 9 17.2 42.1 2.45 9.9 1.68 3,498.5 49.4 1.4 16.2

The average height dBetung bamboo stems obtained large distance between clumps. The results of other studies
from the study site was 19.7 meters, average fresh weight ofndicate that the number d&etungbamboo stems is 30.2
71.9 kg/stem, stem diameter of 15.0 cm, the wall thicknessstems/clumps, the circumference of the clumps is 8.8 meters,
of 2.0 cm, and average stem moisture content of 43.8%. Thend the plant density is 3.2 stems/meters2 [19]. Research
results obtained show slightly different from some other conducted in Thailand shows that intensively managed
researchers. Betung bamboo that grows in the Subang Wedtamboo plants produce higher biomass yields than bamboo
Java Province has an average stem height of 15.8 meters, plants that are not well managed [24]. The Kepulauan
stem diameter of 11.5 cm, a fresh stem weight of 39.6 kg,Mentawai Regency Government plans to manage bamboo
and stem wall thickness of 3.9 cm [19]. Other researchplants to meet the raw material for bamboo biomass
shows that bamboo species Bdmbusa vulgarighat grow electricity. If the efficiency of the amount of bamboo stands
in the forests of the Lawachara-Bangladesh reserve have aman be achieved only by 50% of the existing potential, then
average stem height of 21.92 m with an average stemthe actual number of bamboo stands that can be obtained is
diameter of 20.57 cm [20]. Betung bamboo that grows in theas much as 11,134 stems per ha or at least 2.4 times the
village of Tanjung Terdana Bengkulu has a plant height current production. The average weightBdtungbamboo
between 6.4 - 10 meters, length of sections 29 - 42 cm, stenplants is 71.9 kg/stem. Thus the potential for fresh biomass
diameter 6-9 cm, and thickness of the stem wall 1.5 - 2.0 cmof Betungbamboo plants is 800.5 tons/ha.

[21]. The research results ddetung bamboo in Konawe The moisture content of bamboo stems will decrease with
District showed the results of the stem wall thickness of 1.0 -increasing the stems' age, so the old bamboo stems are
2.5 cm and stem moisture content of 42.61% [17]. relatively good to use as an energy source [24]. Comparison

The calorific value of the stem is influenced by the of the number of bamboo stemsBétungin the age group
moisture content it contains. Stem moisture content depend®on a relatively balanced stretch between stems aged 1 year, 2
on water intake, tree age (growth phase), substrate andiears, and three years [19]. Bamboo in Indonesia has very
external factors. Thus, stems for energy sources need to beromising potential to be put to good use. Bamboo is a
first drained and proper storage before use [22]. quickly developed plant and has a relatively fast life cycle,

The average area of bamboo clumps in the study area isvith a harvest age of 3-4 years [25]. Bamboo has high
9.88 m2, and the average number of bamboo clumps in 1 hdiomass productivity, can be harvested at the age of 3 years,
is 210 clumps, and the average number of bamboo stands ithe trunk is straight, has high strength, is easily processed,
one clump is 22 stems. Thus the average number of bamboand is relatively inexpensive. Betung bamboo has good
stands in 1 ha in the study area is approximately 4,620characteristics and morphology and its chemical component
stems. The average weight of fresh bamboo stems is 71.%ontent can be converted into bioenergy [26].
kg/stem. Thus the total potential of fresh bamboo biomass is Based on the data potential of fresh biomass of 800.5
about 332.2 tons/ha. This study's results are relativelytons/ha and the harvest age is 3 years, the harvest potential
higher than the findings [20], where for bamboo species of of Betung bamboo is 266.83 tons/ha/year. The need for
bambusa vulgaristhe number of bamboo stems per ha is bamboo biomass for power generation needs is calculated
2,933.33 stems with a total biomass weight of 97.8 tons/ha.based on the bamboo plant's dry weight. Based on fresh

The study results of the potential of biomass fieamboo- bamboo biomass's potential, dried Betung bamboo's weight

blankespecies were only 26.3 tons/ha [23]. potential per hectare per year is estimated at 185.56 tons.
Observation results at the study site showed that the

average density of bamboo plants in a clump was 2.23 sticks _ 266.83 kg

per m2, thus the potential number of bamboo plants was T [438)

22,667 sticks per ha. When the study was found, there were 1+ (W)

only 4,620 bamboo stems per ha; this was due to the very
DW = 185.56 ton/halyear
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Bamboo gasification provides excellent prospects for
increasing added value and utilizing bamboo as a rawEPR =8.066 KVA x 24 hours x 365 days
material for generating electricity. Biomass gasification is = 70.658.160 KWh
the main way of biomass energy utilization in Beijing [27]. DBN = 70.658.160 x 1,5 kg x (1/0,8)

Not only bamboo stems, but also waste from bamboo =132.484,1 ton/year

processing can also be used for gasification. This encourages

a commitment to producing clean electricity from renewable The area of bamboo plants needed to meet household
natural resources that can substitute for the use of fossil fuel®lectricity needs in 2035 are:

and reduce operating costs [11].

Every 3-4 kg of fresh biomass from bamboo plants can
produce electricity as much as 1 kWh. The potential energy
produced is the same as that produced by using as much as 1
liter of diesel [28]. The use of bamboo as an electrification In the Kepulauan Mentawai Regency Spatial and
raw material for power capacities <1 MW to 2 MW is very Regional Planning for 2015 - 2035, it is stated that it will
suitable using the "Biomass Power Plant-Gasification develop 300 hectares of bamboo for each island. Mentawai
System-Pyrolysis”. The use of this system will require Islands Regency consists of 4 large islands, thus the
approximately 1.22 kg of biomass with 15% moisture government has targeted there will be the development of
content to produce electricity of 1 kWe [29]. bamboo plants on an area of 1,200 ha by 2035.

Some research data relating to the use of biomass as a raw
material for electricity generation has been widely [V. CONCLUSIONS

published. in Thailand, power plants made from corn cob e projected number of households in the Kepulauan
biomass with a mixture of several types of agricultural waste \jantawai Regency until the end of 2020 and 2035 are
with a capacity of 150 KW require 224 kg of biomass/hour 55 534 ynits and 28,639 units, respectively. In 2020 there
(approximately 1.49 kg of biomass/KW). Other biomass- \yere siill 11,819 households that had not yet received
based power plants in Thailand with a capacity of 500 KW g|ectricity, and by the end of 2035, there were an estimated
using raw materials of 60% wood chips and 40% corncobs; 7 924 household units that would need electricity. If each
require raw materials of 5,389 tons/year or approximately po sehold needs 450 VA of electricity, then electricity is
1.23 kg of biomass to produce 1 KW of electricity [30]. || needed for households in 2020, and by the end of 2035,
Mentawai Prosperity Regional Company Management saidgach js 5283 KVA and 8,066 KVA. In order to meet the
that the power plant made from bamboo biomass, which iSgjectricity needs of the aforementioned household, the
already owned by the Kepulauan Mentawai Regency, kepulauan Mentawai Regency Government is using
currently requires 1.5 kg of dried bamboo to produce gjectricity made from bamboo biomass. Bamboo biomass
electricity of 1 KWe. _ . needed to meet the electricity power in 2020 and at the end
The electricity needed to meet household electrification in 4¢ 2035 is 65 777.3 tons/year and 132,484.1 tonslyear
the Kepulauan Mentawai Regency in 2020 is 5,283 KVA. oqneciively. To meet the bamboo biomass needs, there must
If electricity is fully operated for 24 hours per day and 365 pe pamboo plantation land for 2020 and at the end of 2035,

days per year, and the power factor (chospi) is 0.8 then i”covering 467.6 ha and 714 ha, respectively.
2020 the electricity needed is 46,279,080 KWh, the need for

dried bamboo is 86,773.3 tons/year, and the area of bamboo
needed is 467.6 ha.

132,484.1 ton

18556 ton/ha /T4 ha

Bamboo Area Plant Needed =
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