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1. Background Qe

1 - 1. Overview of Biomass

B Biomass is any organic matter produced through photosynthetic processes, both in the form of products and waste of recently living
plant or animal origin. It is available in many forms such as agricultural products, forestry products, municipal and other waste.

B Bioenergy is derived from biomass to generate electricity and heat, or to produce liquid fuels for transport. It can be used indirectly
by converting it into fuels or directly through combustion to generate heat, or it can be converted to methane gas or transportation

fuels like ethanol and biodiesel.

B The carbon dioxide (CO,) released from biomass during production of Renewable Power Tariff in Indonesia (2017)%
bioenergy is from carbon that circulates the atmosphere in a loop through Power Plant
the process of photosynthesis and decomposition = production of bioenergy Biogas — h22.34
d t contribute extra CO, to the atmosphere like fossil fuel lomase p— 427,20
oes not contribute extra CO, to the atmosphere like fossil fuels. Conthormal E— 29 60
B Another advantages: Hydro 1675 1 23.04
v" Reducing greenhouse gas emission Municipal Waste 11314 }22.43
v Unlike most other renewable source, it generating heat and electricity solar PV — $25.00
v' Biodegradable and provide better air quality 0 10 20 30
v Regional and rural economic development and employment Tariff (Cent USD/kWh)
v : H _ H H H Source: Minister of Energy and Mineral Resources Regulation No. 12 of 2017
Supportlng angCUItura'I and fOOd pr.ocessmg IndUStr'IeS *) Tariff depends on capacity, power plant area and Commercial Operating
v Less landfill & alternatives to prescribed forest burning Date

B Indonesia has a huge abundant of biomass in the form of standing vegetation/crops, agricultural residues, municipal waste, etc.
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2. Policy of Energy and Biomass (o

2 - 1. Biomass Policy History  AYFRSFIECERFBITNF—BIEBEROEED : BMTIITIINF—FEAOMIE

World’s oil shock

1970s

Indonesia took initiative to resolve the problems
and to answer future energy supply challenges

Presidential Instruction No. 9/1982: First policy that
P focus on energy conservation - Directing all ministries

In 2000: Mﬂm@m@iﬂm Reformed > Ministry of Energy and Mineral Resource (ESDM)

In 2005: | Government Rule No. 3 on Supply of

Electricity

Blueprint of National Energy
Implementation Program 2005-2025 issued
by Minister of Energy and Mineral Resources

--------------- As energy demand (electricity) continue to increase, PT PLN (national electricity company) currently cannot provide enough supply -----------------

»

=

& state-owned agencies-enterprises for energy conservation.

Four dominant policy objectives in energy sector: (1) Energy diversification;
(2) rational energy pricing; (3) energy sector reform and (4) rural electrification

B To supports Law No. 15/1985 on electricity, that was reenacted in 2005;

B To regulate partnership between independent power producers (IPPs) partnered
with PLN to develop electricity projects;

exception is given to companies that generate power to be use by their own or those who are

using renewable energy - they can set up plants independently without PLN.

B To enhance security of energy supply;
B To provide road-maps that cover renewable & non-renewable energy sectors;
B To design programs to phase out subsidies and improve energy efficiency.

In 2006: | presidential Regulation No. 5 on National
Energy Policy

B To set energy diversification targets for 2025; where renewables contribute more
than 15% of the total energy mix; including 5-10% from biomass energy;
B To set an energy conservation target of reducing energy intensity by 1% per year.
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2. Policy of Energy and Biomass (o

2 - 1. Biomass Policy History

1Y RRZI7ICBIFBIRINF—BHEBEROEEQ : BERIEEIRIVF—ADERIA

In 2006:

In 2007:

In 2010:

Presidential Decree no. 1 on Supply and Use of
Biofuel

To set targets for biofuel utilization;
To set guidance for multi-sector coordination in biofuel development.

Ministerial Regulation No. 2 on Medium Scale Power
Generation from Renewable Energy Sources

To extend similar price guidelines as Ministerial Decree No. 1122/2002 for
projects from 1 MW to 10 MW.

Energy Law (Law No. 30/2007)

To regulate renewable energy development and energy efficiency policy,
particularly by increasing utilization of renewable energy and provide
incentives for renewable energy developers within a certain time period.

Electricity Law (Law No. 30/2010)

To invite more private sectors to be involve in electricity supply;

To provide higher priority for the use of renewable energy and clean
technology in electricity supply;

To boost increase of utilization of small-scale power generation from
renewable sources such as from biomass energy
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2 - 2. Current Po“cy of Bioenergy REONAAIRNF-BHEBRO : IRNF—MNERACLIBERTGREIRIF —IRER

4 Directorates:

1,2, 3,..

Directorates of New and Renewable Energy and Energy Conservation (EBTKE)

to formulate and implement new and renewable energy policies and regulations
- biomass energy sector (& other renewable sectors) is expected to have institutional & policy support.

In 2012: | Ministerial Regulation No. 4/2012 » B To set the Feed in Tariff for electricity generated from biomass

Increase portion of renewable energy to 23% by 2025 & 31% by 2050;
Utilization of biomass is focused for electricity & transportation;

Using feed-in-tariff for renewable energy;

To boost government & private sectors using biomass as fuel for power plant;
To increase electricity tariff from biomass fueled power plant.

In 2014: | Ministerial Regulation No. 27/2014 »

. 4

The process of generating municipal solid waste based on sanitary landfill,

anaerobic digestion, and thermochemical technologies;

B Power Purchase Agreement (PPA) is valid for a period of 20 (twenty) years
starting from COD.;

B The purchase price of electric power with high voltage, medium voltage and

low voltage respectively 16.55, 16.55 and 20.16 (cent USD / kWh).

In 2015: | Ministerial Regulation No. 44/2015
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2. Policy of Energy and Biomass (o

In 2016: | Ministerial regulation No. 21/2016 » B The purchase price of electricity from the biomass and biogas power plant by
considering: the capacity, the voltage and the area of the power plant;

B Power Purchase Agreement (PPA) is valid for a period of 20 (twenty) years
starting from COD and can be extended,;

B The results of verification of the feasibility study document to the Business
Entity within a maximum period of 30 (thirty) working days from the
submission of the request for verification;

B The purchase price of electricity from the biomass and biogas power plant by
considering the capacity, voltage and the area of the power plant;

B The power plant capacity is divided into up to 20 MW, 20 MW to 50 MW and
above 50 MW.

In 2017: | Ministerial regulation No. 12/2017 » B PTPLN is obliged to buy electricity from power plants that utilize renewable
energy sources;

B The purchase of electricity from biogas and biomass by PT PLN with a capacity
of up to 10 MW is carried out using a benchmark price, while the capacity of
more than 10 MW is done through a direct selection mechanism;

B The benchmark price of purchasing electricity from biogas and biomass power
plants is the highest at 85% of the Basic Cost of Generating Power in the local
electricity system;

ERRBEREA L RILF— ERETNIE SRR 8
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2 - 2. Current Policy of Bioenergy

2014F, AV RRITEREERIFIF-BERZIEILU (NEP14) | 2006FOEETEZRIFTL. INH2014F58795LLTATILE.
NI T\ AAN AR IR F—OERENRET NI,

Energy Policy /NEP14)

Government Regulation No. 79/2014 (National

OlL,
41.40%

Primary Energy Mix 2017

Priority of National Energy Development

- Maximizing renewable energy utilization;

- Minimizing fossil oil utilization;

- Optimizing natural gas & new energy utilization;
- Utilizing coal as a reliable national energy supply;

- Utilizing nuclear as the last option.

NRE,
G %

400
MTOE

OIlL,
25%

Target 2025

»

Increase portion of renewable energy to 23% by 2025 & 31% by 2050; with
around 10% from biomass energy

Utilization of biomass is focused for electricity & transportation;

Using feed-in-tariff for renewable energy;

To boost government & private sectors using biomass as fuel for power plant;
To increase electricity tariff from biomass fueled power plant.

Target: 489.8 M M3 Target: 46.0 MMSCFD
Utilization: 25.96 M M3 Utilization: N/A

g 92.2 MTOE
NON-ELECTRICITY l ELECTR|$|TY
? v
BIOFUEL BIOMASS

Target: 13.8 M KL Target: 8.4 M Tons
Cap: 3.41 M KL Utilization: N/A

BIOGAS CBM

Notes:

PP : Power Plant; PV: Photovoltaic; CBM: Coalbed methane
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2 - 3. Existing Biomass Projects

JAARRAZFRNE T SRBFIOELEEBITT D NIV AVBEAN NS BICHZFEERE. AL REEEICLOTE EEINTED.
TNEN20174F, 2018F(IEFEZHIAUIZ,

Biomass Power Plant Siantan Biomass Power Plant Bambu Siberut
* Location: Desa Wajok Hulu, West Kalimantan * Location: Saliguma, Madobag, West Sumatera
* Commercial Operating Date: April 239, 2018 * Commercial Operating Date: March 20", 2017
* Production Company: PT. Rezeki Perkasa Sejahtera Lestari * Production Company: PT. Charta Putra Indonesia
* Capacity: 10— 15 MW (IPP: 10 MW) * Capacity: 700 — 1,300 KW
* Feedstocks: Palm and wood shells, rice husks, corncobs, bagasse * Feedstocks: Bamboo
* Capital: Rp 290,000,000,000,- * Capital: USS 12.4 million
Source: Ministry of Energy and Mineral Resources, http://ebtke.esdm.qo.id/ (2018). Source: Ministry of Energy and Mineral Resources, http://ebtke.esdm.qo.id/ (2018).
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2. Policy of Energy and Biomass (o

2 - 3. Existing Biomass Projects

ZDMDOFEF T, A AVZZRERIETREDELTIE, BREBZ10MWOEONIEMalukull. Belitung&(C(FPOMEZ[RBIE I BFREFIH
2016F LUK EIL TLS,

et 2

’mfPEHANDAﬂNEMAN NOTAKESEPAKATAN BERSAMA

) [ Memorandum Of Understanding ) rd
SANTARA PLN WILAYAN MALUKU DAN MALUKU UTARA DAN PT. ENERGI BERSIH HAWEM
TN /

Biomass Power Plant Sofifi Biogas Powerplant Jangkang
* Location: Tidore City, North Maluku * Location: Jangkang Village, Dendang, East Belitung
» Commercial Operating Date: April 2"9, 2019 * Commercial Operating Date: January 2016
* Production Company: PT. Bersih Halmahera * Production Company: PT. Austindo Aufwind New Energy
* Capacity: 10 MW * Capacity: 1.8 MW
* Feedstocks: Gamal plant * Feedstocks: Palm Oil Mill Effluent (POME)
* Capital: No data * Capital: Rp. 43.82 Trillion
Source: Ministry of Energy and Mineral Resources, http://ebtke.esdm.qo.id/ (2018). Source: Austindo Nusantara Jaya Group, https://anj-group.com/ .
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2. Policy of Energy and Biomass (o

2 - 3. Existing Biomass Projects

PTPN VEBPPTICE D TERIZSNITHEEFMUT7IMICHD. POMEZIRFIEL . FEE(F700KWTHD. ILAYRIMIC(E. Pertamina
(EERMBAH) EPTPN IICH TSN DDOHIFEEMNHD. TZOREE(L2.4MW, [REHI/ - LABRD/ A AYATHD.

Biogas Power Plant Terantam Biogas Power Plant Sei Mangkei
* Location: Terantam, Tapung Hulu, Riau * Location: Sei Mangkei, North Sumatera
* Commercial Operating Date: March 4th, 2019 * Commercial Operating Date: December 2019 (Plan)
* Production Company: PT. Perkebunan Nusantara V and BPPT * Production Company: PT. Pertamina Power Indonesia and PTPN llI
* Capacity: 700 KW * Capacity: 2.4 MW
* Feedstocks: Palm Qil Mill Effluent (POME) * Feedstocks: Palm
* Capital: Rp. 27,000,000,000,- * Capital: No data
Source: http://www.aprobi.or.id . Source: https://pertaminapower.com/pltbg-sei-mangkei-24-mw
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2 - 4. Collaboration Scheme

EROIXINF-LZ2RECELT, RETIT-FEZLEMERUEIN BUSHKBEEDEZN /- N —2yIZBEHE LTI TR
ZanEZSNS. FABOBERF, HUBORBERRICEMIDIETHD,

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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2 - 4. Collaboration Scheme

PPP (Public Private Partnership) OJOJ3AE. BEIF-ALAELTBOT (Build-Operate-Transfer) z=ERIL TV, BOTLSMIE. IPPELTDE
FZNNEPPCP (Public Private Community Partnership) EWSBZEZF—ANH3,

O N

BOT “Build-Operate-Transfer” is a term for a pattern or

structure that uses private investment for infrastructure

construction work or public sector. There are several

advantages in BOT projects, namely:

a. Obtain new source of capital from the private sector, in
order to reduce government loan and direct spending.

Independent Power Producer (IPP) is a cooperation b. Accelerates the project construction without waiting

scheme in which the private sector to generate electricity to have a sizeable fund.
at the power plant that had to be sold to PLN. c. Theinvolvement of private sponsors and experienced

commercial lenders.

d. The government does not need to control the project
unnecessarily, because it has been handed over to the
private sector until the end of the concession period.

ke. Technology transfer and training of local personnel. .

Public Private Partnership (PPP) is a contractual
agreement between the private and the government,
both of which are joined in a partnership to use the
expertise and ability of each to improve services to the
public.

Public Private Community Partnership (PPCP) is a form of
cooperation between government, private sector and
communities together to cooperate in the development
and/or management of infrastructure and facilities.

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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2. Policy of Energy and Biomass (o

2 - 4. Collaboration Scheme

I\ AARRDEIADIEEZITIHICE, BRENAARBIDTFOESRASA A RET2NENDD. ST ADBIGFHE(C(.
SEAFHRILL T TOEONEEN S,

PRESENTATION
REQUIREMENTS AND FIELD VISIT 'SSUAL:\(':EZSEF THE
CLARIFICATIONS

1. Administrative requirements Enterprises held a Team of Directorate Issuance of permits by
- Documents relating to the presentation for data General of New Renewable Directorate General of New
legality of the companies clarification and explain Energy and Conservation Renewable Energy and
the business plan. Energy conduct a review of Conservation Energy.
2. Technical requirements the plant site for
- technical documents on verification of data and
the production process, technical. Also checks the
technical specifications, and production facilities at the
feasibility plant site.

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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2 - 4. Collaboration Scheme

I*ﬁ#— — i EIRE - &ABNo. 27/2014(C8D, NAANZAFIFA. XI(E/\AAHAFAOFREFIOZERDIZHDIEEFIRTUL T OLICE
HHNTND,

Biomass and biogas-based power plant I %roﬁle'
according to the Minister of Energy and [ Application % 2 Licensing
Mineral Resources Regulation No. 27 sl I s E:::imtnytsmdy
Year 2014: Submission of development “~~ """~~~ "' "= - - ------------- - | ' ! "" - T
biomass/biogas power plant scheme. . A B

. Development

implementation

etz:tn:rr}ztr'on e Evaluation schedule to COD;
Document n 6. Statement Availability

Developer _&, of Land;

Furthermore, as the guidelines can be

. . . 7. Raw Material
divided into three (3) parts, namely: S:gjrit?/grt;atement;
* Location Selection . A kg 1| 8. Priority domestic

L. . . o COD max40 | capabilities;
* Administration of Authority - Electricity Supply {monthsaﬂer the} I |9 Certificatesof _
Business License | Deposit amounting to
* Power Purchase Agreement (PPA) ~. PPA : 5% of the total
________ 4 investment;
10.Can execute PPA; and
Note: 11.Willing to apply
i sanctions.
I _l=LocalGov. =~ | _-pgNREEC
L _! =Developer | _!'=DG of Electricity L = PN

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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2 - 4. Collaboration Scheme

@EDO

BAIBAZLN (Power Purchase Agreement. PPA) (3. REIOENFEELPLN (BENAT) LOBTHRFEINDEEXE CHd. B
HHEDI\F—IC(E. MITEBHEEE (Independent Power Producer) . REIEHERSE (Excess Power) . A2y RO=F&%EN%H 3.

. . . Power Purchase
Production Pattern Selling Price Agreement (PPA) Consumer
Ministerial Regulation of Enterprises shall reach financial close
MEMR No. 27 of 2014 maximum of 12 months from PPA
Independent Power | Ministerial Regulation of - Enterprises shall reach financial close 20 Year After the PLN
Producer (IPP) MEMR No. 44 of 2015 maximum of 15 months from PPA COD
- Manufacture certificate deposit of 5% of
the total investment of 20-year since
the COD
Ministerial Regulation of Developer 1 Year and
Excess Power MEMR No. 27 of 2014 and Extendable PLN
No. 44 of 2015
Off Grid Arranged by the Regional Developer Government ] Community
Planning Board
Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
EIFREREA T RILE— BRI 17
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3. Mapping of Potential Biomass

3 - 1. Biomass Production

JNAAYR (G FEPEV TEEINDIBELEIENEL TEEINDIHEN DD IRIF-BRNICRELFIAEINTOS/ A AYRF, /(-
LREFEBIENSHDIBIEYI TH D,

Calculation of raw material for biomass from plantation products can be done using the Mass
Balance approach, of course the mass balance is different for each raw material.

List of Biomass that have huge
potential and been used to

produce energy in Indonesia, are: —
Side Products s ROl
Estate Crops ll Food Crops — 11%
COCONUT
Sub-sector Sub-sector 100% pm; ‘s;ms
Tea Paddy PALM OIL 6 ‘
Tobacco Maize i coconur FRUIT BUNCH EMPTY FLAG N
| FRUIT 25% 100% 18% 3
Sugar Cane Soybean ! coconUTOL
: PALM OLIS (CPO)

Cocoa Peanut | SRR e

Clove Cassava oo

Pepper Sweet_ Main Products Side Products
Coffee Potatoes

Rubber SUGAR CANE

. T 100%

Pa I m OII :r RICE Yield 78 tons/ha/season

Coconut i 60% : BAGASSE
CaSheW'nut i GRAINS :

Cotton : (Vi '

e : BLONTONG
Sago Main Products [ 10%
Source : http://balitkabi.litbang.pertanian.go.id/ L

ERRBEREA L RILF— ERETNIE SRR
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3. Mapping of Potential Biomass

3 - 1. Biomass Production
NAAYZELTOI-t—OFI B, £ETIECERINARIENCLOTAEERS, FryHN\EROFEETHREICHIHEN 3,

@EDO

List of Biomass that have huge
potential and been used to

Estate Crops Food Crops
Sub-sector Sub-sector

Tea Paddy
Tobacco Maize
Sugar Cane Soybean
Cocoa Peanut
Clove Cassava
Pepper Sweet
Coffee Potatoes
Rubber

Palm OQil

Coconut

Cashewnut

Cotton

Sago

produce energy in Indonesia, are:

Calculation of raw material for biomass from plantation products can be done using the Mass
Balance approach, of course the mass balance is different for each raw material.

CASSAVA

CASSAVA
67%

CASSAVA
500-700 tons/week

Side Products

CORNCOBS
100%

__________________

40%

I
| SELECTED MAIZES
I
]
I

Main Products

COFFEE
100%

Main Products

COFFEE BEANS
45%

Source : http://balitkabi.litbang.pertanian.go.id/ and https://repository.ipb.ac.id/jspui/bitstream/123456789/62977/9/F12pwil. pdf

Side Products

Sweet Potato

S — Liquid Waste
weet Potatoes 68%

100%

DRIED SWEET
POTATOES
32%

Main Products

EIMFRHFEA T RILF— BRI SRS
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3. Mapping of Potential Biomass {(nEpo

3 - 1. Biomass Production
B3V, hhA. KATLAOEEBIETERINZREWELAFIBINTVS,

List of Biomass that have huge Calculation of raw material for biomass from plantation products can be done using the Mass
potential and been used to Balance approach, of course the mass balance is different for each raw material.

produce energy in Indonesia, are: T E—— T
: y
75%
Estate Crops il Food Crops | PEANUT
SUb‘Sector SU b-seCtOr : COCSC:_‘AELBLESANS 100%

Tea Paddy ' 2% :

; COCOA [
Tobacco Maize 100% !

o PEANUT PEEL
Sugar Cane Soybean | PR B ADSORPS|
Cocoa Peanut | 90% —
|
Clove Cassava |
Pepper Sweet L
COffee POtatoes Jomee RIBBED SMOKED
Rubber — NATURAL RUBBER SHEET SAGO (100%)
- Lo d 2,44 million tons 5% 400,000 tons/yr
Palm Qil
RIBBED LATEX
Coconut
Cashewnut RUBBER | SAGO FLOUR
Cotton MATERIALS | 12,000 tons/yr
93% | 3%
Sago | S
Source : https://repository.ipb.ac.id/jspui/bitstream/123456789/40875/11/2008tpu.pdf and ejournal.puslitkaret.co.id
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3. Mapping of Potential Biomass

3 - 1. Biomass Production
2018~ 19EDEFERRICOVNT, F5>T—33> - 225 —CBLTIE. JC— LSt BEEMEI5—ICBLTIE. KOEENZEHU TS, 201740/ C— L5

DOAEE(L, BIFFELE19.17%DENNTHOT.

@EDO

Biomass in Indonesia is from
agriculture sector including crops
plantation. According to the data
from Ministry of Agriculture, here
are the crops production in
Indonesia:

Weight (Ton)
-
(2] (0] o
o o o

N
o

*  Palm oil production is still very
dominant in estate crops sub-
sector follow by rubber and
coconut (Graph separated).

N
o

o

Food Crops Production 2015-2018

Cassava Maize Paddy

2018

Peanut Soybean Sweet Potatoes

m2015 w2016 m2017

Food Crops Sub-sector 2015 (Ton) 2016 (Ton) 2017 (Ton) 2018* (Ton) 2019** (Ton)

Paddy 75397841| 79354767| 81148594 83037150 °
Maize 19612435| 23578413 28924015/ 30055623 =
Soybean 963183 859653 538728 982598 =
Peanut 605449 570477 495447 512198 =
Cassava 21801415| 20260675] 19053748| 19341233 =
Sweet Potatoes 2297634 2169386 1914244 2029353 =

*  The palm oil growth significantly
in 2017 over 2016 is 19,17%.
This means the demand of palm
oil every year is increasing.

T 3

o

=
. Paddy, Maize and Cassava as the £ z'i
food crops shows as the highest 2,
production in last four years. 1
0.5
*  Their growth were increasing, 0

paddy growth in 2017 over &

G

2016 is 2,26%, follow by Maize
is 3,91% and Cassava is 1,51%.

Source: BPS — Statistics Indonesia and Ministry of Agriculture (2019)

QQQQ

Estate Crops Production 2015-2019

45
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Palm Qil
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o
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o «°

&

[«
m2015 m2016 w2017

Estate Crops Sub-sector 2015 (Ton) 2016 (Ton) 2017 (Ton) 2018* (Ton) 2019** (Ton)
Tea 132615 138935 146251 141341 141252
Tobacco 193790 126728 181142 181308 183360
Sugar Cane 2497997| 2204619 2121671] 2174400 2450000
Cocoa 593331] 658399 590684 593833 596477
Clove 139641 139611] 113178 123399 123766
Pepper 81501 86334 87991 88715 89671
Coffee 639412| 663871 717962 722461 729074
Rubber 3145398] 3357951 3680428| 3630268 3543171
Palm QOil 31070015 31730961] 37965224 40567230, 42869429
Coconut 2920665 2904170 2854300 2899725 2922190
Cashewnut 137580 137094 135575 136402 139968
Cotton 759 932 332 417 170,
Sago 423946| 383613 432913 470883 478361

ERRBEREA L RILF— ERETNIE SRR
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3. Mapping of Potential Biomass {(nEpo

3 - 2. Biomass for Energy Utilization

SAATA =PI OEESEBN NS FIELTODINE V7IMD6%E, RSy IIND5 THD. ANNSBEESYIELINIE, hINIVEE
AIUIBICEEENIIHL TS,

From the previous slide, here is Biodiesel Capacity per Province
the distribution of biodiesel o
. .. . . Y / 1Six biodiesel business entities are in Riau: o
business entities per province in Vialay{- PT Wilmar Bio Energi Indonesia N \[Poree
. = ..\ |-PT Pelita Agung Agrindustri >
Indonesia. {rﬂ |- PT Cemerlang Energi Perkasa
. % ba 7" _|-PT Petro Andalan Nusantara g' -8
* Please note that this map only ium;‘:v?:ztar ‘ - PT Ciliandra Perkasa 5 [(;/\/“ 7 -
represent capacity per A i Gl I Vs o WP B 4208
. J b & T /LL,,/—\ e &5 “iSulawesi Utara
province, not the area covered -~ g Y e -
or dominate by business ool \ ¥

¥ // g 3.10%
entltleS e —= Kalimantan Tengah >
SO l 2.10%

Kalimantan Sélatan

* Majority of biodiesel business Y TP 7
entities with large capacity (/m:‘g ‘ |
placed in Riau (48,90%) and Lampung\ ) . F:;/Tezlzzifas:ll:;sGir:re:::;:;ties are in East Java:
East Java (18,40%) " Sl’r%l'o"%' S - PT Eterindo Nusa Graha
b e - PT Damai Sentosa Cooking
o L\ - PT Wilmar Nabati Indonesia
- PT Energi Baharu Lestari

Biodieserl Capacity Per Province
0.0310 [T GG 2590 Y

© 2019 Mapbox © OpenStreetMap

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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3. Mapping of Potential Biomass

3 - 2. Biomass for Energy Utilization

W aﬁ = N w N
NNAARKZFIBURECEL T, ATJVyROFEEBEN A>Ty ROENZ LB THD. REFTOZKIAN NS BIMIEL TS, ATTVYR, A
SO RE(CIERR RSN, RADFREESE FD—CL\éo
For the power plant capacity is divided into two pattern: On Grid and Off Grid. Biomass On Grid Capacity
. . . . . . Province Feedstocks Capacity (MW)
* On grid consumer is PLN, means the owner must sell power to PLN. While off grid consumer is regional |5, MSW 5
.. . . . Bangka Belitung Island POME 1,2
* Majority of power plant placed in Sumatera, and off grid power plant dominate the power supply R — 02
across Indonesia. Jambi Palm Waste 10
On and Off Grid Biomass Power Plant Capacity \West Java MSW 12
‘ West Java MSW 2
i - Biomass Off Grid Capacity East Java MSW L6
¥ t v E——— E——— South Kalimantan POME 1
coffiee, N v fOVINcE cedstocks gpasityll ) South Kalimantan POME 2,4
. East Java Palm Waste 2 South Kalimantan Palm Waste 0
o 7" |EastJava Sugar Cane 142 Bangka Belitung Island Palm Waste 7
N ¢ South Kalimantan |Palm Waste 91 Riau Palm Waste 10
North Sumatera  |Palm Waste 335 Riau Palm Waste 3
» North Sumatera  |POME 9 Riau Palm Waste 10
SEak; Utara North Sumatera _[Sugar Cane 66 North Sumatera Palm Waste 9
oo North Sumatera. |Paper — North Sumatera Palm Waste 10
epulovan BN s otmltaeitan : b North Sumatera Palm Waste 10
_ o North Sulawesi Palm Waste 11 North Sumatera Palm Waste 10
OnGridCapaiy ) 3 North Sulawesi __|Sugar Cane 11 North Sumatera Palm Waste 3
- ' Papua Palm Waste 4 North Sumatera Palm Waste 10
Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016) TOTAL 1626 TOTAL 119,6
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3. Mapping of Potential Biomass

3 - 2. Biomass for Energy Utilization

@

DO

12 RFST7EAROBILEF, 95.35% THHN EORRAINEILIRNZL RSP RSP TEILRMEN, EROIZAEE(LK

(95.35%) ZFEIZMIF19MHD.

Electricity access refers to the percentage of people in each area that have relatively
stable access to electricity. It can also be referred to as the electrification.

* The electrification rate reaches almost 100% (colored with green) in the western
part of the country (i.e. DKl Jakarta, Banten and West Java), and the lowest at
59.85% (colored with red) in the southeastern part (i.e. NTT) of the country.

* The average electrification rate in Indonesia is currently 95.35%. With these
standards, there are still around 19 provinces that are still below the national
electrification standard.

Mapping of Electrification in Indonesia

Malaysia

M g ¢

Electrification (in percentages)

s9.85 [, M <9.99

s o
Source: 2017 Performance Report of Directorate General of Electricity, and BPS — Statistics Indonesia (2018)

Province Electrification (in percentages)  Electricity Generated (GWh), 2017 Demand Electricity (GWh)
IAceh 97,68 568,20 13,50
North Sumatera 99,90 18544,99 18,56
[West Sumatera 89,15 89,28} 10,87
Riau 92,25 1032,83 86,77
lambi 93,68 124,19 8,38
[South Sumatera 83,38| 16955,88| 3379,79
Bengkulu 96,49 80,73} 2,94
Lampung 91,96 40,60 3,55)
Bangka Belitung Island 99,99 974,12 0,10
Riau Island 76,97 2275,74] 680,92
DKI Jakarta 99,99 16070,82 1,6
(West Java 99,99 37801,93] 3,78
Central Java 96,30} 39579,73 1520,72
DI Yogyakarta 99,99 No data No data
East Java 92,03 53868,24 4665,1])
Banten 99,99 46111,50 4,61}
Bali 97,12 3564,45] 105,70
[West Nusa Tenggara 84,11 1563,41 295,36}
East Nusa Tenggara 59,85} 600,32 402,72
[West Kalimantan 89,93 1609,28| 180,20
Central Kalimantan 80,82 369,11 87,60
[South Kalimantan 92,12 3933,49 336,47
East Kalimantan 99,99 3769,59 0,38
North Kalimantan 84,78 184,58} 33,14
North Sulawesi 94,56} 1937,36) 111,46
Central Sulawesi 79,31 1720,51] 448,84
South Sulawesi 99,12 5878,5] 52,19
[Southeast Sulawesi 81,54] 873,80 197,82
Gorontalo 86,56 115,76} 17,97
[West Sulawesi 95,28| 44,25 2,19
Maluku 87,39 620,77 89,57
North Maluku 96,09 238,21 9,69
[West Papua 95,70 713,88] 32,08
Papua 61,42 805,28] 505,82
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3. Mapping of Potential Biomass

3 - 3. Potential Waste Mapping

JAARBDFEAREL T, ENCROZFIATIEROE, N—LHEEBIEORIEY) THD, #IBM(CFIAYINSBEEAIN IV BICERUL TS, ERIC
(SHKDE. FROIKBETHD, TNEN. TF>T7—23> - 2I5-LBRAEMTII-OREZNIEI THD,

@EDO

* Sumatera has the biggest = 1544 5,617,805
. . Rubber Cows and buffalo
potential feedstocks in \
Indonesia, followed by

Java and Kalimantan;

* Palm oil waste is the I
largest feedstocks in JAVA (182.531.689 tons)
Indonesia, and mostly TEpa
placed in Sumatera and B 73,980,450
Kalimantan; B o
e Even though every island
have potential waste, but Congmmsosilo | com
only a few of them utilize
the waste.

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)

SUMATERA (201.306.379 tons) KALIMANTAN (67.009.185 tons)

5,905,185 1,596,532
Rubber _ _ Cows and buffalo
J _‘%(?

i
s

47,2;:7,15:5
Palm Oil
SULAWESI (33.314.940 tons)

536,180
Sugar Cane
52

7,662,845
Cassava

10,909,665
Paddy / Rice () 0,4 16,534,661

ws and buffalo
4,253,613

Paddy /Rice

o O = A=)
11,138,110
5,345,213

2 Cassava /‘ﬂf/b
Cows and buﬁa{% é/_/
. a@

NUSA TENGGARA (21.869.319 tons)

MALUKU (2.276.004 tons)  , i\

L
e =
492,078
Cows @?,_u;uffal PAPUA (10.550.073 tons)
(el @Y =
= 157,622 4,325,050 ) 449,899 774,61%
Coconut,  Cassava ows and buffalo  Cassava
| . @
& ‘3/ L ‘
% 8,151,:},37
@ ° . . ~  Coconut
s
s o 9

o5
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3. Mapping of Potential Biomas (nEpo

3 - 4. Potential Energy Conversion Mapping
AV RIS TOEONOHIE T, KFIAREDER TR IR E—RTHD, ENCTHTIIRESL. ENICTEIE.

* Sumatera has the biggest SUMATERA (15.263 MWe) KALIMANTAN (4.995 MWe)
potential electricity in Lo Coms and buflo N e
. ubber g
Indonesia, followed by S”g_iié?”e- 862”
. ; . SULAWESI (1.863 MWe)
Java and Kalimantan. Rubber L5 Sugarcane
. R —df 773 {Kﬂ'%ﬂ Cows arédsbuf'falo
* For the potential energy, T | MALUKU (56 MWe) .
i Q\L B ~ assava =
palm Waste Stl” the tOp Y u\\\g\i\kpaddy/Rice S;giaciiec s U PAPUA (136 MWe)
c v 1,111 w o
feedstocks and currently o : [ e T e
ugar Cane ' S 2 4
use for now. s 9 NUSA TENGGARA (587 MWe) s :} O_l"
. . Wood . 2 &y 7‘5&:\‘ {
* From the previous slide of 2o IN{cowsandouttac [
Paddy / Rice Cows and buffalo @M‘ﬁcﬁ - . \

power plant distribution 766 296 T s
. 405“‘{) dp/f/
compare to this data, we o A
can say only a few
resources already usedto =
generate electricity. — i

W wood

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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4. Biomass Energy Utilization (G

4 - 1. Biomass Power Plant Process

AV RRIP(CHIBDIRED/ A AT RIF—DFIBAZREF. LUTF O3FEIECHFATED | ONNMATIRIIF—(CLIFEB. QA ARKTOIS
L OEMIERROBERE)/ A ANADIIL+—FIH

INDONESIA BIOENERGY DEVELOPMENT PROGRAM FROM BIOMASS
(Which is currently spearheaded by waste/residue from palm oil)

01

BIOENERGY FOR

03

ENERGY FROM PLANT-

ELECTRICTY BASED WASTE-BIOMASS
Power Plants from biomass, biogas, Mandatory of B20, B30, E2, Utilize residue or waste from various plants
municipal sewage and waste, and biodiesel for aviation and green in agricultural, plantation and forest lands
CpPO fuel as well as degraded land

After establishing power plant from biomass, biofuel program of B20 had been started since 2016, then with B30 program had been started since 2019;
then next target is B40 program that is plan to be started in early 2021 plus increase optimization of biomass in form of waste and residues in the form of
plant-based waste from agriculture and plantation activities. According to MEMR (2018) that in line with our findings, the most significant amount of plant-
based waste are from palm oil then follow by rice-paddy and sugarcane. Another significant waste are from corn, rubber & cassava.

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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4. Biomass Energy Utilization (G

4 - 1. Biomass Power Plant Process

J\AANRE BRARTT )OS —%FIATBIET, ARZIIERD) A AT A —([CEHRTED A ARRIDLERICEIRATIVEHR, /A AT RADAERKIC(SHRSUE
HICAIE, \A AV S ELDOFEB(C(FAREDERENFIAINS,

Q LIQUID BIOFUEL
PROCESS / . 1. Biodiesel
= BIOFUEL CROPS
TECHNOLOGY Liquid 2. Bioethanol
o 3. Pure Plant Oil :
Bioethanol: Cassava, Transesterification |
Sorghum, Sugarcane Pyrolysis I
BIOENERGY . Biodiesel: Palm oil, Sunan |
FEEDSTOCK e pecan, etc. :
|
BIOMASS/
E ASE BIOFUEL I
Notes: — B a 'II:'ERSI-(I:NZSLéGY 4[’ izl gloSGA(\)sU SBIOTEL/ ]
' SOLID WASTE L1
e a ° *  Forest & Agriculture waste *  Anaerobic digestion 1
*  Farm waste *  @Gasification 1
Showing numbers related to o (ndusiEl vEss 1 1
previous slide about 3 main «  Municipal solid waste L 2 /
bioenergy programs in
Indonesia — > INTERGRATED POWER PLANTS
*  Coal Co-firing
Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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4. Biomass Energy Utilization

4 - 1. Biomass Power Plant Process: Mixed Feedstocks

JAATRIE, BHEOBRANFEFCHVCRESNBRANHN. COEM. FEFERLGERT INENENR, TR - SEROEVEROS
BICEERER LS AN DD RN TR THB. L. KBOIAAYREAEBFEBAN N EEENS,

@EDO

Co-firing is the combustion of two (or more) different types of materials at the same

time. Biomass is sometimes co-fired in existing coal plants instead of new biomass

plants. The advantages of coal co-firing is:

* Existing coal plants can be used to burn a new fuel, which may be cheaper or more
environmentally friendly (cut emissions from coal-fueled generation).

* Used to improve the combustion of fuels with low energy content.

* However, co-firing requires large amounts of biomass and typically works best at
large coal-fueled plants.

Biomass Power Plant Siantan

* Location: Desa Wajok Hulu, Kecamatan Siantan, Kabupaten
Mempawah, West Kalimantan.
Commercial Operating Date: April 231, 2018
Production Company: PT. Rezeki Perkasa Sejahtera Lestari
Capacity: 10 — 15 MW
Feedstocks: Palm waste and wood shells, rice husks, corncobs,
bagasse, sawdust and other agriculture waste.

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2018)

Biomass

]

Physical pre-treatment
e Pulverising

Drying

Pelletising

*  Mixing

Coal Co-firing

Coal

Grinding

Burners

I

Boiler

Gas S
treatment Emission

Steam
Turbine

Flowchart of the Coal Co-firing process
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4. Biomass Energy Utilization {(neo

4 - 1. Biomass Power Plant Process: Biogas Product

INAAT R L IRSIRREE TOBMYI DEENSEM T BN, K2 ERET | HIE2EHEITEVIF S xIFDERE(C, IRIRONA AT AT MIFERIET, &
BRBEIEZ A TOCANSHERR TS TORL, EVSFMERREAIBZ TL\3,

Biogas is the mixture of gases produced by the breakdown of organic matter in the absence of
oxygen. Biogas can be produced from agricultural waste, manure, municipal waste or food waste.

The advantages of biogas are: Biogas Production Process

* Gas generated through bio-digestion is non-polluting; no combustion takes place in the process E——
(except incineration as an old process). - Landfill (biological conversion)
* The by-product of the biogas is enriched organic (digestate), which is a substitute for chemical | | :,‘I’arss'y;"s/ga.s'f'.“at'°”.
. urn (incineration)

fertilizers.
* Anunfortunate disadvantage of biogas today is that the systems used in the production of
biogas are not efficient; biogas still contains impurities that can corrode the metal parts of the

/~___Power Plant

engine; need optimal temperature around 37°C, and less suitable for dense metropolitan areas. [ Storage bi
Tank Turbine
Gas

Blogas Power Plant Austindo Nusantara Jaya Boiler

Location: Desa Jangkang, Belitung Timur. Gas
* Commercial Operating Date: January 2016 Cleaning
*  Production Company: PT. Austindo Aufwind New Energy (AANE) \ Hot Steam
* Capacity: 1,8 MW

Feedstocks: Palm Qil Mill Effluent (POME), Methane gas waste Flowchart of the Biogas Production Process

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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4. Biomass Energy Utilization (G

4 - 2. Biofuel Process: Overview
)/%m%sm\ SEAT AR ZOERCEDVT, U T OLIRMH ] (CHMEEIN TS, I SO/ RS 7 TERSN TOBRI. BELARICT 21
=29 A3EDTHD,

* First-generation biofuels are directly related to a biomass that is generally edible

1St * Feedstocks: waste oil, animal fats, vegetable oil, sugar (sugar beet, sugarcane), and starch (corn, wheat)
* Products: Biodiesel and Bioethanol
* Process: Transesterification

* Second-generation biofuels are defined as a fuels produced from a wide array of different feedstock,
raging from lignocellulosic feedstocks to municipal solid wastes
2 nd * Feedstocks: wood, organic waste, food waste and specific biomass crops
* Products: Biomethane and Bio-syngas
* Process: Anaerobic digestion, Gasification and Pyrolysis

CURRENT
TECHNOLOGY

* Third-generation biofuels are, at this point, related to algal biomass but could to a certain extent be
3 rd linked to utilization of CO, as feedstock

* Feedstocks: algae, agricultural residues (stalks, leaves, husk)

* Products: Biodiesel

* Process: Hydro-Thermal Liquefaction (HTL), Cellulosic Bioethanol

Source: Research Gate — Chapter 20 Biofuel Production (March 13t, 2018)
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4. Biomass Energy Utilization {(neo

4 - 2. Biofuel Process: Transesterification

%é;r)_lic%}%jﬂtx(i\ JAARREZRDAREE IV IA=IDBINA AT =N ZERK T D COFAMIC(E. RICEFRINFEOEWSFHD. IRIEBLCENDNTO
I Cndo

Biodiesel can be produced through transesterification process between oil or fat
and alcohol. The process can be carried out with or without a catalyst. The
advantages and disadvantages of the process depends on type of chemical
reaction and catalyst:

* Short reaction time, mild reaction temperatures and atmospheric pressure.
* Some catalyst are reusable.

* Produce high yield of biodiesel.

Methanol Oils & Fats Catalyst
(Multi-feedstock)

¥

Pretreatment
(Optional)

* However, some method need high energy consumption and requires pre-
treatment, such as the to remove water content from feedstocks or high Methanol
temperature. ethano
Recovery

Purification

PT. Wilmar Bioenergi Indonesia

* Location: Kw. Industri Dumai, Pelintung, Medang Kampai, Kota
Dumai, Riau.

Commercial Operating Date: January 30t", 2007

Total Plant: 5 biodiesel plants -
Capacity: 1.050.000 MT/year
Feedstocks: Palm Qil
Glycerin Fatty
v Acids

Flowchart of the esterification process

Source: Field Study Report, 2018, Atmajaya Yogyakarta University Journal

ERRBEREA L RILF— ERETNIE SRR 34



4. Biomass Energy Utilization {(neo

4 - 2. Biofuel Process: Anaerobic Digestion

BRSUEHEIGER RALETZIEQ ZEBETOCATNA AN RZ LS 5. £RGETET. BIEYIEL ClEBEOIERZE L T 2h IEROBRFUNIEENTLR
VEEYOERZ TR, KARERIS THOrUIFIHRIRERIRIMT TH D,

Anaerobic digestion is a series of biological processes in which microorganisms' breakdown Animal ol calzaion, .
biodegradable material in the absence of oxygen. The advantages of anaerobic digestion process is: manure, —>| Storage and = Particulate
It produces renewable energy in the form of biogas and a fibrous fertilizer. agricultural bretregmment rﬂ;ﬂﬁzr;voac:?é’
* Reduces odor below unprocessed waste odor levels. residue,

* Help to remove phosphorous and other metals from the waste products. wastewater Bacterial » Liquid and
* Unfortunately, the installation costs of the process can be prohibitive since it requires some GIECSECD solid wastes

massive financing to set it up. Also the maintenance cost are costly.
* Itis economically feasible for large farm and must have a constant source of the raw materials.

Gaseous

PT Molindo Raya Industrial emissions Filtering

* Location: JI. Sumber Waras 255, Lawang, Malang, East Java and

* Commercial Operating Date: 2012 dryin

* Production Company: PT. Rezeki Perkasa Sejahtera Lestari

* Capacity: 7800 MT/year Gaseous
emissions,
liquid and

solid wastes

Mechanical energy,
heat, electricity

Flowchart of biogas production via the anaerobic digestion process
Source: www.molindo.co.id
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4. Biomass Energy Utilization {(neo

4 - 2. Biofuel Process: Pyrolysis
BDFRE. MREERT. BRBDE\AATY)—UHRT3TOCATHSD. CORHIHE 2 REMEHCEETES.

Pyrolysis is the thermal decomposition of materials at elevated temperatures in an Pretreatment
inert atmosphere. The advantages of pyrolysis process is: (washing + Biomass
drying)

* Toxic components and pathogens are degraded using high temperatures. Also
reduce water volume.

* This technology for processing a wide variety of feedstocks.

* However, the process is complex, need high temperature and high operating costs.

== Non condensable
gasses

Pyrolysis
Reactor

T J3suapuo)
7 J9suapuo)

—p \Nater, minerals, acetic
acid, etc.

Water Pyrolytic sugar

* Location: JI. Suko Sewu, Gempolkrep, Mojokerto, East Java

e Commercial Operating Date: June 39, 2013

*  Production Company: PT. Energi Agro Nusantara o

+ Capacity: 23.400 MT/year lonic liquid Solvent > Aromatics
* Feedstocks: Molasses extraction R

.

, H Hydrolysis and
Fermentation . .
Neutralization

Flowchart of bioethanol production via the pyrolysis process

Source: www.ptpn10.co.id and www.enero.co..id
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4. Biomass Energy Utilization

4 - 2. Biofuel Process: Gasification

HZAGENNA AR ZERINS B\ A AR 2 A FE I DI DRAM T IRTEBLCFIFHENTWD . UDNURNS, TOCADHRTHEERI-IEFr— (RIAKRERE
RN KIF) MMEHIEERLET DT, ZOMRMEICED,

@EDO

Gasification is a technology that converts carbon-containing

which in turn can be used to produce electricity and biofuel.

The advantages of gasification process is:

* Simple and inexpensive process, high carbon conversion
efficiency, and high thermal efficiency.

 However, the process produce high tar and char, and
unsuitable for coarse particles (need pre-treatment).

Location: Dusun Tumba Km 40, Pulubala, Gorontalo
* Commercial Operating Date: 2014
* Production Company: PT. PLN
* Capacity: 500 kW
* Feedstocks: Corncobs

Source: Analysis of Power Plant Biomass Based Corn Cobs, Ichsan Gorontalo University, August 2018

Blomass Powerplant Pulubala Gorontalo

materials, including coal, waste and biomass, into synthetic gas

Wet
Biomass

Biomass P Pyrolysis

Combustion

Reduction

/b

Schematic representation of biomass gasification

~

roducer Gas
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4. Biomass Energy Utilization

4 - 2, Biofuel Process: Hydrothermal Liquefaction (HTL)

IKEGERALIE, A AN ZAZERBEOBVK TIRE I DILICLD BEFRIRAIN 21527575 THD. FZRORIAIEZHEBLELRVD T, KDZBEDAER/\A
ANAICEATES M THD,

@EDO

Hydrothermal Liquefaction (HTL) is a direct liquefaction process
where biomass is converted into liquid oil with the presence of a
solvent at moderate temperatures of 200-350°C and high pressures
of 100-250 bar. The advantages of this process is:

* For wet biomasses HTL is a promising method, because there is no
drying of wet biomasses required (such as algae).

* HTL delivers a high energy bio-crude that is lower in oxygen and
moisture content compared to pyrolysis.

* Corrosion in the subcritical water environment is a critical issue.
Also salt deposition in the reactor if the amount of minerals in the
feedstocks is very high, can lead to reactor clogging.

* There are no factories that use this technology in Indonesia. This
technology is only at the research stage and has not yet been
implemented.

Source: www. sciencedirect.com, Yusuf Chisti, in Biofuels from Algae (Second Edition) (2019)

Microalgae cultivation
and biodiesel production

A

A

Anaerobic
Digestion

Lipid-
extracted
waste

Hydrothermal
liguefaction

Nutrient source replacement

Schematic representation of production of bio-oil from HTL
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4. Biomass Energy Utilization {(neo

4 - 2. Biofuel Process: Cellulosic Bioethanol

IO-XRIH) =) DEOCINO-ZANSERMSNDTY)—IUE FERBERIRIF-IRTHD CORMICE B, FBE RMBOARE/ A AYINFIAT
SOREMNRNAOHIREZ I THEAMID85%N594%ICE8DIENBIRETH D,

Cellulosic ethanol is ethanol produced from cellulose (the stringy fiber of a plant) rather than from the plant’s seeds or
fruit. It is a biofuel produced from grasses, wood, algae, or other plants. Cellulose ethanol is a viable alternative to fossil
fuels, here is the advantages:

* Enhances greenhouse gas . oretreatment Cellulose & dralvst .
. 10mass retreatmen . rolysis ugars
reduction by 85% to 94%. Hemicellulose YERSY 8
* Has an estimated positive net ; ;

energy balance of 2 to 12 times.

Fermentation

Separator & Distillation

* However, a fuel that is generated
is expected to have a reduced fuel
efficiency compared to gasoline.

* There are no factories that use this
technology in Indonesia. This
technology is only at the research
stage and has not yet been
implemented.

Schematic representation of production of bioethanol from cellulosic biomass

Source: https://web.extension.illinois.edu/ethanol/cellulosic.cfm, The Future of Ethanol: Cellulosic (March 2019)
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5. Expert Comments {(Neo

5 - 1. Expert Profile

20198 11~12B(CEMRAAIE1—EHU. NA AT S =PI RUNA AT )OS -BEEDBFEROAME (KEF. BHTHERE) Hhse7Y
S EITVEU.

Ir. Widi Pancono
Head of KOPETINDO
(Indonesia Renewable
Energy Coop)

Dr. Ahmad Agus Setiawan
Head of Renewable Energy
Laboratory, Gadjah Mada
University

Dr. Robert Manurung
Associate Professor of
Bioengineering, Bandung
Institute of Technology

Duncan Kuncara, MSc.
President Director of PT.
Rezeki Perkasa Sejahtera
Lestari (Biomass Power Plant
Company)

Dr. Indri Badria Adilina
Dr. Euis Hermiati
Researcher for Chemistry,
LIPI (Indonesia Institute of
Science)

Renna Eliana Warjoto, SSi,
MSc.

Head of Biotechnology
Faculty, Atma Jaya Catholic
University
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5. Expert Comments {(Nevo

5 - 1. Expert Profile: Dr. Ahmad Agus Setiawan (Gadjah Mada University)
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7& j(i(c_ia ux?éué\%h‘&ié o

Questions Answer

* Can you explain your current expertise and research activities? * Now | am the head of a renewable energy laboratory. Generally this laboratory is used for final
project research.

* My expertise is in the field of renewable energy in general. Now it is developing hybrid, mini
grid and microgrid power plants.

* Is there any biomass research and technology trend that you see growing in | « A few months ago we held a training for teachers on pyrolysis technology which is currently
the past two year in Indonesia? being used and developed.

* Is there any global research and technology trend happen right now? * In Germany there is a biomass power plant using raw materials of wood pellets with a combine
cycle system.

* In Denmark it uses coal-fired generation technology, where charcoal is made from biomass raw
materials.

* Is there any other biofuel crops that potential for bioenergy? * We conducted a study in Klaten to produce biomass products from unused sugar palm fibers
using pyrolysis.
* We have also tried using coconut shells to make biomass charcoal.

* Canyou tell us about other renewable energy trend in Indonesia? * The achievement of renewable energy in Indonesia has not reached 10% until early 2020.
Currently, solar power plants are being intensified.
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5 - 1. Expert Profile: Dr. Robert Manurung (Bandung Institute of Technology)

J\AATE )= SYOBLSOETEry Y/ \RUY TV RERE 4 DRRZDFEREFBU TEERIEROT. IFBICRIEEMEDHZ DI THhd. FEREEL/N
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Questions Answer

* Can you explain your current expertise and research activities? * My expertise is in bioengineering. Has facilitated Japanese companies, such as Mitsubishi. | have
also developed biomass products in rural areas in Indonesia.

* |s there any biomass research and technology trend that you see growing in | * In my opinion bioethanol must be produced outside of Java, and it is very possible. The cost of
the past two year in Indonesia? transportation of fuel such as to Papua is too expensive. Bioethanol can be produced from a
variety of raw materials.

* |s there any global research and technology trend happen right now? * Currently in Europe, precisely in Germany is developing algae as a biomass feedstock to become
bioethanol. This research was initiated by prof. dr. ir. RH (Rene) Wijffels.
* Algae is very potential if it can be developed properly because of the 10x lipid level of CPO.

* Is there any priority scale in developing renewable energy technology? * All regions in Indonesia have the potential to utilize biomass, not only as biofuels or electricity
but can be a by-product.

* |s there any other biofuel crops that potential for bioenergy? * Sago in Papua is very abundant.

* | used cassava to produce bioethanol. The level of sugar in cassava is 30%, so that for 100 tons
of cassava can produce 30 tons of sugar. My research has been tried in Sudan.

* When compared with Brazil which uses sugar cane with only 10% sugar content, cassava
produces bioethanol 3 times that of sugar cane.

* Rice also has potential because it is seen from the size of the land. But it is still a food
ingredient.

* Isthere any other biofuel processing technology trend right now? * Pyrolysis and gasification have started to be used.
* Now it is developing into solar power plants.
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Questions Answer

* Can you explain your current expertise and research activities? * | am the head of student affairs at the biotechnology faculty. | teach bioreactors and other
biotechnology courses.

* Is there any biomass research and technology trend that you see growing in | * The research that | have done is Microbial Fuel Cell (MFC) which already exists in Indonesia but
the past two year in Indonesia? is not as popular as abroad.

* MFCis a bio-electrochemical system where we utilize the ability of microorganisms to degrade
complex organic compounds. Then it produces electrons so that it can produce electrical
energy.

* Technology trends that have begun to be seen in Indonesia: fermentation, feedstock, castor oil,
palm oil, pyrolysis, microalgae

* Isthere any priority scale in developing renewable energy technology? * Biodiesel in Sumatera has the potential for investment because oil palm is still abundant.
* |s there any other biofuel crops that potential for bioenergy? * Palm oil is still potential in Indonesia.
* Is the price of biofuel affordable? * Expensive because there are chemical reagents that are used up and are still exported. Need to

think about processing biodiesel byproducts.

* How is the development of bioenergy from Jatropha? * Research on Jatropha is quite a lot but lack of implementation.
* What is the procedure for cooperation with surrounding communities in * Lecturers can submit proposals to DIKTI or LIPI.
the field of renewable energy? * As for students through the Program name Kreativitas Mahasiswa (University Students
Creativity).
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Questions Answer

* |s there any biomass research and technology trend that you see growing in | * Co-firing technology by mixing coal with wood. Being tried to replace coal by 5%.

the past two year in Indonesia? * Producing low grade oil from rotten fruit in Sumatera and Bangka.
* Is there any global research and technology trend happen right now? Algae is also potential but is more economical to be a protein material compared to biofuel.
* |s there any priority scale in developing renewable energy technology? In general, bioenergy, solar power plants, hydroelectric power plants are the backbone of

renewable energy in Indonesia. Biomass is being promoted by the government, such as the
construction of biomass plants.

* Is there any other biofuel crops that potential for bioenergy? Palm oil still has the potential to become a biodiesel feedstock but requires a large investment.
* Isthere any other biofuel processing technology trend right now? Gasification technology is trending, but operational costs are still relatively expensive.
* |s the price of biofuel affordable? The price of bioethanol set by the government is still low, it should be exported directly. Process

costs are still too high because of the raw material from sugar.

* How is the development of bioenergy from Jatropha? Jatropha does not develop in Indonesia. Production costs are expensive because the harvest
method is still manual.
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Questions Answer

Is there any biomass research and technology trend that you see growing in
the past two year in Indonesia?

Palm oil and sugar cane can be the raw material for bioethanol currently in Indonesia.

Is there any priority scale in developing renewable energy technology?

Development priorities at LIPI are based on requests from the community and local government.

Is there any other biofuel crops that potential for bioenergy?

There are various variants of algae. In my opinion, algae which have high lipid content can be a raw
material for biofuels.

Is there any other biofuel processing technology trend right now?

Pyrolysis and gasification have begun to be implemented.

How is the development of bioenergy from Jatropha?

Previously there was a Jatropha study, but it did not develop because operational costs were still
expensive.

Is the price of biofuel affordable?

Bioethanol production costs are still expensive because of the many chemical reagents as catalysts
that can be completely reacted.
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6. Matrix Feedstocks and Technology

Composition based on preference
EZHEINSER : B\ (AYZOFFAEEER. FTOBNLITR AL, HEROIIH - 35T

@EDO

. . . . P ial
Type of Unused Total Potential energy Current Location of Country origin otentia Cqu.n try
e . . technology origin of
Plant based- Distribution Quantity conversion technology current used of current )
biomass (ton/year) (Joule/Year) used technology Technology B potential
used technology
PALM OIL Residues
Fiber 12.752.453 1.231
Shell 6.136.541 758
Sumatera, Sumatera Man
1. | EFB Kalimantan, 23.841.538 828 Transesterific . ! . . Y
] Sul . . Kalimantan, Belgium Pyrolysis European
POME ava, sulawesl, | - 47.876.339 431 ation Java countries
Papua
Stem 75.517.083 330
Re-planting 8.412.853 977
SUGAR CANE Residues
. Sumatera, . . .
Sugar Cane Leaves Java. Sulawesi Fermentation East Java Brazil Cellulosic European
and Shoot ’ 7.154.404 713 Bioethanol countries

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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Composition based on preference

P ial
Type of Unused Total Potential energy Current Location of Country origin otentia Cc?u.n try
e . . . technology origin of
Plant based- Distribution Quantity conversion technology current used of current )
biomass (ton/year) (Joule/Year) used technology Technology WEREIILG GO
used technology
RUBBER Residue
3. . Sumatera Transesterific . . Many
Re-planting Kalimantan 19.039.680 864 ation - Belgium Pyrolysis Europe.an
countries
COCONUT Residues
Sumatera,
Coconut Fiber Kalimantan, 2.271.600 118
4 oo Many
' Java, NT, UEEESHE e - Belgium Pyrolysis European
Sulawesi, ation g yroly P .
countries
Coconut Shell Maluku, 7.261.864 58
Papua
RICE-PADDY Residues
Sumatera,
Husk Kalimantan, 12.987.573 1.431
5. o .
Java, NT,. Transe.sterlflc i Bellun (;eIIuI05|c United States
Sulawesi, ation Bioethanol
Straw Maluku, 90.166.385 1.885
Papua
Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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Composition based on preference

Type of Unused Total Potential energy Current Location of Country origin Potential Cc?u'n try
s . . technology origin of
Plant based- Distribution Quantity conversion technology current used of current )
biomass (ton/year) (Joule/Year) used technology Technology that can be potential
used technology
CORN Residues
Sumatera,
Corncob Kalimantan, 4.263.117 496
6. Java, NT,. . Sumatera, . Pyrolysis :fmd Many
Sulawesi, Fermentation Brazil Cellulosic European
Maluku Java Bioethanol countries
Stems and leaves of ¢
6T Papua 14.920.906 1.239
CASSAVA Residue
Sumatera,
7. j(:\l;m;r_ll_tan, Pyrolysis and Many
Liquid waste Sula;Nes'i 111.796.967 270 Fermentation - Brazil Cellulosic European
! Bioethanol countries
Maluku,
Papua

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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Composition based on preference

@EDO

Type of Unused Total Potential energy Location of Country origin Potential Cc?u'n try
s . . technology origin of
Plant based- Distribution Quantity conversion technology current used of current )
biomass (ton/year) (Joule/Year) technology Technology e potential
used technology
WOOD Residues
Black Liquor Sumatera 7.967.045 955
Sumatera,
8. Kalimantan, Pyrolysis, Co- Many
Java, NT, firing' European
Wood Waste Sullnes 2.678.781 381 countries
Maluku,
Papua
COWS AND BUFFALO Manure
Sumatera,
Kalimantan,
9. q
Manure Java, NT, 53.782.761 535 Anaerobic Germany
Sulawesi, Digestion
Maluku,
Papua

Source: Bioenergy Investment Guidelines, Ministry of Energy and Mineral Resources (2016)
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7. Conclusion (o

Recommendable Schemes

BIEERBERL - AOVWTIIRR=IJ(TRUIEN REOESRIAET AL —DIFET S LIEREETHS. NEDONEARU MEEZEDR A A AV IRV F —FIRE
MIBAFE 1A > PR T OFMOBARICEDE, REBEARUDDEFLLTUTOLSBEDONEZSZS !

Currently have been developed in R&D fields NEDO has recently committed
Indonesia

Biomass Power Plant Process: Mixed Feed stock  Electricity
(Example: Biomass Powerplant Siantan)

Biomass Power Plant Process: Biogas
Product (Example: Biogas Powerplant
Austindo Nusantara Jaya)

Gasification (Example: Biomass Powerplant
Pulubala Gorontalo)

Transesterification (Example: PT Wilmar Bl),
Anaerobic Digestion (Example: PT Molindo
Rl), Pyrolisis (Example: GempolKerep BP),
Hydro-Thermal Liquefaction (HTL-under
development)

Cellulosic Bioethanol (Under development)

Electricity

Electricity and
Biofuel

Biofuel

Biofuel

Combination of Rice Husk Power Plant in combination with Poultry and
other agricultural sectors

Development of High-performance and Clean-Gasification System and Low
temperature and Low-Pressure FT Synthesis for Total BTL System
Construction

Advanced Biomass Co-gasification Next-generation Biomass Liquid Fuel
Technology

Development of Biomass Conversion Process for Producing High-quality
Biofuel Using Hydrothermal Pretreatment and catalytic Reforming with
Zeolite; Development of Hydrogenation Hybrid Process for High-grade Fuel
Production from Biomass

Development of Innovative Technology for Direct Liquefaction of Cellulosic
Biomass
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Recommendable Schemes
iﬁEXEiﬁ%@R&Dﬁﬁ%ha—-\btb‘\ T TIINEDOTOS 19 NC & TR b TT— R CRIR SN A T > RS PICE e BB 0% . TJEEREEX
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Commercialization Technology Development (developed by NEDO) that we can adopt:
- Mixed Feedstock: Development of valuable Energy Recovery Technology and a Suitable Utilization System from Feedstock
- Re-use Coal Powerplant: Development of a New Solid Biomass Fuel for Co-firing at Coal Power Station

- Gas Commercialization: R & D on Cost Reduction of Primary Equipment for dry Anaerobic Digestion technology and effective
Purification of Biogas and Practical Use of Gas Utilization

Then using these three different scheme that demonstrates a balanced composition between affordability and preference.

. . . Palm Qil
Public Private ‘ Build, Operate, - Palm oil growth in 2017 over 2016 is 19,17%
Partnership Transfer (BOT) - Accelerates the project construction without waiting to have a

sizeable fund
Biogas Power Plant

Private Sector Independent - The capacity of palm oil is 30 tons/hour that can generate 1 MW
Participati ‘ Power Producer electricity through gasification process.
articipation (IPP) - Own a power plant, however, still need to sell power to PLN
- KOPETINDO support can be expected.

Public Private Arranged by This scheme is open for any feedstocks and technology. However,
. . . the scheme usually by request from regional government, and
mmuni Regional Plannin ’
Co u ?Y ‘ egional Fla g collaboration with LIPI can be expected. This scheme is an off-grid
Partnership Board pattern and doesn’t need to sell power to PLN.

ERRBEREA L RILF— ERETNIE SRR 54



8. Appendix

EIMFRHFEA T RILF— BRI SRS

55



8 Appendix (Neo

— 1. Renewable Energy Regulation: BEIRINF—EHEDMRBIE. IRINF—HMEREADH BEIRINF-RUAIFEBEHIEEL TV,

ESDM have 4 (four) categories in
structural organization and 5

Sub-directorates

Directorates i
(five) subcategories for EBTKE. B SOET ene[grélflzvmg Ll
— Oil and Gas ( )
— Bioenergy
- Electricity
Ministry of Energy
and Mineral ~ Geothermal Energy

Resources (ESDM)

~ Mineral and Coal Electricity Generation

from Renewable Energy

New Renewable Energy

— and Energy —  Energy Conservation
Conservation (EBTKE)
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2012

Year Regulation

Regulation Of The Minister Of Energy And Mineral Resources
Number 18 Of 2012 Concerning Guidelines For Conducting
Geothermal Business Activities

2013

Regulation of the Minister of Energy and Mineral Resources No. 14
of 2013 concerning the Status of Ownership of Geothermal Assets
Derived from Joint Operation Contracts (Joint Operation Contract)

2014

Regulation of the Minister of Energy and Mineral Resources Number
17 of 2014 concerning Purchasing Electricity from Geothermal
Power Plants and Geothermal Steam for Geothermal Power Plants
by PT. State Electric Company (Persero)

Law Number 21 of 2014 concerning Geothermal Energy

2015

Regulation of the Minister of Energy and Mineral Resources Number
14 of 2015 concerning Procedures for Imposing, Collecting, and
Depositing Non-Tax State Revenues Derived from Geothermal
Activities at the Directorate General of New, Renewable Energy and
Energy Conservation

2016

Government Regulation Number 28 Year 2016 concerning the
Amount and Procedure for Giving Geothermal Production Bonuses

Minister of Energy and Mineral Resources Regulation No. 44 of
2016 concerning Procedures for Placement and Disbursement of
Geothermal Exploration Commitments

Year Regulation

2017

Government Regulation Number 7 of 2017 concerning Geothermal
for Indirect Use

Regulation of the Minister of Energy and Mineral Resources No. 21
of 2017 concerning Management of Mud Waste and Drill Cutting in
Geothermal Drilling

Regulation of the Minister of Energy and Mineral Resources Number
23 Year 2017 concerning Reconciliation, Depositing, Imposition and
Procedure for Determining the Percentage of Producing Areas for
the Amount of Geothermal Production Bonuses

Minister of Energy and Mineral Resources Regulation Number 36
Year 2017 concerning Preliminary Survey Assignment and
Preliminary and Exploration Survey Assignment

Minister of Energy and Mineral Resources Regulation No. 37 of
2017 concerning Geothermal Working Areas for Indirect Utilization

2018

Minister of Energy and Mineral Resources Regulation No. 33 of
2018 concerning Management and Utilization of Geothermal Data
and Information for Indirect Utilization

Minister of Energy and Mineral Resources Regulation No. 37 of
2018 concerning Geothermal Working Areas, Geothermal Business
Assignment and Geothermal Permit Issuance.
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2012

Year Regulation

Minister of Energy and Mineral Resources Regulation No. 6 of 2012
concerning Assignments to PT. Perusahaan Listrik Negara (Persero)
to Carry out Construction of the Upper Cisokan 4x260 MW Water
Pump Power Plant

2014

Regulation of the Minister of Energy and Mineral Resources No. 35
of 2014 concerning Delegation of the Authority to Provide
Electricity Business Licenses in the Context of Implementing One-
Stop Integrated Services to the Head of the Investment
Coordinating Board

2015

Regulation of the Minister of Energy and Mineral Resources No. 44
of 2015 concerning Purchases of Electric Power by PT. Perusahaan
Listrik Negara (Persero) from Municipal Waste Based Power Plant

Year Regulation

2017

Regulation of the Minister of Energy and Mineral Resources Number 10 of
2017 concerning Principles in Electricity Purchase Agreement

Regulation of the Minister of Energy and Mineral Resources Number 14 of
2017 concerning Delegation of the Authority for Electricity Business
Licensing in the Framework of Implementing One-Stop Integrated Services
to the Head of the Investment Coordinating Board

Regulation of the Minister of Energy and Mineral Resources Number 49
Year 2017 concerning Principles in Electricity Sale and Purchase
Agreements

Minister of Energy and Mineral Resources Regulation Number 50 Year
2017 concerning Utilization of Renewable Energy Sources for Electric
Power Supply

2018

Regulation of the Minister of Energy and Mineral Resources Number 49 of
2018 concerning Use of Roof Solar Power Generation Systems by State
Electricity Company (PLN) Consumers

Regulation of the Minister of Energy and Mineral Resources No. 53 of
2018 concerning Utilization of Renewable Energy Sources for Electric
Power Supply

Regulation of the Minister of Energy and Mineral Resources Number 30 of
2018 concerning Delegation of the Authority to Provide Electricity
Business Licenses in the Framework of Implementing One-Stop Integrated
Services to the Head of the Investment Coordinating Board
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Year Regulation

Regulation of the Minister of Energy and Mineral Resources Number
33 of 2017 concerning Procedures for Providing Energy-Saving Solar
Lights for Communities that Have Not Gained Electricity Access

2017
Presidential Regulation Number 47 Year 2017 concerning Provision
of Energy-Saving Solar Lights for Communities that Have Not Gained
Electricity Access
Minister of Energy and Mineral Resources Regulation No. 5 of 2018
2018 concerning Procedures for Providing Energy-Saving Solar Lights for

Communities that Have Not Got Electricity

Year Regulation

2013

Regulation of the Minister of Energy and Mineral Resources Number
25 of 2013 concerning Provision, Utilization, and Commerce of
Biofuel as Other Fuels

2014

Regulation of the Minister of Energy and Mineral Resources Number
20 of 2014 concerning Provision, Utilization, and Commerce of
Biofuel as Other Fuels

2015

Regulation of the Minister of Energy and Mineral Resources No. 12
of 2015 concerning Provision, Utilization and Business
Administration of Biofuel as Other Fuels

2018

Regulation of the Minister of Energy and Mineral Resources Number
41 of 2018 concerning Provision and Utilization of Biodiesel-Type
Biofuel in the Framework of Financing by the Palm Qil Plantation
Fund Management Agency
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8 — 2. Renewable Energy Regulation: AIRIF—, TDARICEITDRE

Year Regulation Year Regulation

2011 Minister of Energy and Mineral Resources Regulation No. 4 of 2011 Minister of Energy and Mineral Resources Regulation No. 3 of 2017
concerning Energy Awards concerning Operational Instructions for the Implementation of
2012 Regulation of the Minister of Energy and Mineral Resources Number i:::;;al Allocation Funds for the Assignment of Small Scale Energy
14 of 2012 concerning Energy Management
2017 Regulation of the Minister of Energy and Mineral Resources No. 39

Regulation of the Minister of Energy and Mineral Resources No. 18
2014 of 2014 concerning Affixing Energy Saving Sign Labels for Swablast
Lights

of 2017 concerning the Implementation of Physical Activities in the
Utilization of New and Renewable Energy and Energy Conservation

Ministerial Regulation Number 48 Year 2017 concerning Supervision

. £ . .
Minister of Energy and Mineral Resources Regulation Number 57 of Businesses in the Energy and Mineral Resources Sector

Year 2017 concerning Application of Minimum Performance
Standards and Inclusion of Energy Saving Sign Labels for Air Regulation of the Minister of Energy and Mineral Resources No. 9 of
Conditioning Devices 2018 concerning Revocation of the Regulation of the Minister of
Energy and Mineral Resources Related to Activities in the Field of
New, Renewable Energy and Energy Conservation

2017

Minister of Energy and Mineral Resources Regulation No. 12 of
2018 2018 concerning the Implementation of Physical Activities for the
Utilization of New and Renewable Energy and Energy Conservation

Regulation of the Minister of Energy and Mineral Resources Number
36 of 2018 concerning Operational Instructions for the
Implementation of Special Physical Allocation Funds for Small Scale
Energy Sector
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8 — 3. Standard Operating Procedure (SOP): \{ AARICEHETIEES IR

Nomor : 01/SOP/DEB/02/2012
STANDARD OPERATING PROCEDURE (SOP) Tanggal - 13 Agustus 2012
COMMERCIAL LICENSE FOR BIOFUEL - ) - .
Unit : Direktorat Bioenergi
Revisi :00
Businessman
Activities Director General of Sub Directorate Time permits
) . Renewable Energy . . ' .
Business entity . Bioenergy Director Bioenergy Business
and Conservation . .
Services and Supervision
Energy
( Data inspection by officers :|
1. Biofuels King d
Commercial 1 working day
license application
[ ves ]
2. Evaluate the @ J—_J.—‘-]"W"
completeness and 10 working days
correctness of ©)
documents «— T
— (eb)|ves
3. SOP Commercial " @ 1 working day
License for Biofuel — o
@
e suitability of -
3. Repair dokuments ""‘"‘“‘““'> (:‘—? \m{i?se:g - 10 working days
@ = 13l
sighting locafion ‘sighting location better
5. Fiedwork [l] ® L — 1--3 working days

EIFRBFEEA IR F— EENEamaTms 61



8. Appendix

8 — 3. Standard Operating Procedure (SOP): NMAYR /N4 AHRA&FIAUI=FREFR

@EDO

STANDARD OPERATING PROCEDURE (SOP)
FOR THE SUBMISSION OF BIOMASS/BIOGAS POWER PLANT

Businessman
Time
Activities PP Notes .
Busi it Ministri ESDM cq permits
usiness entity - - — PTPLN
Director generalEDTKE Director general of Electricity
Cata inepection by off Requirement of business entities :a.
1 Re'quest for the. Business entities profileb.
appointment of Biomass Permitting documents from The 1 working
and Biogas developer Goverment or Local Govermentc. day
Feasibilities dtudies including an
estimates investementd.
Interconnection studye. The
development schedule until CODf.
@ Technical verification of Land suitabilityg. Raw materials
2. Evaluate the completeness Document evaluation the feasibility study suitabilityh. Prioritize domestic
and correctness of and interconnection capabilityi. Certificates of deposit of
d ts clarifyi i
ocuments dartfying 5% from total investment.]. Able to 30 working
run the contents of PPAk. days
Willingness to accept sanctions
4 Repair . when violatedi. d. Funding abilitye.
ocument yes Technical feasibility studiesf. Ability
¥ opens a escrow account
3. Appointment developer Determination letter @ the signing of the letter
prer plants biogas and of determination
biomass Go Determination letter 10 working days
maximum
Provideareport g @
every 6 months
4. Assignment to _Q_g&— Business emiti.es may use th.e funds
PT PLN to buy Making certificates of that are deposited after getting
electricity deposit of 5% validation from PT PLN and 30 working

Certificates of deposit

14) IUPTL temporarily

@

received approval from Directorate
General of New Renewable Energy
and Conservation Energy

days maximum

5. Implementation of power
purchase agreements

Financial Close le @

s_—-r/_r

of Development

[ Signing power
purch

Report on the.

Business entities must obtain the
maximum financial close 12 months
after PPA. Three months since FC
start doing physical construction.
The maximum Commercial

Op Date 36 months after the

of activities

Provide a report every

signing of the PPA

60 working
days maximum
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Struktur Bisnis BOT

Supplier
BOT Business Structure Supplier
|
Kontraktor Kontruksi Kontraktor Pabrg;:::'gg:ﬁ 3!3“'“
Construction Contractor ~ Kontraktor c Suplail /
onstruction
bl Supply Perjanjian
Construction Agreement
Contractor ‘ /
Pengembang
Proyek dan
Operator
— Project Developer -~ Perjanjian
PJBL PPA & Operator Pinjaman
— Loan
¢ -
Off Taker (PLN) L i it
Struktur Pendanaan PPP -
Financing Structure PPP
Penyertaan Hutang
Equity Debt
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