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Research Group for the Development and Utilization of Biofuels

Research Development Engineering Operation

1. Optimum Process Design 

2. Enhancement of Biodiesel Quality (Stability 

of Biodiesel Product)

Increasing industrial competitiveness

Goals :

Biodiesel Plant Design Engineering
Stated in 2000 



Road Test dan Static Engine Test
Research to Prove Feasibility and Technology Demonstration Steps

• Toyota Kijang LX 2.5 L (2001)

• Jakarta – Pekanbaru – Jakarta (5000 Km)

• September – December, 2004

• 23 employee pick-up and drop off buses

• Isuzu Phanter LV 2.5 L (2004)

• Jakarta – Denpasar – Jakarta (20.000 Km)

4. Test the effect of biodiesel – diesel fuel mixture on

emissions and diesel engine performance (2007)

• Toyota Kijang Inova Diesel 2.5 L (2005)

• B0, B10, B20, B30, B50 dan B100

1. Road Test 2002

2. Trial of B10 on buses

3. Road & Static Engine Test 2004

Source : Engineering Center - BPPT



Small to Medium Scale Biodiesel Plants Construction  

Product Development
Scalling up to Prove Feasibility and Technology Demonstration Steps

(15 plants constructed as of 2011)

Source : Engineering Center - BPPT



2 . National Biofuel Program



✓Energy fulfillment still depends on fossil energy

✓Limited oil reserves

✓Currently, Indonesia has become a net oil importer

✓The still high use of fuel has resulted in a drain on the country’s 

foreign exchange due to imports

✓ NZE Committment

Government 

Policy

National Biofuel 

Program

Air quality in big cities in Indonesia, especially in 

Jakarta is decreasing

Biofuel raw materials 

are abundant

The availability of 

new technology 

and the support of 

R&D data

The Ideas emerge 
from problems, 
needs, industries 
and market 
openings

Why Biofuel?



Presidential Decree (Perpres) No. 22/2017

Tahun 2050

31%
EBT

Tahun 2025

23%
EBT

45,2 
GWe

GWe

167,7 

As a detail of the national energy policy (KEN), the government issued a general national

energy plan (RUEN) in 2017 which was ratified through a presidential regulation.

RUEN contains detailed targets and programs that will be implemented by the government

in order to achieve the targets that have been proclaimed in the KEN. Some of the important

targets in RUEN, including:

(1) NRE Power Generation Capacity is 45.2 GW in 2025 and 167.7 GW in 2050

(2) Renewable fuels (Biofuel, Biomass, Biogas and CBM) of 23 MTOE in 2025 and 79.4 

MTOE in 2050.

(3) Emission reduction of 476 million t-CO2-eq in 2025 (34.8%) and 2726 million t-CO2-eq

in 2050 (58.3%)

The General National Energy Plan (RUEN)

Bioethanol
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Petrol substitution

Biodiesel Diesel substitution

Green fuels

Green Diesel

Green Gasoline

Bioavtur/Jet Biofuels

Source : DJEBTKE, 2022



3 . Current Status of Biodiesel Program



2021 Palm Oil Production & Distribution Map

Source : APROBI, GAPKI, GIMNI, APOLIN 2021



Current installed capacity of the biodiesel industry in Indonesia

Source : APROBI, 2022



2021 – B30
Permen ESDM 
No 24/2021

2019 – B20 ke B30
1. B30 Road test B30 (automotive)
2. B30 Performance Test (non-automotive)
3. Determination of B100 specification for B30

2018 2019 2020 2021 Real Sep
& Target 2022

2023 2024 2025

Mandatory biodiesel stage (based on the regulations of the Minister of Energy and 
Mineral Resources (Permen ESDM) No.  12/2015)

Biodiesel realization target (million KL)

Realization of 
foreign exchange 
savings in 2021 : 

IDR 66 trillion
3,750

6,396

8,400
9,280

10,100 10,000
11,300 11,600

7,390

DES 21 MEI 22 JUL 22 DES 22 Jan 23

PREPARATION ROAD TEST IMPLEMENTATION REPORTING
• Finalization of technical road test
• Funding discussion
• Fuel preparation
• Test vehicle preparation + driver

• Test vehicle monitoring
• Fuel monitoring
• Performance test

• Test result 
recommendation

• Recommendations for 
revised SNI biodiesel 
specification

Activity timeline

B40 ROAD TEST preparation

TEST VEHICLE
- Otomotif ≤ 3,5 Ton
- Otomotif > 3,5 Ton

FUEL
• B30D10 with mixed formula of 30% Biodiesel (B100*) +

10% Diesel Biohidrokarbon/HVO (D100) + 60% diesel
fuel (B0)

• B40 with mixed formula of 40% Biodiesel (B100*) +

60% diesel fuel (B0)

MILEAGE
- 40.000 KM; > 3,5 Ton
- 50.000 KM; ≤ 3,5 Ton

Catatan:
B100 specifications refer to the Director 
General’s decision  Number  
189.K/10/DJE/2019

2008 - B2,5
Permen ESDM 
No 32/2008

2010 – B7,5

2013 – B10
Permen ESDM 
No 25/2013

Permen ESDM 
No 12/2015

2015 – B15

2016 – B20
Mandatoty B20 for the PSO 
sector through BPDPKS funding

1. Expansion of incentives for NPSO 1/09/2018
2. B20 Rail Test for locomotive
3. Determination of B100 spec. for road tests

2018 – B20 2020 – B30
B40 Road test

2022 – B30

February 
2023 - B35

12Source : DJEBTKE, 2022

Biofuel development – B30 Mandatory & B40 Road Test

B40 – 202X
?



4 . Closing 



Susceptible to Fuel quality degradation

Lower calorific value, fuel consumption may increase

Material compatibility

Prone to oxidation

Filter blocking

Renewable energy

Abundant resources, esp. oil palm

Reduce fuel import

Oil palm has better oxidation stability

Environment friendly (low emission, biodegradable)

> B30

Research required

Low-Cost 
Production

Compatible 
Elastomer 
and metal

Water 
removal

Adsorbent 
and 

Additive

Glycerol 
Utilization

Filtration
Proper 

Handling & 
Storage

Design 
Engine Euro 

4 – 5 

Alternative 
raw material

Research topics needed for the sustainable use of fuel with 
higher levels of biodiesel mixture



https://doi.org/10.1016/j.rser.2023.113911

Thank you
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