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A. Transportation System: Sustainable & Integrated
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Vehicle emission control

Source: https://en.wikipedia.org/wiki/Sustainable_transport u Migrating from fossil-based to
renewable energy




Electric vehicles are much cleaner, even when charged
on the electric power grid.

Annual well-to-wheel car emissions by fuel type (12,000 miles compact/midsize car)
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A. Transportation System: Sustainable & Integrated

Integrated: Different modes of transport are linked with each other

HTravel Easier #Reduce Cost #Boost Revenue

Backbone of Mass Transportation: Train, Airplane & Ship
Bus, LRT, Metro, KRL, Tram (Hybrid/Electric)

walking, cycling, walking, cycling,

Workplace

Transfer
point

Transfer
point

Taxi, Car (x-EV)

X-Electric Vehicle is OK, but X-Electric Public Transport is Better




Opportunity for x-EV application
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B. Clearing Technology
Government onducting Clearence test to state that a technology is feasible or not
to be applied

1. Vehicle Characteristics & Fuels

BEVs HEV/PHEVs FCEVs & Advanced/ Bio Diesel

Short Distance Mixer

Fix Route Public C\c;?hrallx‘:ser Bus FCEVs Truck
T tati
w ransportation ' HEV/PHEV
N 1 Mining
m Oa —.~““ B
w R =
- Ak
4
T /
w g
> . 3
0
Medium
Personal Car . Truck
Passenger vehicle e
Logistic
Heavy Truck
FUEL Gasoline, Diesel, Biofuel, Natural Gas, Synthetic fuels, Hydrogen

MILEAGE

Electric Vehicle technology must be adjusted to the characteristics of mileage, vehicle size and fuel

Source: Ministry of Industry



2. Traffic Condition Influence On x-EV

Source: Insidejakarta.com

* Traffic Condition greatly
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Source:Differences in Energy Consumption in Electric Vehicles: An Exploratory Real-World Study in Beijing
Kezhen Hu, Jianping Wu, and Tim Schwanen



https://www.hindawi.com/98069541/
https://www.hindawi.com/58945760/
https://www.hindawi.com/18724792/

Fuel Consumption & CO2 emission for ICE, HEV & PHEV
( 1TB Study)
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Result of Real driving cycle around Bandung



Test Method:

ICE Vs x-EV at I_a borato ry *JCO8 at temperature of 25, 37
d-7 degC
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Ref. Mitsuo Hitomi, Mazda Motor Japan

™ At BT2MP-BPPT for CO2 of HEV using R-101

Conventional (typical

number for current
vehicle

91.7 g/km 120 — 135 g/km

Ina Lab has no experience for EV
test




3. Effect of Topography on x-EV Performance

Semarang Elevation: 67 meter Map by www.FloodMap.net {beta)
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Source: greencarsreport.com

* Higher road slope leads to Higher
energy consumption

* City with mostly flat topography
might be the right choice for x-EV



X-EV During natural disaster

Japanese ministry of Transportation called for special

attention when sudden flooding happened

El ia‘&ﬁ% \'nu TN YPYAALE m Englsh
— NABLER S 09hyT

=4 EIZEAICONT e L8 k-5 TR A=TU7-% BEVEDE B

In case of sudden natural
disaster (flooding), Special
A 8 1t R L care is required for vehicle
oL 1) SHE) A BAAEE BRI 0% with have Electric Power

KA BEE R ERO 1 -0 A -

RIOR-T B, A RREN AR T IUIETS, By, ER0 Y1+ ELLAEmAN RET 25 Thit

HYETOT, LFOLEHL T, .Sta nda rd operating
R — Procedure must be fully
2. [FALEE L. BB RO EFENLAL. SEYNBRTRCIEE T HIC 7 o E e ESES
B SER b7 ) EEELTOETOT, DPAsIa T T, un d e rStOOd by user
3. 715, ERTAETOR FATARTRYETOT, T =0T AM0-SHLEAL T, ° Ve h ic I e Sa fety reg u I at i o n
P must be strict and covered
y = ﬁ o L] . L]
. : this kind of natural disaster
= — i g g '-w"-' E n \ i e U 018/08/0

with commonly happen in
Indonesia

http://www.mlit.go.jp/jidosha/jidosha_fr09_000100.html



5. Culture

a. Mudik Lebaran (Homecoming in the last month of Ramadhan)
v Long distance travel with heavy traffic jam

b. Driving Behavior
v' Aggressive, over load & over speed are typical of Indonesia drivers

c. Lack of care for vehicle periodic checking

v’ After sales of x-EV
most Indonesian will think about the selling price when purchasing
new vehicle

d. Vehicle is still become ‘status’ for Indonesian

‘ Gradual changing is required

Direct Changing for conventional to EV might be
difficult




Transport System at Semarang City (BPPT study)

Desired Lines of private car year 2018 (people/day)

TRAYEK LOAD FACTOR AVERAGE
BRT 1 46,17%
BRT 2 32,69%
BRT 3 11,74%
BRT 4 26,56%
BRT 5 21,03%
BRT 6 24,80%

Desired Lines of public transportation year 2018
(people/day)

* People mostly using private car
* Load Factor average for public
transportation (BRT) is less than

50%

X-EV is preferred to be
implemented on public
transportation to achieve
environmentally friendly and
integrated transportation



Restriction for EV Implementation: Charging Station

Figure 5: Lack of charger availability is the main
barrier to EV adoption

Reason for not purchasing an EV
(multiple selections possible)

Availability of chargers _ 45%
Distance travelled on charge _ 39%

Cost 28% ,l
Lack of knowledge 13% f’
Technology not proven 11% "
Performance, practicality, looks 10%
Limited choice 9%
Don't know 6%
Safety 5%
Resale / residual value 4% CHARGING INFRASTRUCTURE MIX
Nothing 3%
.0 1b 2.0 30 4.0 509, ;"’ \‘\ Highways, transportation hubs.
. DC Y ~30 min charging time
Source: UK Department for Transport (2016), N=649 licence holders FAST- 280 - 300 km/hour of charging
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Source : World Economic Forum




Environment Issue: Battery Disposal & Re-cycle
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Environment Issue: Battery Disposal & Re-cycle

Source of K
B-Waste Shelter Next step of E-Waste
E-waste Management
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Source: ministry of environment



Roadmap of National Automotive Industry

1970 20|1 3 20|1 7 2(‘,I|22 20|27 20|30 2035

. I | | I
Mesin konvensional (4 Roda + 2 Roda) 3 I I |

Pengembangan Kendaraan Rendah Karbon (KBH2 dan LCEV)

Pengembangan kendaraan Bahan Bakar Nabati (Biosolar + Bioethanol) & BBG

Pengembangan Sepeda Motor Listrik dan Fuel Cell

Downsizing Teknologi Mesin Konvensional (FE > 20km/L)

" Riset dan Pengembangan Komponen Utama Teknologi Kendaraan Listrik, LCEV (Baterai, Motor,
- PCU)

Teknologi Mesin Bahan Bakar Nabati

Pengembangan Teknologi Mesin

Teknologi Konvensional : ' ' ' . Teknologi kendaraan
I I : \
X I Teknologi Kendaraan HEVV/PHEV/BEV * Fuel Cell(FCEV)
[ [
| | Teknologi Kendaraan BBG
Pengembangan Rantai Pasok dalam negeri (Hulu dan Hilir)
: : .
Pengembangan ! Pengembangan LCEV Tahap Il
Pengembangan | LCEV Tahap | IR P _
Industri I I Produksi Lokal Kendaraan Listrik, Hibrid—=PHV—~EV- FCV
I - -
: I : Produksi Lokal Komponen Utama
-\ ... ___________\ (Baterai, Motor, PCU) ________ ______________.
) I I
= RUEN Diterbitkan '.".':'.irgrretJ Penurunan
g : * : CO2 Nasional 29% *
Egefg' . | Bahan Bakar Nabati dan Gas (Sesuai Peta Jalan ESDM)
an — I -
Lingkungan i : Energi Baru Listrik | Energi Baru Hidrogen
E =)
g .. [
- Baku Mutu Emisi Euro-2 . Baku Mutu Emisi Euro-4 l gﬁ:;’gﬂig 56

Note :

1. Road map based on Government Regulation 14/2015 regarding to RIPIN
2. It also related to commitment at COP21 to reduce 29% CO2 emission w/o international support,
and reduce 41% CO2 emission with international support until 2030




BPPT Role in The Implementation of Electric Vehicle

* Providing Laboratory for assessment of x-EV

* Development of Charging Stations

* Li Battery Testing Laboratory

* Clearing Technology for Transportation system to evaluate suitable
implementation of x-EV in Indonesia

Program BPPT:
- Charging Station BPPT

- Electric Bus (Trole Collaboration ,
( y) Opportunity ~ PT.INKA
« Electric Train (KRLI & LRT)

PT. PLN

( Automotive
\ Industry )
« Electric Car  University

« Electric Bicycle

« Electric Motorcycle




Issues for Effective & Efficient Implementation x-EV

MACRO

+* Network Capacity
**Travel demand distribution

s Topography
¢ Climate
% etc ’ Must carefully
MIDDLE choose the right
¢ Infrastructure Design propulsion system,
%+ Traffic Signal Timing x-EV might be
suitable for some

** Route Selection

% etc ’

MICRO
+* Driving Behaviour
+* Driving style
+* Slope and wind drag
¢ Traffic Condition
< etc

condition

)
)
)

Regulations



RECOMMENDATION

At some environmental condition, an implementation of x-EV as
Sustainable and Integrated transportation is preferable

An Application of x-EV should be starting from public
transportation

An Implementation of x-EV on private vehicle will help to boost
the decrease on emission gas pollutant but it would be much
greater for public transport application

Several issue related to Govt regulation, environmental and
culture should be solved before the implementation of x-EV
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