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Smart Mobility

Pengembangan Infrastruktur Charging Station untuk
mendukung E-mobility

Smart Energy
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-4,‘,'BPPT Fitur dalam Smart Mobility prr

Informasi Transportasi Berkualitas — ,$‘ Green Mobility, ramah

Tinggi Untuk Memenuhi lingkungan, ramah pejalan
Kebutuhan Diverse kaki
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Harga dan Menyediakan data
Pembayaran lebih menggunakan
mudah dan efisien teknologi yang

lebih maju seperti

prasarana digital
& dan TS

Lingkungan jalan yang aman
dan nyaman

Smart Mobility

PRASARANA

Ka BPPT, FGD Indonesia Smart Mobility outlook, 28 Mar 2019
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» Emisi karbon bidang transportasi  » Kesadaran akan perubahan iklim dan regulasi
CO2 emission from energy sector pembatasan pemakaian bahan bakar minyak

e UU no. 16 tahun 2016

= Ratifikasi Paris Agreement

Fugitive Emission

Manufacturing PerprES- NO- 55/ 2019

Construction
= Other fuel combustion

= Program percepatan kendaraan listrik baterai

= Transportation

» Perkembangan KBL global

Global long-term passenger vehicle sales by drivetrain

Million vehicles
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Source: BloombergNEF
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https://www.climatewatchdata.org/

Smart Mobility
7 4 oBgARPT Shift to Electric Vehicle W

Teknologi
BPPT

Walking, Walking,
Cycling, Transfer Mass Transport Facility, Transfer Cycling,
Electric Point equipped with charging Point Electric
Vehicle station Vehicle

Workplace

Ka BPPT, FGD Indonesia Smart Mobility outlook, 28 Mar 2019
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Perkembangan Teknologi dalam
4 BPPT ° °

S e s Mendukung Smart Mobility

5. SISTEM ANTAR MODA
VEHICLE TO VEHICLE (V2V)
COMMUNICATION AUTONOMOUS VEHICLE TERINTEGRASI DAN TERPADU

VEHICLETOINFRASTRUCTURE 4. SISTEMTICKETING SATU TIKET UNTUK . SMART PARKING

e

=

Ka BPPT, FGD Indonesia Smart Mobility outlook, 28 Mar 2019
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WA Prospek Industri Kendaraan Bermotor Listrik
., / OBPMPT - Proyeksi -
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1.500.000 | 2.000.000 [ 3.000.000 4.000.000 | Produksi (unit)

800.000 2.000.000 3.125.000 4.500.000
Unit Unit Unit Unit
10% 20% 25% 30%

2020 2025 2030 2035
Ref. Menteri Motor Fuel GESITS

Perindustrian, 31 Juli 2018 Cell BPPT 8.000.000 | 10.000.000 | 12.500.000 | 15.000.000 | Produksi (unit)
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Battery Cell

Baterai Manufacture
Lithium e

¢ e

Active
Material
Battery,

Mineral Extraction
for Active Material
Battery
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Research Actors in Battery :

UNS, Pertamina, LIPI, BPPT, NIPRESS, LEN, Kementerian ESDM, Kemenperin

Target 2024

« Pemenuhan Produksi sel untuk pasar. Stasioner (100%); Kendaraan (75%)
» Fast Charging handal produksi DN

Control, Safety,
monitoring,
BMS, Internal
Charging

UNS, BATAN, PERTAMINA,
BPPT, TOSHIBA

Fast

Charger Rectifier &

Smart
Variable
Converter

- (BPPT, LEN)

Smart
Charging

‘, Station

ﬂ““ dengan

L = EBT
BPPT, LEN, (BPPT,LEN, PLN, APAMSI,
Plug-in PT HS PT HS POWER)

untuk  pPOWER Software
Charging sistem
Station - kontrol dan
Baterali Komunikasi
BPPT, BSN) (BPPT, PLN)




&y BPPT INOVASI TEKNOLOGI FAST CHARGING
, / T KENDARAAN BERMOTOR LISTRIK

Untuk kemudia
dapat dibuat EV
Converter Kit

Pengembangan

Fast Charging J Charging System Kit

System - TKDN tinggi

Pengembangan _ * Produk Dalam
Rechargable Battery Produk Komersial berstandar global Negeri

dengan Fast Charging) Dijadikan benchmark / produk standar
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W PERAN BPPT DALAM MENDUKUNG INDUSTRI
778PPT KENDARAAN BERMOTOR - PENGUJIAN

SOLID SMART SPEED

Industri Otomotif Existing (ICE) Industri Kendaraan Bermotor Listrik (BEV)

Uji kekuatan struktur ﬁ B2TKS

Uji material plastik / polimer QQ BTP

Uji propulsi / Sistem Kelistrikan -
BT2MP / B2TKE )

: Balai Besar Teknologi Kekuatan UJ] efisiensi/konsumsi energi
Struktur

: Balai Teknologi Polimer

: Balai Teknologi Termodinamika UJI baterai
Motor dan Propulsi

: Balai Besar Teknologi Konversi

Energi Ui . 5 \
ji charging station * jf B2TKE
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78PPT

SOLID SMART SPEED

Communication

Communication &
Server P (3)

Billing
. Upcoming CSs

Authentication "

Server Aggregator

F

CS BPPT Thamrin, CS PT LEN, Bandung

JakarT Pusat I

CS PUSPIPTEK,

Serfong_
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HASIL KEGIATAN INOVASI 2019
Charging Station Management System

Monitoring 3 unit CS pada lokasi tersebar dan
dapat dikembangkan hingga ratusan lokasi CS
dengan tampilan fitur-fitur :

Status CS (in use, available, offline, service)
Jumlah transaksi

Daya dan Energi yang digunakan

Durasi dan waktu pengisian

Harga energi berdasarkan waktu

Identitas pengguna

Biaya energi yang dikeluarkan (billing system)

OCPP

!
s, o S o 6B
Ev CcP

CsMs $
N

: Charge point i@

Open charge point protocol Clearing House
Charging station management system
Electric mobility service provider

: Distribution system operator




HASIL KEGIATAN INOVASI 2019
Charging Station Management System

RADAN PENCIALAN TAN ZINE RAFAN THONQLOG
L ol

78PPT

SOLID SMART SPEED

Dashboard Charging Station Customer Transaction

Transaction History

43

e

Total Transaction

Show entries

435

|

Transaction This Year

258

Transaction This Month

Transaction Today

Connector

Consumption
(kwn)

Charging Cost
(ioR)

EV Charger Site BPPT
Thamrin

2020-02-26
12:17:25.000000

4497 0105:51.000000

62,057

EV Charger Site BPPT
Thamrin

CCS TYPE 2- MODE
4

2020-02-26
12:03:03.000000

OHL56.000000

EV Charger Site BPPT
Thamrin

2020-02-26
1:24:27.000000

00:50:00.000000

EV Charger Site BPPT
Thamrin

2020-02-26
06:35:26.000000

00:27:33.000000
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Sistem Operasi
Pengisian Kendaraan
Listrik

User @y
-~
ﬂ.

T
H‘(—)EH m(—)gs‘: ©
EV P $

CSMs
: Charge point

: Open charge point protocol Clearing House
Charging station management system
Electric mobility service provider

: Distribution system operator

Charging Station Management
System Network Topology

13




)Y A Uji Battery KBL Roda-2 Rechargable Li-
)BPPT "~ Ion Battery 72V, 20 Ah /1440 Wh

SOLID SMART SPEED

Menggunakan Peralatan Menggunakan Peralatan
Pengujian Battery dengan Pengujian Battery dengan input
input DC Fast Charger 5A, DC Fast Charger 9,9A, Tegangan

tegangan 70,5 - 82 Vdc 70,5 - 82 Vdc

Spesifikasi :
Tegangan Spesifikasi :
100 VDC, Tegangan
Arus max 200 100 VDC,

Arus max 200
Adc

Baterai Gesit Tipe EV 2040 72V

Baterai Gesit Tipe EV 204K 72V Charge 3

Charge 1
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SMART ENERGY
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78PPT

SOLID SMART SPEED

9.1.1
All-
season
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& freight
transport
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economic
growth

N\
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adaptation
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/ \\

J

17.6 &
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Access to
internet

125

Reduce
waste,
Improve
recycling
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Reduce
food
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ICT
5. b Use
of ICT
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empower

Education
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Access to

|f
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\
\
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||\ renewable /

{ )\\energy
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modern
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/

\
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/

-

to basic
services

Built environment

6.1
Access to
drinking

water

6.3

Improve
water

quality

'\

Health

3.8

Universal
access to
health care

between energy demand and SDG targets and indicators [1].

Multi-dimensional interactions

[1] W. G. Santika, M. Anisuzzaman, P. A. Bahri, G. M. Shafiullah, G. V. Rupf, and T. Urmee, "From goals to joules: A quantitative approach of interlinkages between energy and the Sustainable Development Goals,"
Energy Research & Social Science, vol. 50, pp. 201-214, 2019.
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OPTIMASI EBT p—
) BPPT Benefits & Challenges L il

SOLID SMART SPEED

Challenges

impah - > Biaya investasi besar

» Beberapa sumber EBT tergantung
kondisi cuaca sehingga outputnya

intermittent
= menganggu stabilitas jaringan listrik

= Rendah Emisi karbon = Memerlukan buffer (energy
I3333) storage)

@ » Ketebatasan lahan

o " PLTS membutuhkan lahan luas

= Maksimalisasi potensi lokal " PLTA bisa merubah kontur dan
menganggu vegetasi sungai

Geothermal berada di lokasi
konservasi
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BPPT JARINGAN LISTRIK MASA DEPAN

,501[95MAR]’5PEED DISTRIBUTED INSTEAD OF CENTRALIZED

t Centralized

|

Or.

~ “+«.Power Plants
e

£ ’ T — -
Ry '25’5 !
Lmy i’_

ouses 1.1- |

_ ™ akl Fuel Cells

Ind ust;!l_—:- l :-"—

— . . Plants o oosS
Virtual ' . Wind
Power Plant .-”-'\(/bines- 2
FUTURE POWER GRID ARCHITECTURE [2]

[2] Directorate General for Research Sustainable Energy Systems, "European SmartGrids Technology Platform: Vision and Strategy for Europe's Electricity Networks of the Future," European Commissions
EUR 22040, 2006.
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R
» Pengembangan kelistrikan ibukota baru
yang ideal :

Iy & pepr” |
erer Disain Ibu Kota Baru |

e Zero down time (perlu minimal 3 layers sumber
pasokan tenaga listrik),
Implementasi smart grid
Microgrid untuk peningkatan reliabilitas dan
reseliensi (
Lebih banyak sumber Pembangkit EBT
Penggunaan Kendaraan Bermotor listrik

unakan pengetahuan profesional Anda dan pengalaman Finex untuk mencapai
tujuan Anda Finex

SINDONEWScom estas opbersamaFine TEMPO.CO

Home News Sports Autotekno Lifestyle Bingkai Indeks — — —
home > news / / - ,’ ¢ / W / ‘f—r—}/
Kelistrikan Ibu Kota Baru Berkonsep Smart and Green g alaamennud,  Cr
E n e rg y HOME > OTOMOTIF

Menhub Sebut Ibukota Baru Hanya Akan
Beroperasi Mobil Listrik
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COUNTERMEASURE:
) BPPT KOMPENSATOR FLUKTUASI EBT

SOLID SMART SPEED

Turbin angin

Fluktuasi PLTS

sumber
EBT Baterai

Short term fluctuation

> Power management Hidrogen
= Load sharing, Fuel cell
droop control, dll Long term fluctuation Frekuensi

» Energy managemer stabil

= EMS, BMS Hydro pumped

> Forecasting method { 1storage
\ B

‘ i 1

' s J

Mesin diesel / gas
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MICROGRID - COMMUNITY RESILIENCE
‘LBPPT KEY FEATURE mfg

'SOIJD SMART SPEED o

Small and localized

- closer distance between load and generation >
reducing line losses, easier dispatch
management

- lack of inertia = susceptible to instability

D

Can be operated either in connected or islanded

mode

- enable energy export import

- provide self-supply during main grid blackout 2>
increase reliability

.

-
o’ D
- ~
** Rt
B ® e
* - .
- . -
- .
-
-
- e .
.
o
.
N

Intelligent
Commercial * Campus * Residential - to accommodate variable RE & manage its

e Dat t .. i entities dispatchment - need to apply
atacenter e Critical Services additional control and install the enabling

Remote .
° Communlty o Ut|||ty technologles

Military e Industrial Operated in low — middle voltage (distribution
system)
- prone to voltage drop
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MICROGRID - COMMUNITY RESILIENCE
'BPPT KEY FEATURE

SOLID SMART SPEED

= System control

PCC

Hierarchical Distributed

Restore mean

Communication Link
System Restore nomal
Free reserves
Frequency

i after outage
Backup power (storage Activate Prlmary E
small capacity) | Control H

Activate Secondary H Correct
If responsible Control

thermal power

Non Sensitive ! o H
Load . ! H
Local :

. ComroHerE “ Dispatchable Tertiary

Non Sensitive | plant

Load . ‘ .
—> i Sensitive . Time
o i » o — ACtiVate 0N long term Pt
! ! i

Non Sensitive i Power anﬁrlid
Load | "~ "7 Electronic
C

Local | (Interface)
ontroller] Non-dispatchable

o 4 /@ =2 = Multiple microgrid

Load
> Sensitive -
H Load

| G-N .

! Power = T
- —. =l Electronic _/ G_

Local ! (Interface) G— 1}
e _—

—
'

ontrolled DC - Energy
PR T Storage System
Data Communication Network !

Electricity Network

— Unidirectional Power Flow —_

i

i

f

!

<«—> Bidirectional Power Flow R
Local

Controller AC - Energy
> Storage System

> Sensitive
Load

> Sensitive
Load
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BPPT DEMAND SIDE MANAGEMENT f”'jJ

,50.[!0 SMART SPEED

e

Demand Reducing Measures Demand-Side
SHORT Management

. TERM :
Vehicle for DSM implementation

DEMAND
DEMAMND

y

| | BASE CASE PEAK SHAVING

Dispatchable Non-Dispatchable

I ' , ' 1 TIME OF DAY TIME OF DAY

Dispatchability

Decision Reliability Economic Time-Sensitive Pricing

[ : | | —

. Ene.rgy- . Energy-
ey I Voluntary I SR I Price

DEMAND
DEMAMD

COMNSERVATION/ LOAD SHIFTING
EFFICIENCY

TIME OF DAY TIME ©F DAY

Demand side management strategy

DEMAND RESPONSE CATEGORIES [3]
[3] North American Electric Reliability Corporation, “2011 Demand Response Availability Report”, March 2013 [Online] Available:
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https://www.nerc.com/comm/PC/DADSWGRelatedFilesDL/DADS 2011 Demand Response Availability Report (March 2013).pdf
https://www.nerc.com/comm/PC/DADSWGRelatedFilesDL/DADS 2011 Demand Response Availability Report (March 2013).pdf
https://www.usaid.gov/energy/efficiency/basics

DEMAND SIDE MANAGEMENT
]BPPT Efficiency Energy ,f%

SOLID SMART SPEED -

Building I Vehicle
 Building energy management  Shiftto EV or PHEV
« Air, heating, and ventilation

« Building facade
* Lighting system Human behavior

» Addressing variety of social, cultural,
and economic factors

\ » Create net zero energy building /

2 ) Generation & distribution
* Implement CHP (combine heat &
power)

Increase

. \ by o resilience
Community y
on Islanding during

« Accessible options for walking, biking, B emergency (grid
. . 4 blackout)
and public transportation are key to e o
reducing the need for personal vehicle inverter

(charger)
travel SELF-SUFFICENT ENERGY HOUSE
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DEMAND SIDE MANAGEMENT
]BPPT Demand Response in Microgrids

SOLID SMART SPEED

Commercial
/~  customer

. = Meter, sensor, . e Load shedding based on battery’s SoC

DERs locaMd communication & other
controller proper technologies

Microgrid
distribution line

Loads: HVAC, lighting : : ‘ Critical loadss

system, and other non .
critical equipment Demand-side

MNon-critical

MNon-critical

Electric loads
Vehicle e

management ‘ loads

Microgrid
central
controller

DERs local
controller

E Residential
Meter & 4 customer ™\

communication

A
A
DERs local Loads: water heater, air \ D
controller conditioning, pool pump, ~ D
washing machine, dryer,
4 — — — =P Data communication dishwasher, etc. L ~ D

DEMAND RESPONSE
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INOVASI SMART GRID DAN MICROGRID BPPT
) BPPT Puspiptek Microgrid

SOLID SMART SPEED

W

WW”MMW

S Single Line Diagram

Detail monitoring of Rooftop PV performance

Feeder Remote Control (CB monitoring and control)

Power back up system

Automatic Load Shedding and Demand Response Simulation
Home/Office Automation using loT Devices

Transformer/cubicle monitoring connected to Asset Database for
asset management system

EV Charger control and monitoring

Integrated Control Center
Renewable Energy Projects

y (Hz)

Active power (kYY)
Active Power (kYY)
Frequency (Hz)

Frequency

Puspiptek Smart
BPPT Head Office Micro Grid

PLTP Binary Cycle 500
Smart Enegzlem ‘ KW, Lahendong

O re after pos i | . Future Connection

» Active Power Management, Enabling soft starting ramp & power reduction il i

P Pramuka Fuel Cell Fuel Cell H20ne Smart Grid

at over freq u en Cy icrogri ne Baron rmun Jawa umba

10:43:50
10:44:00
10:44:11
10:44:21
10:44:32
10:44:42
10:44:53
10:45:03
10:45:14
10:45:24
10:45:35
10:45:45
10:45:56
10:46:06
10:46:17
10:46:27
10:46:38
10:46:48
10:46:59
10:47:09
10:47:20
10:47:30
10:47:41

10:47:51
10:48:02
10:48:12
10:48:23

(o)
®
—
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yy A INOVASI SMART GRID DAN MICROGRID BPPT
BPPT PLTS Bilacenge W% &

,50.[!0 SMART SPEED

PLN power demand command

Supply power (kW) Example. 220 kW
EMS Supply time ($:00 to 15:00)

r generation Supply electric energy

Objective :
l Supply power * To deliver constant and
1 stable power to the grid from

Time axlsu DC vastalion voltage | Dﬂfﬂclﬁﬁf:' | eXiSting PV

_ Battery Supply power 220 KW To Increase the power of PV
DC 250, |confioler] Leadacid battery system without disturbing the

DC 380V BUS DC asov DC 48V & group 150 kW

weak power system
70 kW To Implement Smart Energy
Storage Management

Isl-ppwelemicenergyl Supply power System that can extend
M T0 kW

IM:;I battery life
Time axis ﬂ DC variation mm DC [ AC inverter

- —

DC 380V BUS DC 4BV 6 group

power generation

700 kWp PV
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INOVASI SMART GRID DAN MICROGRID BPPT
PV + Battery + Fuel Cell Microgrid Concept

Oufput - 100 KW A
Storage capacity : 200 2
KWh

Electrolyzer 4 Nméh
Hydrogen tank 135 Nm#
Fuel Cell 10 kKW
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H2 producti on &
storage

Power demand
nr Da‘_n.r

Surplus pawer u ‘2

Industnal material

Storaga for disasters
Heat

Electricity Cooking

~0 =

= Lighting

T -

v

Case5 : H20ne System

- PV : 2.0 [MW]
- Battery : 5 [MWh]
- EC - 100 [Nm3/h]

- FC : 300 [KW]

- H2Tanks : 3000 [Nm3]

Karimun Jawa

( )] 3,000 Nm3 ] 47 =]
Pansl 2._ Oll-\. 1 l 3 2,000k -
k] H’;Gk ] ‘L‘. 2,00 (1.6[W [_.'rllij:- 5,0[ [kWhi]
1 [Battery Charge/Discharge]
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