~—  Automotive Platforms and Application

By Systems (APAS) R&D Centre
T REREHRGI




Eontent B &%

Who we are ()
o & 7Y

About APAS R&D Centre
Tﬁ%ﬂ&ﬁﬁ$®%ﬁ 02

Featured R&D Technologies
BB BT SR T T <R 18
A) Green Transportation 4% E
B) Intelligent Systems £ 8E& 4
T C) Smart Mobility B2/ &) 04

Technology B PR K &)
Green Transportation %% & 3 i

APAS R&D Centre Testing Services
» BFE/OORIEL RS 20

=
. 8
—.AEIIL\%
Fix:}
b
Z
gvn
E 5
g
ih\_z‘m
>
B
2§
[-]
S
v 2
- £

28

Technology % PRI R % &

Smart Mobility Z 3

Testing Service }¢

&t IR 75




YR
@ =1eamoym

it 3 3 & uonepodsues) usain
& 16 b 2 ABojouyday

-
M
n
=
5
o
o
Q
<
b
-}
b
#
o
El:ﬁ‘:—

=)
-
o8
S
[]
3
-~
<
“
-
(]
3
«
]
i
an
£

[E s 8 fAigqow yews
55 xF ¥ GH i % ABojouyday

S22 it

5S¢ @d1nas bunsal

02

H vout APAS

it B2 POV T

Automotive Platforms and Application Systems (APAS) R&D Centre was
established in 2006 by the Innovation and Technology Commission of
HKSAR Government and hosted by the Hong Kong Productivity Council.
The Centre undertakes R&D programmes as well as commercialising R&D
results in collaboration with industry, universities and technology institutes
for the development of the APAS industry. Since its establishment, APAS
R&D Centre has carried out over 100 R&D projects and focus on 3 R&D
areas, Green Transportation, Smart Mobility and Intelligent Systems. To facil-
itate greater synergy and further enhance cost effectiveness, APAS s

merged with and form part of the Hong Kong Productivity Council with
effect from 1 Nov 2012.
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L nnovation Technology Fund
BRI ES

APAS R&D Centre coordinates automotive-related project funding application
to Innovation Technology Fund. Types of project include:

MBEPLEBEHGREMMRESEE TOAEMNRIEERE - REEREE

Project Type GovFeL::?ent IP Owner Licensing Fee® | Royalty Sharing®

EEpa HpEe |PAHEEREE| HUBM RARHEE

Seed
EF

Platform
Fa

Collaborative Sponsor
aiE ®F
Contract Sponsor
=X Bp
& Negotiable
o o E

Examples B4

~

Industry Profit Tax Industry Actual

Project Sum | Project Fund | Gov Fund Cash Rebate*

. It Tax .
EEER | EEEE |BgEs | SPonsorship | pemps | Savings' | Sponsorship

i RREHES WA | ¥RERED |
L g10008 | Patform | go00m | $100% $40% $29.7% $303% !
] [=] I
L $10002 C°”a£?$“"e $490% | $510% $204% | 091348 | w$1728 |
\ = 'l

* Under the scheme, the approved industry sponsorship will be able to receive a cash rebate equivalent to 40% of
its expenditure from ITF.

* PRAERBANENES I EARHRE T OIIBFTE A LBER40% -

# The deduction will be 300% for the first $2 million of the aggregate amount of qualifying R&D expenditure, and
200% for the remaining amount. There is no cap on the amount of relevant tax deduction.

* BRI BRI LRENE20087T - OIE300% R EHIR - EREEINOIE200%16 ; RIMOR R AR
fR -

Innovation and Technology Commission has introduced new improvement

measures to the Innovation and Technology Fund, for details, please visit

http://www.itc.gov.hk

BMARERE TZRAMANMNEESEBLEER  HFHEJEHE
http://www.itc.gov.hk
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= eatured R&D Technologies
B A Eg o SR

¥

New Energy
Vehicles

HAEIRSE

v

Chargers,
Energy Storage
7 Eh,
AEERTE

Sensors,
Smart Modules

L2
reen HAtE

Transportation

HEER

Intelligent Smart Mobility

Systems e
A HEB

()

Autonomous

Driving, V2X
BENES,
V22X 1l

loV, Connectivity,
Big Data
ESH 48, KRR
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5wappable Battery Pure Electric Minibus
o[ {REE it EEN/NE

The unique 7-meters 19-seaters Pure Electric Minibus is natively designed
to cater for busy commercial vehicles operation in Hong Kong. The drained
battery can be swapped quickly and fully automatically with a full-power
battery in the swappable battery
station. The Electric Minibus is no
longer required to wait for long
recharging time. This Electric Mini-
bus has the low floor design which
provides a safe, stable and comfort-
able journey to passengers. It also
equips a monitoring system to
send real-time operation data to
fleet center.

?i?%’ﬁﬁﬁ’]ﬂi@r‘@ BN/ NERBIBIORRET - Tﬁf‘té%%fiﬂ’]ﬁ%%%

@‘é%ﬁ% - BE/)NEOERBIEPOETEEEIRERE - AFEAREE
BHNERSE - BF/NELEMERET - oI RRERM ZE’:—E = B T &P 48

E’JER?’FE BRERE 7 —EEZERSL - JUREBERPORAERBRIFEE -

Major Benefit TEMNFE

1) Zero roadside emission

2) Fast battery swapping in less than 7 minutes

3) The low floor design is safe and easy for passenger boarding and alighting the
minibus

4) Real-time passengers counting, seat-belt monitoring and vehicle running data
feedback to fleet operation center

1) o ER BRIETHM

2) BREM O R7 D EAN T

3) B aRst - LR NERESINEE

4) REHE -  Z22FEENTEIBEREZRIEHREZ PO

Application Area FEF %81

Public minibus, company shuttle bus, school bus
elivery truck
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1= metre Plug-in Hybrid Electric Coach
AY 4 = =3 A
RIGEINVESENEE
The 12-metre Plug-in Hybrid Electric Coach, the-first-of-its-kind to be
designed, developed and assembled in Hong Kong, can recharge its Lithium
Titanate batteries on the fly, thereby fulfilling the busy turnaround cycles
required by the commercial fleet operator. As compared to traditional diesel
coaches, it can achieve at least 40% fuel saving and 50% reduction in
emission. There will be further fuel saving when the batteries are recharged

at the fast charging stations. It only needs 25 minutes to charge up to 80%
battery level.

BREBNRG HEAMMERNRARBEINEGY NES - TLXEFJ%E?J’F%
DRE LRREESENE  MESERBEEFNZEILEMELK - HE
BEBNEEL—MRISH
EEBOHIEBE40%55H
HRE R BERBEBS
50% - & fEFIRIZFTEDA
ER/BMTE - dBERE
1M A% - /D\Eﬁ% SHER
FETE M8 ALE
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Major Benefit T EMFE

1) Zero emission under pure electric mode

2) Achieve up to 50% fuel saving as compared to traditional diesel coach

3) The coach can travel continuously without the need to stop for battery
recharging, meeting the busy schedule of commercial vehicles

1) AEFRINT - JERTEW
2) EE— AR SR E B BN & B 2 50%2<H
3)%%&%%/.3??%93@1 ERNRFRE MEEBHRICITREK

Application Area & %E13

1) Coach, school bus and circular route bus

2) In pure electric mode, it can operate in zero emissions zone
N IREE REAEREEL

2) EABEELT - ol ESEIUEITE
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1.5 Tonne Pure Electric Truck
16MEAEEEF) A S &8

The 16-tonne Pure Electric Truck is equipped with a high efficiency Perma-
nent Magnet Synchronous Motor (PMSM) and high capacity battery pack
for long range driving. The integrated motor controller and modular battery
pack can be fine-tuned and are suitable for different driving ranges and
road gradients commonly seen in Hong Kong and China.

168 41 B8 &) &) S} EB fig
7 e UEKME L
BE#PMSWIIESAE
B BRARRE
BEITEY - ERNEE
TR EBEERE
1Y 88 5t 48 of DL 17 1%
#H o BEAREBRED
B A #h B A [5] 47 BE BB
BEFBEEIEE -
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Major Benefit T EHNFE

1) Long driving range up to 200 km per charge

2) 1-hour battery charging time (using a 180 kW off-board charger)

3) Localization design with the PMSM and Automatic Transmission gearbox for
high road gradient up to 20%

4) Universal chassis system design for various applications

)
1) BWBEEE - —REO[178 200 N2

2) BERR1/N\ISEES /ﬂiﬂﬁﬁ ﬁﬁmgo?ﬁﬂjaﬁ?ﬁ =)

3)$ift STRYKIEE D BTN B ENEL R FE - BENINE B20%A0 38 B 17 B
) 38

4) BRAERR - ARG ARES - Fﬁﬁﬁ”ﬂﬁ%ﬁﬁi

Technology F A9l &
Smart Mobility £ 2573 &)

Application Area & %813

1) Solid waste collection trucks

2) Logistics trucks

3) Sweepers
%

1) ElgRRE Bl = 2 ‘ ‘ p

) MR EE 'as_,

3) HHIFEHE n 38
o=
SR
s =




08

5 ingle-deck Pure Electric Bus
MEFEREEL

The 12-meter single-decker electric bus is equipped with high efficiency
Permanent Magnet Synchronous Motor (PMSM), lightweight body shell
that made of T6 grade aluminum alloy, advanced Battery Management
System (BMS), Smart Driving System, Vehicle Data Cloud Network Platform
and aerosol fire extinguisher, which is fine-tuned and suitable for Hong
Kong and Mainland China Market.

12REERSYELRE 5 WEE K%
EXEE KELinosEs - Tt
WBMNEBZRG -  BEEM AR - =
yvl.ﬂggﬂﬁﬁjﬁgﬁTJﬁiL\%D:H/@ 2 &M
KEE  BeEBNAEGLSZER -
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@ =1eamoym
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Major Benefit T EZMIFE
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Lightweight bus body made of T6 grade aluminum
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2) Smart driving system enhances driving safety

3) Vehicle Data Cloud Network Platform can facilitate fleet management
NTeRinE RS (EES

) BERRAHOEABRES ‘
3) EMAEE ABB T AR ERERK ‘

Application Area FEF 15

Franchised public bus
Non-franchised public bus
Sightseeing bus in tourist attraction areas
st

FEEE+L
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F ortable Charger Kit
FRAZEHEXRERSR

The Portable Charger Kit (PCK) is a handheld electric vehicle charger. It
replaces the traditional wall-mounted AC charger by using a PCK socket,
which is small, low cost, easy to install and
maintain. It uses a proprietary AC power
socket with wireless authentication for
medium to fast charging, reducing the
need and cost to install numerous PCK
sockets in car parks.

EHET SHERE /\,.}E@EHW w o BRAZ |
KEARNBBIIAEERSE - BB/ - K
K& - SR LZEMN ’Eﬂ“ﬁ% EN Gl E=E
URBRNIEE - RAFRERBERN - B
FESFTRAFREBFRATESR - EwR
HENEESEE  AIJRERE LHDPL
ERERE - KERFREEFEESELERTER

IR A -
Major Benefit T EMFE

1) Low installation and maintenance cost
2) Small and easy to install

3) No networking infrastructure is required
1)

2)

3)
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Application Area & %813

1) Provide medium fast charging for electric vehicles

2) Provide charging points in car parks of commercial and residential buildings

3) Car parks where non-designated (“floating”) parking spaces in dominant or
parking spaces are congested

) MBENAERHEPETE

) EEFEMEERENFHISIRHETER,

3 FIEE (2E) FEAATHSEEEFEBSELEHES
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W ireless Electric Vehicle Charger
MmAREHEREIL

The Wireless Electric Vehicle Charger (WEVC) charges the Electric Vehicle
(EV) via the air by magnetic resonance. The WEVC transmits electrical
energy from transmitter coil on the ground to the receiver coil on the EV
chassis with high energy transfer efficiency. APAS has developed a high
efficiency and safe WEVC with medium charging power and magnetic flux
leakage protection. It is designed to the SAE standard J2954 on wireless
power transfer and it is compatible to European, American, Japan and
Chinese EVs.

%%%)IELLEZULJJEJ?%EE
7% S ERERE - A
EEMMEBENEERE -
%‘&‘Qi&?@%%‘ﬁé%?ﬂﬁ%’é
HERENEZEWLAE - &
AR E RS 2 IRIESAE 12954
EEERET  BBEUMN =
B ~ HAFEH A E @JE
TiEEHE ﬁzz/i‘wﬁ:ﬂ%:;;&

it SRBENZSE
Major Benefit T ZHFE

1) Make EV charging more convenient

2) Medium charging power (7kW — can charge up a BMW i3 in 3 hours)
3) Magnetic flux leakage protection

4) Design to SAE standard J2954 for high compatibility

1)

2)

3)

4) 1R

SHREELE

IRFTE (7KW — IBMW i3 EVARHA - REE3/NEE o] 7 m)
BERE R RIRE

RIESAE 129541F K RET - B REM

Application Area [EF %E1%

o
o
i>
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) Pure Electric Vehicle (PEV)

) Plug-in Hybrid Electric Vehicle (PHEV)
) Other battery powered vehicles
)
)
) 5

#LEEHEE (PEV)
HEES D) IEFHE (PHEV)
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5 mart Mobile EV Charger
EREmMEIBENERELRSF

Smart Mobile EV Charger is a mobilised
charger that offers roadside assistance
when the Electric Vehicle (EV) is out of
power. It takes 4 minutes to give the
battery-drained EV an extra 20 km mile-
age so that the EV can reach the nearest
charging station for proper charging.

EEMSEHERELM - EHNRUER

EEE)JE?E s RTS - %er/?l Eﬂ%ﬁAﬁit rﬁ
BHIHE  BORIRE - F\%'E% BNz - Bl

RE E)JE.EFJMO CEEBEFEOTRE

IR FEE L -
Major Benefit TEMFE

1) Provide on-spot charging services, effectively resolve driver's range anxiety
issue

2) Fast charge for 4 minutes to gain 20km ranging distance, or charge an EV to
80% full in just 40 minutes*

3) All-in-one solution for different EV standards at different charging speeds,
including Japan CHAdeMO, Euro IEC CCS (Combo?2) and IEC 62196
single-phase

4) Proliferate EV adoption in the community

NREBARIURERY  AUEAERENEEEERNE
),D\?%'Hlm 7& - FOEEHHIER0OAEER | FRF400EF /LS
Eﬂﬁwﬁ@\ﬁx ok

%E%ﬁéﬁﬁf&ﬂl?ﬁ SAEXE . BIER HAZREECHADeMO ~ BUMAZRZEIEC
ccs (Combo2) KIEC 62196 BRI ERTE
4) REBFBEELE FERIE

Application Area FEFE15

1) Public parking areas (e.g. shopping centers, public car parks)
2) Emergency roadside charging service

) AREFEES WBIPL - ARIFES)
)E‘Zi@i?f : 7B AR 5

* Estimation based on Nissan Leaf or BMW i3 ’

* DUHEELEAFE, BMW 3B B EhE 3
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S[0kW Frast Charging Station
50kWIRZEFTE DL

Following its inaugural launch, the 50kW fast charging station with more
robust features is introduced to facilitate Electric Vehicle (EV) adoption in
Hong Kong. The station takes as fast as 20 minutes to charge an EV up for
travelling 150km. It has attained international certification for its excellent
performance of maintaining battery life, driving safety and compatibility
with electricity networks.

"IN5RAR 5 SOKWIRER FE B UL Th A thTIBJL}’E 5 1 &8 5 - EM&E)J S5
EEBIHRE - Dl— ”EE@J%%AEZ’%@J &RRAF207EEFETE/\BL - o]
IRRISORE - TBILERBEEMS o - TRELZZNEBREREEFSHE
%iﬁﬁt ERSHPRRE -

Major Benefit T EZHMFE

1) This quick charging station provides great convenience and efficient EV usage
for drivers

2) Offer a complete quick charge solution for both Japanese and European
electric vehicles in market

1) IEREFTTBILR B E S B R B U EHES =
A/ ELNHARRABHERE FBEHERETENR

Application Area B E1E

) Public charging stations (e.g. shopping centers, public car parks, highways)
) Private car parks

) Public transportation and commercial fleets

) A

)

) I

HABIE WMBYDL - AHIEES - BEAE)
% /\$1ﬂ
/\

1
2
3
1
2
) AHXRBREHAESEK
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5 martEv Charging Station

Load Management System

ZO 2t E=m VAN Z
EEEE NI Bc 24
The Smart EV Charging Station Load Management System monitors and
analyses power usage of each Electric Vehicle (EV) charger in real-time
connecting multiple parking spaces, optimizing the use of limited power. It
provides rated power (100%) when there are only a few EVs. When more

EVs are connected, the system can reduce power output of some chargers
(e.g. 50%) so as to allocate additional power to the just-arrived vehicles.

BREE N DA FZERZER
BE - EH—*;%:?T%%D AT 78 EE 28
MWAESEER - E%EBEE’J%E
EREVEEHERER B |
FREELIEATEE (1100% ) E;E-E@JE
7E éﬂﬁjﬁ%ﬁm@@ﬁ

B AHmERESMNESR
PEEN - AESHFTERMNE
HEEE ( 1§Jﬁu50%) PIEEE S

REEENESHERE

1) Real-time monitor of the power usage of EV chargers

2) Fully utilize carpark electricity capacity for EV charging station

3) More EV chargers can be installed in old building or the existing buildings
with limited spare electricity capacity

1) BREATERNEDERBER

) EAMMARESBHE N B~ A

N EELBHEABRIVERE —LEENCANEEHREETEFRNWAE
(EEb)
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Application Area B @I

i>
Ao

1) Carpark with limited spare electricity capacity for EV charging station
2) Carpark need a large scale installation of EV chargers
1)
2) &
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1 5026262 Compliant BMS
F51S026262ME M EIE 24t

APAS Battery Management System (BMS) was re-developed in compli-
ance with 1ISO 26262 ASIL C which is on par with the safety integrity level set
by leading car makers. Detailed technical design was derived from holistic
high level safety analyses including HARA, FTA, FMEA, HAZOP, etc. As a
result of complying with state-of-the-art engineering practices, correct-
ness and completeness of requirements, specifications and technical imple-
mentation were verified, the outcome is significant improvement in quality,
reliability and safety - a hallmark of automotive electronic control system.

L
@ =1eamoym

5 B o & uoneuodsues] usaID
& ¥i¥6H L) % ABojouyday

APASEBIBSEEINBEZ 150 26262 ASIL CIREEIRF 1
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Major Benefit T EMFE

1) To provide diagnostic coverage for Single Point Fault Metric (SPFM), Latent
Fault Metric (LFM) and quantitative target of Probabilistic Metric for random
Hardware Failure (PMHF)

2) Use AUTOSAR OS as Software Element Out Of Context (SEooC) to boost
efficiency of software development

3) Maintain holistic work products for development of ISO 26262 systems

1) 12 B8 BAHGFE (SPM) A FE BBE (LFM) RO 2 7 7B 2= K 18 - AU PE AR SR (PMIHF)
NEEB81EZ

2) IRFAUTOSARTEE A AR 1E A SEooCLUR FHENBE 38 R AR

3) THMNEESELEETEISO 262625 # 5 8

Application Area FEF %8S

[E s 8 fAigqow yews
55 xF ¥ GH i % ABojouyday

1) Battery Management System
ﬁ g 2) Vehicle Control Unit
= g’ 3) Safety Critical Automotive Control Systems ‘
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H dvanced and Integrated Motorcycle
Electronic Fuel Injection System

FENERNEEFTEFIEH RMA

The advanced and integrated electronic fuel injection system for motorcycle
uses the sophisticated control algorithms to realize the optimum air-fuel
ratio so as to fulfill the Euro-IV Emission Standard. The system is able to
calibrate different types of motorcycle engines through the tailor-made
tuning software. The system is also equipped with advanced On-Board
Diagnostics (OBD) and Bluetooth module to help the driver to inspect the
motorcycle operation status and
diagnose the motorcycle faults as
well as provide timely maintenance.

BESEEFMHBENRHEEA 7T
ERZEFRIEE  LEREENESR
R BB A 2 20 R 28 I HA BF BAR %
BBERIRIRERNT - RFAEST
BHRRACBFSREITERXEH -
RMERE FTENEERZE AT
(OBD)L@%%‘@?@ HEERER
CSEESTREEZEB W EILF

HRFEERE -
Major Benefit EEHFE
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) Enhance fuel efficiency and reduce emissions

) Improve the drivability under different engine operation modes

) Low retrofit cost of electronic fuel injection for conventional carburetors
) Inspect the motorcycle status and diagnose the motorcycle faults
)
)
)
)

W= AR PRI B
WEARR LR NEFERERE EAE
EQ“**?DE%]3%%E’Jﬂﬂ@x@%fbﬁ%ﬁﬁ’]ﬁkﬁ%ﬁ
Ty 25 B8 B5 B 14 4K BE I 32 7 B i
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Application Area [EF %81

Motorcycle engines (to fulfil Euro-IV Emission Standard)
Industrial machines with small engines (such as lawn mower)
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5 mart Vehicle-to-Home (V2H) System
EREV2HENIHE LA

The Smart Vehicle-to-Home System makes Electric Vehicle (EV) batteries
as energy storage devices for households. Installing with V2H system, the
electrical power stored in the EV batteries can be transferred to households
in peak hours when electricity is at high price. It helps save electricity cost
and alleviate the high electricity demand in peak hours.

BEEV2HENEE A O
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Major Benefit T EMFE

Save electricity cost when there is time variant tariff

Relieve the high power consumption situation in peak load hours
EVs can serve as emergency power sources
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1)
2)
3)
1)
2)
3) E

) Energy storage devices for households
) Emergency power source when there are power outages

) Temporary power source for premises without power sources
)

)

)

[E s 8 fAigqow yews
55 xF ¥ GH i % ABojouyday

AR EMAEE
B R BB

1
2
3
1
2
3) RREBIRGATRH RIS

S22 it

5S¢ @d1nas bunsal

g




17

¥

High Efficiency Silicon Carbide (SiC)
Motor Controller

fix{E85 (SiC) = VB EZETIZE

Motor controller is used in vehicles with electric powertrains. It supplies
battery power to the traction motor during operation and recharges the
battery using energy recovered during deceleration. APAS has developed a
150kW high performance motor controller based on the latest Silicon
Carbide (SiC) technology, with over 3% boost in efficiency and 30% boost in
power density.

rEEFHBIESD - HEXR
flze R BEHREINE E[E)j&}’“
il - B AR Bk PS5 A Bt BE

Who we are ()
b0y

Technology B PRI K &)
Green Transportation #% & i& i

EZMABEFEOELE &S5
1 58 87 5 2 1L B +
SAEH - APASFIREF [\ J i
BB (SIC) R A NBE 5 | W / g
t— B AR5 0kW BB 1 X o £ 5
5138 - ALHEH BEHIS S8
CEREUERIEGIRL L S E:,
NEEEIRG30%MUL - Silicon Carbide +5%-10% ':éd,;:-:_;

Major Benefit T EMNITE

1) Higher efficiency with 99% and higher power density with 23kW/L of
2) Less current ripple and low noise © @
3) With robust control algorithm and reliable protection strategy T
4) Driving range extends over 5% g &1
1) =R RO ZI [T & 3% 2£23kw/L ® 2
2) B/ ERAUKMEIRS § =
3) BRASEERZERIE &%DT%E’JEAEE C BT RAE TR s =
4) B B2 T AN5% L 5 2
= v

Application Area BRI

) Pure Electric Vehicle (PEV)

) Hybrid Electric Vehicle (HEV)

) Other battery powered vehicles
)

)
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H ybrid Energy Storage System (HESS) For EV
== = SIH A LEE = Z
EHSRBEESRERTRA

Li-ion batteries are high energy density in nature but not an ideal solution
for frequent high power loads of typical cycles. Although ultracapacitors
have higher power density, extra-long charge-discharge cycle life, its
energy density is relatively low. Such properties make ultracapacitors
excellent complementary ESS device to Li-ion battery for EV application.
The newly developed HESS was tested with our in-house dynamometer.
Since the ultracapacitor module shares most parts of the high current loads,

the average current in Li-ion battery pack reduced. As a result, the battery
life can be extended.
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Major Benefit T EMNIFE

1) Control software developed by Model Based Development (MBD) has high
reusability and robustness

2) Effectively extend battery life

3) Improve available power of ESS, hence achieve better vehicle performance

1) HEZERZ(MBD)WZEHIEEE - #AMS - €205

2) BRBERE M S

3) RARERFW O AINER - EMASEMWHMRERIR

Application Area & %813

) Pure Electric Vehicle (PEV)

) Hybrid Electric Vehicle (HEV)
) Other energy storage systems
)
)
)
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R etired EV Battery Mobile Charger
Ao RIREHEEIMRR T ERMA

The Retired EV Battery Mobile Charger provides medium charging to
Electric Vehicles (EV) or supplies AC electricity. Since a retired EV battery
pack still has 60-80% of the original capacity, it can be useful for less
demanding energy storage applications so as to extend the life cycle of EV
battery. Besides, the real-time status information is uploaded to the
backend server via mobile network. Administrators can log into the web
portal to monitor and remote control on/off of the Mobile Charger.

R ERRBHEBMAME TTERLAERM
BHEPRABRBUFRLAEBEIR - B
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Intelligent Systems

Major Benefit T EMNFE

1) Repurpose retired EV batteries, extend the life cycle of EV battery
2) Real-time online monitoring of charger and battery status (e.g. operating

mode, battery voltage, current, state-of-charge, transaction records)
3) Remote control on/off of the mobile charger
1) ERRREEFEE M - B ZZun
;H#;?J:Eﬁ%é wE /ﬁJHk (NEEER - BR - 8f - FREE
M1E RS

3) E b FHEE /)ILEJJ}‘EEE%’* w
Application Area & %815

Technology F A9l &
Smart Mobility £ 2573 &)

Mobile EV charging service
Mobile or emergency power source (e.g. at roadworks, during power outage)
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5 mart Street Lights for V2X

[ ] i e

Hl:-{i:[ kﬂ nﬁ
The wireless Smart Street Light system uses sensors and data analytics to
monitor traffic conditions to enable Vehicle-to-everything (V2X) commu-
nication, including infrastructure. Apart from taking remote ON/OFF con-
trol, it measures voltage, current and power of each street light, monitoring
its real-time status. Information will be uploaded to a central management

system via mobile network. In case of malfunction, it will instantly and auto-
matically alert engineers to arrange precautionary maintenance.
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Monitoring

Diagnosis
EIZR2 MR

Major Benefit T EMNIFE

Provide real-time traffic conditions to drivers

Remote ON/OFF streetlight

Voltage, current and power measurements of individual streetlight

4) Automatic detection of malfunction streetlight and preventive maintenance
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Application Area & %813
Streetlight system

2) Road Surveillance System ‘
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T he 27 Generation MOST-150
In-vehicle Infotainment System
E_XMOST-150EREM R4 %45

The 2" generation in-vehicle infotainment system adopts the MOST-150
“Multiple ring networking technology”. The server on board connects to
hundreds of high definition display terminals. Through synergy of software
and hardware design as well as the provision of big data cloud service, the
system will not only integrate more attractive features but also enhance the
user experience.

H_RNENEMNGREE A FEAMOST-150
'ETRESRT,  ETHRRERHA
BEEERNEIRE BB B G+ HER W
STAIABIBE RN RS - 22 H AEEES
SEMEZINEE - BRERTTHPRER -

Major Benefit T EMFE

Provide in-vehicle connectivity technology based on MOST-150 standard
Provide rich user experience for long-distance journey
Provide business intelligence solution through big data cloud service

1)
2)
3)
1) RHEEERMOST- 1501 2RV B A B Bt 12
2)
3)

RREKTRERHEEEENHLER
BERAHBERRFZREBREENBRD R

Application Area EF %815

) Mass transportations, include coach, high-speed ship and high-speed train
) Mobile advertisement and media companies

) E-commerce companies
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Ful Digital Configurable TFT
Instrument Cluster

Y ERBENTFTERS

The Full Digital Configurable Instrument Cluster Development Platform
provides a highly flexible solution for the design of the instrumentation
display. It consists of embedded hardware with full TFT display panel and PC
based software design tool. The PC software tool facilities the design and
simulate of logic and visual effect on the instrument cluster. It can also
generate program source code for the embedded hardware. It allows design
engineers to shorten the development time, deliver consistent and more
reliable program code.

SYUFHERBERRTLRME
T EBEEENRASE -
MBS EREERNRET - B
613 — 52 A TFT RN FI IR
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Major Benefit TEMFE

Simplify design process

Faster development

More reliable program source code
bR TS

INERGE &R E

B o] ENRETVRHE

Application Area FEF%EE

Traditional Vehicles
Pure Electric Vehicles (PEV)
Hybrid Electric Vehicles (HEV)
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H utonomous R&D Platform
BHEEMHAMNNHETES

The Autonomous R&D platform is equipped with robust drive-by-wire
capability, Artificial Intelligence platform, 8 HD cameras and a 3D Lidar. A5G
receiver is installed on the platform by CMHK, enabling it to be controlled
through 5G signal. It is built with multiple levels of operational redundancy,
putting functional safety as

top priority. At any point, the = ¥

driver can regain full control. e

BHENFEEFaERERIER
flt - ANLEBEEFE -~ sEle i
BIREMIDNEEZ(LIDAR)
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Major Benefit TEMFE
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1) Solve lack of drivers in certain commercial vehicles in Hong Kong

2) Improve safety by avoiding accident caused by drunk driving and distracted
drivers

3) Enable V2X applications with 5G technology, including traffic management to
improve throughput and safe traffic

1) BORE B R LB AW ) AR TR &
2 BeEERMIED OERMEMNSEN - BRELE!
3) ERSGITEIARV2XER - BREREEE LIRSEHENRBLE

Application Area & %813

1) Autonomous taxi, bus and tractor

2) Low latency remote controlled driving and traffic management

3) Other autonomous mobile machines used indoor, e.g. mobile vending
machine

1) BEERNL - B
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H utonomous E-tractor

BHEEMEEIEIEE

The autonomous E-tractor is an innovative initiative in the airport running
between the staging area and cargo apron. As a first trial, extensive tests are
carried out to ensure quality, safety, and robustness of the tractor to work in
the dedicated region. Tests cover a wide range of situations found in daily
operations, like running through curve road, merging lane, tunnel, round-
about and etc. Finally, professional recommendations and assessment
reports about the satisfaction on both functional and safety requirements
will be provided by APAS.
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Major Benefit TZHIFE
1) Qualify the stability and safety of autonomous vehicles
2) Provide assessment methodology and standard for autonomous vehicles

BREPERENREENZEN
R E SRR ERHF G EAIRE

Application Area FEF$E1S
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1) Autonomous tractor or truck in confined area of airport and seaport
2) Autonomous vehicles in amusement parks or resorts
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H utonomous Delivery Mover (MiniMover)

HENERES AR

The Autonomous Delivery Mover, named as MiniMover, is equipped with a
sensor suite comprising 3D LiDAR, cameras, GPS, Inertial Measurement Unit
(IMU) and ultrasonic sensors. Through the technologies of deep learning
and sensor fusion, MiniMover is capable of planning suitable path with
collision avoidance of stationary or moving obstacles in crowded and
dynamic environment, such as buildings, parks or warehouses, in order to
delivering goods in short distance autonomously.
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Major Benefit TEMIFE

1) Capable of moving to destination autonomously

2) Plan suitable path with collision avoidance via the technologies of deep
learning and sensor fusion

3) Perform last-mile delivery tasks in a more frequent and less labour intensive
way

BEZAEE R ZIENSE N

2) BRAREBBERBRABMARNERIATEB L RE RMIZEDEEY)

3) UEIREME DS N IVETREER TR

Application Area FEF%E1

) Last-mile delivery in parks or warehouses, or indoor delivery in buildings
) Perform inspection and patrol tasks
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H dvanced OBD with
Predictive Maintenance System

EEESERInZEH 24

Unpredicted interrupt of service due to component K KEEEFENCN
or system failure is a costly penalty to fleet operators. APAS OBD Link
Periodic maintenance is one of the preventive mea- #% Disconnect
sures to counter the problem. However, replacing = g vemers

parts ahead of its failure increases maintenance costs.

Advanced On-board Diagnostics (OBD) is powered = Ml ENGiE

by big data analytics, APAS predictive maintenance = g arreny
algorithm predicts part failure in its infancy. Thus,

unpredicted interrupt of service is avoided and main- foodlrdyind
tenance cost is minimized. () moror
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Predictive maintenance based on actual condition of components
Detection and monitoring of driver behavior

Lower maintenance costs due to extended parts usage

Higher availability of vehicles

1)
2)
3)
4)
1) BERBHERIRRR TR RIE
D MAREETHERTR

3) BN HERZSAEmEEEZNRR
4) BESREML YR
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Application Area [EFI%EE

Commercial vehicle fleet

1)
;% g 2) Government vehicle fleet
; g’ 3) Driver behavior based insurance
W g 1) BEEMER ‘
2) BIRER S )
5% 3) ERERITAMNEWIRR




27

H dvanced Driving Assistance System (ADAS)
FIEE B 24t

Advanced Driver Assistance Systems (ADAS) are developed to enhance on
road safety and driving experience. The system helps to avoid collisions and
accidents by image detection technology that alerts the driver for potential
problems on road.

TEERBINARZHNEREZETAEERNRL, ToULUBNERNZ

EMMBEENZEZMN - EREGEIN - TEERBAAARHUNLZZINE
SEBRIUENSNEE ESERBEENLZHE -

There are three functions of ADAS, including:
SEEBREB AR EECE =EINEE

Vehicle Lane Change Pedestrian
Collision Assist & Blind Warning and
Avoidance Spot Detection Protection
System System System
FEMERR Gk AT ARBRIER

BN SR,
Bl Z %

AR %4

Major Benefit T EHMFE

1) Comfort (Improve driving comfort and reduce driver's work-load)
2) Safety (Prevention of accident and reduction of crashworthiness)
3) Economy (Reduce maintenance fee)
1)
2)
3)

fFEM (ReERerBEM BV ERETIFE)
22 (FABLSHEEE LR D AlE)
LB (REAERINSHUAEEBER)

Application Area & %813

1) Autonomous Vehicle

2) Surveillance system

3) Railway transportation system
1) BENERLER

2) BB R

3) MIERIBRG
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Vlehicle System Controller
S EEEEETIEE

Vehicle System Controller (VSC) coordinates driver inputs with powertrain
sub-systems including Battery Management System (BMS) and Motor
Control Unit (MCU). It plays a crucial role in management of energy flow for
enhanced driving experience, efficiency and safety. It also handles brake
force distribution between regenerative braking feature and hydraulic
brake. APAS’s VSC takes automotive functional safety (ASIL C) into design
consideration which provides over 97% diagnostic coverage of single point
fault.

HEH|ZR (VSO B E R iRt
HBEHAFHIRE BT %
MEEEMEE 2R EHEIEE 28
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Major Benefit TE/MITFE

1) Control software was developed with Model Based Development (MBD) for
high reusability and robustness

2) Seamless integration with APAS proprietary BMS

3) Able to control different energy sources on Electric Vehicle (eg. Ultracapacitor
and battery)

1) AR MBD)WEEHIEES - EAMS - £2 05

2) EAAPASHIBMS R &t e= o &

3) O] EHIEEE FHAEEREIR (BRES KEM)
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) Pure Electric Vehicle (PEV)

) Pure Electric Vehicle (PEV) with li-ion battery and ultracapacitor
) Other battery powered vehicles
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H pas R&D Centre Testing Services
it 2& o ORIl 3l AR 75

APAS R&D Centre test lab is capable to provide support to the research
projects related to automotive parts and accessories, as well as to provide
testing services to the industry. Services include providing testing facilities
and consultation. The Centre can also help to develop test plans, analyze
data, design test fixtures, and provide diagnostics and technical supports.
Below is a list of tests the Centre provides:

e O BREDSHRAEZEARNIRE T - DURAEFIREEREER

7% - IR ERIR AR E KEEIRTS - RSO0 o] UE RS E R E AT
g~ DI EUE ~ IRERERRITSIE - DUN 288 dr D BERR AV AR AR S

Functions

FEIEE

Test Standards
BEAHE

Testing Equipment

Spray Water Test Unit
WK R B AR

IPX3, IPX4, IPX5 and IPX6
according to EN 60529, DIN VDE
O470___

In a water spray chamber,
test sample's water leak and
evaluate waterproof seal.
TEMIRAIRIE & - R4
te R 5 A AU B 2K M KR
R1E

Dust Test Unit
W BT B Fa

In a dusted environment,
validating the testing
sample withstands the
impacts of dust.
REWEIRIE - A
ARG EREENER
ARIED

IP4X, IPX5X according to
EN 60529, DIN VDE 0470,
SAE J575

Temperature and ASTM D3580; In a controlled temperature

Climatic Test System
for Vibration Test
S10R//REE STk

Famaalirig

MIL-STD-883G, Method 2007.3;

MIL-STD-883G, Method 2026;
MIL-STD-202G Method 201A;
MIL-STD-202G Method 204D

B.:
L. |
W I {

and humidity environment,
conduct vibration tests and
analyze results.
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Testing Equipment
At e

Temperature and
Climatic Test System
PRIR R S 2 158
5LERAE

Shock Test System
m P B B AE

Battery Testing
System
BHEEREEMA
Eiear

EV Battery Testing

System

BEEEMAEEE
BERORIRE A

Vacuum Chamber
BHZEH

Test Standards
BEAG R

IEC 60068-2, 60721-4;
DIN 40046, 50014, 72300;
ETS 30019; BS 2011;

VG 95210, 95332;
MIL-STD-202, 810, 833, -E-5272

IEC 60068-2-14; DIN 40046;
MIL-STD-810,8830;
JESD22-A101

UN38.3 standard (38.3.4.1)

Functions

FEThAE

Provide temperature with a
high change rate and
changeable humidity. Test
sample's performances in
this environment.
RESERE/RRE I

RERE  OMEE M
RS RRIRED
AIMERE -

Provide instant tempera-
ture change by moving
parts in the dual chamber
to test thermal shock.

E FaBs 7 ER B s AY

BES(LEE - MEE
RSB PENA

Measure single cell battery
charge / discharge perfor-
mance, as well as its
temperature move.
RIS BRI E M AE
VUK Bt m S R4 -

Simulate and evaluate EV
battery via high power and
adjustable system.
BIBRINEO ARG
5 RORIER BB Eh BB BB Y
PERE

Provide a vacuum environ-
ment to test sample.
REETIRIE - &5 m

ROPERE -



Testing Equipment
AR E

Handheld Spectrum
Analyzer

FHRBRDTE

Impedance Analyzer

BRI AT

Programable
Electronic Load

ofmEiElErRE

EV Charger Analyzer
BHERBONE

31

Functions

FEINEE

Used for maintaining or install-
ing transmitter systems, check-
ing cables and antennas,
assessing signal quality in
broadcasting, radio communi-
cations and service, measuring
electric field strength or in
simple lab applications
MR Z KRBT ERR
wEE%ﬁ%,&EE%

EREREMREPIMEE
FmE - AEEHBENEG
BRNEREEM -

The equivalent circuit analysis
function supports seven differ-
ent multi-parameter models
and simulate equivalent param-
eter values of components.
SWEBBENTINEESRR 7 &
ENEEE S (Gt ok T
HHWENSEE -

Simulate a variety of load
conditions under high crest
factor and wvarying power
factors with real time compen-
sation.

BB B RN ET 7 EI
%WEX?FE?EEEEIJ&%I%MD

W e

Analyze the EV charger perfor-
mance

DB ERBINFTEN

Hb
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=3 Testing Equipment Functions
o Bz sR TENAE
Dynamometer Measure the speed, torque,
AITHH power and efficiency of the
motor.
R ERERE ~ B -
ESIEER

Optical Microscope
VI ESERTHER

Check the PCB quality.
REBERAIME

it 3 3 & uonepodsues) usain
& 16 b 2 ABojouyday

Data Acquisition / Record the real time current,

Switch Unit voltage and temperature
HIRRER data.
BIFRFRC 8 EER ~ BEANR
EER -

B GH 4 32 ABojouyay

Conducting energy, load
and power quality testing.
ETRAREEE - BHEAIN

R BRI -

Power Logger
BREESRCIRE
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In addition to Environmental Stress Test and Ingress Protection Test, the
Centre also provides tests related to the automotive parts and accessory
systems of electric vehicle:

BRIZIEFE SRIE Mingress ProtectionBhRE & ARRIEE N - AR/ OVEIBHE LT £
HEFHHEEIEROAEE

[E s 8 fAigqow yews
55 xF ¥ GH i % ABojouyday

- Electromagnetic Compatibility (EMC)

Bl AR

o - BT2000 Battery Characterization System R
B2 BEMANBZRSA e
o 3 I -]
% v - Digatron EVT300-500 IGBT Electric Vehicle Tester

3 B E AT R4 ceRmFED |

= o v a0

% - EV Motor Dynamometer Platform Test lab is 1S09001:2015 certified

B EEHE B AINIES S8R 2= B EN2IS09001:201552 25
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Au Platforms and Application Systems R&D entre

4/F, uilding, 78 Tat Chee Avenue,
KowiIc ong Kong

Tel: (852) 2788 5333

Fax: (852) 2788 5406

Email: apas_info@hkpc.org

SEERHED O

BENEEZIRTSREBEENAKIELEZ
EE.HE (852) 2788 5333

{825 (852) 2788 5406

& #: apas_info@hkpc.org

Website ) WeChat

6102 AON



