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https://zh.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC
https://zh.wikipedia.org/wiki/%E5%AE%97%E6%95%99
https://zh.wikipedia.org/wiki/%E5%A4%A7%E5%92%8C%E6%B0%91%E6%97%8F
https://zh.wikipedia.org/w/index.php?title=%E6%B0%91%E6%97%8F%E5%AE%97%E6%95%99&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E6%B0%91%E6%97%8F%E5%AE%97%E6%95%99&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E6%B0%91%E9%96%93%E4%BF%A1%E4%BB%B0
https://zh.wikipedia.org/wiki/%E8%87%AA%E7%84%B6%E5%B4%87%E6%8B%9C
https://zh.wikipedia.org/wiki/%E8%87%AA%E7%84%B6%E5%B4%87%E6%8B%9C
https://zh.wikipedia.org/wiki/%E6%B3%9B%E9%9D%88%E8%AB%96
https://zh.wikipedia.org/wiki/%E5%A4%9A%E7%A5%9E%E6%95%99
https://zh.wikipedia.org/wiki/%E7%A5%9E_(%E7%A5%9E%E9%81%93)
https://zh.wikipedia.org/wiki/%E8%87%AA%E7%84%B6%E7%95%8C
https://zh.wikipedia.org/wiki/%E8%87%AA%E7%84%B6%E7%95%8C
https://zh.wikipedia.org/wiki/%E7%8F%BE%E8%B1%A1
https://zh.wikipedia.org/wiki/%E7%A5%96%E5%85%88%E5%B4%87%E6%8B%9C
https://zh.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E7%A5%9E%E8%A9%B1
https://zh.wikipedia.org/wiki/%E5%B9%BD%E9%9D%88
https://zh.wikipedia.org/wiki/%E6%B1%89%E4%BC%A0%E4%BD%9B%E6%95%99
https://zh.wikipedia.org/wiki/%E6%9C%9D%E9%B2%9C%E5%8D%8A%E5%B2%9B
https://zh.wikipedia.org/wiki/%E7%99%BE%E6%BF%9F
https://zh.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E4%BA%BA
https://zh.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E6%9B%B8%E7%B4%80
https://zh.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E6%9B%B8%E7%B4%80
https://zh.wikipedia.org/wiki/%E7%94%A8%E6%98%8E%E5%A4%A9%E7%9A%87
https://zh.wikipedia.org/wiki/%E5%A4%A9%E7%9A%87
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Leonardo di ser Piero da Vinci James Watt FRS FRSE

Sir Isaac Newton FRS PRS
T (30 January 1736 — 25 August 1819)

(25 December 1642 — 20 March 1727)

(15 April 1452 — 2 May 1519)

Albert Einstein
(4 March 1879 — 18 April 1955)

Charles Robert Darwin, FRS FRGS FLS FZS Thomas Alva Edison
(12 February 1809 — 19 April 1882) (February 11, 1847 — October 18, 1931)


https://en.wikipedia.org/wiki/Fellow_of_the_Royal_Society
https://en.wikipedia.org/wiki/President_of_the_Royal_Society
https://en.wikipedia.org/wiki/Old_Style_and_New_Style_dates
https://en.wikipedia.org/wiki/File:It-Leonardo_di_ser_Piero_da_Vinci.ogg
https://en.wikipedia.org/wiki/Fellow_of_the_Royal_Society
https://en.wikipedia.org/wiki/Fellow_of_the_Royal_Society_of_Edinburgh
https://en.wikipedia.org/wiki/Fellow_of_the_Royal_Society
https://en.wikipedia.org/wiki/Fellow_of_the_Royal_Geographical_Society
https://en.wikipedia.org/wiki/Fellow_of_the_Linnean_Society_of_London
https://en.wikipedia.org/wiki/Fellow_of_the_London_Zoological_Society
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Before the Fukushima nuclear disaster, Japan had 54 nuclear reactors,
which supplied about 30% of the country’s electricity needs, most of
them remain shut due to safety concerns.

Toshiba is one of Japan’s three nuclear power plant manufacturers along
with Hitachi and Mitsubishi Heavy Industries (MHI).

In the nuclear business, Hitachi and MHI formed alliances with US-based
General Electric and France’s Areva respectively, while Toshiba
purchased Westinghouse Electric from British Nuclear Fuels Plc (BNFL)
for about US$5.4 billion in 2006.

But Westinghouse filed for Chapter 11 bankruptcy in March 2017.
Toshiba divested its Westinghouse stake in April 2018 and decided to
withdraw from the overseas nuclear business. IHI also held a
Westinghouse stake of 3% before the US company’s bankruptcy.

In fiscal 2017, which ended in March 2018, Toshiba and IHI posted
nuclear power-related sales of 168.6 billion yen (US$1.53 billion) and
33.8 billion yen (US$S307 million) respectively.

Toshiba was about to bankrupt due to the acquisition of Westinghouse
Electric.

TOSHIBA @ Westinghouse
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Port of Kobe
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Hydrogen converted from very
poor-grade brown coal from

POWER Kawasak. ad
Australia is enough to supply
Iwatanl Shell 200 years’ energy usage of
Mambe

whole Japan
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Nissan Leaf, Hyundai Kona, Kia Niro, Tesla Model 3: from 40Kwh — 64Kwh
Available in Hong Kong from March 2019



All existing EV fast charging stations in
Hong Kong support CHAdeMO and
CCS2 DC fast charging up to 50KW.
They support passenger vehicles only.

No charging infrastructure exists for
heavy duty electric or fuel cell vehicles

A single deck electric bus
prototype with 200Kwh+
battery packs developed by
HKPC/ITC caught fire at a
parking site in Yuen Long on 13
December 2015. The electric
bus was neither in service nor
being charged.
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2019
On sale !

Volume : 3001
OD: $406mm XL : 4,300mm
Weight : 1,800kg
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Measurement of hydrogen
mass using acoustics
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https://zh.wikipedia.org/wiki/%E5%B0%8D%E6%B5%81
https://zh.wikipedia.org/wiki/%E6%B0%B4%E9%99%B8%E9%A2%A8
https://zh.wikipedia.org/wiki/%E4%B8%8B%E9%99%8D%E9%A2%A8
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German industrial company, thyssenkrupp,
alkaline electrolysis system

— == == . Hitachinew HITZ system to be launched in

*_:_ ) | B - April 2019 boasts the largest capacity in Japan,
| . | ;i | h an 11 qqf: at 200 normal cubic meters H2 per hour
_f' [~ Tl . (approximately 16.6kg at 70°F (21°C) and 1
atm), and also represents Japan’s first product
System enclosed in 40 ft container compatible with megawatt-scale power

conversion.
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Hydrogen tanks
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Motor Fuel cell Battery
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Power control unit



The energy released when 1 gram of hydrogen is combined with 8 grams
of oxygen to produce 9 grams of water is 141,800 joules of energy.

Hydrogen 1 gram can give 33.48 watt hour

Hydrogen weighing 2.5 kg can give a Tesla 85 kWh. Tesla 85kWh battery
weighs 544 kg and consists of 7,104 cells 18 mm foam by 65 mm long
117.5 litres battery volume. 129.1 litres when put in a real container.

- 3 minutes to fill 6.3kg+ hydrogen
| - 6.3kg hydrogen gives 200Kwh+
| - 200kwh+ gives more than 800km range

- 56.7kgs pure water (three 5-gallons
bottle water)

- 90 minutes to fast charge 64kwh battery
- 64kwh gives 400km range
- no pure water produced



Osaka Zoo, 1915, 500 Yen
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Number of Nobel laureates by category

Category

Physics

Chemistry

Physiology or
Medicine

Literature

Peace

Total

Japanese
citizens

9

7

2

24

Total

11

27

Remarks

Yoichiro
Nambu
became an
American
citizen in
1970.
Shuji
Nakamura
became an
American
citizen in the
2000s.

Ei-ichi
Negishi was
bornin
Manchuria

Kazuo
Ishiguro
became a
British
citizen in
1983.314

In the 21st century, in the field of natural science,
the number of Japanese winners of the Nobel Prize
has been second behind the U.S.
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https://en.m.wikipedia.org/wiki/List_of_Japanese_Nobel_laureates?wprov=sfla1
https://zh.wikipedia.org/wiki/%E6%97%A5%E8%AA%9E
https://zh.wikipedia.org/wiki/%E6%BE%80%E6%BE%A4%E6%A6%AE%E4%B8%80
https://zh.wikipedia.org/wiki/%E7%89%A9%E7%90%86%E5%AD%A6
https://zh.wikipedia.org/wiki/%E5%8C%96%E5%AD%A6
https://zh.wikipedia.org/wiki/%E5%B7%A5%E5%AD%A6
https://zh.wikipedia.org/wiki/%E5%B7%A5%E5%AD%A6
https://zh.wikipedia.org/wiki/%E7%94%9F%E7%89%A9%E5%AD%A6
https://zh.wikipedia.org/wiki/%E5%8C%BB%E5%AD%A6
https://zh.wikipedia.org/wiki/%E5%9F%BA%E7%A1%80%E7%A0%94%E7%A9%B6
https://zh.wikipedia.org/wiki/%E8%87%AA%E7%84%B6%E7%A7%91%E5%AD%A6
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https://zh.wikipedia.org/wiki/%E5%94%90%E5%A4%AA%E5%AE%97
https://zh.wikipedia.org/wiki/%E9%95%B7%E5%AD%AB%E7%84%A1%E5%BF%8C
https://zh.wikipedia.org/wiki/%E9%AB%98%E5%8F%A5%E9%BA%97
https://zh.wikipedia.org/wiki/%E7%8E%84%E5%A5%98
https://zh.wikipedia.org/wiki/%E5%AD%9D%E5%BE%B7%E5%A4%A9%E7%9A%87
https://zh.wikipedia.org/wiki/%E9%9A%BE%E6%B3%A2%E4%BA%AC
https://zh.wikipedia.org/wiki/%E5%A4%A7%E9%98%AA%E5%B8%82
https://zh.wikipedia.org/wiki/%E5%A4%A7%E5%8C%96_(%E5%AD%9D%E5%BE%B7%E5%A4%A9%E7%9A%87)
https://zh.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E6%AD%B7%E5%8F%B2
https://zh.wikipedia.org/wiki/%E5%A4%A7%E5%8C%96%E6%94%B9%E6%96%B0
https://zh.wikipedia.org/wiki/%E8%B1%AA%E6%97%8F
https://zh.wikipedia.org/wiki/%E4%B8%AD%E5%9B%BD
https://zh.wikipedia.org/wiki/%E5%94%90%E6%9C%9D
https://zh.wikipedia.org/wiki/%E4%B8%AD%E5%A4%AE%E9%9B%86%E6%9D%83
https://zh.wikipedia.org/wiki/%E4%B8%AD%E5%A4%AE%E9%9B%86%E6%9D%83
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Cosmic Rays and
Cloud Chambers
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A Japan Railway maglev train hit 603 kilometers per
hour (374 miles per hour) on an experimental track
in Yamanashi; the train spent 10.8 seconds traveling
above 600 kilometers per hour, during which it
covered 1.8 kilometers (1.1 miles), setting the new
world record for the Fastest maglev train, according
to the World Record Academy. Tuesday, April 21,
2015
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http://www.worldrecordacademy.com/index.html
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The 2000 Ig Nobel Prize in
physics was awarded

to Andre Geim, Radboud
University Nijmegen,

and Michael

Berry, University of Bristol,
UK, for the magnetic
levitation of a live frog.l1)



https://en.wikipedia.org/wiki/Andre_Geim
https://en.wikipedia.org/wiki/Andre_Geim
https://en.wikipedia.org/wiki/Radboud_University_Nijmegen
https://en.wikipedia.org/wiki/Radboud_University_Nijmegen
https://en.wikipedia.org/wiki/Radboud_University_Nijmegen
https://en.wikipedia.org/wiki/Michael_Berry_(physicist)
https://en.wikipedia.org/wiki/Michael_Berry_(physicist)
https://en.wikipedia.org/wiki/University_of_Bristol
https://en.wikipedia.org/wiki/Magnetic_levitation
https://en.wikipedia.org/wiki/Magnetic_levitation
https://en.wikipedia.org/wiki/Frog
https://en.wikipedia.org/wiki/Ig_Nobel_Prize

Pacific War: USA vs Japan

» ;,{ R = . ‘ ~ USS Arizona exploded and sank during

National Museum of Science and Nature, Tokyo, Japan the December 7, 1341 Japanese attack
on Pearl Harbor.



https://en.wikipedia.org/wiki/USS_Arizona_(BB-39)
https://en.wikipedia.org/wiki/USS_Arizona_(BB-39)
https://en.wikipedia.org/wiki/USS_Arizona_(BB-39)
https://en.wikipedia.org/wiki/Attack_on_Pearl_Harbor
https://en.wikipedia.org/wiki/Attack_on_Pearl_Harbor
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https://zh.wikipedia.org/wiki/%E5%92%8C%E6%AD%8C%E5%B1%B1%E7%B8%A3
https://zh.wikipedia.org/wiki/%E6%98%8E%E6%B2%BB
https://zh.wikipedia.org/wiki/%E5%A4%A7%E6%AD%A3
https://zh.wikipedia.org/wiki/%E6%98%AD%E5%92%8C
https://zh.wikipedia.org/wiki/%E5%B9%B3%E6%88%90
https://zh.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC
https://zh.wikipedia.org/wiki/%E4%BC%81%E4%B8%9A%E5%AE%B6
https://zh.wikipedia.org/wiki/%E6%9D%BE%E4%B8%8B%E9%9B%BB%E5%99%A8
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MATERIAL DEVELOPMENT AND CELL ROADMAP.

Today Li-lon Optimization bﬁll Solid State

Energy Density —

I
0
Cell Costs _ M

NCM111/C NCM 622IC NCM811/C NCM811/Si-C NCM 811/Li
solid state electrolyte
>2018 >2021 >2024 >2026

Series development |
Series development I

ca. 10years NCM: Nickel, Cobalt, Manganese

lonic
Liquid
Electrolyte

NCM 111 Li,, (Nl 15C0p 33MNg 35),,0; NCM COMPOSITION DIAGRAM
GOS Discharge Capacity: 154 Ahvkg @ 0.1C

2 NCM 523 Li,, ( .0,
Cathode B mdp&}c&’”»wo&m

NCM 424: Li;,,(Nig (C0y ;Mn J),..0;
Discharge Capacity: 155 Ahvkg @ 0.1C

graphene oxide Discharge Capacity: 178 Ahkg @ 0.1C

o i
=
sulfur

Tesla+Panasonic use the highest energy density cells for
Model 3.

SK Innovation mass produces its NCM 811 battery cells
for Kia e-Niro.

Hyundai Kona Electric gets NCM 622 battery cells from
LG Chem.

o v 3 3 NCM B11 and others
" il 4 A Discharge Capacity: >185 Ahvkg @ 0.1C
43

HE-NCM:
g Discharge Capacity: 260 Alvkg @ 0.1C

HV-Spinel:
Discharge Capacity: 140 Ahvkg @ 1C
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Hydrogen fuel cell for Tokyo 2020 Olympic Village "HARUMI FLAG"

WEXIOKE/ (T 51 TRBENS
AEEESTHARRHBETRE







LA R

Saeaek Lt
e

o

V-




"\%
=,
IUFRC}APAN INC.

Bi)j

=
g}

}

IR A= KL= KAREN CARYANE
S —




Y EET > BLFEIRE ~ iR AIRER AN S > HiS
BT AE141A (39 AET)

PR S RETT 2 S5 20155 ¢ A2 i SR a2
B8R R 5 B 8 F AR A AR AT R T
W FEaE REU L RO ARl _E (2 ATy
HURC B sl Rl - REE U - 58
FHEIN G R A RA o E =1

1




ZRIDGESTONE

Your Journey, Our Passion

—

BYER

smoZ 0!

06mee | 1995 cratr)

FEBR  IRMRIEARK

‘20“ (Tmoss) | 2004 wmies)

gam FRRPEHE

|m5(wmm ¥§ELJE
2 I‘XJLS"J-@QQ&

P 20

Worldwide Olympic Partner




Q\

=\

ST
T ‘\‘\%—&-—\4\8 =

&

SSSO

7
4
7
y
/




April 14, 2015 TEPCO footage reveals inside of wrecked Fukushima reactor containment
vessel. The robot has stalled inside just three hours into its mission.

—

A new "scorpion" robot was designed by Toshiba to withstand up to 1,000 sieverts of
radiation in February 2017. The mission aborted after the probe ran into trouble.
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New robot developed by other (Hitachi) was also sent to investigate the melted nuclear

fuel in 2017.

Decommissioning robots

Snake-type
April 2015 Changes shapes in accordance
Sentinto No. 1 reactor  With conditions
Feb.2017
Sent into No. 2 reactor Scorpion-type
March 2017 Films with a camera attached to the "tail"

Sent into No. 1 reactor

"Wakasagi" ice-fishing-type

Probes water with a camera
attached to a wire, which is
dropped into reactors
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Commercialization and Industrial of Photovoltaic Cells,
1959 -

Corporation  pioneered the  development and
commercialization of photovoltaic (PV) cells for applcat SHARP o=
From the bepinaing of research ato monocrystal PV-cell ia =
1959, to the mass production of amorphous PV-cells in 1983, -
ihis work contibuted greatly toward the industrilization of RoBoHoN=

photovoltsic technologies and toward the mitigation of global
warming.
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The Boeing 787 Dreamliner APU starting system and electrical power
conversion system with lithium cobalt oxide (LiCo) batteries by GS
. i g~ e, Yuasa. These batteries are the focus of regulatory investigation due to
Conted with Thin e Resin nsultors malfunctions in January 2013.
== : GS Yuasa Corporation headquarters in Kyoto.
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Smart Home Energy solution:
H2V, H2L, V2H, V2V, V2X
Home to Vehicle

Home to Load

Vehicle to Home

Vehicle to Vehicle

Vehicle to Infrastructure
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Renesas, Toyota, and Denso Bring
Autonomous-Driving Vehicles to Market Faster

TOYOTA

DENSO
RENESAS

hitp/inewstoom toyota co plen/detaliST5 1814

Toyota ADAS

One of Waymo's three lidar systems that shoots lasers A forward facing camera works with 8
so the car can see its surroundings. Waymo says this others stationed around the car to provide

; s AL = S R | i & &
lidar can detect a helmet two-football fields away. 360 degrees of vision. i . Fe- ) ' ]
" 109 ¢ ) 4 —__ 3301ofinoM
Radar sensors can detect objects Waymo's self-driving sensors are tightly g ; ~
in rain, fog, or snow. integrated into the hybrid minivan created AR
\O yelgeid

L’ by Fiat Chrysler.
* Use real-world driving and private test track to verify and validate experience in simulation, and

/ > e Simulation Platform at Waymo
then the cycle begins again.

w

* Waymo cars drove over 2.5 billion simulated miles in 2016, miles far richer and more densely
WAYMO |

packed with interesting scenarios than the average mile of driving.

* Every mile useful to the goal of putting self-driving cars on the road, and saving lives.

Google/Waymo ADAS

https://en.wikipedia.org/wiki/Advanced_driver-assistance_systems



SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) AUTOMATION LEVELS

Full Automation

Conditional Full
Automation Automation Automation

Driver Partial
Automation Assistance Automation

Zero autonomy; the Vehicle is controlled by Vehicle has combined
driver performs all the driver, but some automated functions,
driving tasks. driving assist features like acceleration and
may be included in the steering, but the driver
vehicle design. must remain engaged
with the driving task and
monitor the environment
at all times.

Driver is a necessity, but The vehicle is capable of The vehicle is capable of
is not required to monitor performing all driving performing all driving
the environment. The functions under certain functions under all
driver must be ready to conditions. The driver conditions. The driver
take control of the may have the option to may have the option to

vehicle at all times control the vehicle. control the vehicle.
with notice.

Sensors + CPU + 5G + A.l. + Deep Learning
V2V + V2X, vehicles and infrastructure

Identification, positioning, track and trace,
fast and reliable wireless connectivity

R TEM 2 %47 Quasi-Zenith Satellite System
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ADAS Level 3/4
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737 sits very low to the ground (a deliberate design
choice to let it serve small airports with limited
ground equipment), Boeing moved the engines
slightly forward and raised them higher on their
underwing pylons. (If you place an engine too close
to the ground, it can suck in debris while the plane
is taxiing.) That change allowed Boeing to
accommodate the engines without completely
redesigning the 737 fuselage.

But the new position changed how the aircraft
handled in the air, creating the potential for the
nose to pitch up during flight. A pitched nose is a
problem in flight -- raise it too high and a plane can
stall. To overcome this action, Boeing designed
software called the Maneuvering Characteristics
Augmentation System, or MCAS. When a sensor on
the fuselage detects that the nose is too high,
MCAS automatically pushes the nose down.

Uber ADAS
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Computer Vision, Sensors, Artificial Intelligence, Cloud Computing, Deep Learning

AIR = Artificial Intelligence and Robotics
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Precision Engineering and
Regenerative Medicine
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Solutions for Science
since 1875
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Thank you!

Vincent H.K. Lau
30 March 2019
20 April 2019



