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A lightning strike consists of several shorter
discharges, each lasting less than a millisecond,
which together form a full discharge that lasts
approximately 0.2 seconds.

This discharge can release billions of joules of
energy, generate extremely high temperatures
(up to 30,000°C), produce plasma, and emit
magnetic radiation and flashes of visible light
due to the rapid movement of electrons.

Lightning Impulse Test 1.2/50 s
950kV Impulse Test for 132 kV Switchgear

Front time: T1=187 «xT=1.2us 30%
Time to half-value: T2 = 50 ps 120%.
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Hong Kong Transmission System Voltages (AC)

Year
1982
1966
1961
1953
1948

CLP Power
Kowloon and NT area
400 kV
132 kV
66 kV
33 kV
11 kV

Hongkong Electric
Year Island area

1982 275kV
1971 132kV
1964 66 kV
1958 33 kV

1949 11 kV
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20,000 km, 234 GW

LARER
SRR



5 THYIE =

vl

The ampere is that constant
current which, if maintained in two
straight parallel conductors of
infinite length, of negligible circular
cross-section, and placed

one metre apart in vacuum, would
produce between these conductors
a force equal

to 2x1077 newtons per metre of
length.
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The ampere by taking the fixed
numerical value of the elementary
charge e to be
1.602176634%107"° when
expressed in the unit Coulomb,
which is equal to A-s, where the
second is defined in terms of Av,,
(the unperturbed ground state
hyperfine transition frequency of

the caesium-133 atom §f4).
(adopted in 2019)

Amp = Coulomb + Second

Wonderful Electricity

This group of electrons (6.25x10"8)
has 1 coulomb of charge and flow
past the point “P” in one second.
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2% AV EE AR S B FE 1% (nucleus) M ESE(FIR THZIMNERYE T (electron) -
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Electron is small in mass and weight
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[H—FHI Transistor

A transistor is a semiconductor device with
at least three terminals for connection to
an electric circuit.

The first transistor was successfully
demonstrated on December 23, 1947, at Bell
Laboratories in Murray Hill, New Jersey. Bell
Labs was the research arm of American
Telephone and Telegraph (AT&T).

The three individuals credited with the
invention of the transistor were William
Shockley, John Bardeen and Walter Brattain.
They are Nobel prize winner in Physics
IN1956.

emitter
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collector

base

emitter Transfer Resistor = Transistor
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Transistors are broadly classified into two
categories: bipolar junction transistor (BJT)
and field-effect transistor (FET).

Wonderful Electricity

In the BJT transistor, the current from base
to emitter decides how much current can
flow from collector to emitter.

In the MOSFET (metal—oxide—
semiconductor field-effect transistor)
transistor, the voltage between gate and
source decides how much current can flow
from drain to source.
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An Insulated Gate Bipolar Transistor (IGBT) is a
special type of transistor that can be useful in
circuits where there is a lot of current that needs
to be switched on and off. It's a mix between a
MOSFET and a BJT transistor.

It has three pins — Collector, Emitter, and Gate.
The gate terminal is insulated from the rest, so no
current flows into the gate, just like the MOSFET.
When you turn it on, current flows between the
collector and emitter pins.

Wonderful Electricity
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Light bulbs with a carbon filament were
first demonstrated by Thomas Edison in
October 1879 (after testing some 6000
types of material). These carbon filament
bulbs, the first electric light bulbs, became
available commercially that same year
and lasted for 1200 hours.

In 1850, Swan began working on a light
bulb using carbonised paper filaments in
an evacuated glass bulb. By 1860, he
was able to demonstrate a working
device, but the lack of a good vacuum,
resulted in an inefficient light bulb with a
short life.

Edison & Swan United Electric Light Company in 1883
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22 WS LED

The first Light-Emitting Diode (LED) was created in
1927 by Russian inventor Oleg Losev.

in 1993, high-brightness blue LEDs were demonstrated
by Shuji Nakamura of Nichia Corporation using a
gallium nitride (GaN) growth process.

Wonderful Electricity

Shuji Isamu Hiroshi
Nakamura Akasaki Amano
SV N

They are Nobel prize winner in Physics in 2014.
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Electron as Particle or Wave?
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j&g B-dA =0 (Gauss’s law for magnetism)
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j{E- ds = — d:’ (Faraday’s law)
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(Ampere-Maxwell law)
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VET4R >3x1019Hz
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.* Quantum Communication Satellite
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The estimated mass of a bit of information
at T=2.73K is 2.91x104% kg
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V55 ol A RS RAVELE - HigEM A R EE S
Rt Ear BN T Fae E ik & AMI (Advanced
Metering Infrastructure) % » {5 FH 88 S35 gE & 5] LY
% o REH ARt ERY - - (FH4TE
BN EMNGEEE RS - B T B8R » (EERE
FrZGTT- 4R AR S EE 4 (Smart Grid)HY#iE| T -

TERTPRERT R EEIESCRY [ B EaE A H
H B LR N T RE AR LB =R EE -
fEMmER ' HIEERIEES , (Self-healing
Capability ) » RFE FERE IR EE Aot B8 A 1
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ST EEE (8 AKEBHE 3,000 #A)
I 258\ B (Million)

9 Nov 1965 Northeastern US, Eastern Canada 30

11 Mar 1999 South and Southeastern Brazil 97

14-15 Aug 2003 Northeastern US, Eastern Canada 55

28 Sep 2003 Italy 55

10-11 Nov 2009 Central, South and Southeastern Braziland 87

all Paraguay

28 Apr 2025 Spain and Portugal 55



Ll

i}

Wonderful Electricity



KIFE

EHFARNEEENF REANBEE 3,000 HA)

Az B 5B
5‘/%5:

Wonderful Electricity

A& (Million)

2 Jan 2001

18 Aug 2005
30-31 July 2012
1 Nov 2014

26 Jan 2015
4-5 Aug 2019

9 Jan 2021

4 Oct 2022

23 Jan 2023

India

Indonesia

India

Bangladesh

Pakistan

Java Blackout (Indonesia)
Pakistan

Bangladesh

Pakistan

230

100

670

150

140

120

200

140

244
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Solar Energy on 28 Apr 2025
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Battery Energy Storage System
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2% /& WhatsApp W2 ?
2%/ Email W2& ?

BrrEFEHAE

41.6 Million
WhatsApp 2%

G
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241 Million
Email (E¢
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Syay . Viregi:e %]
2%/ Email WE§ ?

EBoEaettia
251 Million
Email 3%
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%/ Google Searches ?
2% /& AI Queries ?

FoEFeHAE
5.9 Million
Google Searches

FoEFStAE
8574 Queries




BegH

Wonderful Electricity

\

&—f@ Google Searches
A= & 0.0001 kWh
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S—{& Al QueriestYFHEBEE &
0.001 kWh

—{& AI Image GenerationHY FH
B& /50.477 kWh
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" —EE | B, 0000W)ELREENAERE  (FA—/NRETEENEE - B
TFE - /NEE o ] SELAYLEDES 0 S HFES/INEE - FHOEEERE40Wh 0 IR

R[] 0.04 kWh -

—1{& Google SearchiV FH & &= &5 0.0001 kWh » &47#8F 2 H555.9 Million Google
Searches » FHHIYHE =& 0.85 MWh.

F—1& Al Text QueriestYFH & & £y 0.001 kWh > Er#EEe 5 E8574 Al Text Queries »
HEVFHE =2 0.012 MWh.

H—1& Al Image GenerationftV FHEE & B 0.477 kWh > &7 E2H R AE500 Al Image
Generation * & HBYHE=E 0.34 MWh.
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F18734F - FE A\ ZR{HFr-EidE 7R (Robert
Davidsson) H—Z MM EEN T > sl Ry AR E
=5 o] {5 E@%@JE B EEEN L
s G AR H1.8K - R - #F KRG
< B P 7 ﬁ}if“ A —Z PR, -

BHREE BT S BEE AR -
AR PR BRBC 52 - A B0 AE
RN R P —E (bhik - Jﬁﬁu%{lléﬁjﬁ@l&
(QIERER ~ HA ~ SEEIIN) EEMFE2035 4L
SRIESH BRI S [BERE » JREA EI

6~ HIEFI20305 - tEHTEI20355 « AHE]
20404 - IR HEIEEINHE -

V2G for Smart Grid
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H Eh# Bl E (Autonomous driving) XA ' i ANEEEE - B TEAES H EIREBLAVIRE o RESERHIEEREE K fEH

A AFREATERE - HEERUIERELIE 2 (Radio Detection and Ranging, fif#RaDAR) ~ ytE g (Light
Detection and Ranging, ffELIDAR) ~ BCHIES ~ 1# BE T K RS G R T plo RCHI = ER ST o JedER TR 2t Re it
BB RHE TR AT - PRSI > T > BEEEmiiess - AoV (FA SRR REG H AR & 3 = A TR

& [ REET S EBEE -
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ROERBFZ(WEER R T aNEFN 25 )
1980 AT T BB EL - TR IIAE
SSEIMNBUR RS2 E100 BB B &
A o fEERFEETHYVERBIE - AR
(Ford) R AV DN EEEHEE -

aopk il CGEYERE TEEH 7 ) ulfE g A
Bnts'%al

(414 Lhttps://archive.org/details/who-
killed-the-electric-car)
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The talk covers nearly everything related and about electricity(g&) covering power
systems, smart grid, blackouts, data centre, electronics, communications, electrical

safety etc. EE{E{a[2K » EEATY) > EIEE - EHT -

Nobel laureates related to electricity:

JJ Thomson: 1906 Nobel Prize on electron in atom (particle)

Guglielmo Marconi: 1909 Nobel Prize on wireless telegraph

Albert Einstein: 1921 Nobel Prize winner on photoelectric effect

Louis de Broglie: 1929 Nobel Prize winner on duality for quantum mechanics

George Thomson: 1937 Nobel Prize winner on electron as energy wave

William Shockley, John Bardeen and Walter Brattain: 1956 Nobel Prize winners on Transistor

Charles Kao: 2009 Nobel Prize winner on fibre optice for telecommunications

Shuji Nakamura, Isamu Akasaki and Hiroshi Amano: 2014 Nobel Prize winners on high-brightness blue LEDs
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