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We are living in a world with many contrasts. The Hong Kong Observatory
reported that in July there were 15 consecutive extreme hot days. Outdoor
workers are at risk of heatstrokes. At the same time, in our hotels,
restaurants, shopping centres and offices, you experience freezing cold. Do
you believe it? The contrasts of extreme heat days and the freezing indoor
air-conditioning are connected by a causal chain. The excessive use of fossil
to generate electricity for our comfort produces carbon emissions which lead
to global warming and come back to haunt us. Can we change? Yes, we can.
The answer lies in renewable energy. Are we willing to change?

Hang Seng Bank, in support of the CarbonCare InnolLab’s mission, set an
example that the will is growing. Together we have launched the Hang Seng
SolarCare Programme. We are pleased that Breakthrough Youth Village
joined us to spread the message to the youths. They will be the leaders of
a sustainable world. The Hang Seng SolarCare Programme will generate
three areas of impact, solar energy to reduce carbon emission, educational
programmes to cultivate attitude change, and annual income through the
Feed-In-Tariff Scheme to support the programmes.

I take this opportunity to thank Hang Seng Bank for its foresight and financial
support and the Breakthrough Youth Village for its commitment to nurturing
the youths to be climate leaders.

{REARE T

CarbonCare InnolLab

GE BRI ARATEAEEL
Co-founder and CEO
HERAE
CHONG Chan Yau
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AEJR{E A B R IREME

Industrial Revolution and Climate Change

BEA 21 152 0 TRIREME) AARPIBRABRRREA A SHEANNFE o 1R1% 1992 F 5 ARBRAENRRESR
B 154 BRI R#= BN S EIRIZEEEZR A4 (UNFCCC) » ZEIAEAEB TEEHLUEK > INERE BN SN
IMEMREREEHN > 1558 T BANBERE » EMEXKRIZREIE -

HHES BN HZEB S BEIREE(CIEZR A% (UNFCCC) AGEIEAETR - B » T - RESFIHEEF ALV BEREDF
M BREE 90 FARSRIBER » EFRRNERSEFEMEAE—FARENBELERE - EMABRHERIIER
At o # 1990 £ 2018 £ » 4245 28 £ » 2ERMVAETRARMERE EFT 65% ™1 o

Once we step into the 21st century, speaking of the future of mankind, "climate change" has become an indispensable buzzword
to be mentioned. According to the United Nations Framework Convention on Climate Change (UNFCCC) signed by 154 countries
around the world in Rio de Janeiro, Brazil in May 1992, all parties recognised that the accelerated development of economic
activities had led to increased global greenhouse gas emissions since the Industrial Revolution. The greenhouse effect, as a
natural phenomenon, had been worsened while causing global climate change.

Although every party that signed the UNFCCC has committed to reducing greenhouse gas emissions in various aspects
including energy, transportation, industry and agriculture, with the rapid development of science and technology in the 1990s,
electronics technology has been popularised and allowed relevant products to permeate people's lives in every household,
leading to a huge increase in human demand for energy. Between 1990 and 2018, in only 28 years, the total energy consumption
of mankind increased by 65% (Note: Figure 1),
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{RIBIE RS BE G AR IKECHBE o TBE{LI&) (Warming Stripes) HRZZ25K Ed Hawkins 25B8 » 12 1kE
FFIGRELEEERRESEEE (B2 8 2 > (RAKSEHABEKEETELRE » BRRTFE » ARER
NEFFSRERRAR

Humans mainly generate energy in the following ways: burning fossil fuels (such as coal, oil and natural gas), using nuclear
energy and renewable energy (such as solar, wind, and hydropower). Fossil fuels have become the most employed source
of electricity because they are affordable and easily available. However, the process of burning fossil fuels releases carbon
dioxide, and the accumulation of excessive carbon dioxide in the atmosphere would trap the solar heat, causing the "greenhouse
effect” which in turn leads to "global warming".

You can now learn more about global warming trends through images. "Warming stripes", first devised by climate scientist
Ed Hawkins, use colours to represent changes in the average global annual temperature for nearly 170 years (Note: Figure 2).
From Figure 2, you can easily see that the red lines are concentrated on the right side and become darker across the spectrum,
representing the rising average annual temperature in modern times.

2 (Figure 2) : BB{E{& (Warming Stripes) 1850 - 2020

Enerdata. 2018. Total energy consumption. [ONLINE] Available at: https://yearbook.enerdata.net/total-energy/world-consumption-statistics.html
[Accessed 17 April 2020].

Climate Lab Book. 2018. Warming stripes. [ONLINE] Available at: https://www.climate-lab-book.ac.uk/2018/warming-stripes/

[Accessed 19 April 2020].
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The Evolution of The Paris Agreement

EFEMBRIZEREZWET - EFR (James Hansen) » 5% 1988 F£LUERBKZE
48 (NASA) SHEXTHEFFIRESHERERES » E52IKEER
REFEET > MABCERARETEEN _SCREEMABZERE > A
HIEBRTERRE - Y TRIZZERABN) ERmZHKABEEERHE
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BEERERBCERANNEERBERRENEERERE » ABANR
BERRARBENABERTE > LERLGRERAGBARBERRIZEE
BFREREEFARHE » URELEERENAIFEET THRHEHEER
B > SEARERRE - 75 RO E » TEERKEAER
AEE > TA#ERPEREERIETENOMEIE

(BRRERZE) NERERERTIIRAFRERIELEEMAIKTLL
EM2°C 2R WHAFREBIE 1.5°C HIEZFBHRARZENE S » SRIE
SRRV EN G RENAEEENEE -

James Hansen, a renowned American climate expert, with his title as the director
of NASA's Goddard Institute for Space Studies by then, attended a congressional
hearing in 1988. On the occasion, he declared that global warming, caused by the
accumulation of carbon dioxide and other greenhouse gases in the atmosphere
due primarily to human factors, was happening. His theory stating that "climate
change is man-made" has gradually become an international consensus. In
1992, the United Nations Framework Convention on Climate Change (UNFCCC)
was passed at New York's United Nations Headquarters. As an international
convention, it was signed by world leaders and went into effect on 21 March
1994.

The ultimate goal of UNFCCC was to control the concentration of greenhouse
gases, so that the climate system would not be affected by excessive human
factors, while allowing the ecosystem to naturally adapt to climate change. This
was to ensure that food production would not be threatened, and that economic
development is carried out sustainably with actions taken within a reasonable
timeframe. In addition, in terms of reducing carbon emissions, industrialised
countries should assume the greatest responsibility and provide developing
countries with financial support for climate action.

The goals of the Paris Agreement were to hold the global temperature increase
well below 2°C and preferably to 1.5°C. It is hoped that through the joint efforts
of countries around the world, the impacts of climate change would be mitigated
instead of becoming irreversible.

NOAA Climate.gov. 2016. EL Nifio and La Nifia: Frequently asked questions. [ONLINE] Available at: https://www.climate.gov/news-features/
understanding-climate/el-ni%C3%B1lo-and-la-ni%C3%B1a-frequently-asked-questions [Accessed 10 May 2020].

NASA. 2014. What is Climate Change. [ONLINE] Available at: https://www.nasa.gov/audience/forstudents/k-4/stories/nasa-knows/what-is-climate-

change-k4.html [Accessed 17 April 2020].
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Effects of Climate Change

RIRECFTEMNFE » DHHERFZENITER EFRER -

The effects of Climate Change could be comprised of Primary and Secondary Effects.

BEiZ¥2 (Primary Effects)

FIkRATE LA

Rapid Rise of Global Temperature

EREEEMBIZT » HAREZRZINZEER 2 KRR = il ,
£t - RIBFEEBEZSFBEARBEEFR > 2020 693 BN S
141 FLURE SR 3 A7 > MERSEM S IRRFHLCE 312020 & 3 BERMEBRELHE

=1 25 & & 3
J’X;KH'}'(IEJ/’E o (E3) Figure 3: Land and ocean temperature records March 2020
With the intensification of climate change, the most easily felt impact B AEHLURRIER  Lowest recorded temperature
would be the global temperature rise. According to the National Oceanic W JEECFI9RE  Well below average temperature
and Atmospheric Administration (NOAA) in the US, March 2020 was BRFITEE Close to average temperature
the second hottest month in the past 141 years. Many places around U] maFiE Below average temperature
the world also recorded a record-keeping highest temperature as well. BRERE Above average temperature
(Figure 3) B Z=REaE Well above average temperature
B A58 LIRE SR Highest recorded temperature

K ENERRE

Accelerated Melting of Ice and Show

2EFARLKINNEEREE IR o 1R EE R ZR kS R0
(National Snow and Ice Data Center NSIDC) E&/1~ » 2020 ££ 3
BRIEEIKIERIT 42 SERIGRKIEmia R/ \RIACER o BIBHR
W@ E R > BRI H AT I8 S SR IEREAE ) o (7Y

Global warming has been accelerating glacier melting. According to the
National Snow and Ice Data Center (NSIDC) in the US, the Arctic ice
cap in March 2020 set a new record for the smallest Arctic ice cap in
42 years. Polar satellite images prove that the polar ice layer has been
shrinking over the years. (Figure 4) 411984 £ 81 2016 FAVICIBKIERIE(E
Figure 4: Arctic sea ice change: 1984 vs 2016

Sep 1984 Sep 2016

AFEFFELEA - Aetit

Sea Level Continues to Rise and Land Flooded

HARKERBICRIVKEEZRAAKNE > SEXEBTEREL
o BBRSHBERKRM 0 BFEESR  MB A £i5
4 AEHSEREEHS (M) . —Liis ¥ RN BEt
ARHEE  ERNMFEEBRS  EtEFGE 0 RSO
EEEERAL 2030 FIIABK ©

Meltwater from glaciers and ice layers would directly merge into
the sea, causing global sea levels to rise continuously. This could
pose a threat to many coastal countries and cities, including major
international cities such as Hong Kong, London, New York, Shanghai,
Bangkok, and Venice (Note: Figure 5). Some island countries surrounded

by the sea are also suffering from the negative impact. A better-known > .\\%iﬁzii{tﬁivﬁﬁﬁiﬂl
example is Tuvalu. The local government estimates that most parts of (2EGETE L 80.32 K)
the capital city will sink beneath the ocean by 2030. Figure 5: Global land subsidence projection map
(global sea level rise 80.32 metres)
09

National Centers for Environmental Information. 2020. Assessing the Global Climate in March 2020. [ONLINE] Available at: https://www.ncei.noaa.
gov/news/global-climate-202003 [Accessed 19 April 2020].

FOX2NOW. 2018. NASA releases time-lapse of the disappearing Arctic polar ice cap. [ONLINE] Available at: https://fox2now.com/news/nasa-

releases-time-lapse-of-the-disappearing-arctic-polar-ice-cap/ [Accessed 19 April 2020].
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ESIBIERR

More Extreme Weather

RIEEEARIKERESIRIHERR - BAT 2018 &£
TREITRERELH  (EUFLHRSH 7% ; BN
12019 = 2020 FEE T ERABGETRHATEEY
SECHILLIMA N ; EEIRYIS Se B AT M A AR e HiLfar M
12011 FEET REHAZTREK 38°CHRE ° It
5 > ERRE MG HIRES AERIBIRRR ° GHREK
EMRE > FIMNEZREE5I 2 LMAN ~ BRES5|EHK
R REGERERY > ERAGHET -

Climate change brings more extreme weather events on a
global scale. Japan set a record for the highest rainfall in
July 2018, being 7% higher than previous records; between
2019 and 2020, Australia experienced wildfires that caused
deaths and injuries, as well as killed billions of animals; in
Texas and Oklahoma of US, there are also reports of high
temperatures close to 38°C for consecutive months in 2011.
In addition, extreme weather events will become more
frequent and numerous around the world, which in turn may
lead to serious hazards. For example, droughts would leave
the landscape vulnerable to forest fires, torrential rain can
cause flooding, whereas hurricanes destroy buildings while
causing casualties.

AEERE K

Marine Ecological Disasters

(RRRAVH G R4 RE > 75 o R R E RO L A SR A R 3
BIVB R o BBKBOS SR - MREHL
ERETHMEA  EERXT > REMHIRERIRTER
A& EStiLE - EEERFALCERIN THHa
61 |RR - —(ARBRMIMERL > AIASE 1,500
EARERMEERM - N TCESRSBFEYEX
EESH  EREFERRKH o7 2016 £/ 2017 £F »
BINKERR B RMERAN—FMEBEERIE
§5E|1EEE;5}E%§%1I§@1 EA SEFR RO B 7)CR BB H SR
QIR o

Diverse colours of healthy corals are formed by the
symbiotic algae on the coral surface and the pigments of
coral polyps. When the seawater is polluted or warmed,
the symbiotic algae on the coral surface would leave or
even die. Eventually, only white, dying polyps would remain
on the coral surface, leading to the phenomenon of "coral
bleaching" we often come across. A healthy coral reef
system can provide up to 1,500 species of fish with habitats.
The death of corals may cause the loss of ocean habitats and
even marine ecological disasters. In 2016 and 2017, about
half of the corals in Australia's Great Barrier Reef underwent
severe damage and bleaching due to ocean warming. Only
by mitigating climate change can we save corals, for they
are extremely sensitive to sea temperature.

World Maps - Sea Level Rise. 2020. World Maps - Sea Level Rise. [ONLINE]
Available at: https://atlas-for-the-end-of-the-world.com/world_maps/world_maps_sea_level_rise.html [Accessed 16 July 2020].
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Food Crisis

RIFECEBIRRREETZERKEREER - BIRK
ERENTNDAGHERNREY > fINREMENE
MIEHEZ RMES T » HKFSEBRNIERRK
SREBEREEER) ARGEREREK -

Climate change and extreme weather have negative
impacts on global food production. The high temperature
has severely affected crops in both tropical and subtropical
regions. For example, the yield of rice fields in Thailand and
Indonesia decreased due to extensive drought. Floods have
also led to a reduction of potential corn and soybean yields
in the US where a food crisis is a possible threat.

RIK et

Freshwater Crisis

2K) | ZEFR 2Bk 3/4 BOK » Z2HOK) I IREE @ KEK
IKBRA K (87K ) 0 2 AR EZERARKKE
AR o BKBIB A BABRSR AR LFH » —LERZ
ERKAE IR BB 5K R 3th & & T B R /K AG ERfEH o

Glaciers contain 3/4 of the world's freshwater reserves.
Melting of global glaciers would allow a massive amount
of freshwater to mix with seawater (salt water), and the
amount of freshwater that is suitable for direct consumption
by humans would be significantly reduced. The cost and
price of fresh water would in turn rise sharply, Countries
and regions lacking desalination technology may experience
shortages of fresh water.

ASEEEER

Human Health Crisis

SRE5|RSBGIE > BEEER Bl BRER
FREFE EERESLUFNERHER  BEAHE
MG RE - KATELREERRMEBRNHRER L
o GESIE « DEFRE

High temperatures may lead to numerous contagious
diseases, including dengue fever, cholera, malaria, and Zika
virus infection. Outbreaks of such contagious diseases, in
the form of either epidemic or pandemic, are more likely
than before, which could endanger human safety. Heat also
increases the incidence rates of certain diseases, including
hypertension, heart disease and other fatal diseases.
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Biodiversity Under Threat

—(ERBENEERABEAETCRBENTY)  EVRMEYHRER - BEEYE
EEEERKEN - ERARNENZSHRUEREE » KEVENRBELERS ; 8
[k > EEAYENHBESE TER  ERRARETRE KRS - LUNEERAE - j
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RIFZCERBEMSHENL > FEFYNEENHR (BEEE B LK) hE
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A healthy ecosystem is made up of numerous animals, plants, and microorganisms of different species which are
interdependent on each other. The richer the biodiversity of an ecosystem, the more stable the species. On the contrary,
when the population of particular species decline sharply, the ecosystem would become more homogeneous and fragile
simultaneously. Let's take foxes hunting rabbits as an example. The number of foxes and rabbits has been in equilibrium for a
long time. Anyhow, if the number of foxes drops sharply, the number of rabbits would rise sharply due to reduced threat, which
may lead to damage to other species' habitats or crops planted by humans.

Climate change threatens biodiversity, and affects the life rhythm of animals (including reproduction, migration and hibernation)
while disrupting the flowering period of plants. Rising temperatures also endanger the living environments of many wild
animals, including those in the polar regions. Polar bears rely on the polar ice layer for food and daily routines. The number
of individual Adélie penguins in Antarctica has been reduced by 90% due to the melting of the ice layer. Some animals that
only adapt to low-temperature environments would need to migrate to higher altitude areas with lower temperatures. High
temperature also kills some animals directly. For example, the green ringtail possums from Queenland's rainforest in Australia
cannot control their body temperature once the ambient temperature reaches 30°C.

FENREECEZ RIEE

Trends in Climate Change and Projections in Hong Kong

RIFREBEAALRER - B 19 H4EEUK » FEENRIE—EERLEZE - RESFARXAEN » XBE2EF
HRURE 1885 F£HY 21.5°C_EHE 2015 FilBid 24°C ; ARMEEAKXR ( BRERERAE 33°CHUU L ) BIHEIR
N o

RiE (BRREEGZR) @ 2RSBEAGEERZIXRRAIETEIE 2°CHE N RIEBIB 1.5°C - HAER 21 iS4
FeREREREHN > RIFELHEEERE H FHED (ERRERZE) BT -

Climate change is not far away from Hong Kong citizens. Ever since the 19th century, the climate of Hong Kong has become
warmer. Data from the Hong Kong Observatory showed that the annual average temperature in Hong Kong rose from 21.5°C
in 1885 to over 24°C in 2015; the number of days with hot nights and extremely hot weather (the highest daytime temperature
reached 33°C or above) also has an obvious increase.

According to the Paris Agreement, countries around the world have committed to hold the global temperature increase well
below 2°C and strive to limit it to 1.5°C. If high-concentration greenhouse gas emissions continue to take place in Hong Kong
through the 21st century, climate change will be intensified and it would be even more difficult to achieve the goals of the Paris
Agreement.

EABRXA 1.2019. FEREHH . | Hong Kong Observatory 1. 2019. Climate Projections for Hong K
Available at: http://www.weather.gov.hk/tc/climate_change/proj_hk_temp.htm [Accessed 19 April 2020].

ERARIEME - RE | FBRXA (HKO) | &i&EE . 2020. | Climate Projections for Hong Kong - Rainfall | Hong Kong Observatory (HKO) | Climate

Change. 2020. [ONLINE] Available at: http://www.weather.gov.hk/tc/climate_change/proj_hk_rainfall.htm [Accessed 18 May 2020].
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Increase in Average Temperature
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If carbon emissions in Hong Kong continue to increase, it is
estimated that the average temperature in Hong Kong by mid-
21st century (2051-2060) will be 1.5°C higher than that of
1986-2005 (Note: Figure 6).
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Figure 6: Estimated annual mean temperature in Hong Kong
2B EF

Increase in the Number of Hot Nights

160 = EESHE —
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Taking 2015 as an example, the total number of hot nights that
year was 37 days; the projected number of hot nights by mid- i
21st century (2051 to 2060) has, anyhow, doubled to 80 days
annually. Similarly, it is very likely that a substantial increase in r—
the number of very hot days, whereas the number of cold days 0 ‘
is expected to decrease by a number of times. This way, Hong (ﬁj;;af;gfvﬂe 5 2051-2060 2091-2100
Kong citizens will have to endure more extremely hot days
(NotesFlgure 7). Bl 7 EBEIME « BHRRES AUEH

Figure 7: Estimated annual average number of hot nights,
very hot and cold days in Hong Kong

1BimPER R R

Extreme Rains

RREBHRIGHERNED R EEMEE ™Y o SENTIIEREME LA o

In the future, Hong Kong will face extreme rainfall events more frequently (Note: Figure 8), whereas the average annual rainfall
will also increase (Note: Figure 9).
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Figure 8: Estimated number of extremely Figure 9: Projected average annual
rainy years in Hong Kong rainfall in Hong Kong

FEABARXA 1.2019. FEREHSE . | Hong Kong Observatory 1. 2019. Climate Projections for Hong Kong. [ONLINE]
Available at: http://www.weather.gov.hk/tc/climate_change/proj_hk_temp.htm [Accessed 19 April 2020].

EBRIZHE - B2 | EAXXA (HKO) | ®ZE1E . 2020. | Climate Projections for Hong Kong - Rainfall | Hong Kong Observatory (HKO) | Climate

Change. 2020. [ONLINE] Available at: http://www.weather.gov.hk/tc/climate_change/proj_hk_rainfall.htm [Accessed 18 May 2020].
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Sea Level Rise in Hong Kong and Adjacent Waters

FEETEI T A4 K » FBRMEKEETEANTIISER EAFE—K > BERKABZELNESREEEN
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The average sea level of Hong Kong and adjacent waters is expected to rise by nearly 1 metre towards the end of this century,
which is likely to threaten the safety of numerous coastal and low-lying areas in Hong Kong (Note: Figure 10).

In addition, extreme weather will affect our daily life and safety, including:
. Damage to slopes, bridges and other infrastructure, thus affecting the overall road safety.
. Extreme weather will reduce local and imported crop yields, leading to food shortages.
. Hot weather can cause chronic illnesses, such as heart disease, asthma, etc.

. High temperature drives up the demand for electricity and water resources in cities, which could easily lead to resource
shortages.
. Extreme weather may damage the power system and affect the operations of industrial, commercial and financial sectors.

The above list of potential impacts of climate change is not exhaustive, yet it clearly shows that climate change is closely
related to the daily lives of Hong Kong people. We must do our best to reduce greenhouse gas emissions in our daily lives, and
live a green lifestyle to combat climate change, as well as the resulting extreme weather and serious consequences.
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Figure 10: A map of Hong Kong's projected sea level rise by 2050
(the area marked in red indicates where in Hong Kong would be submerged by sea)

EHBRNA 1.2019. FEBREHEE . | Hong Kong Observatory 1. 2019. Climate Projections for Hong Kong. [ONLINE] Available at: http://www.weather.gov.hk/
tc/climate_change/proj_hk_temp.htm [Accessed 19 April 2020].

EBRIEMSE - RE | FBRXA (HKO) | |IEEE . 2020. | Climate Projections for Hong Kong - Rainfall | Hong Kong Observatory (HKO) | Climate Change.
2020. [ONLINE] Available at: http://www.weather.gov.hk/tc/climate_change/proj_hk_rainfall.htm [Accessed 18 May 2020].

www.chinawaterrisk.org. 2020. HK Submerged? Is This Map For Real?. [ONLINE] Available at: http://www.chinawaterrisk.org/resources/analysis-reviews/hk-
submerged-is-this-map-for-real/ [Accessed 20 July 2020].

10




25 _E Chapter 2

AfRESE R

Solar Power Generation

L --HI




BIBEAERRR AT BARIRFRYZFEER » U TAERNAIBERREBHMHF

Renewable energy is clean and naturally occurring. The following are a few common examples of renewable energy power

generation:

DR Tz, M e

RAES -~ AR AR
FIBAE -

Sunlight is converted to heat and
electricity through "light-to-heat
conversion" and "photovoltaic effect”
respectively.

IKHE
Hydropower:

M K B = B [ R BR 7R 2 B 45
o BREMARTEEEK
e > EEEBTS -

Electricity is generated with good use
of the characteristic of water flow
downhill, which hits the blades of
the mechanical turbine that drive the
generator in the form of rotation.

000

FREESAE

Waste-to-energy:

AR B AT L AR T Bl RS BE 1))
(BIONETER ) PARFIBYAEE 1L
ARBEEEBAE o BEKMEE
WIEAR « RA D BN AEIE

&,
=3

Makes use of various technologies
to convert the energy retained in
municipal solid waste (such as food
waste) into heat or electricity. These
technologies include landfill gas,
anaerobic decomposition and thermal
treatment.

HEAE

Ocean Energy:

RN ER NS AR A S
B EEARAERSE -
REEE -

Making use of various types of kinetic
energy in the ocean, including tidal
energy and wave energy, for generating
electricity.

12

[E5E
Wind Energy:

FARRANSBER BHEE
EEEETS o

Wind turbine blades are moved by the
wind to power the electricity generation
device.

HhEAGE

AN

Geothermal Energy:

B 27 st Bkt R 2R FE RO EABE
AR FABEEIRA SN EET] ©

Refers to direct utilisation of the
thermal energy in deep layers of the
Earth's crust, or conversion of thermal
energy to electricity.

EMERE

Biomass Energy:

M REY NS S HAREE
LR BIEIARL ©

Making use of organisms, such as
plants or animals, for generating
electricity, heat, and producing fuel.
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BFIMERBRE RN BRI BRAMMFLLE » sHER BRI o
A comparison of the relatively common renewable energy power generation technologies in Hong Kong is conducted, with an
evaluation of their advantages and disadvantages.

2R A% / PR

Advantages Disadvantages / Limitations

- REEBICFREENR - ESEBEREHIRERY - - ANHBERBRRMNAEHE - HEFRE -
- REBNFEERMAH > SEEKEEEN 25% - BRHXRNBEARBHSWIERA LB

- Wind power is a clean energy, as the production - AOEREENIEEE AN ESEE 0 25
process does not emit pollutants. AL » B R ASIE N o

+ The technology of large-scale wind power generation - Wind power generation is affected by the strength
is sophisticated. Wind power accounts for about 2.5% of the airflow, making the supply unstable.

of the electricity produced globally. - Extreme weather such as storms may damage the

wind turbines.

- Areas with abundant wind resources are usually
located in hilly areas or by the sea. Being far away
from the city centre increases the cost of power
transmission.

IKHE

Hydropower

V 4
&
BEEARE

Waste-to-
Energy
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AEREBESHEEREXRIEEANERE

Reasons Why Solar Energy is Suitable for Large-scale Use in Hong Kong

A BAEEREREAREMATBRIENVEREER - REABIEMAIBERRNEBILE - FFREXBIREE
R ARRSRHE > LURAR SRIREE -

TESREABERRKMES » BBEHBRHARERERKLEAKSEZEERN  REWMT :

- BRAAN—FBFHBERERNL

- BEFN 80 FREEMBHEAXGHE » BRES > KIMTSHERMA

- BRABREBGABGRERN > FREVESHA—EARNEERR > MACRINNARIMEKEER > B
B RE RS o

- HRET > 2BBAKRN T5% (23 B ) BEYE S ZEKGIELRIK

© BENXKGIEELERE 4,674 BETRE—F » (A& BBIEIRHFEE 11% > EAXGERERA R RER -

- BRBNEEMIERARGERN (RBXEENKRFASHEERYEXEMRE - HETZER
5B BBE - BFREREEES <)

Renewable energy should be included in Hong Kong's long-term energy policy on a larger scale. In the long run, the
proportion of renewable energy power generation would significantly increase. This would help reduce the city's carbon
intensity and overall carbon emissions, and in turn, mitigate climate change.

Amongst the various renewable energy technologies, solar power technology is the one with great potential to be developed
for large-scale adoption in Hong Kong. The reasons are as follows:

Hong Kong is a city with plenty of sunshine, with around 50% of the year
Hong Kong started to use solar energy as early as the 1980s. So far, the technology has been rather mature.

Hong Kong has building-integrated photovoltaics (BIPV) technology, which makes the buildings a huge source of energy
without the need of installing solar panels via extra means, which in turn lowers the costs.

Research shows that about 230,000 buildings (around 75%) in Hong Kong are suitable for installing solar photovoltaic
panels.

The potential solar energy generating capacity reaches 4,674Gwh/year, accounting for 11% of Hong Kong's total energy
consumption, proving that solar energy has great potential in Hong Kong.

The Hong Kong SAR government has accepted and adopted solar energy technology (government sites adopting solar
energy include the rooftop of the Lamma Power Station, the ESMD Headquarters, the Hong Kong Science Park, Wanchai
Tower and the Science Museum, and the like).

(EzeELsR - - HBRIF(TEIRE 2021 ) | ccinnolab.org. 2021. PARIS WATCH CLIMATE ACTION REPORT: HONG KONG's CONTRIBUTION TO THE
AGREEMENT [ONLINE] Available at: https://www.ccinnolab.org/uploads/media/pairswatch/CCIL_ParisWatch_HK_Climate_Action_Report_2021_
Chin.pdf




ARV BTG T -IKGLANER > RISEEJEAREAYEF (Photon) 4BRK ° B FIZMEEI(RAY
RS > EFFE S RIBEE G IREY R SRR ES R EAEE » SBIRRIREIZA ] - B
RFFHRERENYER > AIGELET > BBRGENRES » EERAIMAER
BYEET o MAER Y FEIRRBRER H R — @Y E 2 (Silicon) » ERIFXIGHERAAY
FHAEBMNEEME - B ROAGEFRAREERGEEAMARL ( LULKREMRERE
HERELAEN ) MABREANEERM (MNARREERKES )

LR ERMERGES AR

Solar radiation, made up of photons, provides light and heat for the Earth. When photons contact your skin, the energy the
former contains will be absorbed by the latter and converted into heat energy, which causes the feeling of warmth. When a
photon falls on specific materials, electrons would be generated. They can be converted into electricity we use in daily life with
relevant equipment. Silicon is one of the substances that can convert photons into electrical energy. It is the main material used
in the production of photovoltaic cells in solar systems. Common solar energy conversion systems include solar photovoltaic
systems (using photovoltaic cells to directly convert sunlight to electricity) and solar thermal collection systems (such as
solar-powered water heaters).

The following sections will focus on the solar photovoltaic system.

AREENRARMERNNARKM G AZRETERESERE > BRATESREREEAIMNE » ARERER
BB > EIEREEH » AE—EARAMERRRE - HIERK - EXGCRIEINAEM LE > EthHHE
TEEERZE > KMELEER - KGERKETEZHKZIENLANR  BEER (Inverter) - BENENFRELNE
RKE > DURFEITRIERIA KGIERBIIRRFFTAER

The photovoltaic technology used by the solar photovoltaic system converts solar radiation directly to DC (Direct Current),
which is then converted again to AC (Alternating Current) through an inverter, whereby connected appliances can be operated
or offer feedback to the grid (a power generation and transmission system in a larger area).

When sunlight falls on a photovoltaic cell, the electrons in the latter would move in a fixed direction, leading to the generation of
electric current.

The solar power generation system is mainly composed of solar photovoltaic panels, inverters, power protection and
measurement devices, and a support system that shores up and connects all photovoltaic panels.
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Photovoltaic panels are composed of numerous photovoltaic
cells. Photovoltaic cells are photoelectric semiconductor
sheets that make use of sunlight for direct generation of
electricity. As long as they are exposed to light, they are able
to generate voltage and current output. Photovoltaic cells are
the size of an adult's palm. Each has a small rated electric
power of about 5W. In order to increase the output power,
photovoltaic cells are put together into photovoltaic modules
and encapsulated in materials that can withstand outdoor
environments. Standard modules generally have a power of
300W to 400 W, but there are also higher-power modules on
the market. Besides, there are also many smaller photovoltaic
modules that are commonly found in toys and calculators.
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g% (Inverter) :

=—EFARIREENE RS (DC) Eias HEEH
E’Jﬁé)}uﬁa (AC) MR c EMEAREEHMEENE
e )&ﬁ%mﬂﬁLHﬁ MEERETR > SEREIEL
BEERIIEFE - BN REIRMENHEEARME °

KBRENARARRAIUARRELZRETEMR ERANLAKE
i Al UBERBRREYNETENIME L > RAREE
& AFHE (Building-Integrated PV » Bl BIPV) o

This is a device that converts DC generated by photovoltaic
panels to AC for daily use. DC is a current that does not
change periodically. AC is an electric current with periodic
changes, which can reduce the loss when transmitting power
from the grid. The main electrical supply provided by power
companies falls into the category of AC.

Solar photovoltaic systems can be installed on the ground as
photovoltaic power stations on a large scale, or they can be
placed on rooftops or exterior walls of buildings as Building-
Integrated PV (BIPV).

Power Supply Modes of Solar Photovoltaic Systems
KIGREARARAEAB I RRREAER > UEREEN > BE T EAHEME) o Solar photovoltaic

systems can be used as an independent system off-grid, or connected to the grid for Feed-in Tariff (FiT).

B8 % 4% Off-grid Systems

AT KIZRE R B R -

MAERY - BEARRRE

ABHFERHE - EEIBEEEFENHWAZER
%4t (Off-grid System) o

EMREES LT ER

BIALEITEE R »
EECEEA 0 ENARBEREBE BBEES  EEMRAARIREENEHEFIER » 7EERD
MeEREHS

FEHKFIEE MR - 1EHBFAHE
S H th B2 L KRREERR » AR

An off-grid solar power generation system is an independent power generation system that does not rely on any power grid.
It is mainly made up of solar panels, controllers, and storage batteries. Off-grid systems need to be equipped with storage
batteries. As photovoltaic power generation is unstable and uncontrollable, storage batteries are able to store the electricity
generated by photovoltaic panels and maintain power supply when there is little sunlight. This type of system, referred to

s "off-grid system", does not directly transfer electric energy to a power grid but to storage batteries or other electrical

appliances.

@ DC circuit

protection switch

WSS @ RinE B {RER
AC circuit protection
Inverter gl

BEREERRER

wHY
Electronic
appliance

S

HEIRRE . 2020. /NE AT BAERREBRG R BAEEK .

Storage
battery

| Electrical and Mechanical Services Department. 2020. Small Renewable Energy Power
Generation Systems and Grid Connection. [ONLINE] Available at: https://www.emsd.gov.hk/filemanager/en/content_778/Renewable%20Energy.pdf
[Accessed 21 July 2020].
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1EBX T4 %A 4% Connecting to the Grid System

AXGERRERM LML 2 EEFENATNER > mAIUEB—EHMANTEER  FAGERREREEE
YIMBCE R > BB ABNER > MHE I ELEEE) - PHFELERERNENABRNAPE - BHAF
ietE A PIR IR R (MRERBREES ) LEAZRRLELEEEER - ARFJUHERNTERE
BARRZEERMAIE BN

EXAGEAAEBEBRETEEN LAMEENENGAZTEANGE BMNEBZARGAHERSR
(On-grid System) o

If the system meets the requirements of the electric company in terms of technology and safety, it would be
eligible for connection to the building's power distribution system and the power grid via a grid-tie inverter and
apply for the FiT scheme. All interested parties must submit their applications to the relevant electric company.
The electric company will put forward their technical requirements (such as protection equipment settings, and
the like) and install feed-in tariff meters for the systems. Users can check the power generation status of their
solar photovoltaic systems with reference to the meter readings.

The system is referred to as an "on-grid system" when the solar photovoltaic system is connected to the mains
grid to which the generated electricity is transferred.

sppsae gt RmE B mEE
@ AC circuit protection
Inverter Transformer switch

BEREER @
re€® | =g
DC circuit ' Electrical j——
i : rid : FEAs -
PO o . SRTASE

Power
distribution box AC adaptor

Electronic
appliance

R{t{R:ERY4014 Protection Component

nEBERFEE | BNREAGERBRAMEEETHR > JURRAGREEERRABNRTRM » UEEE
BEREYBEMERE

BEREERFER | BRNIMAKXGAENR - RETEES

[RREEERER - AARMIEERERAGEZRERAMERIABPNEERS > EHRAIRREENE -

The purpose of the AC circuit protection switch is to separate the solar power generation system from the electric power
system in the event of an accident involving the former, so that other power systems in the same building would not be affected.

The purpose of the DC circuit protection switch is to separate the solar panels and protect the inverter.

The purpose of the Isolation transformer is to prevent direct injection of DC from the solar power generation system into the
power distribution system of the power grid. It is also used to protect the power grid.

HETIZE . 2020. BT HAEAEREBEA MR EMEE . | Electrical and Mechanical Services Department. 2020. Small Renewable Energy Power
Generation Systems and Grid Connection. [ONLINE] Available at: https://www.emsd.gov.hk/filemanager/en/content_778/Renewable%20Energy.pdf
[Accessed 21 July 2020].
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Different inverters have their own monitoring system to provide system power generation data; the power
company's webpage also provides the system's real-time monitoring system for customers’ reference.

BUERAGERGNKREE > BREARMIENmTE - U ERE T AN ESNERZ DMBRIRFL
BIEIER o FHFIFTLRIBTRIIZE K IGRER RNV ERHEMITIRE > FIABRERZLEMENER > MG EL
TSR K ZHE R RBIRLEE o thEE R BIREER A PVSyst  Helioscope ¥ ©

UTABRBAR T RETHETEFRPAENEN » UEkBEBEERRER -

Every investor would be ready to evaluate the efficiency of their own solar photovoltaic system, so as to estimate
the financial and environmental returns with reference to the investment costs. To estimate the efficiency of a
potential solar power generation system, we may simulate the sunshine at the potential installation site with the
computer system based on the expected location and its surrounding environment. Common simulation software

on the market includes PVSyst and Helioscope.

The following sections will cover key information on efficiency evaluations and other relevant factors.

TR ARETAIA THIBSIEAL -

Let's take a quick look at following units of power:

R BEEBEEPEREENINRE

“Watt” is the unit of power for calculating power consumption in daily life.

FFRE) RAREE—REFANBIENHEE - 1 TREME—ENES 1,000 RAYAERE 1 /N\EHFEEE -
1 TREEEBEER 1 EE o fi > —ERKREIIER 250W » £/ 4 /\E (250W X 4) BLEFET —EE -

"KWh" is used for measuring the consumption of electrical energy over a period of time. 1 kWh is the power
consumption of an electrical device with 1,000W power supply for 1 hour. 1 kWh is equivalent to 1 unit of
electricity on your electricity bills. For example, a washing machine with 250W power supply consumes 1 kilowatt
of electricity after 4 hours of use (250W X 4).
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As aforementioned, solar photovoltaic panels are made of many photovoltaic cells.

Photovoltaic cells are mainly divided into two types, namely “crystalline silicon solar cells” and “thin-film solar
cells”. Each type of photovoltaic cells is different in terms of characteristics, conversion rate, and cost. Users
should select photovoltaic cells suitable for their own systems according to the purposes, costs, and efficiency.

iﬁ/&@?é%ﬂ% %%/‘lﬂ*ﬂyﬂﬂ ::F:%/

Crystalline silicon solar cells include monocrystalline silicon cells and polycrystalline silicon cells:

B8 S 5EEE th Monocrystalline Silicon Cells

TEHANERENRELAREM > BERBTIEILRNER KA - RIEAEEFR  IBBRTE
FRNSZZABETHEED > FNERRBEISIBINE IR o ZEIFGE > BRME
miEE > AEERNERS > BRLESREIRE - BIRAA 18%E 20%

They are the most efficient crystalline silicon photovoltaic cells to date, made of thin slices
cut from silicon crystals. During the production process, crystal nuclei with a specific
direction are immersed in molten silicon, and the resulted silicon crystals are slowly
extracted. After the wiring is installed, monocrystalline silicon cells are ready for use. They
have a higher photoelectric conversion efficiency, though slightly more expensive than their
polycrystalline silicon counterparts. The conversion rate ranges approximately between
18% and 20%.

Z R EEE ith Polycrystalline Silicon Cells
HESNE - SESSAMENRERE > BURSERWEN - WEREERE > €25
B R REE » BN EBERNERFTRERY » BRAEE o BIRLGA 15%F 18%

Manufactured with wafers. Polycrystalline silicon cells are created through permeation
of impurities into the wafers and installation of wiring. When the process of silicon ingot
casting is complete, crystals with lower photoelectric conversion efficiency than their
monocrystalline silicon counterparts are formed in multiple directions. The production
costs, nevertheless, are also lower. The conversion rate ranges approximately between 15%
and 18%.
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S Eth Thin-film Solar Cells

SEEEMD AIERETM  IREK A KZEE)
i - ERBBERMEENERABMEENAFEMER Lin—ErEERREM -
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(CIS) Msmts ER KFZHEE M (CdTe)

BREEMAALL - FEREMNERERENARE > AP UERER B REEEN
YIRERE » N > BEREMIVEIRERERE - IFREEMAFRIEILIRIBETE 6% UT -

Thin-film solar cells fall into three major categories, i.e. amorphous silicon cells, copper indium gallium diselenide
solar cells (CIGS) and cadmium tellurium thin-film solar cells (CdTe). They are made by applying a thin silicon film
on a hard substrate, or a flexible stainless steel substrate. Thin-film solar cells are created through permeation of
impurities and installation of electrical wiring.

Compared with their crystalline silicon counterparts, thin-film solar cells have the advantages of lower production
costs and applicability to flexible or lightweight surfaces. However, this type of cell has a relatively low conversion
rate with photo-induced degradation. The conversion efficiency of amorphous silicon cell components is usually

below 6%.

FEAAE MBS LLE

A comparison of the advantages and disadvantages

of various photovoltaic cell types

{E2E Advantages

EA2E Disadvantages

BREE)
Monocrystalline Silicon Cells

SEVES

High efficiency

RERELERZTHR
More pollution during
production

=y=dS=N
%EEEI B,/

Polycrystalline Silicon Cells

REEHEE

LB REEE

EbEE a5

Tints on surface

Cheaper than monocrystalline
silicon cells

Less pollution than
monocrystalline silicon cells

B ESHINAEILE R IR
Generating capacity
andefficiency are slightly lower
than monocrystalline silicon
cell

SEREE M
Thin-film Solar Cells

=8

B BRI R AR AR B RE
bR BN ESRRICRSS
¥ (BNEReRUE S5 )
Better aesthetics in
appearance

Can be used on surfaces of
varied shapes, including curved
Absorb diffuse sunlight more
effectively than crystalline
silicon cells (i.e. able to absorb
more sunlight)

BEce=FZHFRE
With the lowest performance
amongst the three

Energy Database ( SEJR0:4E ). 2019. Quick facts on solar power generation ( KFSAESEEERHAAZ L ). [ONLINE] Available at: https://km.twenergy.
org.tw/Knowledge/share?PbVoC4Bxtarzx0G1VdZ7fQ== [Accessed 21 July 2020].
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ARERGREAARRLGE > TEZEREUELHEERMEEN—T » BREARREREKGHERY) o

Hong Kong is located in the Northern Hemisphere. The sun shines from the south to the ground, and therefore most solar power
generation systems in Hong Kong face the south. The best angle ranges between 15 and 17 degrees to the south.

When installing a solar photovoltaic system, you should also pay attention to the installation location, particularly the side
facing the south. Make sure there are no obstructions that obviously block the sun.

BEMHEARRAGNVEEGZELEE > BERERETIHEZEEEBA 10% - FIt - EXMNEEFET2EE -

TiEMEERLEANRAMNUERSARY  BRLRNKERRERZAE > MmiTRIRZE (BE#HE)
REMRA—ERIEERE - LURRHEEZERNIEENE - BIb > RAREGIZBRAETBRENARIERLZE » BEA
ERUREFRANERE » TABRICHRIIERRAIRKE

ERGERETER > TIRAGHAARGERENRE > BEERMHIEE -

Shading of photovoltaic systems by buildings would affect the generating capacity, which is possibly reduced by over 10% by
severe obstruction. Therefore, professional obstruction evaluations are very important.

Engineers would pay attention to whether there are shadows at the location where the photovoltaic system is installed, as well
as when and how long the shadows appear. The two rows of photovoltaic panels (usually facing south) are to be separated by a
certain distance to minimise the shading effects on each other. In addition, photovoltaic panels would be installed obliquely at
an angle close to the latitude of Hong Kong, so as to maximise the annual electricity output and to enable the rain to wash away
the accumulated dust.

When obstruction assessments are carried out on-site, the engineer photographs the scene with fisheye lenses before
calculating the obstruction with the help of computer software.

trEERBRIRER
ENIRG EEERE
360°2RES ©

The picture above shows a
shot of the site with a fisheye
lens, which is used to create
a 360° panoramic image.

N5 ERERERAEHFIK
RRERENNTERR -
B E T ABE—FM
FETHIRY (ALBAR) -

The image below shows a
2D photo derived from the
hemispherical image. The
software calculates the track

(B R HEEFHITF2EMZH ) (Photo credit: Ir Ngan Chi Cheung) (as shown as a red line) of
the sun throughout the year.
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MERF [REME) AIFEREFEMYE o UTAMERR :

The generating capacity of a solar power generation system is affected by three major factors, including (a) amount of solar
radiation at the system's location; (b) rated conversion efficiency of photovoltaic panels; (c) efficiency of the system itself,
which can be compared with the following examples for easier references - the endurance of a car depends on its fuel tank
supply, the size of the fuel tank, and the fuel efficiency of the car itself (i.e. possible distance travelled per litre of fuel). In this
context, “solar radiation” is comparable to petrol, whereas “rated conversion efficiency of photovoltaic panel” could be the size
of a fuel tank, and the “self-efficiency of the system" as the car's fuel efficiency. The following is a brief description:

KIFESN B RGN BHOR R M RAGEE - —EARGEARARBEDNENKIZHESNE > GXARN
IR E « EMRE « KRIRETE - ZRAERMIEVREE RFZEMTE - BEERTE > BERE R
IR ~ IR~ ARIRBENER2E > BEAEMRGHE > B—ERAEMAVRE o

Solar radiation refers to the energy emitted by the sun continuously with electromagnetic waves. The amount of effective solar
radiation collected by a solar photovoltaic system depends on the geographic location of the system, the local climate, the
area of photovoltaic panel(s), the installation angle and the degree of obstruction or reflection of nearby objects. An accurate
evaluation takes into account the climate, latitude and longitude of the site, the support design, the number of photovoltaic
panels, and area parameters. Calculations are then performed by specific computer software, which is a relatively complicated
process in itself.

FARMRBVEE E BN E B ERZE RS EH (Standard Testing Condition) T » KRB HEECABREMIELRIE - 8
MR RMICARRAMLE > BRLERS » SERNERYT o W2 SR BB ARTE RSB

Rated conversion efficiency of photovoltaic panels refers to the conversion efficiency of solar energy into electrical energy
under Standard Testing Conditions. The conversion rate reflects the performance of photovoltaic panels. The higher the
percentage, the better the energy efficiency. This parameter can be accessed directly from the PV panel label or manual.

AMEFNRER I+ ZEARRLE » REZHNBEARRETRIGRE « AAIREERIZE « 24 ( 2FE
H2iE - BRNIRMERSET ) 81 - 2% | ERNREXES - SPAGRTETHASMBRBHNERFIPER
BT EENEE 0 —MIEERE - B - ZERFRENRRENENS 80% £ A - BERNERRARUEGHEE
FARIRECTRIEREE > A5t RAILAR 25 FRIORTBMERBAE 20% > BNRMMEE 25 FELIZ 80% x
80% =64%

BEFNEARRREEES L .
EREEREAERERT » —EELAR IkW XRAR (HAREEENSS S m? ) EFENZEEETINN 5
1050 kWh = 1100kWh - 7EEEMEFE R T > 25 FRIMEEEELIZ 24,000 kWh %= 25,000kWh °

The efficiency of the system is affected by more than ten factors. The more important ones include the temperature of the
photovoltaic panels in operation, cleanliness of the photovoltaic panels, loss (including inverters, wires, isolation transformers,
etc.), and system or grid failure rate. Luckily, rich experiences were gained by the solar energy industry from countless cases
around the world, the average efficiency of a conventionally designed, constructed, installed and maintained system is around
80%. It should be noted that system efficiency would slowly decrease as the photovoltaic panels age. It is estimated that the
cumulative efficiency degradation of system photovoltaic panels after 25 years can reach 20%, i.e., the system efficiency after
25 years would be approximately 80% x 80% = 64%.

Typical yield of small and medium-sized photovoltaic systems in Hong Kong:

When unobstructed without major incidents, a 1kW north-to-south photovoltaic system (occupying around 5m of roof area)
can generate an average of approximately 1050 kWh to 1100 kWh energy in the first year. With proper maintenance, the total
yield in 25 years' time can amount to approximately 24,000 kWh to 25,000 kWh.
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IR1E %4 %5 :F{& Environmental Efficiency Evaluations
A RTB LSRR R BB IUAEIREEN « HPIeTE AU TEX G ERIGZENARRFRRVRAKE

Using renewable energy to replace coal-fired power generation can effectively reduce carbon emissions. Carbon
reduction of the solar photovoltaic system could be calculated by the following formula:

PN =iy
EENAGEEESE AL A EEE

AEBII LB 5 4 EEihEs
( TEE/ES) IEEENATINEI RS E/J_i(tc{oti})iaa

Cumulative solar energy Emission factors of designated Carbon dioxide equivalent
production (kWh) power companies (CO2-e) possibly offset by
solar power generatlon
in place of conventional
fossil fuels

* IR BN R EIRIHHA R

* Emission factor of the designated electric company

ERE—REEMEENSAFF —AHKREE - MEBE/HENHRAZ > INPEEENEFREEARATN
AFEERRETNG - RAM—ERH > RFRORGEAARRANFABUE -

Refers to the carbon dioxide equivalent per kilogram produced by a specific activity. The emission factor for
electricity consumption can be obtained from the sustainability reports of the CLP Group or the Hongkong Electric
Company Limited. The choice of factor depends on where your solar photovoltaic system belongs.

* KiEse T IRSHERICAMEZEEN —|RI{CiKE = (coz-e)
* Carbon dioxide equivalent (CO2-e) possibly offset by
solar power generation in place of conventional fossil fuels

ME—FBEN ( S| ) R o BOIRR » EXMBLENARRZRNRAEEES 12,552 ThRE / EE
MiEE BN AR EFHHIRARHS 0.62 AT —AEHKEE - ARZOUARKELRDIKBINERERE 12,552 X
0.62=7782 A —HAEIXEE > BHMMET 31 FXE > TMEZFINIEE 545 R1d o

tESh > EREERKIZIERE BAMZERYBVARE  MNAREMFFHRTE 2011 FRAERET > ARKE
FEARBEFRFERR M EIRIRSY - BEYMNZENIRE FIIAREAY 2.8°C

Let's say, if the cumulative power production of the photovoltaic system installed by an organization is 12,552
kWh/kWh, and the emission factor of the designated electric company for the year is 0.62 kg CO2 equivalent, it
means that the amount of carbon emissions reduced by the photovoltaic system would be 12,552 x 0.62 = 7782 kg
of carbon dioxide equivalent. It is enough to power 31 households or equivalent to planting 545 trees.

Besides, installation of solar panels on the roof can help to regulate the building's temperature. A study in 2011 by
the University of California San Diego indicates that the indoor temperature of buildings can be reduced by about
2.8°C on average, with the credit given to the solar panels which are able to block direct sunlight.

SEE 2 Pay Attention to Safety

BRTSHENM @S EEBEARRERHUEERSZR2EN - KHIRERALREAMKE  AIERANEHEER
WMEFHRAEDERRAGERRNEER  HKBESEL KREESRKHAERARFES -

In addition to efficiency evaluation, you should also pay attention to safety when installing photovoltaic systems,
especially the condition of roof structure. Should you find out whether the original design can withstand the weight
of the solar photovoltaic system, watch out for signs of aged waterproofing and water leakage problems in the
building, and learn about actions to be taken for future maintenance.

EBRXE . 2020. XPREGTEM _ I/ \EERRIFES) . | Hong Kong Observatory. 2020. 24-hour Time Series of Solar Radiation. [ONLINE]
Available at: https://www.hko.gov.hk/tc/wxinfo/ts/display_element_solar.ntm [Accessed 21 July 2020].

WWF. 2016. ;38X &8 B ZIR{REEE . [ONLINE] Available at: https://www.wwf.org.hk/?15900/Feature-story-climateop [Accessed 21 July 2020].

BB R EE&??;HIEE?I? (AR EBEBS RIS - ATF4AEIR ) Part of the content was provided by Ir Ngan Chi Cheung (former Senior Manager, CLP Group -
Renewable Energy’
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HES BRI BEEREERRT » BBBFERER 2018 F25T/ T EHEBEHE » UEZHEKXGE
RESENERER > ZFIGBERTREH2HA -

ABRBAAMMLECRRETLERABENLR > ERRFELEMEENAR (FEENARLQDLEBEEAR
AT ) FeIak > ERREEFIARE ﬁﬁ‘ﬁ‘t‘]ﬁi ERRM > W EEEREZARIRENERENATNE
A IFEFFEABEEA - USSR —MREBEKFOBABELRR > LB BENNTEREEEEBME (B 11) - [
STEIRERGIENARRARANRL

Despite the fact that the official renewable energy policy remains conservative, the Hong Kong SAR Government
and the two power companies signed the "Feed-in Tariff "(FiT) in 2018 to promote the development of solar and
wind energy. The general public is encouraged to participate actively in this cause.

To encourage private individuals and private enterprises to invest in the development of renewable energy, the
government signed an agreement with two local power companies (CLP and Hongkong Electric) on the installation
of distributed renewable energy systems on any of their premises.

Non-governmental organisations or individuals connected to the power grid of the regional electric company
where the system is located may repurchase renewable energy at a level higher than the general electricity rate,
and supply power to the territory through the grid of the relevant electric company (Note: Figure 11). The current
scheme covers both solar photovoltaic and wind power systems.

/

KimBEtR

Solar Panels BIEE _‘ $ '_
Q _______________ Independent P RN
—] | Meter Return Benefit
i BEHTE

_______

Conveying Grid
X B

11 HEEERNE
Figure 11: Brief Introduction of On-grid Tariff
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rE@EE) =8

The “Feed-in Tariff” Scheme

ENRABRERAERBHAIBEEFEERME LBEE - T8GR > LREEASEE3ITES T B
2022 £ 4 A 26 B » ERBNRAS RN LAEEERE » T REIERDI BN A BERERRARMATEE T
BB NG TAERKT  WSEBS > IBERERARBEBIEZINH DN 10 TRES THEALTT
i 10 ?Efg#ﬁiﬂ 200 TR 4 7T E 3 7T > 818 200 TREFEB 1 KR 3 JTiE=E 2.5 7t » B 2002 &
4 827 BEERK -

According to the scheme, power companies would provide FiT for renewable energy devices of different
specifications. At the beginning phase, the electric company would provide an on-grid tariff of HK$3-5 per kWh.
However, on 26 April 2022, an abrupt change in FiT rates was announced by the Hong Kong government. With the
consideration of having a significant drop in the costs of developing distributed renewable energy systems, the
government and power companies have adjusted the charges downward. On a per-kWh basis, with a generating
capacity of 10 kilowatts or less, a tariff of $4 per kWh would be charged instead of the initial $5 per kWh. For a
generating capacity of more than 10 kW but not exceeding 200 kW, the levy was decreased by $1 to a tariff of $3
per kWh. Lastly, the prevailing rate of a tariff of $3 per kWh would be dropped to $2.5 per kWh with a generating
capacity of more than 200 kW but not exceeding 1 megawatt. All the adjustments will be effective from 27 April
2002.

RMBBERSEN HIBEBERIB 10 KW HRBEASHEIB 200 kW
/A 10 kW {8X#8iB 200 kW 8XiEl/ 1 MW
System generating capacity is System generating capacity System generating capacity

equal to or less than 10 kW exceeding 10 kW exceeding 200 kW
but not exceeding 200 kW but not exceeding 1 MW

12:2022 £ 4 B 27 HEAMB LEEE
Figure 12: Feed-in Tariffs rates with effect from 27 April 2022

EHROBERERA . 2018. E4EEMS . | Hong Kong RE Net. 2018. Introduction to feed-in tariff. [ONLINE]
Available at: https://re.emsd.gov.hk/tc_chi/fit/int/fit_int.ntml [Accessed 26 April 2020].

EFFHAREI4E . 2022, LABEEEARE T . | news.gov.hk. 2022. Feed-in tariff rates adjusted [ONLINE]

Available at https://www.news.gov.hk/chi/2022/04/20220426/20220426_171047_297.html [Accessed 23 May 2022].
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REVKEEREARFER

About Your Solar Photovoltaic System

A KE2REIREXE : 36 C KIBHEIRER :87

No. of Solar Panels: 36 No. of Solar Panels: 87

D XEZ8EWREXE 105
No. of Solar Panels: 105

(7
C XIBREIRENE 12
BN No. of Solar Panels: 12

B XIEREtREE :28
No. of Solar Panels: 28 |

EiE B EHE 4 EXEEREREE
Breakthrough Youth Village 4 Blocks Solar Panels Information:

B REEMAIGER
Monocrystalline Cells Solar Panels

o K[ZAEMRAEES - 181 3R
Total Number of Monocrystalline Cells Solar Panels: 181 pieces

é; AIZREIRAREE S = : 49 90,000 B
Total Capacity: Around 90,000 W

. BEKZRETMRLE

Flexible Solar Panels

© KEZREEMRADE - 8T IR
Total Number of Flexible Solar Panels: 87 pieces

é; AIZEEEIRAEERE : £9 30,000 K
Total Capacity: Around 30,000 W

a3t :268 HEXkERElR ° 120,000 R
Total: 268 Solar Panels, 120,000 W
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BT KIS EEEE
A Guide to Organising Solar Tours

EAAARIGEIEERTHNENZIT BMEA-RFELMNEBSEBHENSERGEHTEE > HEFEAES
HESZHMEFBSHITRIZRITE - U TEER B EREEREABELRAREER -

CCIL would also partner with the NGOs to organise youth climate education programmes that encourage young
people to facilitate collective eorts and spark new ideas for climate action. The following guide will assist your
organization in organizing guided tours about solar photovoltaic systems.

BEY

Objectives

BIBHSMEBTBRRRAGENARR  BOF 7RREERNE  BRHNERY - ERATBERRNMAR
RRIZREIE » URKGREXARFRIELE

By showing the participants around and allow them to closely observe the solar photovoltaic system, they will gain
a better understanding of climate change, importance of decarbonization, mitigation of climate change through the
use of renewable energy, and the operation of a solar photovoltaic system towards the end of the tour.

EHIE

Preparation
BESEMAIEE » WIREARZERE Powerpoint (TEEBZERT) HETIR (MEFIMNETR) »ABMEEMR
GESAREBESMENFR RS RENSENAR °

The docents should finish reading this guide and prepare a PowerPoint slide deck (to be shown in the activity
room) or display boards (to be shown outdoors) according to the descriptive content. The docents will select
appropriate content according to the participants' age and background.

HE8
Docents

BELZHE L A2 MERRHREENE - BELHZN2IEEE 1 UREEHEAND 1 {HIREXZEIERZE -

One for delivering the verbal explanations, you are highly recommended to provide two or more if needed. The
group is recommended to be accompanied by one to two extra docents to ensure safety.

2mA
Number of Participants

BESMAHSB IS A

15 per group (recommended).

2HRRE
Visiting Hours

MEEREN > ERTHELT » BREFTHNESB

Morning, for summer visits to avoid direct sunlight at noon (recommended).
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Content of the Solar Tour

AR 8 23t
Content Reference Method
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B EBELAEHE ¥ Details of the Solar Tour

Pk 4 biul (=35
Session Location Time

/T EE EEES 10- 15 &
Introduction of your organization Activity Room 10-15 minutes
BNEEEER TEENE 59iE
Introduction to the background of the Solar tour Activity Room 5 minutes

T RIERIE ~ SERRAZAEE BRI
Introduce climate change, energy, and solar
power generation

EEE 20-30 3
- TR RS NE # Activity Room 20-30 minutes
Set aside some time for Q&A
- BRENCARRBENDERSTE]
Explain guidelines for visiting solar panels
MR GE2IEZAFHE) / 5 niE
Short break (washroom break for participants) 5 minutes
H2MEBINAR RS B REEAR
Take the participants to a spot where the photo- / 20 D58
voltaic system is located. Electricity meters can 20 minutes
be clearly seen and provide verbal descriptions
FRER | HERBELEREE) y /

Dismiss / move on to other activities

2878 Guidelines for Visiting
ERZHHHESBIFNN AR ARG E TR  SFERUTHEER

When arranging visits to your photovoltaic system or organizing guided tours, please note the following:

- 2EATERIZRMEIERETE > Fal18 B BERX Visitors must follow staff of the organization throughout the tour and
should not leave the group without authorization

- (TERFEEEMEIER 0 U AE ARG EELE Pay attention to the ground conditions when walking to avoid
tripping over the cables laid along the floor

- BRI R &8% Do not stand near the edge of the roof

- BEEGENET - NZFELE Please wear comfortable shoes; do not wear open-toed shoes
- BIBIEAZEERAAVARLF Do not touch any components of the solar photovoltaic system

- AMEE N ESTEARREAER_E Do not climb or step on the solar panels

- 57078 Do not run

- sB/IEEE Please keep quiet

- EREARYE No smoking

- BB ATREVREE AR Visitors are advised to take care of their personal belongings

- MERRERRE > FBERMBITKY » URESHEIE /2 > LI%H2E If staying for a longer time, please rehydrate whenever
necessary and bring a hat/cap/umbrella to avoid heat stroke

- THEXBIERNZZLEET > FF2EE B E Please remind the visitors to pay attention to the solar panel brackets

- B2MEREMNU LT . KEEEESMERES If participants violate the above rules, the organizer reserves the right to
ask participants to leave the venue

B R R %HE Severe Weather Arrangements
- AR EERNRES KR ZHE Please refer to your organization's severe weather arrangements.
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BRI R — BB I F M - BAOEERERE
AR 0 WABRBHNFEAMBESER: > ZEIMFI
BIBAIE ~ HENITEREHREEEMNERITFTEN
fEhiREE ©

HAIBHERFRFFNENSE > BEERNE
WU RERAITIEARRIENBRS RAZE > LUER
T Bt EHRGECEBENRERH o FFIE
EREFEARBRISRM G L REREIRIE
NWEMAGE » RBEEEREARE  BERIK - ERE
BRAEMAPIEARIGER R « ERERGECHE
SREHRIEE{CHEREIITE

CarbonCare InnolLab is an NGO dedicated to nurturing
and expanding active communities, focusing on the
youth and students in Hong Kong, and encouraging them
to mitigate climate change and develop sustainable
low-carbon lifestyle through innovation, education, and
action.

We put special emphasis on multi-stakeholder
engagement and solution-oriented processes, as well
as awareness-building across the community. Our
mission is to motivate young people to provide effective
solutions that meet local needs and global challenges
through creativity. The themes include climate justice,
carbon emission reduction, resource conservation, and
anything that would help improve climate response
strategies, mitigate climate change, and strengthen
resilience to climate change.

ﬂ {Efx28BI¥5 CarbonCare InnolLab } carboncare_innolab}

Azl TimiIEE) - KIZRERRIRETEL PR > THESHEIAE -

Please visit the official webpage of "Hang Seng Low Carbon Future: SolarCare Programme" for more details:

. https://www.ccinnolab.org/en/HangSenglLowCarbonFuture .
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