Key to Exercises

Unit 1 Text A
I Critical Thinking.
1. Why is it easy for us to take the energy that powers your world for granted?

With the development and progress of energy civilization, modern people have the
condition to sit in a climate-controlled room, light available at the flip of the switch, eyes
roaming the page, lungs breathing in and out, heart beating, and electrical pulses of your
brain contemplating the words on this page. Therefore, it is easy for us to take the energy
that powers your world for granted.

2. Why is it said that wood and living organisms warmed the cradle of civilization?

Energy’s history on earth starts with the sunlight that helped form wood and living

organisms. Wood and living organisms are the raw materials stored by nature and
transformed by geological processes over millions of years to give us human beings coal,
petroleum, and natural gas, which were capable of meeting the basic energy needs of the
primitive population in the life of humanity, leading to an important guarantee for the
continuous development of human civilization history. Therefore, wood and living
organisms warmed the cradle of civilization.
3. The last paragraph of this text says “We have options on where we can tap into
energy’s journey to power our modern machines. But one thing is certain, all the energy
around us came from the atomic energy of atoms formed at the birth of the universe. The
energy is abundant and attainable.” Then can we come to a conclusion that the
universe is able to ensure an abuntant supply of sustainable energy for us human
beings?

No. Machines powered by petroleum or electricity now perform work once done by
people and animals. Both the quality and duration of life have improved. An overreliance
on natural energy provided by the universe may quickly climax with economic turmoil as
nations have limited resources. So, the creative and inventive use of energy such as
renewable energy and energy efficiency is the foundation of modern society, which may
help us meet the challenges of providing an abundant supply of sustainable energy, and
ensure energy access and security for sustainable development.

II Match Column A with Column B.
1G2I3E4HS5B 6 A7D8F9J 10 C

III True (T) or False (F) according to the passage.
1F2T3T4FS5T 6F7T8TOTIOT

IV Complete the passage with the words or expressions from the text.
1J2H3A 4B 5F 607G8 LI9I10E 11K 12D13 M 14N 15C.

V Translate the following sentences into Chinese or English.
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5. IAREA VIR AW R R BRI RE &, FATH 2Bk =24,

6. All forms of energy on earth originated from the birth of the universe.

7. Nuclear fusion in the sun releases massive amounts of energy.

8. The sun’s radiant energy loss tends to decrease the sun’s temperature at the same rate
as the sun’s nuclear fusion tends to increase the sun’s temperature.

9. After a sufficiently long time, the vegetation rearranged into more stable deposits we
call coal. Different types of coal developed depending upon the depth, temperature,
and moisture of the deposits.

10. In the seas, much of the surface was inhabited by bacteria called phytoplankton.

VI Please put the following terms into their corresponding English or Chinese.
1.electrical pulses

2. unravel the history of energy
3. chemical bonds

4. electrical energy

5. starch molecules

6. photosynthesis
7.vegetation

8. the sun’s radiation

9. nuclear reaction

10. Equation

11, AT ) H 53 U5
12 {47 HE B

13 RE &
14. % RA

15, ABH B4R ST AR %
16. HAEREE
17. i #4

18. =gk

19. REVRHAE

20. TR KIRIE

VII Translate the following passage into English.

The geothermal heat of the earth originated at the birth of the universe. In part, the
great velocities created by the Big Bang were released in the form of heat and molten
rock during the collisions that ultimately formed this big rock called earth. However, if
the heat were left unreplenished the core of the earth would have long since cooled.
Adding to the heat of colliding masses, uranium and other larger molecules are constantly
undergoing fission from earth’s surface to its core. This fission energy release occurs one
atom at a time, but the energy adds up.



Unit 1 Text B

I Critical Thinking: work in groups and discuss the following questions.

1. How is electricity delivered in quantities to areas that need electricity?

It is delivered through a grid connection.

2. What do end-users of electricity possibly opt for in the countries where electricity
provision is deregulated?

They may opt for more costly green electricity.

3. What are becoming more viable in economic terms?

Renewable energy and distributed generation in economic terms.

4. Say something about the history of electricity in English.

LS

II Match Column A with Column B.
lh 2f 3e 4a 5j 6¢c 71 8d 9g 10D

III True (T) or False(F) according to the passage.
IF2T3T4FS5SF6T7T8F9TI10.T

IV Fill in the blanks in the following sentences with the words given.
1.H 2.1 3J 4A 5B 6.C 7.D 8E 9.F 10.G

V Translate the following sentences into Chinese or English.

L, GEREIE, —EEEF AR,

218314, WH/RVENIH K T — Rl e 212 3h K RINLAES, (B AP RORE 25
ALK B 1 S04F (R Ta]
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RIS S FaJt
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FHE LT

5.8 Jy gz i AR AT AR R B v R R irhe ) R OB S il AR AR, A
TR RS .
6. The electric power industry provides the production and delivery of electric energy to
the areas that need electricity.
7. The demand of electricity is usually scarce in developing nations.
8. In many countries, electric power companies own the whole electrical infrastructure.

9. A diverse mix of generation sources reduces the risks of electricity price spikes.
10. People have found that renewable energy and distributed generation have a brighter
future.

VI Please put the following terms into their corresponding Chinese or English.
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10. {7 HE B

11. the required insulation thickness

12. the electrical theory

13. efficient high voltages

14. fairy safe voltage

15. delivering electrical energy to consumers
16. adjacent asynchronous power systems
17. domestic appliances

18. industrial processes

19. public utility

20. electricity distribution
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Unit 1 Text C

I Critical Thinking: work in groups and discuss the following questions.

1. Say something about energy consumption in human history.Why should we
actively promote energy transformation in modern society?

We eat with energy. We travel with energy. We work with energy and we even flirt
with energy. But where does all of this energy come from? Today we gather most of our
energy from coal, oil and natural gas, also known as fossil fuels. Additionally we gather
energy from biomass, nuclear and renewables. Fossil fuels cost more than what we pay at
the pump and impact our environment in many ways. These impacts include global
warming, air quality deterioration, oil spills and acid rain. Besides, fossil fuels are a
one-time-use resource in the human time scale. It’s projected that fossil fuel resources
will be depleted within the next 50 to 100 years.

Biomass converts plants into biometric materials to produce energy. Nuclear energy
is released during nuclear fusion. Lastly, renewable energy comes from a source that’s
not depleted when used. It naturally replenish in our lifetime, which include sunlight,
wind, rain, tides, waves and geothermal heat. The best part is that we don’t need to
compromise our planet to harness it. Besides, presently we have the technology to be
100% renewable reliant.

So, we should actively promote energy transformation in modern society.

2. Say something about how the First Energy Transition came about.

Before the Industrial Revolution, people burned wood and dried manure to heat
homes and cook food, while relying on muscle power, wind, and water mills to grind
grains. Transportation was aided by using carts driven by horses or other animals.

In the 16th and 17th centuries, the prices of firewood and charcoal skyrocketed due to
shortages. These were driven by increased consumption from both households and
industries as economies grew and became more sophisticated.

Consequently, industrializing economies like the UK needed a new, cheaper source of
energy. They turned to coal, marking the beginning of the first major energy transition.

3. Why is energy a hot topic today?

Energy is a hot issue these days. Primarily, this is because it is at the top of the
list of concerns over the climate and the environment, the supply security, the price
and economic growth. This is with good reason. Energy is an indispensable element in
modern life, and if we look at the period after World War II, energy has increasingly
become an essential part of everyday life. It has become one of the raw materials of
human life, not the only one, but one of the most important. Everyday life is
unthinkable without energy. The culture of the modern world involves sizeable and
continuous consumption of energy.

4. Why do we need to study the history of energy?

Energy is a hot issue these days. Primarily, this is because it is at the top of the
list of concerns over the climate and the environment, the supply security, the price
and economic growth. Energy is an indispensable element in modern life. It has
increasingly become an essential part of everyday life. Everyday life is unthinkable
without energy. The culture of the modern world involves sizeable and continuous
consumption of energy. But where does all of this energy come from? Today we gather
most of our energy from coal, oil and natural gas, also known as fossil fuels. Additionally
we gather energy from biomass, nuclear and renewables. Fossil fuels impact our



environment in many ways, which includes global warming, air quality deterioration, oil
spills and acid rain. Besides, fossil fuels are a one-time-use resource in the human time
scale. It’s projected that fossil fuel resources will be depleted within the next 50 to 100
years. So, it is the general trend to actively promote the transformation of renewable
energy. To promote the renewable energy transition, we must study the history of energy,
the history of energy transition. Confucius said, “Study the past if you would divine
the future.”

Il True (T) or False (F) according to the passage.
1T2T3T4TS5F 6T7T8TOTIOF

I1I Please put the following expressions into their corresponding Chinese or English.
RN
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I I = AR R

SARAR A B R AEE R

EIRRVSATS
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— AT A A BE I
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10. | TR 2 5F

11. the Industrial Revolution

12. be heavily reliant on coal

13. Coal’s share of the global energy mix

14. the mass production of automobiles

15. Oil demand from internal combustion engine vehicles
16. a major source of energy for home heating, cooking, water heaters, and other
appliances

17. at the center of the ongoing energy transition

18. ramp up their efforts to curb emissions

19. solar and wind energy capacities

20. unprecedented in both scale and speed
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Unit 2 Energy Sustainability (I)

Text A. Wind Power Technology

I Critical Thinking.

1. What is the relationship between energy and sustainable development?

Reference answer: Energy development is closely related to the sustainable development.
If fossil fuel is used to generate electricity, there will be more pollutants released into the
atmosphere than using renewable energy sources. If green energy sources are used to
generate electricity, the world can achieve sustainable development. Renewable energy
sources play an important part in world sustainable development. The green power
sources include solar energy, nuclear energy, hydroelectricity, wind energy, wave energy,
tidal power, bioenergy, geothermal energy, magnetic hydro dynamic energy and so on.
2.How is wind formed?

Reference answer: Wind — the movement of the air — is the result of temperature
differences in different places. Uneven heating results in a difference in atmospheric
pressure, which causes the air to move.

3. How is wind energy harnessed to generate electricity?

Reference answer: The Kinetic energy of the moving air (or wind) is transformed into
electrical energy by wind turbines or wind energy conversion systems. Wind turbines
capitalize on electromagnetic effect to harvest wind energy through the conversion of
kinetic energy into mechanical torque to drive the generators, which in turn, convert the
energy in the form of electricity.

The blades capture and convert the wind’s energy to rotational energy. The rotor hub
transfers the rotational energy to the rotor shaft, which is fixed to the rotor hub. The other
end of the rotor shaft is connected to the gearbox, which changes the low rotating speed
from the blades to a high rotating speed for input to the generator. The high-speed
rotating shaft connected to the gearbox forces the shaft of the generator to rotate,
converting the rotational energy to electricity through the use of electromagnetic
induction.

4. What are the important factors that determine the wind power system configuration?
Reference answer: The specific system configuration is determined mainly by the wind
condition (especially wind speed), land availability (or where the plant is sited), grid
availability, turbine size and height, and blade size.

5. What is the future of wind energy?

Reference only: Because of the global availability of the resource, wind power has
huge potential. Some countries have introduced financial supports for wind power, such
as feed-in tariffs, to secure income and to reduce investor risk.

Rapid enhancements in different aspects of wind energy related techniques and
technologies have revealed promising potential in wind energy conversions under low
wind profiles. Emerging enabling technologies have boosted the feasibility of wind
energy conversions in urban areas. With more attention from researchers and policy
makers, it is not far-fetched to say that in time to come, urban-area wind energy
conversion systems can be widely implemented and commercialized.

One way to achieve a higher share of wind generation in a grid system is to operate
wind turbines or wind farms using integrated transmission systems and power output
prediction systems, including weather forecasting.

II. Match A with B



1B
2D
3F
4 A
SH
6C
71
8E
9G
101

II1. True or False:
1.F2.F.3.T. 4 F5. T 6.F7. T8 T9.F10.T

IV. Fill in the blanks:
1 B. capitalize on
2 A kinetic energy
3 E convert

4 H extracted

5 C blades

6 J proportional

7 D cube

8 I increase

9 F renewable

10 G performance
11.0

12. K

13.N

14. M

15.L

V. Term translation:

1. the sweep area of the blade M- F ff) i 4 i /&

. the rotor hub g # %

. the rotor shaft %%

. floating foundations for offshore wind ¥ _I X\ 77577 FE 4
. mechanical power HL B

. installation characteristic Z%& 55 i

. be vertical to T F. T

. a yaw mechanism ff it /L5

9. market share 71371 %l

10. a starting device JA )35 &

11. H % electricity voltage

12. 55 %1 L R4 integrated transmission systems
13. R DIZ, WURILIZE excitation power

0O 1N L B~ W



14. &N (805725) K HAML induction (or asynchronous) generators
15. BEBEAAE H 71 gyroscopic forces

16. 1543 pitch control

17. ¥:5)1f¢ rotational energy

18. M- ¥R BN 45 vibration frequency of blade

19. /K-F#him e H1 horizontal-axis turbines

20. XJ#E 57 /5 the cube of wind speeds

VI. Sentence translation:

1. There was worrying acceleration in carbon emissions related to the growth in energy
demand. 5 REYR 7 KA 5 A BRHE BN S 1 NEL

2. Renewable energy sources play an important part in world sustainable development.
AR A REVRAE T 5 R Rp 8 i e v R AR /) AR R R T BT e A )
LR 7T -

3. With the global adoption of renewable energy technologies, enhancements have been
designed and tested in order to improve the performance of wind energy conversions.
bEE AR REIREOR R ERCR A, 8 T IR RER PR RE, 3R XURE RIS 5 D) g
St I 7.

4. However, vertical-axis turbines are less efficient at turning wind energy into
mechanical power, and some require a starting device.

SR, T B RN LS K BERAL N UEH 707 IR BUR, i A Leim e bl 2
JREARE

5. The advantage of up-wind turbines is that they are hardly influenced by the turbulence
caused by the tower.

WX EE L0 M2 EATT LA S B L5 (i AL R 2

6. JUARL R AL IR R WL T KUK P Al e il A = e 7.

Typical large turbines are up-wind, horizontal-axis turbines with three rotor blades.

7. AR IR FE LA U0 S B S B8« W LRSI S 47 T

Advantages of gearless turbines include their compact structure, lower risk of breakdown
and simpler maintenance.

8. B L) R G0 — A L AR KR AR 2 X RE R S D R B A AR

An important issue for managing power systems that integrate large amounts of wind
energy is the variability of the power output.

0. 5 AR A AR 1) ey T A B A e FE LI B e 51, R PR R NS B Bh RE e A
AE o

The high-speed rotating shaft connected to the gearbox forces the shaft of the generator to
rotate, converting the rotational energy to electricity through the use of electromagnetic
induction.

10. ¥F 2 MG AW i, KRR, BIEEAER 25 RN, Bl BLEE N TS A A AL
fie.

Many towers are made from steel tubes which allow access to the nacelle inside the
tower, even in bad weather.

VII. Passage translation:



Wind turbines incorporate a control system to prevent excessive rotation speeds in
high wind, which could otherwise break the blades or other components. The two
methods for controlling the speed of the blade, or delivering the power output from the
blade to the rotating shaft, are pitch control and stall control. A pitch control system
actively adjusts the angle of the blades to the wind speed. The rotor hub includes a pitch
mechanism, and the control system features a brake. A stall system decreases the
rotational speed by using the aerodynamic effects of the blades when the wind speed is
too high, lowering the efficiency to protect the turbine from damage.

Text B Solar energy
I Critical Thinking.
1. What do you think is the application of solar energy, esp. in China?

Human beings have applied solar energy in many aspects since ancient time. In
recent years, solar energy has played a major role in the global energy transformation
trend. Solar energy utilization is expected to be increasingly important in order to meet
future energy needs and limit CO, emissions to the atmosphere.

Solar energy is radiant light and heat from the Sun harnessed by using a range of
ever-evolving technologies such as solar heating, photovoltaics, solar thermal energy,
solar architecture and artificial photosynthesis.

At present, most of the ways of utilizing solar energy in China are solar photovoltaic
conversion, such as solar water heater, solar oven, solar room, solar drying, solar
greenhouse, solar refrigeration and air conditioning, solar power generation and
photovoltaic power generation system.

2. What is the working principle of solar panels? Please describe it according to the
picture in the passage.

When light in proton form hits the solar cell, the energy results in dividing the
hole-electron couples. Each photon carrying sufficient amount of energy will usually be
able to free just a single electron, leading to a free opening as well. If this occurs very
close to the field of electricity, or if free opening and free electrons tend to flow into
influence range, the field is likely to shift the electron to side N and the hole to side P.
This results in even more disruption of neutrality of electricity, and if an external
charged path is presented, electrons make use of the path to travel to the P side to
combine with openings sent by the electric field, carrying on work in the process. The
flow of electron results in the current and the electric field of the cell results in the
formation of a voltage. Power is formed as a product of both voltage and current.

3. Why is solar energy considered as a green energy source?

It is environmentally friendly. Solar energy is a green energy source and
environmentally friendly. It does not emit any carbon, nitrogen oxide, sulfur gas,
mercury, or any gas that is harmful to the environment. Especially it is 100% safe to
human work when generating electricity. So solar energy generation does not contribute
to global warming, acid rain or fog. In fact, it contributes to reducing harmful greenhouse
gas emissions. Since solar energy does not use any fuel in the electricity generation
process, there are no storage, transportation or retrieval of fuel. It can be said that this is
considered the best source of clean energy that nature gives us. Solar energy does not

10



create much noise. Compared with other energy sources, solar panels are silent
producers.

4. What is the special material used in solar panels and why is it used?

Photovoltaic cells are composed of a unique material known as silicon.

Reason: Two individual pieces of silicon happen to be electrically neutral. But when
two impure silicon pieces the P-type and N-type are brought in contact with
each other, an electric field is formed. The free electrons present on the N side seeing all
the holes on the P side rush to fill them fast. All free electrons are unable to fill the free
openings. The entire arrangement would, in fact, be wasted if they had. But, exactly at the
opening point, they mix successfully to form a kind of barrier which makes it
increasingly tough for electrons located on the N side to make the move to side P.
Gradually, the process reaches a point of equilibrium and there exists an electric field
dividing the different sides. This field serves as a kind of diode, permitting and even
forcing electrons to drift from the P to the N side, instead of the other way round.

5. What is your opinion to avoid the disadvantages and try to make the best of solar
energy?

Open question. The following is for reference only.

Try to put the solar panels in a sunlight-abundant area, so it can capture as much sunlight
as possible and make the best use of solar panels. Develop new methods to make the best
of solar panels to improve the efficiency. Make good use of the desert area and set up
solar panel plants so as to generate green energy.

II. Match the expressions in Column A with those having similar meanings in
Column B.

1. disperse B. to move apart and go away in different directions

2. charge E. the amount of electricity that is put into a battery or carried by a substance

3. semiconductor A. a solid substance that conducts electricity in particular conditions,
better than insulators but not as well as conductors

4. electron I. a very small piece of matter (= a substance) with a negative electric charge,
found in all atoms

5. equilibrium G.a state of balance, especially between opposing forces or influences

6. diode J. an electronic device in which the electric current passes in one direction only,
for example a silicon chip

7. proton C. a very small piece of matter (= a substance) with a positive electric charge
that forms part of the nucleus (= central part) of an atom

8. disruption H. an act of delaying or interrupting the continuity

9. nitrogen oxide F. any of several oxides of nitrogen formed by the action of nitric acid
on oxidizable materials

10. solar panel D. a piece of equipment on a roof that uses light and heat energy from
the sun to produce hot water and electricity

I11. True or False.

1. F. Human beings have applied solar energy in many aspects since modern time.

2. T. Active solar techniques include the use of photovoltaic systems, concentrated solar
power and solar water heating to harness the energy.
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3. T. Passive solar techniques include orienting a building to the Sun, selecting materials
with favorable thermal mass or light dispersing properties, and designing spaces that
naturally circulate air.

4. F. Photovoltaic cells are composed of a unique material known as sulfur.

5. T. All photovoltaic cells possess one or several electric fields that force the loosely
flowing electrons to drift in a particular direction.

6. F. The free electrons present on the P side seeing all the holes on the N side rush to fill
them fast.

7. F. This field serves as a kind of diode, permitting and even forcing electrons to drift
from the N to the P side, instead of the other way round.

8. T. When light in proton form hits the solar cell, the energy results in dividing the
hole-electron couples.

9. T. Each photon carrying sufficient amount of energy will usually be able to free just a
single electron, leading to a free opening as well.

10. T. The flow of electron results in the current and the electric field of the cell results in
the formation of a voltage.

IV. Complete the passage with the words or expressions from the text.

1. D. form

2. F. for

3. A. applications

4. E. include

5. B. divided

10. O. zero

11. K. utilizing

12. N. conversion

13. J. heater

14. M. solar

15. L. air

V. Please put the following terms into their corresponding English or Chinese.
1. conventional power stations 1% 4t /& F, v

. electrically neutral A~y HL

. influence range 521V

. sustainable development 7] fF4E % &
. global warming 4=FkAFHE

. acid rain R WY

. Low maintenance costs {l4EH A
. Diverse applications % F &

. photovoltaics YafRk (R H)

10. disperse JXEL

11. Hi1a7 charge

12.2}- 54K semiconductor

O 00 3 N v B W DN
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13.Ji ¥ protons

14.°F-1 equilibrium

15. 2% diode

16. 584t & nitrogen oxide

17.KFH g AR solar panel

18. N L& 1EH artificial photosynthesis
19.H13i electron flow

20. P PFE wear and tear

VI. Translate the following sentences into English or Chinese.

1. Active solar techniques include the use of photovoltaic systems, concentrated solar
power and solar water heating to harness the energy.

TR GERARUIEMADCR R G 5P R BH BEAN R B BE H K KA FHRKBH E »
2. Passive solar techniques include orienting a building to the Sun, selecting materials
with favorable thermal mass or light dispersing properties, and designing spaces that
naturally circulate air.

e R PH RESOAR AR Y] K BH, P B R4 A5 & B G HUH Rtk A A1
B PR st — N AR R E ARERE

3. Solar cells, also popularly known as photovoltaic cells, help convert the energy derived
from the sun directly into charge.

OKBARE I, ARGk r i, FEBIRER B KR B RE B LA Oy HL AT
4. Electrons get knocked loose due to the energy and this gives them the ability to drift
freely.

T REE T AR S, XAEEATREY B hiEE.

5. All photovoltaic cells possess one or several electric fields that force the loosely
flowing electrons to drift in a particular direction.

P BOCIR B AR A — AN B AN iy, 8RR RS A T [FVRF S T TR AR
6. Together with the voltage of the cell, this current defines the amount of power that
the photovoltaic cell is capable of emitting.

AL b S R HRE T OBAR I RE S R I TR R

7. The free electrons present on the N side seeing all the holes on the P side rush to fill
them fast.

FAET N AU B i 5F 2 P a2 T R TR e

8. Each photon carrying sufficient amount of energy will usually be able to free just a
single electron, leading to a free opening as well.

BT L0 RE B B TIE R R BER I — N, AR B B A

9. The flow of electron results in the current and the electric field of the cell results in the
formation of a voltage.

SN <10 2] e S S ST I SR 27 A SN A

10. If solar energy can meet the energy demand of buildings, it can be called "zero energy
house".

USRI FH BERE G AL IR RER TR R, & Al AR O “F REFE(E T
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Text C Bioenergy
I. Critical thinking:
1. What is Bioenergy?

Bioenergy is a renewable energy made available from materials derived from
biological sources. Biomass is any organic material which has stored sunlight in the form
of chemical energy.

2. Can you list the biomass types?

As a fuel it may include wood, wood waste, straw, manure, sugarcane, and many
other by-products from a variety of agricultural processes. Many plants are used to
produce the biomass, such as corn, willow, and sugarcane and hemp palm. Dead animals,
waste oils, rubbish can also produce the energy. To be specific, biomass includes the
following:

Agriculture waste

Forest resources

Livestock

Municipal solid waste

Sanitary sewage & industrial organic wastewater
And so on.

3. What do you think is the future of bioenergy?

Bioenergy can make use of the waste in our life to generate electricity, so it is green
energy source and contributes to the sustainable development strategy. Research should
be done on the efficient usage of bioenergy in the future.

I1. True or false:

1. F. Biomass is any organic material which has stored sunlight in the form of physical
energy.

2. T. Biofuel includes biomass, the biological material used as a biofuel, as well as the
social, economic, scientific and technical fields associated with using biological sources
for energy.

3. T. Biomass can be used as a source of energy and it most often refers to plants or
plant-based materials which are not used for food or feed, and are specifically called
lignocellulosic biomass.

4. F. As an energy source, biomass can either be used indirectly via combustion to
produce heat, or directly after converting it to various forms of biofuel.

5. F. Industrial activities generate large amounts of biomass residues.

6. T. Rural communities could become entirely self-sufficient when it comes to energy,
using locally grown crops and residues to fuel cars and tractors and to heat and power
homes and buildings.

7. F. Several billion dollars of federal incentives are available through the 2002 Farm Bill
to develop advanced technologies and crops to produce energy, chemicals, and other
products from biomass.

8. T. Many plants use sunlight and nutrients to create biomass, which contains key
components—including lipids, proteins, and carbohydrates— that can be converted and
upgraded to a variety of biofuels and products.

9. T. Distorted motives and measures of support and protection put great pressure on food
security in the World.
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10. F. There is an added incentive to develop the bioenergy sector which is to increase the
development of the urban sector in China.

III. Please put the following terms into their corresponding English or Chinese.
1. bioenergy “E¥IRE

. biofuel AEPHRK}

. biomass A (i) &

. combustion A%

. ethanol /%

. municipal solid waste 3 7 [ 74 JE 747

. biomass residues A4=#)F 5% B ¥

. federal incentives & FS IR Tl

9. Sanitary sewage “EiEi57K

10. organic material A LA %}

1. ZEERMRAEYIFE R Integrated Forest Biorefinery

12. K& &1Ll long term development plan

13. ¥3A methane gas

14, W] FF82 K JE i the sustainable development strategy

15. £r L JJUE 5 ¥ Green Electricity Certificates System

16. & D4R A AU revitalizing rural economies

17. A b A P2 i F2 Bl = by-products from agricultural processes
18. J8/> 121k reduce erosion

19. #UA 7K brackish water

20. B & ‘%24 food security

0 1N L B~ W

Unit 3 Energy Sustainability (IT)

Text A Geothermal Energy

I Critical Thinking.

1. What is the relation between geothermal energy and the environment?

The environmental impact of geothermal energy may not be as extensive as that of
other sources of energy, but it can be considerable. When geothermal energy is developed
at a particular site, environmental problems include on-site noise, emissions of gas, and
disturbance of the land at drilling sites, disposal sites, roads and pipelines, and power
plants. Development of geothermal energy does not require large-scale transportation of
raw materials or refining of chemicals, as development of fossil fuels does. Furthermore,
geothermal energy does not produce the atmospheric pollutants associated with burning
fossil fuels or the radioactive waste associated with nuclear energy. However, geothermal
development often does produce considerable thermal pollution from hot waste-waters,
which may be saline or highly corrosive, producing disposal and treatment problems.

2. What are the heat transfer processes in the Earth?

Heat in the Earth can be transferred by three processes: conduction, convection, and
radiation. Conduction governs the thermal conditions in almost entire solid portions of
the Earth and plays a very important role in the lithosphere. Convection dominates the
thermal conditions in the zones where large quantities of fluids (molten rocks) exist, and
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thus governs the heat transport in the fluid outer core and the mantle. On a geological
time scale, the mantle behaves as a viscous fluid due to the existence of high
temperatures. Convection involves transfer of heat by the movement of mass, which is a
more efficient means of heat transport in the Earth compared to pure conduction. In
several processes of the Earth's interior, both conductive as well as convective heat
transfer play important roles. Radiation is the least important mode of heat transport in
the Earth. The process of heat exchange between the Sun and the Earth, through
radiation, controls the temperatures at the Earth's surface. Inside the Earth, radiation is
significant only in the hottest parts of the core and the lower mantle.

3. Can you explain the origin of the term geothermal energy?

Geothermal energy is natural energy in the form of heat that is produced and
preserved within the Earth. The term “geothermal energy” is taken from the Greek words,
“geo” and “thermo”—earth and heat respectively—whereas “energos” means active.
Hence, the overall term may be referred to as the movement of active heat energy within
the Earth. The temperature of the Earth increases with its depth and this geothermal
gradient allows continuous heat conduction from the Earth’s core to the surface. This is
also called “terrestrial heat-flow.” If the heat flow rate is high and energy extraction is
economical, then humans can utilize this heat for multiple purposes, that is, electricity
generation, heating, and agriculture use.

4. What are the features of geothermal electricity generation?

Geothermal energy is considered renewable if it can supply energy according to

demand. Its high energy density and continuous availability make it highly desirable and
give it an advantage over solar and wind. However, it has its limitations, like
transportation constraints, unlike fossil fuels. It can be used directly to extract any
advantage out of it. The distribution of geothermal energy resources follows an irregular
pattern due to the unequal distribution of water geysers, hot springs, fumaroles, silica
sinter terrace, alga mat, lava flows, hot pools and lakes, steaming pools, and volcanoes.
These resources are highly associated with geological and hydrological patterns. The rich
resources of heat energy are considered to be the areas located near volcanic chains or
rings of fire where tectonic plates meet and frequent volcanic activities can be observed.
5. What are the handicaps of developing geothermal energy? Can you generalize from the
text?
(1) It is limited to the volcano area and can’t be developed in other places. (2)
Geothermal power is not very popular in some locations among some people. For
instance, geothermal energy has been produced for years on the island of Hawaii, where
active volcanic processes provide abundant near-surface heat. There is controversy,
however, over further exploration and development. Native Hawaiians and others have
argued that the exploration and development of geothermal energy degrade the tropical
forest as developers construct roads, build facilities, and drill wells. In addition, religious
and cultural issues in Hawaii relate to the use of geothermal energy. For example, some
people are offended by using the "breath and water of Pele" (the volcano goddess) to
make electricity. This issue points out the importance of being sensitive to the values and
cultures of people where development is planned. (3) Geothermal development often
produces considerable thermal pollution from hot waste-waters, which may be saline or
highly corrosive, producing disposal and treatment problems. (4) The geothermal
exploring and producing technology needs to be further developed.
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II. Match A with B

1. permeability

C. the property of something that can be pervaded by a liquid

2. viscous

E. thick and sticky

3. fumarole

B. an opening in or near a volcano through which hot gases escape

4. granite

A. a type of hard grey stone, often used in building

5. seismicity

D. connected with or caused by earthquakes

6. fracture

G. a break in a bone or other hard material

7. saline

I. containing salt

8. corrosive

F. tending to destroy sth slowly by chemical action

9. geysers

J. a natural spring that sometimes sends hot water or steam up into the air

10. lithosphere

H. the layer of rock that forms the outer part of the earth

II1. True or False

1. F. Geothermal energy is natural energy in the form of heat that is produced and
preserved at the surface of the Earth.

2. F. The temperature of the Earth increases with its depth and this geothermal gradient
allows continuous heat conduction from the Earth’s surface to the core.

3. T. Humans can utilize this heat for multiple purposes, that is, electricity generation,
heating, and agriculture use.

4. T. It is the only source of energy that can be used to supply baseload or dispatchable
power without weather constraints.

5. F. A geothermal reservoir contains heat only in the fluids that fill the fractures and pore
spaces within the rock.

6. T. A geothermal resource is distinct from a geothermal reserve, which refers to the part
of a resource that can be extracted economically at the present price level.

7. F. Geophysical surveys have been unsuccessful in exploration and assessment of
geothermal prospects over the past several decades.

8. T. Projects exploring superhot geothermal resources have been conducted in Iceland,
Italy, Japan, Mexico, and the United States.

9. T. The project in Iceland was extremely beneficial because it demonstrated the
existence of geothermal reservoirs, which produce water with high specific enthalpy,
exceeding 2 MJ/kg.

10. F. During fracturing and energy extraction, the fracture networks are exposed to
cooling due to the injection of hot fluid into the reservoirs.

IV. Fill in the blanks

1. L. reservoirs
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. F. microfractures
. C. geothermal

. E. suitability

. H. exposed

. J. fluid

. G. permeability
. B. decreased

. I. unclear

0. K. consist

1. N. possibility
12. A. results

13. O. emissions
14. D. temperature
15. M. drop

—_ = 0 00 1O\ LN &~ WIN

V. Term translation
1. alga mat R

2. thermo-elastic deformation #A\H#AF
3. silica sinter terrace . EAEELELE R HE
4. geothermal energy HiFHE

5. heat conduction #f& 5

6. tectonic plates 4 AR LR

7. in situ triaxial stress JEA7 = %N 1)

8. fossil fuel ft. A7 #AR!

9. geothermal resources Hi#4 7 Y

10.#% AL be verified

11.# %% thermal fracturing

12.7E N inject...into...

13. BiE F 14 5% permeability enhancement

14. #AXA heat convection

15. 7873 . S HL I R 4t vapor-dominated geothermal systems
16.-K 1LI%% volcanic chains

178 771 be allocated

18. 3T K #4 near-surface heat

19. 522U SCAK 7] # religious and cultural issues

20. Xf... BU be sensitive to

VI. Sentence translation

1. The temperature of the Earth increases with its depth and this geothermal gradient
allows continuous heat conduction from the Earth’s core to the surface.

bR [ i J5E I A R S (1 T T s TRt AR R A AS I AR T ARG SR 1% 21 3
.

2. The countries with the greatest total installed capacity are the United States, Indonesia,
the Philippines, and Turkey.
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BN A ERRMEZZEE, BEREL. FEEREMHH,

3. Due to the increasing demand for switching to clean energy production, the need for
research and development in engineered geothermal systems (EGS) is becoming critical.
H T2 ) v REVR A P I T SRR 3G i, X TARH ARS8 (EGS) (AR 77 R
FEREI,

4. Results showed that permeability increased with increasing temperature drop at
relatively low stress levels.

SRR, RN EARAI N KT, BB A R N FA BB 0 B A0 .

5. The distribution of geothermal energy resources follows an irregular pattern due to the
unequal distribution of water geysers, and volcanoes.

1T IRVERCR AT K L B 70 AT AN TS, R B8 BRI B 70 AT 2 AR =

6. A geothermal reservoir contains heat both in the solid rock as well as in the fluids that
fill the fractures and pore spaces within the rock.

A R R B B S A P I, A S TR A A P R EEANFL IR AL B 34
Ho

7. Once a geothermal region is identified, the next step is to use different available
exploration techniques to localize potential geothermal resource areas and identify
suitable drilling targets for production.

— ERE 1IN, T 2D iR A A R T BRSO R A L Y A B R
X3, IFE A& TR H AR .

8. Utilization of superhot geothermal resources will play a key role in improving the
productivity and sustainability of geothermal energy generation.

TR it ML R T U )] PR K AR v L PR H R 2B 7 g AR e S 5 T R R B R
9. During fracturing and energy extraction, the fracture networks are exposed to cooling
due to the injection of cold fluid into the reservoirs.
FERRMBEERDUERE T, BT R ZIEAR TR, MR RGBS
o

10. Geothermal energy is considered renewable if it can supply energy according to
demand.

S 1 SR AL TR UL G, A DL T T2 R

VII. Passage translation

HhER ) AT T R

HhER BRI POEE =N REAR i AR SRR . A% I HIE Bk LT
AN A WA GR AT, R A R O AR R o R A A A KRR
i CERlva D X RAGEAT, AT HI A AR S M2 AN bE o i) 20 4. R 35T
R RE L, BT ERAAE, IRRIUOVHIERE . X MoE i m R st id
W, Haife ML, XREMER E AR AL BRI A LA g s
WA, LSRR E EEAE . FRA R ek b A BRI 3. K
AMHBER 2 (5] 38 5 4 A HEAT PR e R I RE A2 ) A BRER T AR B o AEMIER N, 4R
HEFEMBAZ AT M2 i P R8T 70 7 L
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Text B. Basics of Nuclear Energy

I Critical Thinking.

I. Please work in groups and discuss the following questions:

1. What is nuclear power?

Nuclear power is the energy released from the nucleus through nuclear reactions.

Nuclear power plants are the facilities responsible for converting the nuclear energy
contained in the uranium atoms into electricity. The process to obtain this conversion is
the result of a thermodynamic and mechanical process.

2. What is the working process of nuclear power?

Nuclear power can be obtained from nuclear fission, nuclear decay and nuclear fusion
reactions.

Generation of fusion energy for practical use relies on fusion reactions between the
lightest elements that burn to form helium.

In nuclear fission, the nucleus of an atom breaks up into two lighter nuclei. The process
may take place spontaneously in some cases or may be induced by the excitation of the
nucleus with a variety of particles (e.g., neutrons, protons, deuterons, or alpha particles)
or with electromagnetic radiation in the form of gamma rays.

Nuclear Decay

When an atom decays, it can do so via one of three natural methods. These methods are
known as alpha, beta, and gamma.

In alpha decay, the unstable nucleus ejects an alpha particle, which is composed of two
neutrons and two protons. Another way of stating this is that the nucleus decays by
ejecting a helium-4 nucleus.

In beta decay, the nucleus ejects a beta particle, which is either an electron (beta minus)
or a positron (beta plus).

Gamma decay occurs when electromagnetic radiation is given off by the nucleus as the
protons and neutrons become more tightly bound.

3. What is the application of nuclear power?

(General answer) Nuclear power is widely used in the world. It is used in many fields.
Apart from nuclear weapons, the most important and well-known use of nuclear energy is
the generation of electricity. Moreover, it is used in industry, agriculture, hydrology,
mining and the space industry.

(Specific answer) The generation of electricity: After the Second World War, the main
use of nuclear energy was the generation of electric power. Nuclear power made a
significant contribution to electricity generation, providing 10% of global electricity
supply in 2018. In advanced economies, nuclear power accounts for 18% of generation
and is the largest low-carbon source of electricity. However, its share of global electricity
supply has been declining in recent years. That has been driven by advanced economies,
where nuclear fleets are ageing, additions of new capacity have dwindled to a trickle, and
some plants built in the 1970s and 1980s have been retired. This has slowed the transition
towards a clean electricity system. Despite the impressive growth of solar and wind
power, the overall share of clean energy sources in total electricity supply in 2018, at
36%, was the same as it was 20 years earlier because of the decline in nuclear. Halting
that slide will be vital to stepping up the pace of the decarbonization of electricity supply.
The use in industry: Nuclear power is used in the development and improvement of
processes, for measurements, automation and quality control. It is used as a prerequisite
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for the complete automation of high-speed production lines, and is applied to process
research, mixing, maintenance and the study of wear and corrosion of facilities and
machinery. Nuclear technology is also used in the manufacture of plastics and in the
sterilization of single-use products.

The use in agriculture: Nuclear technology is very useful in the control of insect pests, in
the maximum use of water resources, in the improvement of crop varieties or in the
establishment of the necessary conditions to optimize the effectiveness of fertilizers and
water.

4. What do you think is the future of nuclear power, especially in China?

The future of nuclear power varies greatly between countries, depending on government
policies. Some countries, many of them in Europe, such as Germany, Belgium, and
Lithuania, have adopted policies of nuclear power phase-out. At the same time, some
Asian countries, such as China, South Korea, and India, have committed to rapid
expansion of nuclear power. Many other countries, such as the United Kingdom and the
United States, have policies in between. Japan was a major generator of nuclear power
before the Fukushima accident, but as of August 2016, Japan has restarted only three of
its nuclear plants, and the extent to which it will resume its nuclear program is uncertain.
5. How to avoid the adverse impact of nuclear power?

Develop the technology related to nuclear power generation. Nuclear power plants have
high start-up costs. Plants must invest heavily in containment systems and emergency
plans. Extensive backup systems must be built and contingency plans must be developed
to handle the rare threat of core meltdown.

Control the harm of nuclear waste. A nuclear power plant accident is capable of releasing
dangerous radiation that harms people and the environment.

II. Match the expressions in Column A with those having similar meanings in
Column B.

1. uranium C. a chemical element, a heavy, silver-white, radioactive metal, used mainly
in producing nuclear energy

2. thermodynamic A.of or concerned with thermodynamics

3. halt J. an act of stopping the movement or progress of sb/sth.

4. decarbonization D.to get rid of the carbon from sth.

5. fission F. the act or process of splitting the nucleus

6. decay L. the gradual destruction of a society, an institution, a system, etc.

7. tritium H. an isotope of hydrogen with a mass that is three times that of the usual
isotope

8. nucleosynthesis E. the cosmic synthesis of atoms more complex than the hydrogen
atom

9. helium G. (symb He) a chemical element

10. trajectory B. the curved path of sth. that has been fired, hit or thrown into the air

I11. True or False.

1. F. Presently, the vast majority of electricity from nuclear power is produced by nuclear
fusion of uranium and plutonium.

2. T. Nuclear power can be generated through fission of heavy elements, such as uranium
and the fusion of light elements, such as deuterium, tritium, and so on.

3. T. Hydrogen (H) “burning” initiates the fusion energy source of stars and leads to the
formation of helium (He).
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4. F. Generation of fusion energy for practical use also relies on fusion reactions between
the heavy elements that burn to form helium.

5. T. The heavy isotopes of hydrogen —deuterium (D) and tritium (T)—react more
efficiently with each other, and, when they do undergo fusion, they yield more energy per
reaction than do two hydrogen nuclei.

6. T. The hydrogen nucleus consists of a single proton; the deuterium nucleus has one
proton and one neutron, while trittum has one proton and two neutrons.

7. T. In the fission process, a large quantity of energy is released, radioactive products are
formed, and several neutrons are emitted.

8. F. When an atom decays, it can do so via three natural methods.

9. F. The use of nuclear energy has a high greenhouse emission.

10. T. A nuclear power plant accident is capable of releasing dangerous radiation that
harms people and the environment.

IV. Complete the passage with the words or expressions from the text.

Nuclear fission

Nuclear fission is subdivision of a heavy__1. nucleus, such as that of uranium or
plutonium, into two fragments of roughly_2. mass. The process is accompanied by the
release of a large amount of 3. .

In nuclear fission the nucleus of an atom breaks up into two_4. nuclei. The process may
take place 5. in some cases or may be induced by the excitation of the nucleus with a
variety of_6.  (e.g., neutrons, protons, deuterons, or alpha particles) or with
electromagnetic radiation in the form of gamma rays. In the fission process, a large 7. of
energy is released, radioactive products are formed, and several 8.  are emitted. These
neutrons can_9.  fission in a nearby nucleus of fissionable material and release more
neutrons that can_10. the sequence, causing a_l1. reaction in which a large number of
nuclei_12.  fission and an enormous amount of energy is released. If controlled in a
nuclear_13. , such a chain reaction can provide power for society’s_14. . If uncontrolled,
as in the case of the so-called atomic bomb, it can lead to an explosion of awesome_15.
force.

1. G. atomic

2. I. equal mass

3. H. energy

4. K. lighter

5. A. spontaneously

6. F. particles

7. N. quantity

8. B. neutrons

9.J. induce

10. O. repeat

11. C. chain

12. L. undergo

13. E. reactor

14. M. benefit

15. D. destructive

V. Please put the following terms into their corresponding English or Chinese.

1. disrupting the balance of nature ] B F #A 1 f1
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. a thermodynamic and mechanical process #4z JJ ML 2
. nuclear reactor 1% Jx )W #E

. the radio radiation JGZk H58 5

. nuclear fission %448

. be vital to Xf...... 8y

. steam turbines Z& IR FEAL

. nuclear decay 1% %A%

. radioisotope thermoelectric BT 1 [Flf7 2 #H

10. heavy element G %

11.37%4%{ < /. a chain reaction

12.4% #3221 IK nuclear power phase-out

13.#% %78 < W nuclear fusion reaction

14 32T RAEYIFI L the improvement of crop varieties
15401 55 5 26 gamma rays

16. BEAZ beta decay

17. K= 7=\ the space industry

18. [ Br i ¥ BEMLAY International Atomic Energy Agency
19.a% - alpha particles

20. ZHEEHEAL core meltdowns

VI. Translate the following sentences into English or Chinese.

1.Nuclear power can be used to generate enormous energy if used properly.

INRAE G2, REEnT LR A B KRR .

2.The release of nuclear waste water to the sea can disrupt the balance of nature.

() P FIF TR PR K 2 BBOR B 98T 4.

3.Nuclear power plants are the facilities responsible for converting the nuclear energy
contained in the uranium atoms into electricity.

% HEL I D S TRE Al T A R A D H RE ) st

4.Nuclear power can be obtained from nuclear fission, nuclear decay and nuclear fusion
reactions.

P RE AT AMAZ AR | LS AR IR T A S L 3R AS

5.Fission of heavy elements techniques has had practical application, and light elements
in fusion technology, is also being actively developed.
HIGRRABARCEE T RN, BIuaRm BRBARBAERN A T,

6. I AKE” R B TIEE KRR R, I ISEERIE K.

Hydrogen “burning” initiates the fusion energy source of stars and leads to the formation
of helium.

7. AW EFEMFRIN (D) MR (T HERNMEAR, BEANVRERER, fFRx
PR RS R 2 T A SRR T A% SO A ) E

The heavy isotopes of hydrogen —deuterium (D) and tritium (T)—react more efficiently
with each other, and, when they do undergo fusion, they yield more energy per reaction
than do two hydrogen nuclei.

8. I% AL N B B 25 L SR A% UL 20 AN o K BUR S IR 78 9

O 00 3 N v A W DN
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Nuclear fission is subdivision of a heavy atomic nucleus, such as that of uranium or
plutonium, into two fragments of roughly equal mass.

9. XL b7 Rl AR BRI A T RAR R RZ T 51 3R, PR EZ i rh e, X
TR LIRS X AR, T 51 S

These neutrons can induce fission in a nearby nucleus of fissionable material and release
more neutrons that can repeat the sequence, causing a chain reaction.

10. QR AR B IR TSNS T o, BT RES a3

A nucleus can be forced to break apart if it is hit by particles from outside of the nucleus.

Text C. Hydropower, Ocean Energy and Hydrogen
I Critical Thinking.
1. What are the technologies to harness wave energy?

Four main technologies exist to harness wave energy. Some work near the shore,
some offshore and some in the deep sea. Wave energy converters (WECs) are designed to
remain on the surface of the water, but they differ in the orientations of the collectors to
the movement of the waves and in the methods used to generate electricity. Some devices
generate the electricity on the spot and transmit it via undersea cables to shore, while
others pass the mechanical energy of the wave along to land before turning it into
electrical energy. The four types of wave electricity generators currently existing include:
point absorbers, terminators, overtopping devices and attenuators.

2. What is the hydropower generation technology?

Aside from a plant for electricity production, a hydropower facility consists of a
water reservoir enclosed by a dam, which captures energy from the movement of a river.
The gates in the dam can open or close depending on how much water is needed to
produce a particular amount of electricity. Reservoirs can be used for recreation, wildlife
sanctuaries, and sources of drinking water. The following picture illustrates the process of
hydroelectricity generation.

Hydroelectric power derives from transfers of kinetic energy when a volume of
water flows down from a high elevation source, such as a reservoir, through a generator
turbine and out to the stream-bed below.

Water flows down a pipe called a penstock, through a water turbine and drives the
turbine blades to rotate. The turbine drives an electrical generator through the shaft which
turns and makes the generator work to generate electricity. The energy extracted depends
on water volume of the reservoir and the height differential. The water finally flows
downstream. The whole process makes no waste of water.

3. How is tidal energy generated?

There are currently three different ways to get tidal energy: tidal streams, barrages,
and tidal lagoons.

(1) Stream

For most tidal energy generators, turbines are placed in tidal streams. A tidal stream
is a fast-flowing body of water created by tides. A turbine is a machine that takes energy
from a flow of fluid. That fluid can be air (wind) or liquid (water). Because water is much
more dense than air, tidal energy is more powerful than wind energy. Unlike wind, tides
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are predictable and stable. Where tidal generators are used, they produce a steady,
reliable stream of electricity.

(2) Barrage

Another type of tidal energy generator uses a large dam called a barrage. With a
barrage, water can spill over the top or through turbines in the dam because the dam is
low. Barrages can be constructed across tidal rivers, bays, and estuaries.

Turbines inside the barrage harness the power of tides the same way a river dam
harnesses the power of a river. The barrage gates are open as the tide rises. At high tide,
the barrage gates close, creating a pool, or tidal lagoon. The water is then released
through the barrage's turbines, creating energy at a rate that can be controlled by
engineers.

(3) Tidal Lagoon

The final type of tidal energy generator involves the construction of tidal lagoons. A
tidal lagoon is a body of ocean water that is partly enclosed by a natural or man-made
barrier. Tidal lagoons might also be estuaries and have freshwater emptying into them.

A tidal energy generator using tidal lagoons would function much like a barrage.
Unlike barrages, however, tidal lagoons can be constructed along the natural coastline. A
tidal lagoon power plant could also generate continuous power. The turbines work as the
lagoon is filling and emptying.

4. How is hydrogen sources classified in view of the production pathways?

In view of the different hydrogen production pathways, hydrogen sources can be
divided into “gray hydrogen”, “blue hydrogen” and ‘‘green hydrogen”. ‘‘Gray hydrogen”
mostly results from industrial by-products. Its energy source is mainly fossil fuels, and
the hydrogen production process is accompanied by the production and emission of
carbon dioxide. In a modification of the ‘‘gray hydrogen” production method, if the
by-product carbon dioxide can be captured, used, or stored, preventing pollution, then the
resultant process is termed ‘‘blue hydrogen” production. If it is obtained through
renewable energy sources, such as wind energy, solar energy, biomass energy and other
green sources, then it is classified as ‘‘green hydrogen”.

5. What is the relation between hydropower, ocean Energy and hydrogen?

From the definition of them, the relation is clear. Hydropower is the production of
electrical power through the use of the gravitational force of falling or flowing water.
Ocean energy includes ocean wave energy, ocean tide energy, and offshore wind energy.
At present, the most promising hydrogen production technology involves the electrolysis
of water. In addition, hydrogen production fueled by renewable energy (wind and solar)
and biomass are also potential approaches in the zero-carbon pathway.

Hydrogen is a broad concept and includes the other two.

II. True or false:

1. F. Tidal energy is the most widely used form of renewable energy.

2. T. Water flows down a pipe called a penstock, through a water turbine and drives the
turbine blades to rotate.

3. T. Water withdrawal is the act of removing water from a local water source; the
withdrawn water may or may not get returned to its source or made available for use
elsewhere.
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4. F. The mass and quality of the energy contained in the waves are negatively correlated
with the movement period of the waves, the width of the wave surface and the square of
the wave height.

5. F. Wave power is another form of wind energy.

6. T. The four types of wave electricity generators currently existing include: point
absorbers, terminators, overtopping devices and attenuators.

7. T. There are currently three different ways to get tidal energy: tidal streams, barrages,
and tidal lagoons.

8. F. Turbines are least effective in shallow water.

9. F. The combination of hydrogen with zero-carbon technology and positive-carbon
technology is more meaningful.

10. T. Hydrogen has the advantages of being clean, non-polluting, renewable, storable
and versatile.

III. Please put the following terms into their corresponding English or Chinese.

. hydropower 7K

. gravitational force 5| /7, HEJJ

. water withdrawal H{7K

. the height differential 7% 7=

. wave energy JIRfE

. kinetic energy #lj§E

. Wave energy converters Ji /R G 5% # 4%

. point absorbers s UL #%

. terminators Z%Jii; 2%

10. #1535 E overtopping devices

. FEJk A attenuators

12. 1% 15 tidal lagoons

13. f5if8]3 to empty into

14. AL FE unit calorific value

15. Z# R zero-carbon technology

16. 715+ R negative-carbon technology

17. Hf# 7K the electrolysis of water

18. PAEE5200 the environmental impact

19. BB R [X wildlife sanctuaries

20. 7K & e 7K HE, pumped-storage hydroelectricity

O 00 1 N L»i A W N —

[a—
[a—
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Unit 4 Text A
I Critical Thinking.
1. Talk about the impacts caused by fossil fuel consumption.

Fossil fuels cost more than what we pay at the pump and impact our environment in
many ways. These impacts include global warming, air quality deterioration, oil spills
and acid rain.

2. We cannot survive without energy. Where does all of the energy come from?

Today we gather most of our energy from coal, oil and natural gas, also known as
fossil fuels. Additionally we gather energy from biomass, nuclear and renewables.

Fossil fuels consist of extracted decomposed organisms and plants that existed millions of
years ago. Biomass converts plants into biometric materials to produce energy. Nuclear
energy is released during nuclear fusion. Lastly, renewable energy comes from a source
that’s not depleted when used, such as wind or solar power.

3. Why should we actively promote the use of renewable energy in modern society?

Resources for renewable energy include sunlight, wind, rain, tides, waves and
geothermal heat. The best part is that we don’t need to compromise our planet to harness
it, nor do we have to rely on other nations for these resources, which history has shown to
be a contributor to war, famine and political instability. Besides, presently we have the
technology to be 100% renewable reliant.
4.Why is it said that global conditions are further endangered?

Global conditions are further endangered because these resources are not distributed
evenly. One quarter of the population, those that live in the developed nations, use nearly
80 percent of the resources consumed by humankind in any one year. The other three
quarters of the population consume only about 20 percent of the resources used in a year.
The gap between the haves and the have-nots is growing wider. Today, when transistor
radios are to be found even in the most remote African villages, the world’s poor know
how underprivileged they are. This knowledge produces political instability. Years ago,
political upheaval in one nation meant little to the rest of the world. But times have
changed, because modern technology ensures that nearly all nations possess weapons that
can wreak havoc far beyond their own borders. As a result, no nation can afford to ignore
the problems of another.

5. Why are environmental problems always interrelated?

Sometimes a solution to one problem actually creates another problem. For example,
when people are sick and dying from disease, it is natural to want to improve human
health. When health is improved and infant mortality is reduced, a population explosion
may result. To feed this growing population, natural habitats are often destroyed by
turning them into farmland. As natural habitats are destroyed, the wild plants, predatory
animals, and parasites that once lived there are killed as well. Because of the lack of
predators and parasites, outbreaks of insect pests become more common. Farmers use
pesticides to control the pests and protect the crops, but in the process the environment
becomes polluted. The development of this entire cycle in itself consumes fossil fuel
supplies that are becoming scarce. In addition, when fuels are burned, air pollutants are
generated.

II Match Column A with Column B.
1C2I3E4HS5B 6 A7D8F9J10G
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III True (T) or False (F) according to the passage.
1T2T3T4FS5T 6F7T8TOTIOT

IV Complete the passage with the words or expressions from the text.
IC2H3A 4B S5F 607G8 LI9II0E 11K 12D13 M 14N 151J.

V Translate the following sentences into Chinese or English.

LB ATV FAR KPS - HUR & A N AT BEAR PR =52 KA AT
M. 2 N R H0L AT TS 2 DS .

2. JKIEH TG KB BE A BT MR 55 9Ri8 A72s RDA S B T 2 [l v ) A 30 2 PR
AN, T2 AEE.

3. BEE HAANUE MBI ROR, S 2RI B AR . SN A A R
5t

TG Y e T AR 1 ON T AP T B

REWZRBMUEWCEAAE B AT, BRI T HEH &),
PR & AL o

. More than one third suffered from malnutrition and hunger.

. Most of the people who starve to death live in poverty-stricken developing nations.

. Even the wealthiest nations are running out of fuel, hardwoods, and some minerals.

. Environmental problems are always interrelated.

0. If industrial or agricultural wastes are discharged into a stream, or if they percolate

down through soil and porous rock to reach a supply of groundwater, then these water
resources become less fit for drinking.

[V I SN

— O 0 3 N

VI Please put the following expressions into their corresponding English or Chinese.
1.at the beginning of the twentieth century
2.life expectancy

3.suffer from malnutrition and hunger
4.starve to death

5.the average standard of living

6. smog-laden air

7. political instability

8. infant mortality

9. natural habitats

10. population explosion

11. BUAEh%

12. 3 BUAR IR

13, BRARH A

14, ZER AN S T

15 H UKD B 2R 7>

16. RIMAEY)

17. 5 AL 5 i

18. BHIEF
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19. JE LA I 1 g ok
20. TR 7> i

VII Translate the following passage into English.

Many compounds, however, do not disappear so readily. Synthetic plastics, for
example, remain in the environment for a long time because organisms that feed on them
and break them down are rare. Plastic shampoo bottles may produce unsightly litter, but
they are not biologically active. Many other synthetic chemicals, however, are harmful.
For example, DDT was developed as an insecticide, but experience with it has shown that
it has undesirable environmental effects as well.

Unit 4 Text B

I Critical Thinking: work in groups and discuss the following questions.

1.What is NIMBY? Why is it said that it offers an attractive policy option for
meeting such targets although offshore wind does not have a specific mention in
those documents?

NMBY is an acronym for "not in my backyard", the practice of claiming to be in favour
of a new development or project, but objecting to it if it is too near their home and will
disturb them in some way.

Offshore wind does not have a specific mention in those documents, but it offers an
attractive policy option for meeting such targets. One reason is that offshore wind farms
can avoid to a large extent the "not in my backyard"(NIMBY™) concerns that often plague
terrestrial projects. Further offshore a wind farm is located, the lower such concerns are
likely to become. Opposition is often strongly linked to a sense of place, and visual or
amenity impacts are most likely to give rise to NIMBYism. This has certainly proved the
case in the United Kingdom, the United States, other parts of Europe and New Zealand,
despite broad public support for wind power as an industry. People want it, but not near
them.

2. What can policy makers do to ease the local people's NIMBY concerns over the
construction of such projects?

In the exclusive economic zone, such problems are likely to be minimal. Yet
projects closer to shore and visible from the coast may arouse similar negative feeling. To
be effective, large numbers of turbines must be dispersed along a relatively wide coastal
area, and while proximity to the coast may reduce costs, it may increase objections. There
is no silver bullet management solution to such tensions. An individual coastal
landowner, for example, should not be accorded a right to veto a proposal in which the
wider public has a substantial interest. However, genuine objections to amenity impacts
should not be dismissed; this is particularly so if they are culturally-based. Consultation
and real consideration of local views are important in a participatory system of
environmental law, although not necessarily determinative of an outcome. International
experience shows that the best route may be extra-legal; public education concerning the
bencfits of wind, early consultation on specific projects, and direct community benefits
are valuable to allay NIMBY concerns and smooth a path for deployment. If terrestrial
learnings are transferable, it may be that incentives for substantial local ownership and
management of farms could accelerate public acceptance. In this light, some
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commentators have applied a Danish proverb:" your own pigs don't stink". One's own
windmills may not look all that bad.
3. Discuss the effects of offshore windfarms on people and the environment.

LS

II Match Column A with Column B.
Ib 2f 3¢ 4a 5j 6¢c 71 8d 9g 10h

III True (T) or False(F) according to the passage.
IT2T3T4TST6F7T8TOTI10.T

IV Fill in the blanks in the following sentences with the words given.
1. H 21 3J 4A 5B 6C 7.D 8E 9F 10.G 11.L 12K
13.0 14.N I5M

V Translate the following expressions into Chinese or English.
Lifg EX TR H

2 BRI

3R AINGE 95 B AE S RGHIBIAR

4. e N A 1 ) RS

5. KE & = 5]

6. [ KA HEC— L85 5

7. s FC LA FBLZE Y o b T AR

8. i = AR HRK

9. HARKELHI

10. YRR A HURT PRI 0 B2

11. recognised the perils of fossil fuel reliance

12. diversify national energy portfolios.

13. make great strides

14. exploitation of offshore wind

15. marine environmental law and policy

16. at any cost

17. a key consideration for regulators

18. realise the substantial energy security benefits
19. provide a stable price for electricity

20. offers an attractive policy option for meeting such targets

VI. Translate the following passage into English.

In the exclusive economic zone, such problems are likely to be minimal. Yet
projects closer to shore and visible from the coast may arouse similar negative feeling. To
be effective, large numbers of turbines must be dispersed along a relatively wide coastal
area, and while proximity to the coast may reduce costs, it may increase objections. There
is no silver bullet management solution to such tensions.
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Unit 4 Text C

I Critical Thinking: work in groups and discuss the following questions.

1. What can college students do to reduce the amount of waste and protect our
environment?

I

2. How can we reduce the amount of waste that is produced? And how can we close the

loop by redirecting spent materials and products into programs of recycling? All of these

questions must be answered through careful research in the coming years as we strive to

keep civilization in balance with nature.

How do you think about “ strive to keep civilization in balance with nature” after we

read the above text?

S

Il True (T) or False (F) according to the passage.

IT2T3F4TS5T 6T7TT8TOTIOF

I1I Please put the following expressions into their corresponding Chinese or English.
78N A E S N

2 A AT H SR TR IR E TR 9%

3. R FW IR

4.4 F R

5. F RIS EE

6. S R FH BE IR A E AR

7. AL T BRI 4R

8. J8F G AL AN TR EE RIS

9. Xof [l Z gt HEOR DUk

10. 7EF] FRAE AR R R v R #5856 S E A

11. without the generation of massive volumes of waste products
12. environmentally friendly products

13. design "greener" products

14. reduce the use of insecticides

15. make them resistant to the cotton bollworm

16. interrupt its digestive processes

17. increase interest in recycling

18. present greater technical challenges

19. require more complex treatment

20. successfully develop the needed recycling technologies

IV. Put the following into English

1. Scientists have turned to nature for help in destroying toxic substances.

2. Researchers are now attempting to coax even higher levels of performance from these
gifted microbes by carefully determining the optimal physical, chemical, and
nutritional conditions for their existence.

3. Their efforts may lead to the design and operation of a new generation of biological
waste treatment facilities.
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4. A major advance in recent years is the immobilization of such microorganisms in
bioreactors.

5. Development of these processes will require extensive research to obtain a
fundamental understanding of the chemical phenomena involved.

Unit S Text A
I Critical Thinking.
1. Why do we use ultra-high voltages as far as you know?

If our offices and homes using computers, photocopiers, washing machines and
electric shavers rated at 110-250 volts, why don't power station simply transmit
electricity at that voltage? Why do they use such high voltages? To explain that, we need
to know a little about how electricity travels.

As electricity flows down a metal wire, the electrons carry its energy through the
mental structure, bashing and crashing about and wasting energy like naughty children
running down a corridor. That's why wires get hot when electricity flow through them. It
turns out that the higher the voltage you use, and the lower the current, the less energy is
wasted. So the electricity that comes from power plants is sent down at extremely high
voltages to save energy.

But there’s another reason too. Factories have huge machines that are much bigger
and more energy-hungry than you have at home. The energy an appliance uses is directly
related ( proportional) to the voltage it uses. Power-hungry machines might use
10,000-30,000 volts. It makes sense to carry high-voltage electricity from the power
station and then transform it to lower voltages when it reaches its various destinations.

2. With what methods does China focus on expanding T&D (transmission and
distribution) capacity?

a. Deploying long-distance Ultra-High Voltage AC and Ultra-High Voltage DC
transmission

b. Installing high efficiency amorphous metal transformers.

3. What issues are mentioned in the text?

However, there are four issues presented.

Security and reliability issues: If there is an accident happening in one line, the
influence is difficult to be limited in a small area. The chances of Blackout are getting
higher. Also it may be more vulnerable to terrorism.

Market issue: All other UHV transmission lines around the world are currently
operating at lower voltage because there is not enough demand. The potential of long
distance transmission needs more deep research.

Environmental and efficiency issues: Some experts argue that UH lines won't save
land than building extra rail roads. They may also harmful to human bodies.

Economic issue: The total investment is estimated to be 270 billion RMB (around
40 billion USD) . It is much expensive building new rail road for coal transportation.

4. How does SGCC serve for the building of new socialist countryside according to
the text?

By the end of 2005, SGCC had reached the target that all categories of power
consumption within the business area of SGCC pay the same tariff, practically relieving
farmers' burden. SGCC takes the strategy of "new countryside, new power, new services"
for rural power development, implements the project of "Power For All". By means of
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maximum extension of power grid, SGCC strives to realize the target of "Power For All"

for 1.4 million non-connected families within the service area of SGCC in 2010.

S. What does SGCC do for the construction of a conservation and environment
friendly society?

SGCC commits to taking proper steps to support the Central Govemment's
arrangements on a conservation and environment friendly society. The concept of
protecting the environment and conserving natural resources serves as its guideline to
direct strategy-setting, planning and design, installation and construction, production and
operation, customer services, etc. SGCC is an active sponsor to support the development
of new and renewable energy resources, such as promotion of bio-energy generation
technology and commercial operation, which is conducive to alleviating environment
impact.

II Match Column A with Column B.
1-5:gjchi  6-10: badef

III True (T) or False (F) according to the passage.
1T2T3F4TS5T 6F7T8T9TIOT

IV Complete the passage with the words or expressions from the text.
IH2C3B4F5G 6A 7L 8J9110E 11K 12DI3 M 14N 150.

V Translate the following sentences into Chinese or English.

1. T 25 R PO, IX AN X H o AR T AR AT B G 1

2. [E AL IR T AT 7 AR AR, I RATE R R 2 .

3.4 TR AR R B KT, R R e — A T A .

4. TAVEREZ REFT T 7 M\ izt 1 [X A& 1) ) R oo T AN RS P 8 A% i P )

RPiFEe?

5. EHERE, RERE AT LLA R A R RE . KABERIZK I K H R A I

TR

6. With the economic development of the western region of China, the demand of
electricity has been booming these years.

7. All measures are aimed at serving for the building of new socialist countryside.

8. SGCC takes the strategy of "new countryside, new power, new services" for rural
power development, implements the project of "Power For All".

9. This mechanism is conducive to alleviating environment impact.

10. Following its international development strategies, SGCC has collaborated with
neighboring countries to jointly develop energy resources.

VI Please put the following expressions into their corresponding English or Chinese.
1. serious supply shortage

2. electricity consumption

3. Ultra-High Voltage DC

4. installed generation capacity

5. On the transmission and distribution side
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6. State Grid Corporation of China
7. International Conference

8. security and reliability issues
9. coal power plants

10. a scarce resource

L1, ATRFEE LT REIR

12. fi L R 4t

13. REEH B RS

14. (&) 5500 58

15. B N4 HAL

16. TAEHLH

17. PR 7> FiC il J5E

18. iR EAl

19. % ke &R

20. L 55 H AL

VII Translate the following passage into English.

To Establish a Unified Brand of "State Grid"

To integrate the internal resources to a unified brand of "State Grid", SGCC reflects
its achievement in the aspects of conglomerate operation, consolidated development and
streamlined management. As a direct reflection of the quality of work, the brand "State
Grid" will be widely popularized and the customers's service system 95598 will be
continuously optimized.

To Improve the Regular Mechanism of Quality Services

SGCC has announced the "10 Prohibitions on Providing Services", "Dispatching
Principle and 10 Measures" and "10 Promises on Power Supply Service" to the public,
optimized service procedures, improved service standard, standardized service conduct,
intensified supervision and examination, and completed regular mechanism for quality
services.

Unit 5 Text B
I Critical Thinking: work in groups and discuss the following questions.
1. What are smart homes as far as you know?

A smart home, or smart house, is a home that incorporates advanced automation
systems to provide the inhabitants with sophisticated monitoring and control over the
building’s functions. A home automation system will control lighting, climate,
entertainment systems, and appliances. It may also include home security such as access
control and alarm systems. When connected with the Internet, home devices are an
important constituent of the Internet of Things. A home automation system typically
connects controlled devices to a central hub or "gateway". The user interface for control
of the system uses either wall-mounted terminals, tablet or desktop computers, a mobile
phone application, or a Web interface, that may also be accessible off-site through the
Internet.

2. How do you understand smart meters?
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Smart meters are digital meters used in homes to record electrical usage. Digital
meters can transmit energy consumption information back to the utility on a much more
frequent schedule than analog meters.

3. How does a home smart camera benefit residents?

The smart camera can let parents at work know that their children have returned
home from school, or that a package has been delivered at their door. It can also let them
know if an unknown person has trespassed on their property. When family members enter
the home, the smart camera “recognizes” them and sends information to the owner’s
smartphone. The owner can check the information at a convenient time. But if an intruder
enters the home, the camera will send an alert that will sound an alarm on the owner’s
smartphone.

4. What does the success or failure of an automation program hinge on?

The success or failure of an automation program hinges on proper selection of
equipment and communications to seamlessly integrate data into the utility control room.
5. What can utilities using DA achieve?

» Significant reduction outage time for customers, with minimal circuit
reconfiguration resulting in improved reliability indices.

* Automatic/semi-automatic feeder tie switches.

* Reduction in travel time to remote locations, reducing fuel and labor costs.

* Reduction in feeder patrol time to isolate faults.

* Information reported back to the office immediately, providing a clearer picture of
what is happening in the field.

II Match Column A with Column B.
lh 2e¢e 3f 4a 5¢c 65 71 8d 9b 10g

III True (T) or False(F) according to the passage.
IF2T3T4TS5T6T7T 8T9T10.F

IV Fill in the blanks in the following sentences with the words given.
1.J 2 3H 4A 5B 6C 7.D &8&E 9F 10.G 11.L 12K
13.M 14.0 15N

V Translate the following expressions into Chinese or English.

1. R BT L 26
2. WARECHE R4
VIR R

. 0 HL 2R %
B ER
SRR

. B H

8. mE Sk

9. FHYIA
10. 757 s fic L Y

11. customer complaints

~N N L AW
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12. urban utilities

13. communication media
14. operating expenses

15. patrol time

16. grounding system

17. electric shock

18. objectionable voltages
19. neutral wire

20. distribution transformer

VI. Translate the following sentences into Chinese or English.

12495, FEVIERM BB, AR EC AR AT AT i 0 e B8 A s 2 1) ) O H) X2 REVRY
&

H

-\(
Kk

#E.
2,90, T2 kUG, B ReIEIR A b AT R RS Re . AT
RIS o
AEVRIIZR Z AL, PR IEAEAT) R AR A 15 st X i .50 7 2.
BRI TT N AR PR I AR e b IR 4
VR AT RER) LED B8
. IoT is also revolutionizing how power is delivered from a power plant and used
throughout your community.
7. The smart grid is foundational to the smart city and essential in creating more livable
and efficient cities in the future.
8. Back at your smart home, IoT allows you to charge your electric vehicle (EV) at times
when the price of electricity is at its lowest.
9. There is an abundance of possibilities for [oT technology in energy
10. Ultimately, this means more convenience in your life.

. B

i

AN L KW

Unit 5 Text C

I. Critical Thinking: work in groups and discuss the following questions.

1. Say something about how you understand smart grid and the role it plays in
smart energy management.

Smart grid entails a "fully automated power delivery network that monitors and
controls every consumer and node, ensuring a two-way flow of electricity and
information". Smart grid plays an important role in smart energy management, which is
the energy price and consumption trend which describes the daily energy use of a regular
household in a near future. As is known, energy is mostly consumed during the daytime.
Since the demand of consumption during the daytime is high, the price of the energy
during the daytime rises eventually while the demand of electricity at night is low, the
price of the energy at night falls. The energy is supplied to each household from the
external power. With the help of smart energy management system, we are able to
balance our energy consumption and reduce the electricity charge. If we rely more on the
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external power only, we would have to pay more. Of course, energy can also be created
by using solar or wind energy. This energy can be used to run various household
appliances instead of external power. We can work on all the laundries and enjoy cool air
generated from a smart air conditioner without worrying about electrical bills. Since we
have saved enough energy to support our appliances, we don’ t need any help from the
external power. In addition, we can either store our energy or sell the excessive energy to
an electric power company. Besides, if we make the best use of the cheap midnight
power service, we can store energy more stably, and we can even recharge our car more
efficiently.

To sum up, with smart energy management system we can cut the consumption in
half and earn an extra money by selling the stored energy to the power company. How
does that sound? Isn’t it wonderful? Smart energy management system, in the morning,
noon, night, even until after midnight, will give a resident economical affluence while
protecting our precious Earth.

2. What were the three fields that Bill Gates mentioned in an essay online written to
college students graduating worldwide in 2017?

One is artificial intelligence (AI) . We have only begun to tap into all the ways it
will make people’s lives more productive and creative. The second is energy, because
making it clean, affordable, and reliable will be essential for fighting poverty and climate
change."The third field he mentioned was biosciences.

3. Does Al have anything to do with energy? Why?

Yes. Al and energy are not mutually exclusive career paths. In fact, they are
becoming increasingly interconnected as computing power, data collection, and storage
capabilities scale exponentially on an annual basis.

Although Al is in its early stages of implementation, it is poised to revolutionize the
way we produce, transmit, and consume energy. At the same time, Al is also limiting the
industry's environmental impact at a time when demand is steadily growing, our energy
production portfolio is diversifying, and we are witnessing the ramifications of fossil fuel
consumption on biodiversity, air quality, and quality of life.

4. Breakthroughs in energy technology are happening all over the world. Do you
know any breakthrough? Please name some of them.

a. Energy storage.

In less than five years, we will see a revolution in storage technology that will
change the way the electricity business is done. If we can overcome the challenge of
effectively storing variable renewable energy - such as solar and wind, which are not
constant all day every day - and do so in a way that competes on cost with fossil fuel
generation, we are talking a major game-changer. We are already seeing the development
of longer-lasting liquid metals, which can make grid-scale batteries a reality (even
comparable to the capability of pump storage). We’e also seeing many promising projects
focused on converting surplus electricity (from wind, for example) to hydrogen, which
can be stored and fed into natural gas grids for subsequent power or heat generation.

b. Smart grids.

Just as mobile phones have dramatically changed in capacity and performance over
the years, today's power grids won't be able to support the energy goals of the future. The
conventional power grid is now faced with various challenges: the integration of large
amounts of variable renewable energy, improvements in the reliability of service, and
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higher energy efficiency. The future calls for grids that are "smarter" and able to react
faster. Upgrading and modernizing grids is a major challenge. New technologies are
increasing grid reliability and improving performance measurement through data analysis
- from smart sensors to hardware and software. The application of information and
communications technologies (ICT) to smart grids is revolutionizing the way consumers
react to information and markets, and will have a profound effect on how systems operate
and resources are deployed. In this new environment, the value of variable renewable
energy is maximized. Solar and wind are permanent parts of the energy mix.

c. Mini-grids

For developing countries seeking to connect the unconnected, we see a lot of
innovation ahead in the area of mini-grids. Mini-grids, based on renewable or hybrid
systems, will play a critical role in meeting the UN-led Sustainable Energy for All

( SEforALL) goal of universal energy access by 2030. While mini- grids have been
around for a while, especially in Asia, they are now proliferating all over the world and
becoming an important factor in the expansion of energy services in areas of low access,
like sub-Saharan Africa and parts of South Asia. As renewable energy costs - particularly
for solar panels — continue to come down, independent power producers will find
innovative ways to bring electricity services to customers who'd otherwise be waiting
years for grid connections. National utilities will have to quickly adapt in this new
environment or find themselves outplayed by independent operators.

5. Please discuss the significance of technological breakthroughs in energy storage.

Technological breakthroughs in energy storage will be a major game-changer in the
electricity business. One of the biggest problems with producing electrical power is that
we essentially have to use it or lose it. Renewable technologies like solar and wind
depend on the environment itself to generate energy. When the wind dies down or there’s
heavy cloud coverage, less power can be generated; and when conditions are perfect, we
often generate more than we can use. The same problem exists in more traditional forms
of energy, whether it’s nuclear power, hydroelectricity, or fossil fuels. Breakthroughs in
energy storage can help solve this problem.

Technological breakthroughs in energy storage will promote the development of
electric cars as well. The heart of an electric car is its battery. Unlike the batteries in most
cars, which primarily serve to start the engine and run accessories like the radio or air
conditioner, the battery in an electric car runs everything. Most importantly, it runs the
electric motor, so it needs to be powerful and long-lasting enough. Until recently, no
reliable, mass-producible batteries have been manufactured that could make electric cars
competitive with gas-powered cars. However, that will change with breakthroughs in
energy storage.

IL. True (T) or False (F) according to the passage.
IT2T3F4TS5T 6F7T8TOTI0T

III. Please put the following expressions into their corresponding Chinese or
English.

L7 HhaER

2. HEHEFH

3. R AL ME

4. BIREGUEK
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5. BNEOR

6. % R

7455 TAEH

8. fhin sk

9.F R

10. BRI

11. power transformer
12. cascading effect
13. photovoltaic cell
14. fibre optics

15. carbon footprint
16. greenhouse gas
17. reduce emissions
18. monitor temperatures,
19. pool resources

20. cloud computing
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Unit 6 Text A
I Critical Thinking.
1. What is the way to realize global sustainable development?

Reference answer:

Protecting the environment and countering climate change are the common
responsibilities of all countries. Only when all countries unite and work together to
promote green and sustainable development can we maintain the overall balance in the
earth’s ecology and protect humanity’s one and only home. China has shouldered its
responsibilities, actively participated in global environmental governance, and pledged to
reach carbon emissions peak by 2030 and carbon neutrality by 2060. It will advance
the green transition with these goals as the lead, play a more active part in bilateral and
multilateral international cooperation on green development, promote a fair and equitable
system of global environmental governance, and contribute its wisdom and strength to
global sustainable development.

2. Is the current progress sufficient to achieve the United Nation’s Sustainable
Development Goal 7 by 2030, which is about ensuring energy access?

Reference answer:

No.The United Nation’s Sustainable Development Goal 7 is to “ensure access to
affordable, reliable and modern energy for all by 2030,” including universal access to
electricity and clean cooking, a greater share of renewables in the energy mix, and a
doubling of the rate of improvement of energy efficiency. Nevertheless, the current pace
of progress is insufficient to achieve Goal 7 by 2030. Huge disparities in access to
modern sustainable energy persist.

At the current pace, only 92 per cent of the world’s population would have access to
electricity in 2030, leaving 670 million people unserved. The proportion of people with
access to clean cooking fuels and technologies increased from 57 per cent to 69 per cent
between 2010 and 2020, 4 billion people still relying on inefficient and polluting cooking
systems in 2020. In Sub-Saharan Africa and Asia, 20 countries have the largest gaps in
electricity and clean cooking access. Without access to clean, modern energy, it is
impossible to achieve Sustainable Development Goals (SDGs) to reduce poverty,
broaden education and improve public health.

3. What is critical in sustainable rural development?

Reference answer:

Strategies for sustainable rural development should take into consideration the
remoteness and potentials in rural areas as well as differentiated approaches and targets.
Environmental protection, rural infrastructure, rural health and education are critical.

Green development is a new driver of rural revitalization in China. China is
exploring new paths for sustainable rural development. China is actively developing new
industries and new forms of business such as eco-agriculture, rural e-commerce, leisure
agriculture, rural tourism, health, and elderly care, while advancing projects to protect
and restore ecosystems. These efforts allow China to approach its goal of having strong
agriculture and a beautiful and revitalized countryside. China is continuing to redevelop
the whole rural living environment and steadily advancing the construction of modern
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and livable homes with sanitary toilets in rural areas, strengthening the treatment and
recycling of domestic waste and sewage. As a result, more and more rural areas have
access to safe and clean water, paved roads, streetlights, and clean energy.

China has developed a circular agricultural economy by promoting circular

agricultural production modes — integrating planting and breeding with processing,
farming and animal husbandry with fishing, and production and processing with
marketing.

4. What has China achieved in realizing the UN 2030 Agenda for Sustainable
Development?

Reference answer:

China has ended extreme poverty and securing the right to an adequate standard of
living, according to the white paper titled “Moderate Prosperity in All Respects: Another
Milestone Achieved in China’s Human Rights” released by the State Council Information
Office of the People’s Republic of China in 2021.

Poverty is the biggest obstacle to human rights. The CPC and the Chinese
government have directed extra attention to rural poverty, furthering development-driven
poverty alleviation, and achieving a series of important breakthroughs. The 18th CPC
National Congress in 2012 made ending extreme poverty China’s benchmark task in
achieving moderate prosperity in all respects. By eliminating extreme poverty China has
won the biggest and toughest battle against poverty in human history, to the benefit of the
largest number of people.

By the end of 2020, by China’s current poverty threshold of RMB2,300 per person
per year (based on the 2010 price index), all of the 99 million rural poor, as well as the
832 counties and 128,000 villages classified as poor, had emerged from poverty, and
regional poverty was eliminated.

Since the launch of reform and opening up in 1978, 770 million rural poor living
below China’s poverty line have been raised from poverty; against the World Bank’s
international poverty line, the number of people lifted out of poverty in China accounts
for more than 70 percent of the world total during the same period. China realized its
poverty reduction goal from the UN 2030 Agenda for Sustainable Development 10 years
ahead of schedule, representing a significant contribution to global poverty reduction
and human progress.

5. What is China’s wisdom and contribution to global poverty reduction and human
progress?

Reference answer:

China takes the “Strategy of Targeted Poverty Alleviation”, according to the white
paper titled “Poverty Alleviation: China’s Experience and Contribution” released by the
State Council Information Office of the People’s Republic of China in 2021.

Identifying those truly in need is a universal problem in countries with a large
population in poverty. Accurate identification of the poor and targeted measures is central
to any effort to eradicate poverty. In its poverty elimination effort, China has actively
learned from international experience, fully considered its actual conditions, and
launched a series of guidelines and measures to increase efficiency, summarized as
accomplishing “Targeted Efforts in Six Areas”[ This refers to efforts to identify the
poor accurately, arrange targeted programs, utilize capital efficiently, take
household-based measures, dispatch first Party secretaries based on village conditions,
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and achieve the set goals.], taking “Five Measures for Poverty Eradication” [ The
measures include: boosting the economy to provide more job opportunities, relocating
poor people from inhospitable areas, compensating for economic losses associated with
reducing ecological damage, improving education in impoverished areas, and providing
subsistence allowances for those unable to shake off poverty through their own efforts
alone.], and addressing “Five Questions in Poverty Alleviation” [ This refers to these
questions: who should help, who should be helped, how to help, how to evaluate whether
someone has emerged from poverty, and how to ensure those people stay free from
poverty. ].

Removing the label of extreme poverty is not the end, but the beginning of a new
life and a new journey. The CPC will always remain committed to its founding mission,
striving for the people’s wellbeing and the rejuvenation of the Chinese nation. It will
always put the people before everything else, and continue to work for people’s all-round
development, and common prosperity and a better life for all.

There will be no national rejuvenation without a thriving countryside. Following the
victory in the final battle against extreme poverty, China will continue to consolidate the
results of poverty elimination, dovetail new measures with rural revitalization, and shift
its focus in work related to agriculture, rural areas and rural people. In the new era, China
will act on its new development philosophy and build on its new development paradigm.
It will prioritize affairs related to agriculture, rural areas and rural people, and follow a
socialist path with Chinese characteristics in revitalizing the countryside by introducing
more vigorous measures and pooling more resources.

II Match Column A with Column B.
1G2I3E4 HS5B 6 A7D8F 9] 10 C

III True or False.
1F2T3T4FS5T 6F7T8TO9TI0F

IV Complete the passage with the words or expressions from the text.
1J2H3A 4B 5F 607G8 LI9I10E 11K 12D13 M 14N 15C.

V Translate the following sentences into English or Chinese.

1. FiH2] 2030 FiE2F G AHIA LR, Hrd R N & A o S vb 5 LR Y
RPN D, B 2 — B0 AAETE I AR A J o B XA X

2. R Z BT A it A1 AR 55 ELH% T SO AR AR AL 7 £ S EVE R I A RE IR T .
3R 2, RARMRBHIR OB — D ERHE Db, SEMHENZ
T G5 B T 8 A2 R v A FAE T

4.3 R FIOK S REVRANAZ I8 75 5K B Atk SO AR FLARAEI, DRl ok SR AE AR SRR S5 I
i ER M R G Y

5., TR EFBEIR R GHOEN BT, RIE GBI RE IR & g Al OF
15, BEVRSRIUI REYR 22 4 Ir) AR 28 A7 1E .

6. Energy is a critical enabler of economic transformation and social wellbeing.

7. Education may be enhanced by increased access to information (through radio and
ICT), and more hours with lighting for children to study.
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8. For those living in poverty, lack of access to services from electrification undermines
health outcomes.

9. The impact of energy on gender (in)equality has gained significant momentum in
recent years in public and private spheres.

10. It is argued that access to a range of energy services suitable to women’s enterprise
would provide women with building blocks to operate their enterprise.

VI Please put the following terms into their corresponding English or Chinese.
CFEE A IE R REVR AR L
CANEER) /) SRR R R
CEREEE /PR A S

R RS BREER RS
5. BEVR L IR 5 REVRAL ] A P55

6. AR A H

7. VR

8. ERABRYS i B BE R 7R K

9. BARBHT

10. —I 2 A AL BUR

11. Information and Communication Technology (ICT)
12. Human Development Index (HDI)
13. net GHG (Greenhouse Gas) emission
14. Liquefied Petroleum Gas (LPG)

15. industrialized economies

16. renewable energy

17. energy efficiency

18. fuel stacking

19. sustainable development

20. energy security

A W N -

VII Translate the following passage into English.

The energy system in developing countries is inherently complex. It comprises of
demand-side issues ranging from heat for household cooking to heavy industrial heat and
electricity; supply side issues from RE resources to liquid oil and gas resources; and
distribution systems deployed to meet demand at different scales, involving centralized
and decentralized systems. Hence, questions of energy access and energy security are
ever present given the dual nature of the energy system in developing countries where the
traditional and modern energy systems and practices co-exist. This duality is often
dynamic with significant levels of inter-fuel substitution and fuel stacking to meet
particular energy services.

Unit 6 Text B

I Critical Thinking.

1. What is the role of renewable energy?
Reference answer:
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Renewable energy, as a kind of green and low-carbon energy, plays an important
role in the adjustment of industrial structure and the transition of economy and society.

China has made remarkable progress in promoting the green and low-carbon energy,
with proportion of clean energy sources increasing, according to the white paper, titled
“China’s Green Development in the New Era” and released by the State Council
Information Office in 2023.

The proportion of clean energy sources in total energy consumption increased from
14.5 percent in 2012 to 25.5 percent by the end of 2021, and the proportion of coal
decreased from 68.5 percent to 56 percent over the same period, as per the white paper.

By the end of 2021, the installed capacity of renewable energy was more than 1
billion kilowatts, accounting for 44.8 percent of China’s overall installed capacity. The
installed capacity of hydropower, wind power, and photovoltaic power each exceeded
300 million kilowatts, all ranking the highest in the world.

2. What do you think about the unconventional threat of cyberwarfare?

Reference answer:

Cyberwarfare typically refers to a set of actions by a nation or organization to attack
computer network systems of the target country, involving either the destabilization or
destruction of critical systems including infrastructures (such as financial infrastructure,
public infrastructure like dams or electrical systems, and military resources) by computer
viruses or denial-of-service attacks.

Since China was fully connected to the internet in 1994, it has committed itself to
law-based cyberspace governance to build up its strength in cyberspace. Upholding cyber
sovereignty, China has drawn from the experience of other countries in cyberspace
governance, planning internet development in a global context and pioneering a
distinctively Chinese model of internet governance in line with international best
practice.

Cyberspace is a shared space for human activities; it must be developed and
managed by all countries. China has formed its own approach to law-based cyberspace
governance by advancing legislation, law enforcement, judiciary work, and programs to
spread knowledge about cyber laws, and has shared its experience with the world. It has
taken an active part in global internet governance, promoting the G20 Digital Economy
Development and Cooperation Initiative and the Global Data Security Initiative, and
other proposals and declarations. It raised the principle of cyber sovereignty, and
advocates that the principle of sovereign equality established by the UN Charter be
applied to cyberspace, thereby contributing ideas and solutions to cyberspace governance.

In 2021, China released the Regulations on the Security and Protection of Critical
Information Infrastructure, with provisions defining what constitutes critical information
infrastructure and the principles and goals of protection. China stands firm against the
threat of cyberterrorism. The Counterterrorism Law promulgated in 2015 has separate
provisions on the targets, measures and mechanisms for combating terrorism in
cyberspace.

3. What can be done to improve energy efficiency?

Reference answer:

The efficiency of energy use can be improved with different approaches, such as
technical innovation, management enhance and structural adjustment.
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China is exercising better control over the amount and intensity of energy
consumption, particularly the consumption of fossil fuels. It has vigorously promoted
technical, managerial, and structural energy conservation, to constantly improve the
efficiency of energy use. It has initiated campaigns for all industrial enterprises,
especially the big consumers of energy, to save energy, reduce carbon emissions, and
improve the efficiency of energy use. The “forerunners” have been encouraged to play an
exemplary role for other enterprises. China has organized the transformation of
energy-intensive industries such as steel, power generation, and chemicals, to help them
save energy and reduce carbon emissions. It has also strengthened the energy-saving
management of key energy consumers, to enable large and medium-sized enterprises in
key industries to reach advanced international levels in energy efficiency.

Since 2012, China’s average annual economic growth of 6.6 percent has been
supported by an average annual growth of 3 percent in energy consumption, and the
energy consumption per RMB10,000 of GDP in 2021 was 26.4 percent lower than in
2012.

4. What are the elements involved in energy security?

Reference answer:

There are seven elements involved in energy security:

(1) development of flexible, transparent, and competitive energy markets, including gas
markets;

(2) diversification of energy fuels, sources and routes, and encouragement of indigenous
sources of energy supply;

(3) reducing greenhouse gas (GHG) emissions, and accelerating the transition to a low
carbon economy, as a key contribution to enduring energy security;

(4) enhancing energy efficiency in demand and supply, and demand response
management;

(5) promoting deployment of clean and sustainable energy technologies and continued
investment in research and innovation;

(6) improving energy systems resilience by promoting infrastructure modernization and
supply and demand policies that help withstand systemic shocks and cyberattacks;

(7) putting in place emergency response systems, including reserves and fuel substitution
for importing countries, in case of major energy disruptions.

II Match Column A with Column B.
1IB2G3D41I5F O6H7J8C9AI10E

III True or False.
1T2F3T4TS5F 6T7T8FO9TIOT

IV Complete the passage with the words or expressions from the text.
1A2E3L4J5M 6K7B8H9GI10C IIN121 13D 14F 150

V Translate the following sentences into English or Chinese.

L WL HEE N TUA AU SHACR RS2 E Rt 5, R St N T — SR A
AR A
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2. RS SRR s BRI Y R B IE R : 2018 ERRHFBCREIC 1 2%, X 7 4F
RIG KB R — 5

3. ATEAREIR, =AM 40 FRP L, Al BV EPAREN SRR, c4
R AT o

4. BER A — A HE SRR, B8 VRN 2 ek FERR AT EEE
20 I TR ORI S 2

5. %0V S E AN R R U, AN AR E R, AR B/ D ER Y, SR %A
R RES PN % A R A L

6. Most European countries have adopted policies toward a new energy transition with
significant social, political, and economic implications.

7. China has been producing more electricity from renewable energy than both Russia
and the United States, and it has increased its corresponding share of renewables since
2011.

8. The proposed index of energy security comprises the following dimensions: physical
availability, technology development, economic affordability, social accessibility,
governance, unconventional threats, and natural environment.

9. Denmark is arguably one of the most environmentally friendly energy producers in
Europe, reaching a 71% share of renewable energy in electricity production in 2017.

10. As renewable energy sources are incorporated in the energy mix during the rest of the
twenty-first century, the impact of geopolitical conflict on energy security will lessen.

VI Please put the following terms into their corresponding English or Chinese.

1R RIS st e 2. & rh A REIE

3. BRI T 4 1 2B M R

S5TEHA— RA(FE LT HAR) 6. HE {7 B

7. B AR YR /R 8.AEUR A I S A

9. FRRIERY B AR 5 H (M =7 W HLAA HORREI ) B AR )
10. 5 AREHER AL G . AT A RETR)

11. carbon emission 12. low-carbon economy

13. peak oil 14. shale oil and gas

15. transit countries/ transit states ~ 16. energy intensity

17. Strategic Petroleum Reserves (SPR) 18. energy diversification
19. environmentally friendly 20. geopolitical landscape
Unit 6 Text C

I Critical Thinking.
1. What strategy can be adopted to ensure energy security?

Reference answer:

Scientific and technological innovation can be a good development strategy to
optimize the configuration of industry, maintain a reasonable pace of economic growth
and ensure social stability and energy security.

China has intensified investment in scientific and technological innovation. The
nation’s gross domestic research and development (R&D) spending grew from RMB1.03
trillion in 2012 to more than RMB2.8 trillion in 2021. Its R&D spending intensity, or the
expenditure on R&D as a percentage of its GDP, rose from 1.91 percent in 2012 to 2.44
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percent in 2021, approaching the average level of the Organization for Economic
Cooperation and Development (OECD) countries. Chinese enterprises’ investment in
R&D has continued to increase, accounting for more than 76 percent of the country’s
total R&D investment. By the end of 2021, China’s energy conservation and
environmental protection industry owned 49,000 valid invention patents, and the new
energy industry held 60,000, 1.6 and 1.7 times more than in 2017. From 2011 to 2020,
the number of patent applications filed by China for environment-related technology
inventions was close to 60 percent of the world total, making it the most active country
in environmental technology innovation.

The new energy security strategy featuring Four Reforms and One Cooperation was
put forward by Xi Jinping at the conference of the Leading Group for Financial and
Economic Affairs under the CPC Central Committee held on June 13, 2014. Four
Reforms and One Cooperation refer to: one reform to improve the energy consumption
structure by containing unnecessary consumption; one reform to build a more diversified
energy supply structure; one reform to improve energy technologies to upgrade the
industry; one reform to optimize the energy system for faster growth of the energy sector;
comprehensive cooperation with other countries to realize energy security in an open
environment.

2. What measures can be taken to improve energy security in rural and poor areas?

Reference answer:

China supports energy development in rural and poor area while building a clean
and diversified energy supply system. China improves energy security in rural and poor
areas by taking such measures as (1) improving rural energy infrastructure, (2) carrying
out targeted poverty alleviation through energy projects, (3) using clean energy for
heating in rural areas in north China.

Improving rural energy infrastructure. Making electricity accessible to all is a
basic condition for building a moderately prosperous society in all respects. China
implemented a three-year action plan to ensure power access for people without
electricity, and had achieved this goal by the end of 2015.

Carrying out targeted poverty alleviation through energy projects. Energy is a
driving force for economic development, and also an important impetus for poverty
alleviation. China makes sound plans for the exploitation of energy resources in poor
areas, introducing major energy projects in these areas to improve their capability to
sustain themselves, thus adding new momentum to the local economy.

Using clean energy for heating in rural areas in north China. Winter heating is
of great importance in northern China. To ensure that the residents stay warm in winter
while reducing air pollution, China has launched clean heating programs in rural areas in
accordance with local conditions.

The following achievements have been made in rural energy development and
poverty alleviation.

(1) a new round of upgrading of rural power grids. In 2017, China completed the
renovation and upgrading of rural power grids in small towns and central villages,
electrified motor-pumped wells, and supplied poor villages with electricity for industrial
and commercial use, benefiting 78,000 villages and 160 million rural residents. The
country electrified 1.6 million motor-pumped wells, benefiting more than 10,000
townships and 10 million hectares of farmland. It also provided electricity to 33,000
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villages. In 2019, China completed a new round of rural grid transformation and
upgrading, achieving a supply reliability rate of 99.8 percent and an integrated voltage
qualification rate of 97.9 percent. Stable and reliable power supply services have been
provided to all rural areas in China.

(2) universal access to electric power. From 2013 to 2015, the state allocated RMB
24.78 billion to extend power grids to areas without electricity, benefiting some 1.55
million people. It carried out an independent solar PV power supply project, providing
electricity to 1.19 million people. By the end of 2015, China had achieved full electricity
coverage for its entire population.

(3) poverty alleviation through solar PV power generation. Poverty alleviation
through solar PV power generation is one of the top 10 targeted poverty alleviation
projects in China. Since 2014, the state has formulated relevant plans, introduced fiscal,
financial and pricing policies, strengthened power grid building and operation services,
and promoted various solar PV poverty alleviation projects funded by the government
and implemented by enterprises. China has built a total of 26.36 million kW or solar PV
power stations for this purpose, benefiting nearly 60,000 poor villages and 4.15 million
poor households. The facilities now earn about RMB 18 billion from power generation
and provide 1.25 million public welfare jobs every year.

3. How can global energy security be protected?

Reference answer:

Joint efforts by the international community can protect global energy security.
Humanity has entered an era of connectivity when maintaining energy security and
addressing global climate change have become major challenges confronting the whole
world.

China bases international cooperation on the principle of mutual benefit and
win-win results while embracing the concept of green development. It is endeavoring to
ensure energy security in an open environment, open its energy sector wider to the
world, promote high-quality Belt and Road cooperation, actively engage in global energy
governance (as an active participant in international energy cooperation under
multilateral mechanisms such as the UN, G20, APEC and BRICS, and a facilitator in
regional energy cooperation through cooperation platforms built with ASEAN, the
League of Arab States, African Union, and Central and Eastern Europe, and organized
forums on clean energy at the East Asia Summit), guide global cooperation in climate
change, and build a global community of shared future.

China’s proposals for developing synergy on sustainable global energy development
include (1) jointly promoting the transition to green and low-carbon energy to build a
cleaner and more beautiful world, (2) jointly consolidating multilateral energy
cooperation to accelerate the green economic recovery and growth, (3) jointly facilitating
international investment in energy trading to protect global market stability, and (4)
Jointly improving energy access in underdeveloped areas to address energy poverty.

The world today is experiencing a scale of change unseen in a century. The
eco-environment has a direct bearing on human existence and its sustained development.
Countries of the world need to work in solidarity to cope with the challenge. China will
embrace the vision of a global community of shared future, work together with all
countries to expand cooperation on global energy governance, promote the sustainable
development of global energy, and protect global energy security.
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II True or False.
1T2F3T4TS5F 6T7T8TO9FI10T

I1I Please put the following terms into their corresponding English or Chinese.

1. BAVEEEL R TR BRI HE H br 2. Fifi A ERK

3. Bl R Gu ik 4. %of Bt AT R AR R
5. REHBUCR L e F I 6. i I REVR 2 A b Y

7. AR RN B 8. Mt 15 it AR AR i P
9. HE X RE U 22 A PPl 10. [H Pregvs 2 454

11. International Energy Agency (IEA) 12. power failure(s)

13. cross-cutting risks 14. decarbonize the energy system
15. low carbon technologies 16. robust regulation

17. weighted metrics 18. quantitative indicators
19. developed and emerging economies 20. liquid fuels

Unit 7 Text A

I Critical Thinking.

1. What emerging technologies can be used in forming an Energy Internet?

Reference answer:

The internet, big data, Artificial Intelligence, 5G (the 5th Generation of mobile
network) and other emerging technologies can be used in forming an Energy Internet.

Emerging technologies have become the main props of China’s economic
development. Thanks to accelerated efforts to implement emerging technologies such as
artificial intelligence (Al), big data, blockchain, and quantum communication, new
products and business forms including intelligent terminals, telemedicine, and online
education have been cultivated, and their role in boosting growth has continued to
increase. China’s digital economy ranks second in the world. During the 13th Five-year
Plan period (2016-2020), the average annual growth rate of the added value of
information transmission, software and information technology services reached 21
percent. The internet, big data, Al, 5G and other emerging technologies are deeply
integrated with traditional industries, facilitating the integration of advanced
manufacturing with modern services. The value-added output of high-tech and equipment
manufacturing in 2021 accounted for 15.1 and 32.4 percent of that of industries above
designated size, up 5.7 and 4.2 percentage points from 2012 respectively. China is on the
way to realize the transformation and upgrading from “made in China” to “intelligent
manufacturing in China”.

2. What measures are desirable in promoting sustainable urban development?

Reference answer:

Sustainable urban development aims to achieve a balance between the development
of and equity in the urban areas and the protection of the urban environment; it is an
important issue in global policy making to help humanity respond to the most pressing
social and environmental challenges.

Measures such as urban eco-environmental conservation and urban infrastructure
improvement can be adopted.

49



China has placed great emphasis on urban eco-environmental conservation and has
adopted a people-centered approach to urbanization, building beautiful cities featuring
harmony between humanity and nature. Efforts have been made to expand urban
eco-environmental space through construction of national garden cities and forest cities,
as well as parks and greenways in cities. With increased greenery coverage, the urban
eco-environment has been effectively restored. From 2012 to 2021, green coverage of
built-up urban areas increased from 39 percent to 42 percent, and the per capita area of
park greenery has increased from 11.8 square meters to 14.78 square meters. Also, great
efforts have been made to construct green and low-carbon buildings, and renovation of
existing ones has been promoted, contributing to increasingly higher energy efficiency.

The mechanism of coordinated prevention and control across regions and
approaches in dealing with heavy air pollution have achieved remarkable results. The
average PM2.5 density of China’s cities at prefecture level and above dropped from 46
micrograms per cubic meter in 2015 to 30 micrograms per cubic meter in 2021. On 87.5
percent of the days in 2021, people enjoyed good air quality. China is making the fastest
progress in air quality improvement.

China attaches great importance to the construction of environmental infrastructure
and strives to address areas of weaknesses, optimize layouts, and improve quality. It has
improved facilities for sewage collection, treatment, and recycling, and boosted the
classification and treatment capacity of domestic waste.

An environmental infrastructure network extending from cities to towns and villages
has taken shape. By the end of 2021, the sewage treatment capacity of cities and counties
has reached 247 million cubic meters per day, the incineration treatment capacity of
urban domestic waste exceeded 770,000 tonnes per day, and the harmless treatment rate
of urban domestic waste was close to 100 percent.

3. What is the global trend of urban development?

Reference answer:

Globally, some 56% of the world’s population — 4.4 billion inhabitants live in
urban areas today and more than 80% of global GDP is generated in cities. This trend is
expected to continue. Nearly 7 of 10 people will live in cities by 2050. Cities represent
two-thirds of global energy consumption and account for more than 70% of greenhouse
gas emissions.

Urbanization contributes to sustainable growth through increased productivity and
innovation, but the speed and scale of urbanization brings challenges such as meeting
accelerated demand for affordable housing, viable infrastructure including transport
systems, basic services, and job, particularly for the nearly 1 billion urban poor who live
in informal settlements to be near opportunities. (Rising conflicts contribute to pressure
on cities as more than 50% of forcibly displaced people live in urban areas.) The
expansion of urban land consumption outpaces population growth by as much as 50%,
which puts pressure on land and natural resources.

Cities play an increasingly important role in tackling climate change, which requires
national and local governments to play their role to achieve sustainable urban
development.

II Match Column A with Column B.
IH2D3B415G O6E7J8A9CI0F

50



III True or False.
1T2T3F4T5T 6 T7F8TO9TI0T

IV Complete the passage with the words or expressions from the text.
IM2K3C4F5D 6E71809HI10J 11L12G13N14A15B

V Translate the following sentences into English or Chinese.

LW RE . RPARE. il REANHARBEVR LA UM B0 )7 SUAE T, T RA7e 20 A AN [R] g
IR G EAANGE /7, SEDLERK I RETR SRR F 2%

2. AEUR LR BA 7 AT sCREVRIN 25 TR DL B R ) 3 B A 5

3. B EB REIRBOR AT TR B, g AT 2 H e A 20 A 3k RE L& JE R AE
—i2, SEMLREVEAIE SO0 a) S e 3L = R 2%

4. BRI A AL Tolk. BMLAE B SR IEILAE &, 1 HATENIHE B
ROEE N T S H IThRE, R ERAF il 15 o th g rp Xm0 A1 U 12 21 FE YR 1A
%o

5.8k, KIrkm) UR A B RHR 5 71, IR i g iRk R KA
AR A REVR T AN A AR, 12 R Gel itk — D BE3l T B T 35 8

6. With the widespread application of Internet technology, the idea of integrating energy
systems to form an Energy Internet has come out.

7. Compared with the use of traditional energy systems, the application of Energy
Internet in industrial development is more suitable for the sustainable development.

8. The volatility of renewable energy sources affects the smooth operation of energy
systems and limits the efficient use of renewable energy.

9. With an energy internet, the close coupling, coordination and sharing of energy and
information, high energy security and efficiency can be achieved.

10. In the energy internet, the information flow controls energy flow to ensure safety and
reliability of the overall system.

VI Please put the following terms into their corresponding English or Chinese.

LR 2. BRI h 4

3. KB EMERESE /W% 4. o3 A 2] f AR REYR
5. WA BE(CE)I 6. REVRX AL

7. i F I8 TE 8. MBIEIT R

0. AT KA 10. b

11. Energy Internet 12. Smart Grid

13. sustainable urban development 14. local area network (LAN)

15. energy management system 16. World Health Organization (WHO)
17. big data processing 18. cloud computing

19. photovoltaic power generation  20. circular economy

VII Translate the following passage into English.

Through the replacement of the fossil fuel power plant with the renewable power
generation, the input of the Energy Internet has zero pollutants, removing the emission of
sulphur dioxide, nitrogen oxides and soot. The use of clean energy in the Energy Internet
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system not only ends dependence on fossil energy and reduces emission of pollutants and
their derivatives, but also improves quality of life and actuates sustainable development.

Energy Internet will change the way how energy is produced, transported and
consumed and have profound impact on people’s life. Energy Internet can promote
energy transformation, increase energy efficiency, and help to realize circular economy
and sustainable urban development.

Unit 7 Text B
I Critical Thinking.
1. What challenges can current Smart Grids pose?
Reference answer:
The ten main problems of current SG systems can be the following:
1) Cyber-attacks.
2) Low power and lossy networks.
3) Coupling two networks to simulate a real network.
4) System malfunctions and environmental effects when collecting large-scale and
fine-grained
SG data.
5) Scale, storage and processing enormous amount of data to be aggregated and analyzed.
6) The dynamics of home area network SG communication system.
7) The harsh wireless environment in SG.
8) Serious security flaws in SG.
9) The increment of energy demand in large-modernized cities.
10) Cyber-attacks causing disrupted or imbalanced energy between the energy providers
and consumers.

Hence, the following five disadvantages can be highlighted: (i) High requirements
of communication networks to convey, sense and control data; security for primary users,
fulfilling the QoS requirements of communications in SG, (ii) It is not designed as to the
pricing rule for the energy storage sharing service in the SG, (iii) There are not low-cost
controllers suitable for the smart meter, future energy utilization patterns, demand
projection, and energy conservation solutions from the stored data in the cloud, (iv) It is
necessary a more complex and interdependent empirical model of sensor networks to
simulate actual network systems, and (v) other classes of appliances and other robust
classifiers like Random Forest, Support Vector Machine, and Rotation Forest must be
considered when collecting and extracting data.

2. What opportunities can Smart Grids provide?
Reference answer:
The top ten opportunities that Smart Grids provide can be listed:
1) Efficiency in energy consumption.
2) Green communications in SG.
3) Coupling a cyber physical and a social network.
4) Outlier mining allows to find abnormal patterns from real records in power generation,
transmission, distribution, transformation, and consumption.
5) Allowing data mining in digital image and video processing applications.
6) Power electronics as a tool for solving the climate change problems faced by our
society.
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7) To improve the management of the transmission of data through a smart meter
between communicating devices.

8) Exploiting the broadcast nature of the wireless medium in SG.

9) Security protocols to detect security weaknesses in SG.

10) Emergence of microgrids with sensing technologies and Fog-Cloud computing
infrastructures to build smart electrical grids.

Therefore, five main advantages of Smart Grids are (i) Models to locate malicious
node in SG nodes, provide the usage scenarios of outlier denial and outlier mining in SG
environment, (ii) Performing numerous SG big data analytics, power electronics as a
relevant item in SG and in renewable energy systems, (iii) To model the effect of traffic
intensity and the quantity of active devices in home area networks, (iv) To improve the
reliability of Cognitive Radio Sensor Networks, and (v) Improving and speeding up the
vulnerability of the security in SG.

3. What is the difference between Smart Grid and conventional Power Grid?

Reference answer:

The difference between Smart Grid and conventional Power Grid lies in their
different design ideas. In the context of conventional Power Grid, “supply follows
demand”; with the Smart Grid, “demand follows supply” and the real-time electricity
price is not fixed and often cheaper and rewarding. Renewable energy from Wind and
Solar is being pumped into the conventional Power Grid while wind speed and sunshine
is intermittent or out of control; the only possibility is to forecast electricity generation
from renewable sources and manipulate other generation and demand accordingly.

The complex system of power dispatching is made even more complex by the
addition of “scattered-site power,” the electric industry term for rooftop solar panels,
small wind generators, and other small power inputs linked into the grid. In order to
handle all this, the so-called “smart grid” is being developed that uses complex computer
algorithms and artificial intelligence to efficiently control the flow of power across the
nation. However, because of unavoidable transmission losses over distance, electricity
still needs to be generated relatively close to the point of use in most areas of the United
States and the world.

II Match Column A with Column B.
1G2F314B5H 6C7E8J9A 10D

III True or False.
1T2F3T4FS5T 6T7T8FO9TI10T

IV Complete the passage with the words or expressions from the text.
10213L4F5H 6C7K8MOI9DIOE 11A12G13J14B15N

V Translate the following sentences into English or Chinese.

L gesh, MHEZNAIEAE. IR E3 THE % (PHEV) AfE A RS
(PEV) ML HIBREI N B WSS 40, R it i sE R4t (BESS) Hifififig &
GEE B AT ZE b, RMRRIR E AR (GHG) HRR R A8 EIE K 75— AT RERY
T R
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2. 9T, AT AR REVR A IR Bk 25 BB R RGBS AT, TR G RIA Hn 50T
FAEMRGE, WX s R R e ™ AL S 2

3.EAEHM (SG) MREIRE BMR /Ot Z M iAasE, RN ENA REGLH,
ISEIL R RGN A T ATEEM 221817 .

4. BEUEE B R GL(EMS)H H AR e 7ETH B Z A4 7 BEAS [ R BEE, RIS DLAS i
RE I NI e oF 1 K ee s oo i DD ANGTE 55 54/ £ VAR

5. T DASR HH — P TR A R GE SR, IR % SRR E B AEHOR, 1228
A LARE T T BE HL R (SG) SISk AN [RI SR B ORI . A5 P EREADAS . FB D RGTH
s F U AEAS A SRS .

6. Since CO2 emissions are the main cause of global warming, the best way to tackle it is
to focus on the sectors that have contributed most to these emissions, namely transport
and power generation.

7. Renewable energies are distinguished by their variable and intermittent production.

8. In addition, with the development of renewable sources there has been a shift from a
traditionally passive to an active distribution system.

9. Rotating power outages can cause a damaging domino effect that negatively impacts
banking, communications, manufacturing, traffic and security.

10. The global transition to the smart grid is justified by the need to meet the
ever-increasing consumption of electricity and to ensure the sustainable and secure
supply of electricity to the power system.

VI Please put the following terms into their corresponding English or Chinese.

LA BRI 2. BHETHEROR

3. A7 RO AN 2 17 8 7R 5K 4. HONA B BT REEH R 4
5. A AR B 6. AN SHRRAES KL

7. HIAERE R Gt 8. 223t i R S A S
0. HER PRIE R AR 52 11 A 10. J5 R i A

11. International Electrotechnical Commission
12. Plug-in Hybrid Electric Vehicles (PHEVs)

13. power outage(s) 14. digital sensor(s)

15. voltage profile 16. power dispatching

17. intelligent algorithms 18. the cost-effectiveness of SGs (Smart Grids)
19. load control 20. line losses

Unit 7 Text C

I Critical Thinking.
1. What are the challenges that should be addressed in future researches of Energy
Internet (EI)?

Reference answer:

The Energy Internet combines many promising features and versatile technologies
and requires coordination and cooperation between numerous networks of energy,
information and communication. This raises such challenges as system complexity,
system security, efficiency, standardization issues, social acceptance, and energy trading
and business models.
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El Requirements
and Challenges

(1) System complexity: An EI structure is built on multiple systems, which makes
design, control, and optimization of the entire multi-level system comprising
communication, information, and energy infrastructure very complex.

(2) Latency: To enable plug and play services and fully utilize the energy at all
times, latency requirements have to be very strict. For example, in an electric substation,
the communication latency for protection information is 8—12ms, and for controlling and
monitoring purposes is 16ms.

(3) Power electronics technologies: With the unprecedented integration of energy
resources into the existing power system, EI components must provide robust conversion
of energy resources as well as desired frequencies and voltages.

(4) Efficiency: A core objective of the EI is to achieve improved efficiency
compared to traditional power grids and smart grid. However, this is not easy because the
aim of El is to incorporate massive utilization of RERs ((Renewable Energy Resources).).
Indeed, it is important to manage, control, and optimize all RERs efficiently.

(5) System security: In the EI, the multiway flow of information and
communication is monitored and controlled by widespread and heterogeneous devices
including the ER (Emergency Response), smart meters, etc. These ubiquitous devices
bring many security concerns for the ICN (Information Center Network) and energy
network.

(6) Standardization: To promote and implement the EI in a comprehensive manner,
a set of well-defined standards should be established with global-level collaborations
among governments, regulatory authorities, and industries.

(7) Energy trading and business models: To support and strengthen the EI
applications, new policies for energy trading and innovative business frameworks are an
urgent and critical requirement.

(8) Social acceptance: The EI can only be realized by involving energy users fully
and by making the best possible use of advanced technologies. Social awareness should
be promoted extensively through the following steps: (i) improving or changing users’
perceptions of modern technologies; (ii) promoting or publicizing the EI concept; and
(ii1) involving users in decision making.

https://ieeexplore.ieee.org/abstract/document/9216056
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2. What’s the difference between Energy Internet and Smart Grid?

Reference answer:

Motivated by the success of internet technologies, the energy internet (EI), also
known as a web-based smart grid (SG) or SG 2.0, has become the most recognized
visionary concept for future energy systems.

The origin of the EI can be traced back to 2007, when many initiatives were
launched worldwide. These initiatives investigated how to integrate maturing information
and communication technologies (ICTs) into the development of electrical power
systems. A future renewable electric energy delivery and management (FREEDM)
system built on automated and flexible electric power distribution resembled the seed of
the EI in the USA. Researchers from the UK proposed an overarching structure of a
virtual power plant (VPP) that integrates some distributed energy resources (DERs) into
one operation portfolio. Because the key enabling technology of this VPP is
plug-and-play, which is also the primary accelerator of the Internet of Things (IoT), the
VPP is often taken as a preliminary application of the EI.

In Germany, the E-Energy flagship project supported by the German Federal
Ministry of Economics and Technology for the first time presented a systematic solution
for achieving the 2020 energy plan of Germany, i.e. the EI. The solution aimed to
integrate advanced ICT into efficient management of the power system with growing
penetration of DERs and intermittent renewables.

Similarly, the iPower platform operated between 2010 and 2015 exhibited the
Danish perspective of the EI. Through iPower, universities and industrial partners in
Denmark showed the feasibility of using market-based and service-oriented solutions to
manage a large number of flexible consumption units.

The two defining technologies of the twenty-first century—the Internet and
renewable energy—are merging to create a powerful “third industrial revolution”. As a
result, hundreds of millions of people will produce green energy anywhere and will share
it with anyone through an EI, just like how information is created and exchanged online.

The EI is a promising set of solutions that will enable a paradigm shift in energy
towards an energy ecosystem with advanced connectivity, intelligent management and
seamless integration of billions of smart devices, machines, and systems from multiple
energy sectors. Tremendous effort has been given to developing EI demonstrations and
pilot applications that are massively implemented in Europe to prove feasibility,
demonstrate values, and create various kinds of learning effects.

3. What may be the future evolution of the Energy Internet?

Reference answer:

In view of the similarity shared by the Energy Internet and the information Internet,
it can be envisaged that the development of the Energy Internet will experience a similar
route to the development of the information Internet.

In the early stage, the construction of network infrastructure should be carried out.
In this period, breakthroughs will be made in energy exchange technology and energy
storage technology, and a scalable and flexible distributed energy sharing network will be
established.
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Then, with the expansion of commercial applications, a rich network application
development will be started, and energy network applications such as information
publishing; information search; business transactions; and point-to-point real-time energy
exchange, B2B and B2C energy source trading platforms will appear.

In the end, the Energy Internet will be widely popularized, and an Energy Internet
economic model that is completely different from the traditional economy will be
created; like the information Internet, the Energy Internet will change human life
and work.

4. Is the fossil fuel revolution (or shale boom) important to the energy economy of the
United States?

Reference answer:

Yes. According to the US Energy Information Agency (EIA), by 2009, shale gas had
led the United States from natural gas shortages to becoming the largest producer of
natural gas in the world. Shale resources began significant development in the early years
of the 21st century, and unconventional hydrocarbons have increased natural gas and
petroleum production in the United States by nearly 60% since 2008. The United States
surpassed Russia in 2009 as the top producer of natural gas in the world and exceeded
Saudi Arabia as the top oil producer in 2013. Shale has taken the United States from a
dependence on energy imports to becoming the largest fossil energy producer in the
world, which is a complete paradigm shift and why the shale boom is called a fossil fuel
revolution. US shale gas and shale oil are indigenous resources, and are projected to
increase in production over the next 50 years. It is virtually impossible to overstate the
importance of the successful development of shale gas and tight oil to the energy
economy of the United States.

5. How many periods can the development of China’s engagement in global energy
governance be divided into?

Reference answer:

Four periods. Global energy governance first appears in the 12t Five-Year Energy
Plan (2010-2015). China’s five-year plans are a series of strategic development initiatives
that provide guidelines for development over five-year periods. The development of
China’s engagement in global energy governance can be observed from the milestone
events in the following table.

Period Level  of | Milestone events
engagement
Pre-1980s | No Began exporting oil, without communication with

engagement | international energy entities.

1980s Start of | Acquired membership in the WEC in 1983.
engagement | Joined TAEA in 1984.
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1990s More active | Together with Hong Kong, China and Chinese Taipei,
engagement | joined the APEC Energy Working Group in 1991.

Signed UNFCCC treaty in 1992.

Established co-operation relationships with IEA in 1996.
Since More Became a founding member of JODI in 2001.

2000 influential | Established co-operation relationship with Energy Charter in
engagement | 2001.

Became a founding member of IEF in 2002.

Established co-operation relationship with OPEC in 2005.
Became a founding member of SCO Energy Club in 2007.
Became a founding member of IFNEC in 2010.

Involved in in-depth energy discussions under the G20
process since the early 2010s.

Joined IRENA in 2014.

Notes:

WEC (World Energy Council)

IAEA (International Atomic Energy Agency)

APEC (Asia-Pacific Economic Co-operation)

UNFCCC (United Nations Framework Convention on Climate Change)

IEA (International Energy Agency)

JODI (Joint Organization Data Initiative)

IEF (International Energy Forum)

OPEC (Organization for the Petroleum Exporting Countries)

SCO (Shanghai Cooperation Organization)

IFNEC (International Framework for Nuclear Energy Cooperation)

IRENA (International Renewable Energy Agency)

G20 (Group of Twenty) (The premier forum for international economic cooperation,
founded in 1999, comprises 19 countries [Argentina, Australia, Brazil, Canada, China,
France, Germany, India, Indonesia, Italy, Japan, Republic of Korea, Mexico, Russia,
Saudi Arabia, South Africa, Tiirkiye, United Kingdom and United States] and European
Union)

II True or False.
1T2T3F4FS5T 6T 7F8TO9TI0T

I1I Please put the following terms into their corresponding English or Chinese.

1R 3T 2 R 2 SRR TEE LS IR it

3 PR AR 5l LA 4. v i PERA R AL R

5. L SR A Ik v R A 1) T PR e R SR 45 4 6. F Bk BB A A 711
7AFSCECHE R AR 5% 1T (NSGA-ID 8. A FFEE HLT% A B R BEJR AR 4t
0. fRAa A B/ L RE 10.(FARTH T AR B 2)39 15 mi s ) R4
11. the distributed power generation system 12. ethanol oxidation

13. solid solution alloy 14. near surface alloy

15. the renewable energy conversion efficiency 16. the fuzzy set theory

17. wind curtailment 18. multi energy synergy

19. a CCHP (Combined Cooling Heating and Power) system
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20. the direct ethanol fuel cells (DEFCs)

Unit 8 Text A

I Critical Thinking.

1. From China’s perspective, what is the shift to building new electric power
generating capacity based on renewable sources founded on?

Strategic calculations that go well beyond the price of oil.
2. Why is it predicted that China’s commitment to renewables will remain whether
the world prices of oil and coal continue to fall or rise?

China’s commitment to renewables will remain — because the commitment to
renewables is based on strategic calculations of cleaning the air and enhancing energy
security, which have little or nothing to do with fossil fuel prices.And asChina maintains
its demand for renewables, the world market for renewables is likely to hold.

3. Is China facing the challenge of power shortage? How to solve this problem?

China is facing the challenge of power shortage in many regions. With the rapidly
developing industry and the ever-increasing population, demand for electricity supply is
soaring. Besides, due to global warming, summers in recent years are much hotter than
before, so most working places and households are air-conditioned, which consumes
additional electricity.

As China becomes one of the largest consumers of energy in the world, being able to
achieve an efficient and sustainable energy system will be critical. On the one hand, we
need to conserve and save our energy. For example we can use less electricity for
lighting, take shorter showers, and unplug computers, printers, TVs, and cellphone
chargers when we aren’t using them. By these means, we hope the drain on energy
resources could be slowed down.

Another way to solve the problem of power shortage is to develop new energy
resources such as nuclear, water, solar and wind power. These sources of renewable
energy contribute to electric power generation, which may replace the conventional
energy and thus help solve the problem of power shortage in China.

4. What is solar energy? What are the prospects for solar energy in China?
Solar energy.

Sunlight energy can be converted into electricity by indirectly using concentrated
solar power (CSP), directly using solar photovoltaics (PV), or a combination. The former
applies tracking systems with mirrors or lenses to focus a large area of light to a small
beam, while the latter depends on the photovoltaic effect to generate an electric current.

Prospect for solar energy in China

Regarding its advantages on avaiRegarding its advantages on availability,
accessibility, efficiency, cost and capacity over other types of renewable energy
resources, solar energy is one of the best options to satisfy the future energy demand in
China. With the official support, technological innovation and domestic market
expansion, price of electric power generated by the solar energy systems is expected to
decrease rapidly in the foresee future, stimulating the development of solar energy
industry in China. To achieve this goal, financial and policy support from both the central
and local government is essential. Academic researches aimed at improving the industry
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application of solar energy should be encouraged to fill the gap between
knowledge-oriented programs and practical operations. Both the technical breakthrough
and massive investment are necessary for the transmission of electricity generated by the
solar energy plants located at the western and northern regions with rich solar radiation
resources but no access to the existing power grid.

In terms of current applications, solar water heater has been widely used in
enormous residential houses around the whole nation, making China a leader in the
production and utilization of solar water heater worldwide. Millions of farms located in
the rural areas have introduced solar greenhouses to fertilize the agricultural production.
Solar PV panels are integrated with the lighting systems to provide road lighting in cities
and solar water pumps are used to generate electricity in remote villages. With the
abundant solar energy resources available and the increasing purchasing power of
citizens, solar energy products based on advanced technology is expected to have a
considerable potential in future China.

5. Talk about the importance of energy and energy efficiency.

Energy is essential to heating homes and cooking meals. It is needed to deliver
proper health care in hospitals and to teach children. It is essential for economic growth
and development and for powering industries, farms and businesses. It plays a significant
role in making a better life for people.

Energy efficiency can offer huge potential to getmore benefit out of less energy and
make energy more affordable for the poor, and it can reduce emissions which is quite
essential as the world steps up to the challenges of climate change.

II Match Column A with Column B.
1-5:fgchi6-10:abdej

III True (T) or False (F) according to the passage.
1T2T3T4FS5T 6T7TT8F9TIOT

IV Complete the passage with the words or expressions from the text.
IC2H3A4F 5B 6G708 LI9I10E 11K 12D13 M 14N 151J.

V Translate the following sentences into Chinese or English.

L Ay 2k

2. T BRARAE AT R A B U A AR SRR

3. IREEHAE I LRGSR T AR A A B TR

4. WA ITIA T R, ARSI K.

5. BEAE MO TR, AR N BEIRRI A BT, NATRE AT A A YR A AR T
B .

6. The shift to renewables is predicated on costs

7. In fact China's electric power generating system has been based on coal much more

than on oil.
8. China has held steady to its program of building renewables generating capacity —
notwithstanding these reductions in coal prices.
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9. The commitment to renewables is based on strategic calculations of cleaning the air
and enhancing energy security.

10. In terms of current applications, solar water heater has been widely used in enormous
residential houses around the whole nation.

VI Please put the following expressions into their corresponding English or Chinese.
energy security
renewable energy suppliers
take a battering
share price
the world’s largest investor in renewable
renewables strategy
be based solely on the price of fossil fuels.
enhance its energy security
reliance on imports of fossil fuels
. offer decisive advantages
PRBLREIR R A
ST SRS
W NN
ERER R G
PR R
MO AR I
AEFRRET
A Bk
N NE NIRRT
B AP AR R T

AR SR RO A o e

—_— —
—_ O

[\ I e e T
S O 00 N LKt LN

VII Translate the following passage into English.

Sunlight energy can be converted into electricity by indirectly using concentrated
solar power (CSP), directly using solar photovoltaics (PV), or a combination. The former
applies tracking systems with mirrors or lenses to focus a large area of light to a small
beam, while the latter depends on the photovoltaic effect to generate an electric current.

Early 2000s witnessed the rapid development of solar PV technology in China.
During the mid-1990s, the country's producing capacity of PV module was only 5 MW,
within which only 1.4 MW met the modern international standards. In 2012, China
shared half of the total installed capacity of solar PV globally. Domestic solar PV
companies were encouraged to install solar power with connections to the national grid.
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Unit 8 Text B
I Critical Thinking: work in groups and discuss the following questions.

1. Why is it stated that ASEAN is one of the most prominent players in the global
economic and energy portfolia?

The Association of Southeast Asian Nations (ASEAN), as a region, was the 7th
largest economy and the 5th largest investment destination in 2016. With a collective
GDP of over USD 2.5 trillion, ASEAN is one of the largest economic blocs in the world.

2. Is energy efficiency necessary for ASEAN? Why?
Yes.
ASEAN’s accelerated economic performance and projected growth in recent years

requires increasing energy demands across the region. Its strong economic growth has
fuelled a 70% increase in energy demand since 2000, and the region now accounts for 5%
of total global energy demand, which will create huge pressure on energy supply, energy
security and the environment. So, it is important to efficiently manage the finite energy
resource to meet the infinite demand and sustain the achievements of the economic
development. Energy efficiency, which offers a possible measure to mitigate the demand
shock, is of particular importance in the ASEAN context of the dramatic energy demand
growth and vast energy saving potential.

3. Why should ASEAN strengthen its cooperation in promoting energy efficiency

(EE)?

As the region is experiencing increasing energy demand, each country will require
concerted effort to meet the projected target. More specifically, ASEAN should
strengthen its cooperation in effective policy development and harmonization. Many
ASEAN countries have implemented various measures to promote energy efficiencies,
with Thailand, Singapore and the Philippines being the leaders. The development of
energy efficiencies in ASEAN members, in terms of sectoral goals, action plan, policy
measures, activities, and achievements, however, is unbalanced, which offer
opportunities for regional cooperation. Good practice in some ASEAN members in the
areas of goals, policy instruments, standards, labeling and financing offer lessons for the
others. Regional cooperation has been present in the past few decades fueled by ASEAN
dialogue countries and is further boosted by the building of ASEAN Economic
Community. The considerable economic benefits from the cooperation will further
sustain the energy cooperation.

So the cooperation among ASEAN countries is one of the greatest drivers to foster
dynamic regional and economic growth in ASEAN in reducing energy intensity and
sustaining energy efficiency (EE)

II Match Column A with Column B.
Ib 2f 3¢ 4a 5j 6¢c 71 8g 9d 10h

III True (T) or False(F) according to the passage.
IT2F3T4TST6TT7T8F9TI10.T

IV Fill in the blanks in the following sentences with the words given.
1M 21 3J 4A 5C 6B 7.D 8E 9F 10.G 11.L 12K
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13.0 14N 15.H

V Translate the following expressions into Chinese or English.
175 79 IV |5 X B B (ASEAN)

2. $B H [t

3 5 BRI G ERIZ —
4. EERAEIRTE R A&

5. A RO PEA R Y BE R R
6 i A2 TCPR 77 R

7. AR e IR R

8. T ZAL[F 55 T)

9. LT H bR

10. smib &5 1F

11. reduce energy intensity

12. sustain energy efficiency (EE)

13. revise/remove fossil fuel subsidies

14. introduce market prices that reflect real economic costs

15. private sector

16. regulatory frameworks

17. regularly update relevant information

18. through stakeholders’ consultation.

19. project developers and other stakeholders

20. reach the long-term targets of 30% reduction in energy intensity

VI. Translate the following sentences into Chinese or English.

L AR E BA R REIR IR, LUl 2 BRI R, dERFasr kIR, BA
HERE L.

2. REHARME K CARE T R BRI REUR .

3. EAEANFZI Y 2 18 A B S8 S TR D0 b T RETRIE AE

4 FE TR TA K4S R, T 2010 4F 4 2035 4R [A], 7 ACH X (¥ AR 7 SRoK
HEim—fFLl k.

5. Fem AL AR A 8 iz X SEILREVR 22 4. W e AT AAE PR AR RS K e
R EAESS

6. All countries in the region have adopted EE policies and programmes to achieve
energy savings across different sectors.

7. Many countries have already enacted a series of laws, acts or regulations for energy
conservation.

8. It can reduce import dependency, and result in less environmental pollution.

9. The policymakers and development banks are already familiar with traditional
financing instruments.

10. Based on our findings, the following critical recommendations should be followed to
provide an uninterrupted EE financing plan.
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Unit 8 Text C
I Critical Thinking: work in groups and discuss the following questions.
1. Say something about the importance of energy and energy efficency.

Energy is essential to heating homes and cooking meals. It is needed to deliver
proper health care in hospitals and to teach children. It is essential for economic growth
and development and for powering industries, farms and businesses. It plays a significant
role in making a better life for people all over the world, in particular for the world’s
poorest.

Energy efficiency can offer huge potential to get more benefit out of less energy and
make energy more affordable for the poor, and it can reduce emissions which is quite
essential as the world steps up to the challenges of climate change.

2. What does energy security mean?

The IEA defines energy security as “the uninterrupted availability of energy sources
at an affordable price”. Energy security has many dimensions: long-term energy security
mainly deals with timely investments to supply energy in line with economic
developments and sustainable environmental needs. Short-term energy security focuses
on the ability of the energy system to react promptly to sudden changes within the
supply-demand balance. Lack of energy security is thus linked to the negative economic
and social impacts of either physical unavailability of energy, or prices that are not
competitive or are overly volatile.

3. Say something about the necessity of achieving energy efficiency in China

We must take advantage of the vast pool of readily available and useful energy
obtainable through energy efficiency since nearly large perccent of the energy used is
wasted through inefficiencies. Today, China imports nearly 70 per cent of its oil from
foreign and sometimes unstable and unfriendly countries — and that percentage is
terrible. At the same time, we waste much of our domestic energy sources such as coal.
While our government can play a critical role in making the China energy-efficient
through incentives and other means. The private sector can also capitalize on utilizing
our own fuel efficiently providing the nation with the “fifth fuel” (coal, nuclear, natural
gas and oil comprise the four fuels)for advancing energy independency.

4. Talk about the significance of energy efficiency in China.

China's high-speed economic growth and ambitious urbanization depend heavily on
the massive consumption of fossil fuel. However, the over-dependence on the depleting
fossil fuels causes severe environmental problems, making China the largest energy
consumer and the biggest CO, emitter in the world. Faced with significant challenges in
terms of managing its environment and moving forward with the concept of sustainable
economic development, the Chinese government plans to move away from fossil fuels
and rely on renewables such as hydropower, wind power, solar power, biomass power
and nuclear power. The renewable energy development policies include laws and
regulations, economic encouragement, technical research and development. China is
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exploiting our abundant domestic renewable energy sources to meet the future energy
demand and reduce carbon emissions. To move toward a low carbon society,
technological progress and policy improvements are needed for improving grid access
(wind), securing nuclear fuel supplies and managing safety protocols (nuclear),
integrating supply chains to achieve indigenous manufacture of technologies across
supply chains (solar). Beyond that, China has also put forward proposals that involve
developing smart-grid system, investing on renewable energy research, improving the
feed-in tariff system and clarifying the subsidy system.
5. Discuss the necessity of improving energy efficiency in developing countries.
Energy efficiency is universally recognized as one of the most cost-effective
instrument to enhance energy security, mitigate climate change and improve industrial
competitiveness. Energy efficiency can decouple the demand of energy from the
combined need of economic and population growth, and improvement of living standards
through reducing energy intensity. It is particularly important in developing countries
where future challenges are high but opportunities are also significant. Energy intensity
in developing countries often is either high due a lack of energy efficiency technology
and management expertise, or low due to low industrialization level. In the latter case,
energy intensity will increase rapidly during the industrialization and urbanization stage.
The increase of energy intensity, together with the usual trend of growing energy demand
due to economic growth, will create shock to the energy demand (Sheng et al., 2013).
Promotion of energy efficiencies may smooth the demand shock from industrialization
and urbanization by reducing the elasticity.

II True (T) or False (F) according to the passage.
1T2T3T4TS5F 6T7F8TO9TI0T

I1I Please put the following expressions into their corresponding Chinese or English.
(PN EIE
H 2 AR R
LED & #]
Fr b 22 %%
&1 5 B a1
A EETE ]
IR
. basic parameter 12. insulation manufacturer
. fuel efficient car
. consumer electronics
. high efficiency
. light sensor
. artificial light
. utilities spending
. air leak

O 00 13 &N Li A W N —

N N S e e T T
O o0 JAN DN PB~ WO
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20. fuel economy standard
21. flatten out

22. take a lead

23. be held accountable for
24. extraction technology
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Unit 9 Text A
I Critical Thinking.
1. What is China’s new responses to climate change?

China's responses to climate change are an important part of its efforts to achieve
eco-environmental progress and high-quality development. Based on the requirements of
its internal sustainable development, and its due responsibility for building a global
community of shared future, China has formulated new principles on tackling climate
change and is contributing its solutions to global climate governance.

a. Building a strong sense of common community

b. Implementing the new development philosophy

c. Taking a people-centered approach

d. Striving for carbon dioxide peaking and carbon neutrality

e. Synergizing the reduction of pollution and carbon emissions

2. What are the philosophy that China pursues in responding to climate change?

Actions are driven by philosophies. In this new development stage, China pursues a
philosophy that development must be innovative, coordinated, green, open and shared,
and accelerates the pace in creating a new development dynamic. Among the five axes of
the new philosophy, green development is a necessary condition for sustainability. It
represents the people’s aspiration for a better life, and is a key guide for China’s climate
actions. China holds the view that clear waters and green mountains are invaluable assets,
and that eco-environmental protection and improvement lead to greater productivity.
Mitigating climate change reflects the overall global transition towards green and
low-carbon living. China has abandoned its previous development model that damaged or
even destroyed the eco-environment. Instead, following the current technological
revolution and industrial trends, it has seized the opportunities created by green
transition, transformed and upgraded its economic and industrial structure and energy
mix through innovation, and achieved a green recovery from the Covid-19 pandemic. A
better eco-environment is boosting China’s sustainable economic and social
development.

3. Why does China take a people-centered approach?

Climate change poses a severe threat to the economic and social development of all
countries and to people’s lives and property. Therefore our responses affect the
fundamental interests of all people. Mitigating and adapting to climate change are
essential for increasing the people’s sense of eco-environmental gain, and will provide
them with a fairer, more sustainable and safer environment that promotes higher quality
and more efficient development. China puts people and lives first, and cherishes the life,
value and dignity of every individual. Taking into full consideration the people’s
aspiration for a better life, their expectation of a sound eco-environment, and their
responsibility for future generations, China is pioneering a new approach that synergizes
the efforts to fight climate change, develop the economy, generate employment, eliminate
poverty, and protect the environment. It guarantees and improves people’s wellbeing
through development, strives for social equity and justice in the process of green
transition, and increases people’s sense of gain, happiness and security.

4. How does China implement a national strategy of actively responding to climate
change?
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As the largest developing country, with a population of over 1.4 billion, China faces
major challenges across a range of important areas including economic development,
improving the people’s lives, pollution control, and eco-environmental protection. In
order to meet its targets in response to climate change, China has risen to these challenges
and formulated and implemented a variety of strategies, regulations, policies, standards,
and actions.

a. Intensifying efforts in response to climate change

b. Staying committed to a green and low-carbon path to development

c. Tightening control over greenhouse gas emissions

d. Giving full play to the role of the market

e. Reinforcing ability to adapt to climate change

f. Increasing support for addressing climate change

5. How does China increase support for addressing climate change?

China attaches great importance to developing support capacity to address climate
change. It has continuously improved the statistical and accounting system for
greenhouse gas emissions, given a key role to green finance, and leveraged the
supporting role of scientific and technological innovation to promote the transfer and
application of climate change technologies.

a. Improving the statistical and accounting systems of greenhouse gas emissions.
b. Increasing green finance support.
c. Strengthening the role of scientific and technological innovation.

II Match Column A with Column B.
1-5jgchi  6-10: abdef

III True (T) or False (F) according to the passage.
1T2T3T4TS5F 6T7T8TOTIOF

IV Complete the passage with the words or expressions from the text.
IC2H3B4F5A 6G7L80O9I10E 11K 12D13 M 14N 151.

V Translate the following sentences into Chinese or English.

RURIESIEEA: o K (73 3 A

IXEEES AT TR

3R ORISR, A B A RS, R RO AR AR A $EAE [ 206 BB IR
HE A=

- RABR RS Ty SRR

P E S NS BRI LA

. China has adopted more vigorous policies and measures.

. China strives to peak CO, emissions before 2030.

. China strives to achieve carbon neutrality before 2060.

. China is taking pragmatic actions towards these goals.

0. China puts people and lives first, and cherishes the life, value and dignity of every
individual.

W N ==

— O 0 I L &~

VI Please put the following expressions into their corresponding English or Chinese.
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. improvement of the eco-environment

. conserve biodiversity

. improve ecosystems

. structural adjustment

. optimize configuration

. policy synergy

. innovative mechanisms

. build a strong sense of common community
9. implement the new development philosophy
10. eliminate poverty, and protect the environment
11 BB g

12, g rpAn

13. REVRHEI]

14. TR A

15. Pk 45 #

16. 427777 3

17. F 4 B

18. R4

19. w5 B R

20. 2 A48 =

0NN KW

VII Translate the following passage into English.

Climate change poses a severe threat to the economic and social development of all
countries and to people's lives and property. Therefore, our responses affect the
fundamental interests of all people. Mitigating and adapting to climate change are
essential for increasing the people's sense of eco-environmental gain, and will provide
them with a fairer, more sustainable and safer environment that promotes higher quality
and more efficient development. China puts people and lives first, and cherishes the life,
value and dignity of every individual. Taking into full consideration the people's
aspiration for a better life, their expectation of a sound eco-environment, and their
responsibility for future generations, China is pioneering a new approach that synergizes
the efforts to fight climate change, develop the economy, generate employment, eliminate
poverty, and protect the environment. It guarantees and improves people's wellbeing
through development, strives for social equity and justice in the process of green
transition, and increases people's sense of gain, happiness and security.
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Unit 9 Text B
I Critical Thinking: work in groups and discuss the following questions.
1. What is the reason for climate change according to the text?

According to the first paragragh: “What are the causes of climate change? We are.
While a wide range of natural phenomena can radically affect the climate, climate
scientists overwhelmingly agree that global warming and resultant climate effects that
we re witnessing are the result of human activities.”, we can get the answer that the
reason for climate change is that large amounts of greenhouse gases are released into the
atmosphere as a result of many human activities worldwide.

2. What do we urgently need to do in order to mitigate climate change?

We urgently need to use energy efficiently while embracing clean energy sources.
We urgently need to go on developing renewables instead of using fossil fuels. We
urgently need to reduce greenhouse emissions. We urgently need to adopt a lifestyle
guided by the Reduce-Reuse-Recycle principle.

3. Discuss your ideas about improving energy efficiency in your daily life.

Consider more energy-efficient products:

1)give some thought to fuel efficiency when buying a car;

2)consider appliances with better energy efficiency when buying air conditioners,
TVs, washing machines, etc.;

3)replace incandescent light bulbs with LED bulbs;

Use energy more efficiently:

1)share a car with a friend or use public transport;

2)adjust thermostat, lower in winter, higher in summer;

3)make house more energy efficient by using heat insulating windows; plug air leaks
in windows and doors to increase energy efficiency.

4. Talk about how to reduce greenhouse effects.

With the development of economy, more and more greenhouse gases are being
discharged into the air. CO, makes up about 70% of the greenhouse gases, which is
considered to be one of the greatest causes of global warming. It has harmful effects,
causing the sea level to rise and many natural disasters to strike. So we must do
something to avoid these things from happening.

First, we should go to work by bus or on foot instead of driving.

Second,we should use more renewables, and less oil and coal. For example, we can
use solar energy if possible. After all it is free. All we need to buy is the equipment. Then
we can get much hot water and heating from the sun and even generate electricity with
little money spent on the equipment.

Third, turning off the power switch or disconnect the power plug such as televisions
and heaters, when not in use, will help save energy, protect the environment, as well as
save money.

Fourth, reduce, reuse and recycle.Only buy what you need; don’t fill your cupboards
with things you may or may not use. Reuse whatever you can, like containers and paper,
and recycle what you cannot reuse. It is really easy for us to do.

Fifth, we should plant more trees.

The most important is that we should cultivate our environmental awareness and develop
awareness of energy effciency, developing a habit of protecting our environment and
using energy efficiently in everyday life and work.
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5. Discuss how you understand the idea about the impact of climate change.

The global climate is changing and posing increasingly severe risks for ecosystems,
human health and the economy. The earth is already facing impacts of a changing
climate, including rising sea levels, more extreme weather, flooding, droughts and
storms.

The changes are happening because large amounts of greenhouse gases are released
into the atmosphere as a result of human activities worldwide. About two-thirds of global
greenhouse gas emissions are linked to burning fossil fuels for energy to be used for
heating, electricity, transport and industry. Combustion of fossil fuels also releases air
pollutants that harm the environment and human health.

Mitigating and adapting to climate change are key challenges of the 21st century. To
succeed in limiting global warming, the world urgently needs to use energy efficiently
while embracing clean energy sources.

II Match Column A with Column B.
lh 2f 3e 4a 5j 6¢c 71 8d 9g 10D

III True (T) or False(F) according to the passage.
IF2T3T4TSF6T7T 8§TO9T10.T

IV Fill in the blanks in the following sentences with the words given.
1. H 21 3J 4A 5C 6B 7.D8E 9F 10.G 11.L 12K
13.M 14.N 15.0

V Translate the following expressions into Chinese or English.
1 ikigss .
SRENHIIR 5T
AP

fegiall

320

e

Ve

Fe1a]

9 KEH

10 KBS

11. as opposed to

12. fuel efficient car

13.in impeccable condition
14. exhaust gases

15. the culture of consumerism
16. at all times

17. think twice

18. put ... into practice

19. undo the impact

20. forest conservation

O 1N L B~ WD
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VI. Translate the following sentences into Chinese or English.

L AERHEEZAT—BOAT, A F G A 4 BRARR AT i 17 28 S AsS2 mi  A SE T
RNERE

2. Horp—ByE s RO T AR R YR AL AR RUBE . ORFHAE . AKEKHL. AW e A e .
3. BATAA B T80 I 3 S AR CRel & = AR HER B R S, AT A B T imise
A BRAR I AN o AR o

4. Yol DI AT BER A AR Bl T DR TH 575 R f) vl RF 8

5. WBATBIR AR £ B B AR B T4% s BT R A SE b B2 S 2k (1

6. This has in turn contributed to a faster rate of global warming and climate change.

7. Take part in your local community's plant-a-tree effort.

8. Soils are an important sink for atmospheric carbon dioxide.

9. As the demand for organically grown products increases, organic farming will become
more economically viable and more popular.

10. As a community, encouraging local farmers to cultivate various products can also go
a long way in reducing carbon emissions and restoring the ecological balance.

Unit 9 Text C

I. Critical Thinking: work in groups and discuss the following questions.

1. What efforts has China made in its shift toward a greener future as far as you
know?

a. Eco-provinces. The State Environmental Protection Administration, now the Ministry
of Ecology and Environment, approved a pilot program in 2013 that introduced seven
ecological provinces nationwide. At present, ecological provinces, cities and villages
cover almost half of the country.

b. Energy conservation and emissions reduction. The strategic plan of energy
conservation and emissions reduction originates from China’s 11th Five-Year Plan
guidelines. It has led to remarkable achievements in reducing energy consumption and
greenhouse gas emissions.

c. Clean energy. Because of its huge population and the stage it is at in its development,
China has committed much more to the development of clean energy such as hydropower
and wind power. For the well-being of its population and people all over the world, China
has always strived to minimize the costs of pollution.

d. The most stringent environmental protection Law in China’s history. Introduced in
2015 and seen as the strictest law of its kind to date, China’s revised Environmental
Protection Law introduced much heavier punishments, promising to name and shame
enterprises which break the law.

e. Air pollution prevention. In northern China, home to Beijing, Tianjin and Hebei
Province, a choking haze at times plagues the regions. Under the new Atmospheric
Pollution Prevention and Control Law, which came into effect on January 1, 2016,
ventilation corridors will be built in Beijing and outdated production facilities will be
closed down gradually.

2. Discuss the pros and cons of electric vehicles.

Pros:
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a. Electric cars use electricity as fuel, producing fewer emissions than their conventional
counterparts.

b. Lower fuel costs because electricity is cheaper than gas.

c. Lower maintenance costs because there are fewer moving parts.

Cons:

a. Electric cars cost more than equivalent gas cars despite government rebates. And
charging the cars’ battery can be an added strain to your pocket.

b. The batteries of electric cars do not usually allow cars to travel 100 miles or more.
This makes these cars not suitable for distant road trip because there is the tendency to
stop for few hours for charging purposes.

c. Limited availability of public charging stations.

3. Discuss the greenhouse gases you know and where they come from.

Greenhouse gases occur both naturally and as a result of human activities. Some of
the major greenhouse gases are:

* Carbon dioxide (CO,) — released when we burn oil, coal and natural gas.

* Methane (CH,4) — from landfills, the production and transport of coal, oil and
natural gas, and agricultural practices.

* Nitrous oxide (N,O) — from the agricultural and industrial activities and burning
fossil fuels and the treatment of wastewater.

4. What is the nature of climate change?

Climate change is not an "environmental" problem in the same sense as others — it is
an energy problem, first and foremost. Our heavy excessive dependence on fossil fuels to
make energy causes carbon dioxide to be released into the atmosphere. Carbon dioxide,
in turn, is the principal component of the "greenhouse gases"that are responsible for
warming the planet. Energy use and climate change are two sides of the same coin.

5. What suggestions are given to cope with the issue of climate change causing global
warming?

a. Anything that reduces oil consumption should be made a major priority.

b. Improving the efficiency of electrical power plants and filtering out the harmful
emissions have to be another top priority.

c.We should accelerate research into promising new techniques for the capture and
“sequestration” of carbon during the combustion of fossil fuels in electricity generation.

II. Match Column A with Column B.
I-5:bhcag 6-10:dijfe

IIL. True (T) or False (F) according to the passage.
1T2F3T4TS5T 6T7F8TOTIOT

IV. Please put the following expressions into their corresponding Chinese or English.
1325 NIk

2 AR5 ]

3 FLE

4 ¥ FERE 1T

5 HHYIR

6 HE
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7 FH N Hh

8 R REH IR

9 M. 7 THI LR
10 &EH T

11 FRA R AR

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

make a significant difference

to the maximum extent possible
broad comment

public transportation

filter out

top priority

call for

hollowed-out coalmine

add to

on a very large scale

74



	ref496501

