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The development and utilization of new energy is the only way for mankind to meet
the energy demand and solve environmental problems. and the 21st century is experien-
cing high speed developments of new energy technology revolution and industrialisa-
tion. As a theme of major worldwide developments, new energy technology involves
many new and high-tech interdisciplinary interactions, including multiple areas; such as
electricity, power, control, electronics, information, computer engineering, etc.
At present, many universities have set up new energy technology courses in the engi-
neering subject area, which would establish a good foundation for the development of a
working force with high quality, creativity and satisfying the society demands.

Furthermore, with the increase of international exchanges and cooperation, the
professional English capability in technical fields has already become a fundamental re-
quirement and necessary skill of technical professionals, while new energy professional
English is one of the preferred important subject areas in the field of new energy tech-
nology.

The book “New Energy Professional English Reading” is edited by Ms Li Jie. and
written and compiled by a number of researches in new energy fields from both China
and Denmark. The book presents a comprehensive introduction to the theory, new
technology and practical applications of wind, solar, biomass, hydrogen, nuclear,
geothermal energy, and ocean energy. With a limited space, the book elaborates sys-
tematically the aforementioned new energy technologies, especially in the areas of elec-
trical engineering, control theory, and automation. It connects closely the new energy
fundamentals with engineering practice and the contents are ap.propriately structured in
such a modular way, including the basic knowledge, power generation and control,
network connection, power transmission and energy storage. as well as the develop-
ment trend. This presents a good attempt of the authors on introduction of the multi-
disciplinary interactive new energy technologies.

The book is at an appropriate level of complexity and suitable for a wide range of
readers. It is my pleasure to recommend this book as an introductory reference for rele-
vant students and researchers, engineering and technical professionals as well as for the

people who wish to use English in new energy fields.

Zhe Chen
June, 2017
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Unit 1
A. Energy: An Overview

The word energy can have many different applications, such as when one speaks of the
amount of energy (stamina) children have. In the most general sense, it relates to any usa-
ble power that is generated from certain processes. This energy power could be electricity
generated from solar, wind, biofuels or water; heat generated from natural or propane gas;
or fuels that power a vehicle or tractor. Energy power can be from renewable or non-renew-
able sources and there is much focus on finding and using renewable sources of energy. For
the homemaker, energy generally relates to a source of power be it from electricity, gas,
solar, wind or coal that heats or cools home, or supplies usable power to operate tools, e-
lectronics and appliances or lighting, It may also refer to water use.

In most areas, the demand for electricity increases each year but supply often does not
match this demand., forcing energy prices to climb. Where electricity is considered the
standard type of energy, other sources are referred to alternative energy. Alternative energy
could include heating from wood-burning stoves or from propane fuel. Wind turbines or so-
lar panels are also considered alternative methods of producing electricity.

Energy costs for a household can be as high as 20%~30% of the monthly budget, es-
pecially during periods when heating or cooling is required. Therefore, even a small effort
to reduce the amount of energy use, can result in substantial savings. Buying Energy Star
appliances or more energy efficient ones are ways to reduce energy use. -

Most of the countries currently rely heavily on coal, oil, and natural gas for its energy.
Fossil fuels are non-renewable, that is, they draw on finite resources that will eventually
dwindle, becoming too expensive or too environmentally damaging to retrieve. In contrast,
many types of renewable energy resources-such as wind and solar energy-are constantly re-
plenished and will never run out.

Most renewable energy comes either directly or indirectly from the sun. Sunlight, or
solar energy, can be used directly for heating and lighting homes and other buildings, for
generating electricity, and for hot water heating, solar cooling, and a variety of commercial
and industrial uses.

The sun’s heat also drives the winds, whose energy is captured with wind turbines.
Then, the winds and the sun’s heat cause water to evaporate. When this water vapor turns
into rain or snow and flows downhill into rivers or streams, its energy can be captured using
hydroelectric power.

Along with the rain and snow, sunlight causes plants to grow. The organic matter that

makes up those plants is known as biomass. Biomass can be used to produce electricity,
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transportation fuels, or chemicals. The use of biomass for any of these purposes is called
bioenergy.

Hydrogen also can be found in many organic compounds, as well as water. It's the
most abundant element on the Earth., But it doesn’'t occur naturally as gas. It's always com-
bined with other elements. such as oxygen to make water. Once separated from another ele-
ment, hydrogen can be burned as a fuel or converted into electricity.

Not all renewable energy resources come from the sun. Geothermal energy taps the
Earth's internal heat for a variety of uses. including electric power production, and the heat-
ing and cooling of buildings. And the energy of the ocean’s tides come from the gravitational
pull of the moon and the sun upon the Earth.

In fact, ocean energy comes from a number of sources. In addition to tidal energy,
there's the energy of the ocean’s waves, which are driven by both the tides and the winds.
The sun also warms the surface of the ocean more than the ocean depths, creating a temper-
ature difference that can be used as an energy source. All these forms of ocean energy can be
used to produce electricity. "' And, considerable interest in renewable energy sources and
significant increase in cost of foreign oil have compelled various countries to search for low-
cost energy sources and technologies such as solar cells, wind turbines, geothermal technol-
ogy, and nuclear reactors to achieve lower cost of electricity generation. -

Renewable energy is important because of the benefits it provides. The key benefits are
following below.

Environmental Bene fits. Renewable energy technologies are clean sources of energy
that have a much lower environmental impact than conventional energy technologies.

Energy for Our Children's Children's Children. Renewable energy will not run out.
Ever. Other sources of energy are finite and will someday be depleted.

Jobs and The Economy. Most renewable energy investments are spent on materials and
workmanship to build and maintain the facilities, rather than on costly energy imports. Re-
newable energy investments are spent within a country, frequently in the same state, and
often in the same town. This means your energy dollars stay home to create jobs and fuel lo-
cal economies. rather than going overseas, Meanwhile, renewable energy technologies de-
veloped and built are being sold overseas, providing a boost to the nation trade deficit.

Energy Security. After the oil supply disruptions of the early 1970s, some countries
have increased its dependence on foreign oil supplies instead of decreasing it. The increased
dependence impacts more than just national energy policy.

Here, it is important to mention that a wind turbine is capable of generating greater a-
mounts of electrical energy with zero greenhouse effects compared to other energy generating
schemes including solar cell, tidal wave, biofuel, hydrogen, and biomass technologies. A
wind turbine is the reverse of an electrical fan. A wind turbine uses wind energy to generate
the electricity; a fan uses electricity to generate wind. In more sophisticated terminology. a

wind turbine converts the kinetic energy of the wind into electrical energy.
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+ - NOTES i

[1] Buying Energy Star appliances or more energy efficient ones are ways to reduce en-
ergy use.

WK “TREZ R AR, sEE R A A, R RR IR R k.

[2] The sun also warms the surface of the ocean more than the ocean depths, creating a
temperature difference that can be used as an eneréy source, All these forms of ocean energy
can be used to produce electricity.

A BE A EAF) o 2 1A ) S T HE T PR TR AL PR T s R O AR B IR 22 RT APE S — R R TR
GREEZERR) . Fr A X 2RI VERBER T LA r=A: HBE

[3] -+ considerable interest in renewable energy sources and significant increase in cost
of foreign oil have compelled various countries to search for low-cost energy sources and
technologies such as solar cells, wind turbines, geothermal technology, and nuclear reac-
tors to achieve lower cost of electricity generation.

<o Xof P PA RE TR E AR 7R SR 4R DA R S EE A il A F R o 3 e 1 SR AR B A 1Y
RETR B H T 0K, WOKPABERL M. KU &R HL, HifREoR . DI RBHE, Lok B B
S HL A E Y

B. Principles of Designing a Renewable Portfolio Standard

Introduction

Renewable portfolio standards (RPS), also referred to renewable electricity standards
(RES) . are policies designed to increase generation of electricity from renewable resources.
Generally, these include wind, solar, geothermal, biomass, and some types of hydroelec-

tricity, but may include other resources such as landfill gas, municipal solid waste, and
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marine energy. In addition, some programs also allocate credits for various types of renew-
able space and water-heating, fuel cells, energy efficiency measures, and advanced fossil-
fueled technologies. '

A renewable portfolio standard (RPS) is one of a number of policy mechanisms that
might be used to help support increased development of renewable energy in China. The
RPS has recently emerged as one of the leading market-based approaches to support renew-
able generation, “While specific policies differ - sometimes substantially - an RPS has been
adopted in a number of US states and European nations, and is being considered by the US
Congress and additional countries around the world.

The hallmark of the RPS is a market-based standard for renewable energy supply. Poli-
cymakers set the standard; typically a renewable purchase requirement applied to retail elec-
tricity suppliers or electricity generators. The market then determines the most effective,
least cost way of meeting the standard. As with any policy, there are numerous ways of
structuring an RPS, depending on a country’'s policy goals, electricity industry structure,
regulatory and enforcement capabilities, social and political context. On the other hand,
certain fundamental policy design principles must be adhered to if an RPS is to function with
maximum impact and effectiveness,

We will discuss in the next part by highljghting RPS design principles that must be ad-

hered to ensure an effective and low-cost RPS.

Overall RPS Principles

The RPS is generally intended to create a stable and predictable market for renewable e-
lectricity that maximizes the benefits of renewable generation while minimizing costs through
the use of market mechanisms. ) Though the RPS may be designed in many ways, as with
any energy policy, certain fundamental design principles will need to be met if the RPS is to
function at low cost and with maximum impact. Without these features, an RPS is unlikely
to function effectively. It is therefore important to identify some of the more critical RPS de-
sign principles,

The Purchase Obligations should Drive Development of New Renewable Generation.

The primary purpose of the RPS in the long term should be to increase the share of re-
newable electricity serving in the grid. RPS purchase obligations should be carefully set to
meet this objective. In particular, purchase requirements must be high enough to require
new renewable generation development, As evidence from experience with the RPS in the U-
nited States, where this criterion is not met the RPS, is unlikely to provide substantial pub-
lic benefits.

Resource Eligibility Decisions should be Made with Care

Policymakers need to determine in advance of policy implementation which renewable
generating sources should be eligible to meet the RPS obligations of utilities, The RPS will
be ineffectual where resource eligibility is overly broad and eligible supply exceeds RPS



