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Unit1 New Energy

<> Part One: In-depth Reading

Wind Energy in China

According to the latest official release of the national wind energy resource assessment
results, 50-m-high wind energy resource potential amounts to about 2,580 GW, of which
2,380 GW is onshore and 200 GW is offshore in the 5-25-m range of water depth. The areas
suitable for developing large-scale wind power include Northeast, Northwest, and North
China. as well as coastal areas in the provinces of Jiangsu and Shandong, where wind power
potential accounts for about 80% of the wind energy resource potential of the whole country.
(This article does not contain the data and information of the Hong Kong Special
Administrative Region, Macao Special Administrative Region, and Taiwan region.)

Construction and utilization of wind power projects

China’s wind power has been experiencing rapid development since 2005. During
2005-2010, the cumulative installed capacity of wind power in China increased 35 times,
adding 18.93 GW in 2010. By the end of 2010, China’s cumulative installed capacity had
reached 44.73 GW, surpassing that of the United States and ranking first in the world.

Large and medium-sized projects with capacities of more than 10 MW have dominated
wind power plant construction in China. Especially since 2008, the government has begun
to plan and construct a number of 1-GW wind power bases, and even some up to 10 GW. By
the end of 2010, the number of wind power plants larger than 100 MW had reached 127,
representing 64% of the existing installed capacity.

To date, China has the largest cumulative installed, grid-connected, offshore wind
power capacity outside Europe. The commission of the three 3-MW offshore wind turbines
at the Shanghai Donghai Dagiao offshore wind power plant in September 2009 marked the
start of China’s megawatt-scale offshore wind power utilization. Meanwhile, the National
Development and Reform Commission (NDRC), China’s top planner, launched the first
round of concession projects for offshore wind power plants in May 2010, with a total
capacity of 1.000 MW. By the end of 2010, the total cumulative installed capacity of

1



O BEELAER > - o

offshore wind power in China had reached 142.5 MW.

In 2010, China’s wind power generation was about 50.1 TW + h, which accounted for
1.28% of the net electricity consumption. The wind power generation with in the northeast
power grid reached 17 TW - h, or 6.0% of the net electricity consumption; the wind power
generation within the eastern region of the Inner Mongolia power grid reached 5.9 TW - h,
or 21.1% of the net electricity consumption. In 2010, the average full load hours of wind
turbines amounted to 2,082.

Related policies and regulatory framework

The Renewable Energy Law of the People’s Republic of China (PRC) was adopted at
the 14th session of the Standing Committee of the Tenth National People’s Congress on 28
February 2005 and took effect on | January 2006. The law established the basic legal
system for China’s renewable energy (RE) development and formed a general policy and
regulatory framework for promoting renewable energy development and utilization. On the
basis of the law, the National Energy Administration (NEA), Ministry of Finance (MOF),
State Electricity Regulatory Commission (SERC), and the other related government
authorities successively issued a series of specified policies and regulations on RE
generation, covering the definitions and related regulatory measures with respect to priority
scheduling and priority purchasing as well as cost sharing among electricity consumers
nationwide.

Through efforts spanning several years, a series of policies and a regulatory framework
to promote RE development have been put in place in China. In order to keep up with the
rapid development of RE, the Amendment of the Renewable Energy Law was adopted at the
12th session of the Standing Committee of the 11th National People’s Congress on 26
December 2009. The amendment emphasized the responsibilities and obligations of central
and local governments regarding the surveying of resources and development planning and
provided detailed support for the integration of RE generators. The amendment established a
dedicated RE development fund, whose sources include both financing from the central
government budget and revenue from a legally authorized levy on electricity consumers
nationwide (the “RE electricity surcharge™). To date, some of the methods supporting the
Renewable Energy Law are still under development or revision.

Outlook for China’s wind power development

Wind power will continue its rapid development in the coming decades. due to China’s
commitment to energy efficiency and carbon dioxide emission reduction. During the 2010
United Nations Climate Change Conference held in Copenhagen, the Chinese government
promised to devote major resources to developing renewable and nuclear energy to ensure
that by 2020, consumption of non-fossil fuel power will account for 15% of the country’s

total primary energy consumption and the intensity of carbon dioxide emissions per unit of

[ 2]
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GDP will be reduced by 40%-45% as compared with the emission level of 2005. The
Chinese government accordingly has decided to dedicate a supplementary investment of
CNYS500 billion to developing RE and nuclear power over the next ten years. It appears that
RE may assume even greater significance than previously thought as a consequence of the
nuclear disaster at the Fukushima Daiichi power plant in Japan.

Preliminary analysis indicates that the contribution rate of wind power to the 15% goal
is about 10%, which means wind power capacity must reach at least 150 GW by 2020. This
in turn means that in the years 2010-2020, the growth rate of wind power installed capacity
will be kept at least at 14%, or 12 GW of annually added capacity. According to China’s
12th Five-Year Plan, the generation of non-fossil fuel power will account for 11.4% of the
country’s total primary energy consumption by 2015, instead of 8.2% as in 2005. By 2015,
there will be about 100 GW of wind power, which could displace the equivalent of 430
million tons of coal and reduce CO, emissions by 1.2 billion tons annually, contributing 5%
to achieving the emission reduction goal.

We believe that the experience and success of China in large-scale wind power
development will be a valuable contribution to the development of global wind power
utilization. With the gradual construction of large-scale wind power bases and the continued
technical progress of domestic wind turbine technology, China’s manufacturing enterprises
will maintain the growth of quantity as well as quality. Apart from supplying the domestic
market, these companies will provide excellent equipment and service to the global market.
At the same time, the experience of solving the large number of technology and
management challenges faced by China, including the lack of system flexibility,
long-distance transmission, and large-scale wind power development, will establish a good
base of operating knowledge that can provide useful insights for other countries and regions
in the world.

Adapted from /IEEE Power & Energy Magazine, 2011

= Notes to the text

1.MW., GW: 735233 megawatt ( JREC ) #1 gigawatt ( +{ZF ) MRS, BERY)
RN, H R FE A LA 7E BE I 0L T B A () PN RE & Ok Y R R
IGW=1000MW .
.TW = h: KE « i, 1TW + =112 T R - it
3. The National Development and Reform Commission (NDRC): 4 A 41 [# [ %8 &
JERMU - b1 22.
4. The Standing Committee of the Tenth National People’s Congress: 55 1 Jii 4> A RACHE
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SHFERS,
5. State Electricity Regulatory Commission (SERC): ( Hi[E ) Ko BRI L.
6.CNY: ARMfE, & I1SO s Em M &nfs. EEERS P REERAR
M “or” WME—IERS . BECHIR T RMB ¥ 1k,

=" New words and expressions

............................................................................................

amend [2'mend] vI. to change a law, document, statement, etc slightly :
in order to correct a mistake or to improve it & !
IE, BT Ef. (. M%)

capacity [ka'paesati] n. the number of things or people that a container
orspace can hold  #¥#t; AFH; ANGES

cumulative ['kju:mjalativ] adj. having a result that increases in strength or
importance each time more of sth is added ( 7¢
S s EE T ) REM, R, W

dioxide [dar'pksaid]  ». a substance formed by combining two atoms of
oxygen and one atom of another chemical
element 1LY

disaster [di'za:sta] n. an unexpected event, such as a very bad accident,

causes a lot of damage JME; K#; KFE

emission [1'mifn] n. the production or sending out of light, heat, gas,
ete (O, #., AEEM) K, S, HER

enterprise [‘entopraiz]  n. a company or business /A #];

equivalent [I'’kwivalent] adj. equal in value, amount, meaning, importance,
etc (#ME. Fit. B, EENSF) HEH,
HFEY

fossil ["fosl] n. the remains of an animal or a plant which have
become hard and turned into rock &£

levy ['levi] vi. to use official authority to demand and collect a
payment, tax, etc fiFdit; fiF (%)

preliminary [pri'liminari] adj. happening before a more important action or
event Til#&MER; #IHH; IRy

priority [prar'prati] n. something that you think is more important than
other things and should be dealt with first fI:5¢
L REEMNE, RS '

a flood or a fire. that kills a lot of people or;

e sy U g o Py o g T T L L L Ty
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renewable [r1'nju:abl] adj. capable of being replaced by natural ecological
cycles or sound management practices MJ B

f19; FIEAERY

span [spaen] vt.  to stretch right across sth, from one side to the other
s B
successive [sok'sestiv]  adj. following immediately one after the other #%E

s R HHYERY
supplementary [ sapli'mentri] adj. provided in addition to sth else in order to improve

or complete it HEEMER); FFEHER); BN

b

surcharge ['s3:tfa:d3] n. an extra amount of money that you must pay in
addition to the usual price #i&M%H; BN,
Tt

utilize [‘ju:talaiz] VI, to use sth, especially for a practical purpose

= Exercises

I . Vocabulary

Fill in the blanks with the words or phrases listed below in their appropriate forms.

supplementary utilize renewable priority successive levy
equivalent amend span capacity emission dioxide
(1) It will be found of by its users.
(2) He his regular meals by eating between meals.
(3) There was a dispute about the rightful to the throne.
(4) His life almost the whole of the 19th century.
(5) When hot weather comes, there will be a of interest in swimming.
(6) The badly wounded take for medical attention over those only slightly hurt.
(7) The government taxes for national expenses.

(8) Some American words have no British
(9) Your plan needs some before it can be made public.

(10) Japan’s for progress is hampered by its lack of resources.

>
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II. Cloze

Choose an appropriate word from the following list to fill in the blanks. Each word can
only be used once. Change the form if necessary.

respect  financial demonstration leading secondment activity benefit deliver

highlight relationship exemplify sustain  exchange information co-operation

From 25 February to | March, NEA [Nuclear Energy Agency, (2% &1E 5 & B4
#1)#% HE & ] Director-General Magwood led a high-level visit to China. Bilateral
meetings were held with the National Nuclear Safety Administration (NNSA), the China
Atomic Energy Authority (CAEA), the National Energy Administration (C/NEA) and
the China National Nuclear Corporation (CNNC). Technical visits were made to the
Qinshan Nuclear Power Plant and the Fuqing Nuclear Power Plant, where China is
building the first Hualong One nuclear power reactor. During the meeting with the
CAEA, both parties agreed upon the importance of multinational 1 in nuclear
skills and education in order to ensure the safe, secure and 2 use of nuclear
energy. In this 3 ., China highlighted the Atomic Energy Scholarship of China
(AES), which has been initiated by the CAEA and the Ministry of Education of China in
order to provide 4 support to outstanding students, technicians and administrators
from emerging nuclear energy countries. Details and further information on the scholarship
are available here.

The NEA delegation also visited some of the country’s 5 research centers,
including the Shanghai Institute of Applied Physics (SINAP) which is leading China’s
development and 6 of molten salt reactor technology, the Shanghai Nuclear
Engineering Research and Design Institute (SNERDI) and the Chinese Academy of
Sciences (CAS). On 28 February, Director-General Magwood 7 a lecture on NEA
work and activities to nuclear science and engineering students at Shanghai Jiaotong University
(SJTU). The visit, which was very 8 and constructive, exemplified the valuable
exchange of information and ideas from which China and the NEA can both 9 .
Highlighting the growing relationship between the NEA and China, the Agency welcomed
in March 2018 a Chinese radioactive waste expert on 10 to work at the NEA in
Paris for the next two years. She will be the first Chinese expert to join the NEA's main
secretariat staff.

I. Translation
1. Translate the following into Chinese.

On 20 March 2018, the NEA visited The National Nuclear Energy Commission of
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Brazil to participate in an information exchange seminar attended by representatives from
the important fields in Brazil’s nuclear power programme. NEA Deputy Director-General
and Chief Nuclear Officer Dr Daniel presented the Agency’s activities, its role among
international organisations and its work on nuclear technology, safety and radioactive waste
management. Discussions addressed a wide range of associated issues, including
stakeholder involvement. During the seminar, NEA representatives were also introduced to
the main lines of nuclear energy policy, research and education in Brazil. While in Brazil,
the NEA delegation also visited the Angra Nuclear Power Plant and other institutions in
order to gain insights into nuclear technology in Brazil. The seminar and the visit were both
very informative and constructive, and took place in a spirit of openness, and mutual
recognition of the benefits of international co-operation. The NEA wishes to thank the
Brazilian Ministry of Foreign Affairs for the well-prepared seminar and fruitful exchanges
during the visit.

2. Translate the following into English.

(1) TEAWRFSERREIR B oK, A NEE] TR REIRAH

(2) MHERARMHAER —FhiEBtal, B—FEER B RRER.

(3) TEHREURIE KPHAE . XURE, WAWRE. AWIRESE, AR T A A RETH .

(4) BEE O REIR A ABHHAEA AN T 2RI FORELH H 45560, XARMHF & A A5
A E A EA

(5) XD HERARG 1 UL B T A i, A ZBURIBURR NIt o LA e o

(6) AT 1 li e KUBEPEAS AR A il 52 4 1 g IKURB 1A

(7) BAIRLZANRAL e R BEFE IRIEAG AR R A i, AT ¥ IXURE W URAE A R 34T

(8) AN B B X RE BT IR I A AR BUAR (L T S8 K4 .

(9) RIAENTTRAREIR, EXPRETR R RREIRSS A e A % - B R

(10) AIHFEER R RRIILRE Bin. KEEE A —FE G T AR RRIR, R0k 21
R E R RRRZ —.

< Part Two: Further Reading

Mixed Mode Operation for the Solar Aided Power Generation

Solar thermal power generation has the advantages of clean, low greenhouse emissions.

However, solar thermal power also suffers from high costs and the variable nature of the
resources. Since fossil-fired power plants are still the backbone of electricity production and
have the advantage of lower costs but the disadvantage of high greenhouse emissions,

therefore integrating solar energy into fossil-fired power plants is attracting growing

| 7|



O BESLRL AR o o

attention. Solar Aided Power Generation (SAPG) is one of the integrating technologies in
which the solar thermal energy is used to displace the heat of extraction steam (in
Regenerative Rankine Cycle, RRC) to preheat the feed water to the boiler. The displaced
extraction steam can therefore expand further in a steam turbine to generate power.
Compared with a stand-alone solar power plant, the solar to power efficiency of an SAPG
plant is not capped by the solar collector’s temperature. It was also found that this
technology has the advantage of a lower capital cost than other integrating technologies.
Compared with a stand-alone power plant, the SAPG plant still has a higher
thermo-economic benefit.

An SAPG plant can be operated in two modes of operation: a power boosting (PB) mode
and a fuel saving (FS) mode. The PB mode is defined as using the displaced extraction steam
to generate additional power without changing the steam flow rates of the boiler. The FS mode
is defined as to maintain the power output of the plant by reducing the fuel consumption of the
boiler. When the SAPG plant is operated in FS mode, the steam flow rates of the boiler should
be adjusted i.e. reduced. The benefit of the PB mode of operation is the increased power
output, which has great potential when coupled with a high on-grid electricity tariff. The
benefit of the FS mode of operation is the decreased fuel consumption, which has great
potential for making savings in the face of rising fuel prices and the carbon tax. It was found
that with the same solar thermal input, the displacement of extraction steam at a higher
temperature leads to higher technical benefits, i.e. to additional power output for the PB mode
of operation and saved fuel consumption for the FS mode of operation.

When assessing the economic performance of an SAPG plant, most of the previous
studies used the levelized cost of electricity (LCOE) as the economic criterion. It was found
that, based on the PB mode of operation, there is a 5%-7% increment in the LCOE for an
SAPG plant over a stand-alone power plant. It was also found that the carbon tax still has an
impact on the LCOE of an SAPG plant operated in PB mode. The LCOE of an SAPG plant
operated in FS mode is higher than that operation in PB mode. However, based on an SAPG
plant operated in PB mode, Pierce et al. found that an SAPG plant is more cost effective than a
stand-alone power plant due to the lower capital costs. Based on an SAPG plant operated in
FS mode, Hou et al. found that there is an optimal solar field area for an SAPG plant to
achieve the lowest LCOE. Wu et al. and Zhou et al. also found that the optimal solar field area
was influenced by the solar radiation, storage capacity and load of the power plant. For an
SAPG operated in FS mode, it was found that adjusting the solar thermal temperature and
storage capacity can also help to achieve lowest LCOE for an SAPG plant. From previous
studies, it was found that the measurements of SAPG plants always assume either PB or FS
modes of operation for a whole year. Such an evaluation of LCOE and capital cost for the
SAPG plant can help to optimize the design of the SAPG plant but cannot guide its operation.

8
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As the SAPG plant is operated under variable electricity on-grid tariffs and fuel prices,
an SAPG plant operated in PB or FS modes of operation for a whole year would achieve a
different annual performance. Once an SAPG plant has been built, mixing the PB and FS
modes may achieve greater annual economic returns for the SAPG plant. However, as the
previous studies are based on a single mode of operation, there is a gap in the knowledge as
to how to switch between PB and FS modes to achieve greater annual economic returns.
Also, in order to compare the economic profitability of an SAPG plant operated in both PB
and FS mode, a new economic related criterion that links the electricity on-grid tariff and
the fuel price together in order to evaluate the potential profitability of an SAPG plant,
which can then be used to guide the actual operation of an SAPG plant, is required.

In the present paper, how to operate the SAPG plant to achieve maximum economic
returns under different market conditions has been explored. A mixed mode of operation and
a Relative Profitability (RP) criterion are proposed for guiding the operation of the SAPG
plant to achieve the maximum economic benefit for the plant owner/operator. In particular,
the economic returns of a mixed mode of operation and a single mode operation have been
compared.

An SAPG plant can be operated in either power boosting (PB) or fuel saving (FS)
mode. Previous studies on an SAPG plant all assumed that the plant was operated in a single
mode of operation for long periods of time; at least a season or a year. In order to optimize
the operation of the plant and its economic benefits, the concept of mixed modes of
operation is proposed. The mixed operation is such that the hourly operation mode (PB or
FS) is determined by the hourly Relative Profitability (RP) calculated values. In the hourly
RP calculation, the local electricity and fuel market conditions are taken into consideration
to estimate/calculate the plant’s hourly profitability in both PB and FS modes in order to
determine the mode the plant should be operated in during that hour. The advantages of the
mixed mode of operation are demonstrated through two case studies in this paper. The
electricity on-grid tariff in Beijing and Adelaide and the monthly fuel price in the
international market were used for the case studies. The results draw the following
conclusions:

* The mixed mode of operation is always superior economically over, or equal to, a single
PB or FS mode of operation in the given electricity and fuel markets, especially in an
electricity market that fluctuates significantly (i.e. in Adelaide, Australia). In Adelaide,
the ARP of the mixed mode of operation is up to 12.1% and 11.4% higher than the PB
and FS modes, respectively. In Beijing, the ARP of the mixed mode of operation is up
to 1.3% and 2.0% higher than the PB and FS modes, respectively. Also, it was found
that the mixed mode of operation has more advantages than the PB and FS modes
when the fuel price is relatively high.

©
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* With the increase in the electricity on-grid tariff, the benefit of the mixed mode of
operation over the PB mode is decreased. On the contrary, with an increase in fuel prices,
the benefit of a mixed mode over an FS mode is decreased.

* With the increase of the other (operational) costs of the SAPG plant (including O & M,
bank interest charges etc), the benefit of the mixed mode of operation over the single
mode of operation remains unchanged.

The present study used the historic data from China and Australia to demonstrate the
merit of the mixed operation over single mode operation. If an electricity market model that
would predict the price and the demand of electricity could be developed and integrated
with the mixed mode operation concept, the real economic benefits would be delivered to
the SAPG plant operator/owner.

Adapted from www.elsevier.com/locate/apthermeng, 2018

=" Notes to the text

1. SAPG (Solar Aided Power Generation): KFHREMBN & HL, AW ML & i HL4L 5
fitl b, SHEMKAECAR RGN EMCRPHAE R AR H, ELIAKHAER
FUREFI FHATRIEATLZE R 2 01 RE A A RS AR A AR )

2. RRC (Regenerative Rankine Cycle): F4 B 5 T3 248 LA K Z8 S R il ) ) — i
PREVIEFR IR, FEMIEFMIEL . SRS, SR — SR ad . nf
IR R, tn] LR SR H

3. LCOE (levelized cost of electricity): % i uk i1k %& H i A .

= Exercises

I . Reading Comprehension

Answer the following questions according to the text.

(1) What is the advantage of Solar Aided Power Generation?

(2) How can an SAPG plant be operated?

(3) What economic criterion is used in most of the previous studies when assessing the
economic performance of an SAPG plant?

(4) How can we achieve greater annual economic returns for the SAPG plant once an SAPG
plant has been built?

(5) What concept is proposed in the paper to optimize the operation of the plant and its

10



