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Unit 1. Hydropower

Text 1

Gabon Boosts Energy Power Generation (VOA)

Peter Clottey

Gabon has begun upgrading its electrical power and distribution facilities to meet industry and
residential demands, according to a government official involved in the project. “There was a high rise
in demand from the local population as well as industry,” said Patrick Rodrigue Yalis Ongala, the director
of electricity at Gabon’s Ministry of Mining, Energy, Oil & Hydraulic Resources. “That’s why the
government decided to upgrade [older] dams and is now constructing new ones.”

Officials say energy demand in the capital, Libreville, and surrounding areas is 183 Megawatts
(MW). A report by the Oxford Business Group (OBG) notes demand is growing by up to 5 percent per year,
which includes demands for electricity from rural areas.

But the U.S. Energy Information Administration (EIA) says only 36 % of all Gabonese have access
to electricity, most of them in urban areas. The group says over 900,000 people, largely in the countryside,
lack access.

The EIA says that while Gabon has “vast potential to expand” its hydroelectric power, “the country
lacks adequate infrastructure,” especially in rural areas, to take advantage of its natural resources. In
its report, the Oxford Business Group noted that Gabon was already working with China to help finance a
doubling of its electrical transmission lines, but mainly in the Libreville region.

Development experts also note the importance of rural access to electricity, saying it spurs
economic development and helps promote improvements in healthcare and education.

To meet growing energy needs, the government is planning to build more power-producing dams,
which the EIA says today account for only about 9 percent of all energy production. Most production now
comes from the use of petroleum or from biomass and waste.

Ongala said the government’s intention is to increase overall electrical power production from 374
MW to 1200 MW by 2020. He said to meet that objective not only by building new hydro-electric dams,
but gas powered plants and a heavy fuel power station. “We are expecting 160 megawatts of energy, in
which 75 percent will be dedicated to the Mwanda factory and the rest of the 25 percent will be for the
population network.”

Ongala said of one new project. “We are constructing another dam in the southern region to produce
about 84 megawatts, and also in the northern side on the Okano River, which will produce 54 megawatts
of electricity.” China’s Sinohydro Company will build the hydroelectric dam in Haut Ogooue province. The
project began in late 2008, with an estimated cost of $ 374,259,849.0ngala predicted the new dam will
produce electricity to meet the country’s energy needs. And if there’s enough left over, he said, power
will be exported to neighboring countries in Central Africa.

Development specialists welcome the construction of hydroelectric plants though they note
provisions should be included to provide for potential erosion or the diversion of water used by some
communities for drinking or for agriculture.

The experts also say Gabon’s plans — as with those for other African countries — will need to provide
for the improvement of transmission facilities. In many countries, the electrical power infrastructure was
built before independence and poorly maintained since. Much of that infrastructure is now obsolete.

The development experts say energy plans should be all encompassing. Rural areas need to take
advantage of alternative energy sources, including solar, wind and biomass.

A. Find English equivalents for the following Russian ones:

1) HaYaTh MOJEPHU3AILMIO SJIEKTPHUUECKUX U PpaClpe/leIUTENIbHBIX OOBEKTOB; 2) YIOBIETBOPATH
JSHEPTreTUYECKHEe TOTPEOHOCTH HaceleHus; 3)B COOTBETCTBMM / comiacHo; 4) moTpeOneHue
ANIEKTPOIHEPTUU CO CTOPOHBI MECTHOTO HACEJIEHUs; S5) MOAEPHU3MPOBATh CTapble IUIOTUHBI U CTPOUTH
HOBBIE; 0) CIPOC Ha 3JEKTPOIHEPTHUIO B CTOJHUIIE M ONM3JICKAMUX paldoHaX; 7) CelbCKas MECTHOCTD;
8) mocTyn K »IEKTPOIHEPruu; 9) HEAOCTATOK MOCTYyNa K SJIEKTPOIHEPTHH B TOPOACKHX U CEIIbCKUX
paitonax; 10) orpomMHble BO3MOXKHOCTH; 11) yBenMunBaTh MOUTHOCTh TMAPO3JIEKTpOCTaHIUY; 12) cTpaHe
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HE XBaTaeT HaJJIeXkalled / COOTBETCTBYIOIIEH WHEOPACTPYKTYphI; 13) BOCMOJIB30BATHCS MPUPOAHBIMH
pecypcamu; 14) ormMedarh BaXHOCTb  JOCTyNa K D3JIEKTPUYECTBY B  CEIbCKOM MECTHOCTH;
15) cnocoOcTBOBaTh AKOHOMHUYECKOMY pa3BUTHIO; 16) pa3BUBaTh 3ApaBOOXpaHEHHE KM 00pa3oBaHME;
17) nnst ymoBIeTBOPEHUS PACTYIINX YHEPIeTUUECKUX MOTpeOHOCTel; 18) HCmonp30BaTh HEPTH U OTXOIBI
JUIS TIPOU3BOJICTBA 3JEKTPO’HEpruu; 19) yBenuueHue oOIIEro MPOU3BOACTBA AMMEKTpodHepruu; 20) st
nocTkeHus nenw; 21) razosnekrpocTanius; 22) 3JeKTPOCTaHIus, paboTaromas Ha TsHKEJIOM TOTLUINBE;
23) sHepreTuyeckass cucTeMa / CeThb DJEKTpOCHaOeHus; 24) oleHOYHass CTOMMOCTb IIPOEKTa;
25) 3KCIOPTUPOBATH 3JICKTPOIHEPTHUIO B COCEAHHUE CTPAHBI; 26) 00ecednTh MEphl MPEI0CTOPOKHOCTH,
27) mpenycMaTpuBaTh MOJACPHHU3AIMIO JIMHUKA JJIeKTporiepenay; 28) BBIMICAMNA W3 yNoTpeOaeHus /
CHATBIM ¢ OKcIUlyarauuu; 29) moanepkuBate / O0OCHyXHBaTh / coaepXarb B HCIPaBHOCTH;
30) ucronb30BaTh AIBTEPHATUBHBIE UCTOYHUKH SHEPTUU.

B. Word building

A B
1. upgrade (v) (n), (n)
2. distribite (v) (n)
2. (v) demand (n)
4. access (V) (n)
5. (adj) importance (n)
6.develop (v) (n)
7. (v) promotion (n)
8. improve (V) (n)
9. produce (v) (n)
10. (v) electricity (n)
11. export (v) (n)
12. (adj) neighbour (n)
13. (v) diversion (n)
14. intend (v) (n)

C. Answer the questions to the text

1. Why did Gabon’s government decide to upgrade its electrical power and distribution facilities?

2. What is the energy demand in Libreville and surrounding areas?

3. How many Gabonese have access to electricity? How many people lack access?

4. Why is it important to develop rural access to electricity?

5. What are the basic sources of energy production in the country nowadays?

6. How does the government intend to increase overall electrical power production from 374 MW to
1200 MW by 2020? How is the energy to be distributed?

7. How much electricity will the new dam produce? What countries is the power expected to be
exported to?

8. What should be done to provide for potential erosion or the diversion of water?

9. Why is much of the country’s infrastructure obsolete nowadays?

10. What alternative energy sources should the rural areas of the country take advantage of?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. According to a government official involved in the project Gabon has begun constructing fossil
fuel power plants.

2. With a high rise in demand from the local population and industry the government decided to
upgrade older dams and to construct new ones.



3. Energy demand is growing by up to 25 percent per year, which includes demands for electricity
from urban areas.

4. About 36 % of all Gabonese have access to electricity while over 900,000 people, largely in the
countryside, lack access.

5. Gabon has an adequate infrastructure to take advantage of its natural resources.

6. According to development experts rural access to electricity spurs economic development and helps
promote improvements in healthcare and education.

7. Most of Gabon’s power production nowadays comes from the use of alternative energy sources.

8. The government intends to increase overall electrical power production from by building new
hydro-electric dams, gas powered plants and a heavy fuel power station.

9. The new hydroelectric dam in Haut Ogooue province will produce electricity to meet the country’s
energy needs.

10. Gabon’s electrical power infrastructure was poorly maintained since it had been built; much of
the infrastructure is now obsolete.

VOCABULARY EXERCISES

1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. To meet growing industry and residential energy needs Gabon has begun improving its electrical
power and distribution facilities

2. With a high rise in energy needs from the local population and industry the government decided
to develop older dikes and to build new ones.

3. About 70% of all Gabonese, largely in the rural areas, have no access to electricity.

4. With Gabon’s immense potential to develop its water power, the country lacks adequate
infrastructure, especially in rural areas, to make use of its natural resources.

5. The experts pay attention to rural access to electricity that helps stimulate developments in
medicine and education.

6. The government’s purpose is to extend overall electrical power production from 374 MW to 1200
MW by 2020 by building new hydro-electric dikes and gas powered plants.

7. 75 percent of power produced will serve for the Mwanda factory and the 25 percent left over will
be for the population energy system.

8. The new dike is expected to produce power to meet the country’s energy needs.

9. Gabon’s plans of improving its electrical power facilities will need to make provisions for the
development of transmission facilities as much of country’s infrastructure is out of use now.

10. Rural areas need to make use of alternative power sources, including solar, wind and biomass.

2. Complete each sentence with a word from the box

access advantage urban electricity

energy lack demands sources

expand promote provide upgrade

petroleum facilities diversion population

1. To meet industry and residential energy Gabon has begun upgrading its electrical
power and distribution .

2 The government decided to older dams because there was a high rise in demand
from the local and industry.

3. According to officials demand in the capital of Gabon and surrounding areas is
183 Megawatts (MW).

4. Most of Gabonese having to electricity live in areas.

5. Over 900,000 people, largely in the countryside, access to electricity.

6. Gabon is known to have vast potential to its hydroelectric power.

7. Rural access to spurs economic development and helps

improvements in healthcare and education.
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8. Most production of electricity in Gabon nowadays comes from the use of or from
biomass and waste.

9. Development specialists note provisions should be included to for potential
erosion or the of water used by some communities for drinking or agriculture.
10. Rural areas need to take of alternative energy , including solar,

wind and biomass.

3. Complete the sentence with the appropriate word

1. Global energy has greatly risen in the last 150 years in step with industrial development
and population growth.

2. Over 1.2 billion people — 20% of the world's population — are still without to electricity
worldwide, almost all of whom live in developing countries.

3. In India, 404 million people access to the energy needed for lighting, mechanical

power, transport and telecommunications.

4. Southern Asian countries account for 42% of the total number of people without access to electricity
worldwide, 92% of whom live in .

5. Renewable energy is energy obtained from — these resources include moving
water, wind, biomass, solar, geothermal, and ocean energy.

6. A wide range of energy-producing technologies and equipment have been developed to

of natural resources.

7. A clean renewable energy resource derived from the waste of various human and natural activities is
called .

8. The electrical power infrastructure was poorly maintained since it had been built. It needs

9. If there’s enough power left over, it will be exported to in South Africa.
10. The new being constructed in the southern region will produce 54 megawatts of
electricity.
OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) a Gabonese speaking about his / her poor life because of energy problem;
2) a member of Gabon Government speaking about the necessity of upgrading the country’s electrical
power and distribution facilities;
3) an economist speaking about economic benefits of the dam upgrading for Gabon;
4) an environmental expert speaking about possibility of erosion and diversion of water used by some
communities for drinking and agriculture;
5) other.

Text 2.

China's Environment Ministry Approves Huge Hydro Dam (VOA)

Reuters

BEIJING — China's environment ministry has given the go-ahead for the construction of what will
become the country's tallest hydroelectric dam despite acknowledging it will have an impact on plants
and rare fish.

The dam, with a height of 314 meters (1,030 feet), will serve the Shuangjiangkou hydropower project
on the Dadu River in southwestern Sichuan province. To be built over 10 years by a subsidiary of state
power firm Guodian Group, it is expected to cost 24.68 billion yuan ($4.02 billion) in investment.

The ministry, in a statement issued late on Tuesday, said an environmental impact assessment had
acknowledged that the project would have a negative impact on rare fish and flora and affect protected
local nature reserves. Developers, it said, had pledged to take "countermeasures" to mitigate the effects.
The project still requires the formal go-ahead from the State Council, China's cabinet.



China aims to raise the share of non-fossil fuels in its energy mix to 15 percent by 2020, up from
9.4 percent in 2011. Hydropower is expected to make the biggest contribution. It has vowed to speed up
construction of dams in the 2011-2015 period after slowing it down following the completion of the
controversial Three Gorges project in 2006.

The Three Gorges Dam, which serves the world's biggest hydropower station on the Yangtze river,
measures 185 meters. The 300-m Nurek dam in Tajikistan in Central Asia is the world's highest, though
other taller dams are now under construction. China's tallest dam now, at 292 meters, is the Xiaowan Dam
on the Lancang River, also known as the Mekong.

On completion, the Sichuan project will have a total installed capacity of 20 gigawatts (GW), with
annual power generation to exceed 7 billion kilowatt-hours (kWh). The government said this year that
hydropower capacity was expected to reach 290 GW by 2015, up from 220 GW at the end of 2010. It also
said it would begin building a controversial project on the undeveloped Nu River in Yunnan province.

Guodian was one of a number of state-owned firms criticized by China's national audit office last
week for starting work on projects not yet been approved by the central government. The office said by
the end of 2011, the company had invested nearly 30 billion yuan in 21 unapproved projects. The Huaneng
Group, China's biggest power company, was also criticized for launching construction of the Huangdeng
hydropower plant before receiving the government's go-ahead. ($1 = 6.1428 Chinese yuan)

A. Find English equivalents for the following Russian ones:

1) natp paspemieHHe Ha CTPOUTENIHCTBO IUIOTHHBI THAPOAJIEKTPOCTAaHIMHU; 2) namba / IJIOTHHA
BbIcOTOM 314 MeTpa; 3) Bo3aeicTBUE / BIMSHNUE HA OKPYKAIOIIYIO Cpefy; 4) oTpullaTesibHOE / HEraTUBHOE
BO3JICHCTBHE HA MPUPONY; 5) HAHOCUTH YyIepO 3amoBeAHUKaM; 6) CMATYUTH MOCIEACTBUS; 7) TpeOOBaTh
(bopManIbHOTo paspelieHus; 8) yBeIuuuTh 010 HE HCKOIIAeMOro TOILUIMBA B SHEPreTHYECKOM CTPYKTYpE;
9) Bkiaz; 10) yckOpUTh CTPOUTENBCTBO IJIOTUHBL; 11) 3aBepilieHne ClIOPHOTO IPOeKTa; 12) ycTaHOBIEHHAS
MOIITHOCTh; 13) exerogHoe MpOU3BOJCTBO 3JIEKTPOIHEPIUM NMPEBBICUT 7 MUIUIMAPJOB KHUJIOBATT-4acoB;
14) omoOputh mpoekT; 15) NHBECTHPOBATH / BKIAABIBATE IEHBIY B CTPOUTEIIHCTBO THAPOIICKTPOCTAHIINMY,
16) HauaTh CTPOUTENBCTBO, HE MOJIYYUB pa3pelieHHs] IPaBUTEIbCTBA.

B. Word building
A B
1. (adj) environment (n)
2. acknowledge (v) (n)
3. invest (V) (n)
4. require (V) (n)

5 (v) aim (n)

6:impact (v) (n)

7. (V) share (n)

8. generate (V) (n)

9. complete (v) (n)

10. (v) contribution (n)

11. approve (v) (n)

12. (v) installation (n)

C. Answer the questions to the text

1. What has China's environment ministry given the go-ahead for?

2. What project will the dam serve? What investment will the project require?

3. What environmental impact will the country's tallest hydroelectric dam have on plants and rare
fish? Will it affect China’s protected local nature reserves?

4. What kind of power is expected to make the biggest contribution in the share of non-fossil fuels in
China’s energy mix?



5. Which functioning dams are considered to be the highest ones in the world?

6. What total installed capacity will the Sichuan project have when completed? What capacity is it
expected to reach by 2015?

7. Why were some China’s firms and power companies criticized by China's national audit office?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. China's environment ministry has banned (forbidden? Prohibited) the construction of the
hydroelectric dam as it will have an impact on plants and rare fish.

2. The dam, with a height of 314 meters, will serve the Sichuan hydropower project and is expected
to cost $4.02 billion in investment.

3. The environmental impact assessment had acknowledged that the project would have a negative
impact on rare fish and flora and affect protected local nature reserves.

4. China aims to raise the share of fossil fuels in its energy mix to 95 percent by 2020; diesel power
stations are expected to make the biggest contribution.

5. China's tallest dam now, with a height of 292 meters is known as the Mekong.

6. On completion, the Sichuan project will have a total installed capacity of 10 gigawatts, with annual
power generation to exceed 7 million kilowatt-hours.

7. The Huaneng Group, China's biggest power company, launched the construction of the Huangdeng
hydropower plant after receiving the government's go-ahead.

VOCABULARY EXERCISES
1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one
1. China's environment ministry has given the permission for the construction of the country's tallest
hydroelectric dam notwithstanding the admission it will have a negative effect on plants and rare fish.
2. The dike, with a height of 314 meters, is designed for the hydropower project on the Dadu River in
southwestern Sichuan province.
3. The project is known to damage (harm) protected local reserved areas and have a negative influence
on rare fish and flora.

4. China purposes to increase the share of non-fossil fuels in its power system to 15 percent by 2020.
5. Waterpower engineering is expected to make the biggest contribution in China’s power network.
6. Hydropower capacity of the dike is expected to increase up to 290 GW by 2015.
7. China's biggest power company has started construction of the hydropower station without getting
the government's permission.
2. Complete each sentence with a word from the box
impact contribution investment serve
fuels plants dam nature
affect share height go-ahead
1. China's environment ministry has given the for the construction of the country's tallest
hydroelectric .
2. The dam, with a of 314 meters, will the Sichuan hydropower project.
3. China aims to raise the of non-fossil in it power system to 15 % by 2020.
4. Environmental experts are sure the hydroelectric dam will have a negative on rare fish
and .
5. Hydropower is expected to make the biggest in China’s energy mix.
6. The project is sure to China’s protected reserves.

7. The dam is expected to cost about $4 billion in




3. Complete the sentence with the appropriate word
1.  The building company launched the construction of a new swimming-pool without receiving

a from local authorities.

2. Environmental experts say the Zeya hydropower station has a negative on
rare plants and fish of the Amur region.

3. The dam being constructed in China will its protected local nature
reserves.

4.  The dam of the Bureya hydropower plant, biggest in the Far East of Russia, is a 140 meters

5. China aims to raise the of non-fossil fuels in its energy mix to 15 percent
by 2020.
6. China needs $4 billion in for constructing its highest dam.

7. A protected area of importance for wildlife, flora, fauna or features of geological or other
special interest is called a

OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) China's environment ministry who has given the go-ahead for the construction of the country's tallest
hydroelectric dam;
2) a member of China Government speaking about the necessity of hydropower dam constructing on the
Dadu River in southwestern Sichuan province;
3) an economist speaking about economic benefits of the dam construction for China;
4) an environmental expert speaking about a negative impact of hydro power dam constructing on rare fish
and flora;
5) the dam’s project manager speaking about the possibilities to mitigate the effects of affecting protected
local nature reserves;

6) other.

Text 3

Ethiopia Continues Dam Construction (VOA)

Marthe van der Wolf

ADDIS ABABA — Ethiopia and Egypt have been in a diplomatic dispute for weeks over the
construction of what will be Africa’s largest hydro-electric dam — impacting the waters of the Nile River.
But with Egypt facing political turmoil at home, attention has also been diverted from this controversial
project.

The massive construction of the Great Ethiopian Renaissance Dam continues despite sometimes
angry protests from Egypt. At issue is — diverting part of the Blue Nile since May.

The recently ousted Egyptian government feared the diversion would impact the Nile River flow —
on which it is heavily dependent.

All of this will be a reservoir with 74 billion cubic meters of Nile waters. Ethiopia said it will
gradually fill the reservoir in the coming years, leaving Egypt questioning how the reservoir can be filled
without affecting the water flow, especially during periods of drought.

Simegnew Bekele, one of the dam’s project managers, said better water management by both Egypt
and Ethiopia will be the key. “The water will flow through these culverts permanently. Those culverts
will be part of the dam, which will be embedded, which will have gates and during any low flow the water
will pass through the culverts because it will be installed at the normal riverbed level. We cannot change
the normal riverbed level,” he explained.

Ethiopia is proceeding with construction even as environmental experts and diplomats continue to
work out Nile River resource management among affected countries.

The Great Ethiopian Renaissance Dam will make Ethiopia Africa’s biggest power exporter in the
next four years — producing 6000 megawatts of hydroelectric power. The dam will be 1708 meters long,
145 meters high and will be equipped with two powerhouses. Potential buyers of the electricity include
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Somalia, Uganda and even possibly Egypt.
The dam will be completed in 2020 at a cost of close to $5 billion.

A. Find English equivalents for the following Russian ones:

1) kpynHeiimasi IUIOTMHA TUIPOAJIEKTPOCTAHIIMM; 2) OTBJIEKaTh BHUMAaHUE OT CIOPHOTO /
IMCKYCCHOHHOTO TPOEKTa; 3) MpOAOKaTh CTPOMTENBCTBO HECMOTPs Ha MpoTecTsl; 4) Bomo3abopHOe
COOpy)KeHHE / BOAOOTBOMA; 5 MOBIMATH Ha TEYEHHE PEKU; 6) MOCTENEHHO 3arojiHITh OacceiH
BOJIOXPAHUJIUINA; 7) HE BIUATH HA MOTOK BOMBI; 8) MEPHOMABI 3aCyXxH; 9) BOIONPONYCKHOE COOPYXKECHHE /
KyapBepT; 10) cnabbiii moTtok; 11) MOHTHpOBaTh / ycTaHaBIUBaTh KYJIbBEPTHI Ha YPOBHE pycilia PEKU;
12) sxcnepTsl O OXpaHe OKpyXKarolei cpeabl / 3Koory; 13) paruoHanbHOE HUCIOIB30BAHNE TPUPOIHBIX
pecypcoB / ympaBlieHHE pecypcamu; 14) KpyImHEWIIHA SKCIopTep AJIEKTpodHepruu; 15) ocHamars /
obopynoBarb; 16) anekrpocTanmus; 17) 3aBepIIUTh CTPOUTEIHCTBO TIIOTHHBIL.

B. Word building

A B

1 (n) construct (v)

2. diversion (n) (v)

3. (V) impact (n)

4, (v) affect (n)

5. management (n) (v)
6.flow (V) (n)
7. (v) installation (n)

8. export (V) (n)

9. equip (V) (n)

10. complete (v) (adv)

C. Answer the questions to the text

1. What is the matter of the diplomatic dispute between Ethiopia and Egypt?

2. What does the Egyptian government fear?

3. How many cubic meters of Nile waters will the reservoir of the Great Ethiopian Renaissance Dam
contain?

4. Why will the water of the Nile River pass through the culverts even during any low flow?

5. What will make Ethiopia Africa’s biggest power exporter in the next four years? How much
hydroelectric power will it produce?

6. Which countries are among the potential buyers of Ethiopia’s electricity?

D. True or False? (Use the facts and the keywords from the text to prove your viewpoint)

1. The matter of the diplomatic dispute between Ethiopia and Egypt is the construction of Africa’s
largest hybrid solar-combustion power plant.

2. Egypt is heavily dependent on the Nile River flow and the government fears the diversion of Blue
Nile will impact it.

3. Egypt is sure the reservoir can be filled without affecting the water flow, even during periods of
drought.

4. The culverts will be installed at the normal riverbed so that the water will pass through them even
during any low flow.

5. The Great Ethiopian Renaissance Dam is expected to be equipped with a powerhouse.

6. The construction of Africa’s largest hydro-electric dam will be completed in 2015 at a cost of close
to $15 billion.
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VOCABULARY EXERCISES

1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. The massive construction of the Great Ethiopian Renaissance Dam goes on in spite of angry
protests from Egypt.

2. Egypt is doubting how the reservoir of the dike can be filled without impacting the water
flow.

3. The dike will be set up at the normal riverbed level and the water will constantly run
through the culverts even during any low stream.

4.  While environmentalists and diplomats continue to develop Nile River resource
management among affected countries, Ethiopia is proceeding with the construction of Africa’s largest
hydro-electric plant.

5. The Great Ethiopian Dam will be outfitted with two electric power plants.

6. The dike of Africa’s largest hydro-electric power station will be constructed in 2020.

2. Complete each sentence with a word from the box
power impact electricity riverbed
culvert plant droughts reservoirs
1. The in East Africa in 1999-2000 had a serious on the hydroelectric
facilities in the region.
2. In South Africa, the government has introduced a policy of free up to a certain number
of units, designed to make it affordable for all.
3. A power station or power is a facility for the generation of electric .
4. Five thousand years ago, the craters of extinct volcanoes in Arabia were used as by

farmers for their irrigation water.
5. Structure that allows water to flow under a road, railroad, trail, or similar barrier is called a

6. The area between the banks of a river ordinarily covered by water is a

3. Complete the sentence with the appropriate word

1. In Sri Lanka large have been created by ancient kings in order to save the
water for irrigation.
2. South Africa, Ghana and Zambia are the biggest of power on the continent.
3. Ghana’s hydroelectric facilities were adversely affected by during the late
1990's.
4. The biggest dam in the country is with two power stations.
5. According to the International Energy Agency South Africa is the seventh biggest producer of
in the world.
6. The government fears the dam is sure to the river flow especially during
periods of drought.
OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:

1) a member of the Ethiopian Government speaking about the necessity of hydro power dam
constructing on the Nile River;

2) an economist speaking about economic benefits of the dam construction for Ethiopia;

3) an environmental expert speaking about potential consequences of hydro power dam constructing
on the Nile River;

4) the dam’s project manager;

5) other.
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Unit 2. Geothermal power

Text 1

Kenya's Geothermal Industry Grows (VOA)

By Roopa Gogineni

NAIROBI - With Kenya's proximity to the Great Rift, once a hotbed of volcanic activity, the country
is the biggest producer of geothermal energy on the continent. Currently 13 percent of the national grid
is powered by this renewable energy, but untapped geothermal fields have the potential to cover all of
Kenya's power needs, and then some.

Near the Kenyan town of Naivasha, Isaac Kirimi treks up a steaming hillside. Kirimi is a drilling
superintendent with KenGen, Kenya’s leading power company. “This is like a live volcano! You can easily
convince someone you’re in hell,” he said.

The rocks underfoot are still soft. He looks for a small bushy plant known as geothermal grass,
which thrives in high ground temperatures. “It is normally used by scientists to give them an indication
of where there is potential for geothermal resources,” said Kirimi. "A scientist is like a wild person. You
are imagining things and now trying to transfer that imagination. And try to convince someone to invest
in that is not very easy."

Investing in renewable energy

Today, more than 30 years after KenGen built its first geothermal plant in the area, investment in
renewable energy is booming. KenGen, with government support, is ramping up geothermal production.

"The cost of drilling can be prohibitive: the drilling costs, the power plant costs, and
interconnecting all of these wells. Once you do that, you have nothing else to do for the next 25
years...except build another one. But we know the source is the center of the earth, so there will always
be energy," said Geoffrey Muchemi, a development manager at KenGen.

For now, a majority of Kenya’s energy needs are met by hydroelectric power. But hydropower is
diminished during rain shortages, leading to Kenya’s regular blackouts.

To harness geothermal energy, wells are first dug more than two kilometers into the earth’s surface.
The steam released by the wells is monitored for several months. If it's exploitable, hot water and steam
are extracted from the well. The steam travels through pipes to a power plant, where it is converted into
electrical energy. The water is re-injected into the earth.

Displacement fears

Near the wells, KenGen is also developing a geothermal spa. It features a large pool with mineral-
rich waters, modeled after the Blue Lagoon in Iceland where many KenGen engineers studied.

But not all Kenyans support the expansion of geothermal energy. Reuben Sempui belongs to a
Masaai community on Mt. Suswa, the site of a proposed geothermal project. "The Masaai live inside the
outer crater rim. In the inner crater rim, nobody lives there," Sempui explained. "So these are the manyattas
[homesteads] where the Masaai live."

Sempui’s community faces displacement if the project goes ahead. Members of the community are
negotiating with KenGen, demanding employment opportunities and a share of the revenue generated
by the well.

A. Find English equivalents for the following Russian ones:

1) ouar BylIKaHMUYECKOM aKTUBHOCTH; 2) KPYIHEHIINN IPON3BONUTEND F€0TEpMAJILHOM dHEpruy; 3) B
HacTosIlIee BpeMs; 4) IHEpreTUuYeckasi CUCTeMa; S) MATAThCA OT BO30OHOBIISIEMBIX UCTOYHUKOB YHEPTUH;
6) HEUCIOIb30BAHHBIE TeOTepMalibHbIe 00J7acTH; 7) YAOBJIETBOPATh MOTPEOHOCTH B AIIEKTPOIHEPTUH;
8) pacTeHue, U3BECTHOE Kak reorepMaibHas TpaBa; 9) narh 3Hak / curHai; 10) reorepmalibHbIE PECYPCHI;
11) ybenuTh koro-nubo BKIIabIBaTh J€HBTY / THBECTUPOBATH BO UTO-TM00; 12) yBenn4unBarh / HapauiuBarh
reoTepManbHOE MPOU3BOACTBO; 13) HEMOMEPHO BBICOKAas CTOMMOCTH OypeHus; 14) ckBakuna; 15)3a
UCKITtoueHueM / kpome; 16) ucrounuk; 17) cokpamarhcsi BO BpeMs HEXBaTKU MOX7ei; 18) Bectu k
OTKJIFOYEHMSIM  3JIeKTpodHepruu; 19) u3Bnekars mnap w3 ckBaxuHbl; 20) npeoOpa3oBbIBaTh Hap B
ANEKTPUYECKYIO dHepruto; 21) mopnaepxuBarb; 22) NpUHAATEKATh COOOLIECTBY; 23) CTOJNKHYTbCA C
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yIpo30i mepeceneHus; 24) BECTH TEPEroBOphI, TPEOOBATh BO3ZMOKHOCTH TPYIOYCTPOMCTBA; 25) 4acTh
JI0XOJ10B.

B. Word building

A B

1. activity (n) (adj)

2. current (n, adj) (adv)

3. (v) cover (n)

4 (V) investment (n)

5. produce (v) (n)
6.prohibit (v) (n)
7. (v) interconnecting (n)

8. exploit (v) (adj)

0. (v) release (n)

10. (v) extraction (n)

11.support (v) (n)

12. negotiate (v) (n)

13. employ (v) (n)

14. (V) share (n)

C. Answer the questions to the text

Why is Kenia considered to be the biggest producer of geothermal energy on the continent?

What kind of renewable energy has the potential to cover all of Kenya's power needs?

3. What is KenGen? When did it build its first geothermal plant in the area? Why is it ramping up
geothermal production nowadays?

4. What kind of power covers the majority of Kenya’s energy needs today? What is the reason of Kenya’s

regular blackouts?

Why is the steam released by the wells monitored for several months?

Why do not all Kenyans support the expansion of geothermal energy in the area?

7. What do the members of Masaai community face if the project goes ahead? What do they demand from
KenGen?

™=

SRl

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)
1. Kenia is the biggest producer of geothermal energy on the continent.
Currently Kenia’s national grid has the potential to cover all of Kenya's power needs.
Today KenGen, Kenya’s leading power company, is reducing geothermal production.
Hydroelectric power is a stable source of energy.
Steam extracted from the wells travels to a power plant where it is converted into electrical energy.
The members of a Masaai community support the expansion of geothermal energy in the area.

arODE

VOCABULARY EXERCISES

Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. Nowadays 13 percent of Kenia’s national power system is supplied by geothermal sustainable

energy.

2. The so-called geothermal grass, which thrives in high ground temperatures, gives the scientists a sign
of where there is potential for geothermal reserves.

3. The drilling expenses, the power station costs, and complexation all of these holes (ckBaxuna /
OypoBasi CKBaKMHA — HeTeras.cjaoBaph) are too excessive, said Geoffrey Muchemi, a development
manager at KenGen.

=
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4. Hydropower which covers a majority of Kenya’s energy needs today, is reduced during rain lacks,
leading to Kenya’s regular power failures.

5. Steam withdrawn from the hole travels through pipes to a power station, where it is transformed into
electrical energy.

6. The Masaai live inside the outer crater rim, the location of a proposed geothermal project. The
community faces resettlement if the project goes ahead.

7. Members of the community are negotiating with KenGen, demanding job placement prospects and a
part of the profits generated by the well.

1. Complete each sentence with a word from the box

plant sources grid energy
electric wind water potential
needs resources cover power
1. An electrical consists of generating stations that produce electric , high-
voltage transmission lines and distribution lines that connect individual customers.
2. Renewable energy is energy generated from natural — such as sunlight, ,
rain, and geothermal heat.
3. Kenia’s untapped geothermal fields have the potential to all of its power
4. A power is a facility for the generation of power.
5. Scientists foresee a lot of in alternative energy .
6. Hydropower is generated by using electricity generators to extract from moving
1. Complete the sentence with the appropriate word
1. Geothermal energy falls under the category of source because the water is
replenished by rainfall and the heat is continuously produced inside the earth.
2. The flowing waters in the rivers can be a good of alternative energy.
3. With 70% of the earth's surface covered with water, a great amount of can be

produced by placing turbines at strategic locations under strong currents.
4. An interconnected network for delivering electricity from suppliers to consumers is called an electrical

Many countries are demonstrating considerable interest in exploring new energy
6. is the use of geothermal heat to generate electricity.

o

OVER TO YOU
E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) a representative of KenGen convincing to invest in renewable energy;
2) a Kenyan speaking about his / her poor life because of energy problem;
3) an engineer describing the mechanism of geothermal energy production;
4) the members of a Masaai community who is against the expansion of geothermal energy in the area;
5) other.

Text 2

Kenya Moves Full-Steam Ahead on Geothermal Production (VOA)

Kenya is expanding plans to become one of the world’s top geothermal power producers with the
start of explorations at a site called Menengai.

The government is also aiming to make geothermal Kenya’s main power source. Menengai, in
Kenya’s Rift Valley, may hold the clue to boosting the country's electricity production.

Kenya is already Africa’s largest producer of geothermal power. It was the first country on the
continent to drill for geothermal energy. Last year, the International Geothermal Association ranked Kenya
as the world’s 10th largest producer of geothermal power, calling the country’s potential “massive”. But
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that was before the first well opened at Menengai earlier this year.

Ruth Musembi, public relations manager at Kenya's Geothermal Development Company, says
explorations so far are exciting. “When you get the first well — being eight megawatts, then that tells you
something," she said. "The second well which has discharged — the temperatures are very high, they are
almost over 300 degrees. That tells you that this is not an ordinary geothermal field. It’s going to be a
major, major breakthrough for this country in terms of electricity.”

Experts estimate that the site alone contains some 1,600 megawatts, or about 300 megawatts more
than Kenya’s entire energy use. The first phase of the Menengai Geothermal Project is expected to
contribute 400 megawatts to Kenya’s power grid by 2016, an increase of 30 percent.

Geothermal energy comes from the earth’s core, made up of molten rock, or magma. Temperatures
there are extremely high. In some areas, the magma is closer to the earth’s surface, heating up layers of
rock that contain pores of water. Some of this water rises to the surface in the form of hot springs and
geysers. Steam is trapped within the rock layers and can be accessed through drilling. The steam is then
harnessed to produce electricity.

Africa’s Rift Valley is an ideal location for geothermal energy. “Basically, you can drill for
geothermal anywhere, but it will be very expensive because we’ll have to drill very far down," explained
Ruth Musembi. "But in the Rift Valley, the heat has come closer to the surface, so when you drill about
two-and-a-half [or] three kilometers, you are able to get the heat source. In other places, probably you
will go many kilometers.”

Kenya’s Rift Valley contains 14 geothermal sites. Officials estimate that there are between 7,000 to
10,000 megawatts of potential geothermal energy in Kenya.

Hydro-electricity has long been Kenya’s primary power source. But massive deforestation and other
factors have led to decreasing rainfalls and the drying up of rivers and lakes, making hydroelectric power
less of an option.

Kenyan Vice President Kalonzo Musyoka told at a recent conference in Nairobi that increasing the
use of geothermal power is the key to Kenya’s development. “Power produced from geothermal resources
is a sure means of improving our peoples’ quality of life," he said. "Besides, with the Kenya Vision 2030
angling for an industrialized economy, novel sources of electric energy must be found in order to power
factories and processing lines.”

Currently, more than 80 percent of Kenya’s population does not have access to electricity.

A. Find English equivalents for the following Russian ones:

1) pacmupsTh / yBeIUYMBATh IUIAHBL; 2) BEAYILUH IPOU3BOAUTENb I€OTEPMAIbHON JIEKTPOIHEPTUN
B Mupe; 3)HamepeBarbcs cjenaTh KeHHI0O OCHOBHBIM HCTOYHMKOM T€OTepMalbHOM 3HEPruu;
4) yBenuuuBaTh  MPOU3BOJACTBO  DICKTPOIHEPTMU B  CTpaHe;, S5) KpyNMHEHIIUH  MpOM3BOIUTEH
TeOTePMAIIBHONW AJIEKTPOIHEPTHH; 6) MpoOypuUTh TEPBYIO CKBAXHHY;, 7) reoTepMalibHbIE O00JacTH;
8) kpymHeiilee JoCTUKEHUE / TPOPBIB; 9) OLleHUBATH / TOACUUTHIBATh NpUOIU3uTENnsHO; 10) morpednenue
ANEKTpOodHEpruy; 11) earHas 21IEKTpOIHEPreTHUECKasi CHCTeMa CTpaHbl; 12) 3eMHOE siIpo, COCTOSIIEe U3
pacriaBIeHHOM TOpHOM moponsl / MarMmbl; 13) oueHb BBICOKas Temreparypa; 14) mMOBEpXHOCTh 3eMIIU;
15) cnou / mimacTel TOPHOM TTOPOJIBI, COMIEPIKAIIME TTOPHI BOBI;, 16) MOMHUMATHCS HA MIOBEPXHOCTH B BHUJIC
ropsYMX HCTOYHUKOB M Tei3epoB; 17) MomyduTh NOCTYN K Iapy, HaxXOIAIIEMYyCsl B TOPHBIX IMOpOJax;
18) uneanpbHoe MectomnoniokeHue; 19) reruioBoit  mctoyHMK; 20) OCHOBHOM HMCTOYHUK DHEPIUU;
21) yHMuTOXXEHUE JIecOoB / BhIpyOKa jieca; 22) BECTH K YMEHBIICHUIO KOJIMYECTBA OCA/IKOB U BBICHIXaHUIO
pek u o3ep; 23) Aenarh THAPOIHEPTETUKY MEHEE BAXKHOM / CYIIECTBEHHOM; 24) yBEIMUNUBATh MTOTPEOIeHNE
reoTEpMaJIbHOM SHEPruy; 25) K04 K Pa3BUTUIO CTPaHbl; 26) SHEprus, MOJyuYe€HHas U3 T€0TepMalIbHbBIX
HCTOYHHUKOB; 27) BEpHOE CPEACTBO YIYULIUTh KadyeCTBO KU3HU; 28) HATHM HOBEHIlIMe HCTOUYHUKU
ANEKTPOIHEPTUH; 29) sHeprust A SMEKTPOCTAHIMNA U MPOU3BOJICTBEHHBIX JHHUH; 30) MMETh JOCTYI K
AIIEKTPUYECTBY.

B. Word building

A B

1. (v) expansion (n)
15




2. produce (v) (n)

3. explore (V) (n)

4. aim (V) (n)

5. (v) drilling (n)

6.estimate (v) (n)
7. contribute (v) (n)

8. improve (V) (n)

9. extreme (adj) (adv)

10. (V) access (n)

11. v) location (n)

12. forest (n) (n)

13. (V) use (n)

14. develop (v) ()

15. improve (v) (n)

16. (adv) current (adj)

C. Answer the questions to the text

1. What plans is Kenya expanding with the start of explorations at a site called Menengai?

2. Why may Menengai hold the clue to boosting Kenya's electricity production?

3. Kenya is the world’s 10th largest producer of geothermal power, isn’t it?

4. Why is Menengai going to be a major breakthrough for Kenia in terms of electricity?

5. How much energy does the site of Menengai alone contain? Is it enough to meet Kenia’s energy
demand?

6. How much energy is the first phase of the Menengai Geothermal Project expected to contribute to
Kenya’s power grid by 2016?

7. Where does geothermal energy come from? How can steam trapped within the rock layers be
accessed?

8. Why is Africa’s Rift Valley considered to be an ideal location for geothermal energy? How many
geothermal sites does Kenya’s Rift Valley contain?

9. What factors make Kenia’s hydroelectric power less of an option?

10. What is the key to Kenya’s development, according to Kenyan Vice President Kalonzo Musyoka?
Why?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. Kenya is expanding plans to become one of the world’s top hydropower producers with the start
of dam constructions at a site called Menengai.

2. The first country on the continent to drill for geothermal energy, Kenya is Africa’s largest producer
of geothermal power.

3. Being not an ordinary geothermal field, Menengai is going to be a major breakthrough for this
country in terms of electricity.

4. Experts estimate that Menengai alone contains as much energy as would be enough to meet
Kenya’s energy needs.

5. Steam, trapped within the rock layers and accessed through drilling, is harnessed to produce
electricity.

6. Africa’s Rift Valley is an ideal location for geothermal energy because the heat source is close to
the surface.

7. Massive deforestation and other factors have led to decreasing rainfalls and the drying up of rivers

16



and lakes, making Kenia’s hydroelectric power less of an option.

8. Increasing the use of wind and solar power is the key to Kenya’s development.
9. According to Kenyan Vice President Kalonzo Musyoka, power produced from geothermal

resources is a sure means of improving peoples’ quality of life.

10. Currently, more than 80 percent of Kenya’s population has access to electricity.

VOCABULARY EXERCISES
1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. Kenyan government intends to make geothermal energy Kenya’s main power supply.
2. Kenya is Africa’s largest generator of geothermal energy.
3. Menengai’s geothermal project is going to be the main step forward for this country in terms of
electricity as the first hole opened at this site generated 8 megawatts of energy.
4. Experts evaluate that the site alone encloses about 300 megawatts more than Kenya’s entire power
demand.
5. Temperatures at the earth’s core, made up of magma, are exceedingly high.
6. The Rift Valley is an ideal site for geothermal energy because one can get the thermal source quite
close to the earth’s surface.
7. Massive deforestation and other factors resulted in reduction of rainfalls and the drying up of rivers
and lakes, making hydroelectric power, Kenya’s major power supply, less of relevance.
8. Extension of consumption of geothermal power is the key to Kenya’s improvement.
9. Up-to-date supplies of electric energy must be found for power factories and processing lines.
10. At present, more than 80 percent of Kenya’s population does not have access to electricity.
2. Complete each sentence with a word from the box
source contribute well breakthrough
geysers field deforestation grid
source location surface access
producer means explorations resources
1. With the start of at a site called Menengai Kenya is expanding plans to become one
of the world’s top geothermal power producers.
2. Kenia’s government aims to make geothermal Kenya’s main power
3. Before the first was opened at Menengai Kenya was ranked as the world’s 10th largest
of geothermal power.
4. Menengai is not an ordinary geothermal . It’s going to be a major
for this country in terms of electricity.”
5. The first phase of the Menengai Geothermal Project is expected to 400 megawatts to
Kenya’s power by 2016.
6. Water containing in layers of rock rises to the earth’s in the form of hot springs and
7. Africa’s Rift Valley is an ideal for geothermal energy because the heat
is close the surface.
8. Massive and other factors have led to decreasing rainfalls and the drying up of rivers
and lakes, making hydroelectric power less of an option.
9. Power produced from geothermal is a sure of improving peoples’ quality
of life, according to Kalonzo Musyoka, Kenyan Vice President.
10. Currently, more than 80 percent of Kenya’s population does not have to electricity.
3. Complete the sentence with the appropriate word
1. Geothermal energy uses the heat in the Earth's core — either from rocks and water near the

or through drilling deep wells.
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According to the International Energy Agency, 404 million people in India don’t have
to electricity.

Hydropower is considered to be the leading source of renewable .
Kamchatka is known for its famous Valley of , the second largest concentration of
and hot springs in the world.

Temperatures at the earth’s core, made up of are extremely high.

Kenya’s Rift Valley containing 14 is an ideal location for geothermal energy.
Hydro-electricity has long been Kenya’s primary power , but with decreasing rainfalls
hydroelectric power has become less of an option.

The first opened at Menengai contributed 8§ megawatts to Kenya’s power grid.

With industrial and population growth global demand for energy has risen.

. At the center of the Earth is the , which has two parts. The solid, inner of

iron is surrounded by a liquid, outer composed of a nickel-iron alloy.

OVER TO YOU
E. Present your point of view on the problems and solutions discussed in the unit as if you were:

1) public relations manager at Kenya's Geothermal Development Company, explaining why Menengai
project is going to become a major breakthrough for this country in terms of electricity;

2) a scientist explaining the mechanism of producing geothermal power;

3) an economist speaking about economic benefits of explorations at Kenya’s Rift Valley;

4) a member of Kenyan government speaking about the use of geothermal power as the key to Kenya’s
development;

5) other.
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Unit 3. Nuclear Power

Text 1

China set to build 200 nuclear power plants: report

Beijing — China plans to build 200 new nuclear power plants and speed up the construction of 29
more as part of efforts to cut the high level of emissions generated by the large-scale use of coal.

China’s demand for nuclear plants will reach 200, with four to six new projects being approved
annually before 2015, said Jian Jingwen, deputy head of the equipment department at the State Nuclear
Power Technology Corporation.

The number will touch 10 plants every year after 2020, Jian was quoted as saying by state-run China
Daily.

China plans to increase nuclear power generation capacity from 10.7 gigawatts in 2010 to 160
gigawatts in 2040, the report said.

China is also strengthening its efforts to develop clean energy. When it comes to finding a solution
to China’s air pollution problem, experts and environmental officials are unanimous in their belief that
nuclear power is the way to go even though misgivings remain, the report said.

China will also account for 40% of the global net increase in nuclear capacity between 2010 and
2040, the report said, quoting an international energy outlook released by the US Energy Information
Administration.

A total of 29 atomic plants are being built after the Chinese government lifted a ban imposed after
the Fukushima nuclear plant disaster in Japan.

Nuclear energy is preferred as China is unable to bring down the high pollution levels generated
by excessive use of coal in most manufacturing units, officials say.

http://www.livemint.com

A. Find English equivalents for the following Russian ones:

1) moctpouts artomuyto snektpocTtannuio (ADC); 2) yCKOpATh CTPOUTENBCTBO; 3) 4acTh PabOTHI;
4) cHUXKAaTh YPOBEHb BHIOPOCOB / 3arpsI3HEHUS; 5) MPOMBIIIIEHHOE UCTIOIb30BaHKE YIVIs; 6) MOTPeOHOCTD
B ADC; 7) nocturarb; 8) 0100psATh NPOEKThI; 9) IUTUPOBATH / ccbuiaThes Ha; 10) yBenuuuBaTh BEIpaOOTKY
aTOMHOM 3nekTposHepruu; 11) ycunuare padoty; 12) pa3BUBaTh SKOJIOTMYECKH YHCTYIO SHEpPTHIO;
13) uckare pemienue; 14)3arps3HeHre Bo3Ayxa; 15)3KcrmepT 1O OXpaHE OKpYXarolled Ccpemsl;
16) enunornacHeli / eguHonymiHbIi; 17) mHenue; 18) monoxmen! / Tak u Hamo! (BOCKIMIIAaHHE B 3HAK
ono0penus — pasr.); 19) omacenust; 20) HECTH OTBETCTBEHHOCTh / OTBeYaTh; 21) yBeIMUE€HHE MOIIHOCTH
aTOMHOM AJIEKTPOCTAHLIMU; 22) B COBOKYIHOCTH / CyMMapHO; 23) cHUMarh 3anpeT; 24) Hajararb 3amperT;
25) aBapus Ha ADC B Snonuu; 26) npeAnodTUTENbHbIN; 27) ObITh HE B COCTOSHUU; 28) CHUXKATh BHICOKHM
YPOBEHb 3arpsizHeHus; 29) upesmepHoe Ucnosib30BaHue yris; 30) NpOMBIILITIEHHOE NTPeIpUsTHE.

B. Word building

A B
1. speed (V) (n),
2. construct (v) (n)
3. cut (v) (n)
4. (v) emission (n)
5. use (v) (n)
6.demand (v) (n)
7. approve (v) (n)
8. (v) equipment(n)
9. increase (V) ()
10. (V) generation (n)
11. (v) strength (n)
12. develop (v) (n)
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13. clean (v) (adj)
14. (v) pollution (n)
15.environment (n) (adj)
16. (v) belief (n)

17. account (v) (n)

18. (n) total (adj)

19. v) ban (n)

20.disaster (n) (adj)

C. Answer the questions to the text

1. Why does China plan to build 200 new nuclear power plants and speed up the construction of 29
more plants?

2. What are China’s plans in point of nuclear power generation capacity?

3. Does China seek to develop clean energy?

4. What kind of power can become a solution to China’s air pollution problem?

5. What percent of the global net increase in nuclear capacity will China account for between 2010
and 20407

6. Why did the Chinese government impose a ban on the construction of its power plants?

7. Why is nuclear energy preferred in China?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. China plans to build 200 new hydropower plants and slows down the construction of 29 more
stations.

2. Construction of new nuclear power plants is a part of efforts to cut the high level of emissions
generated by the large-scale use of coal.

3. China’s demand for nuclear plants will reach 200, with four to six new projects being approved
annually before 2015.

4. China plans to decrease nuclear power generation capacity from 160 gigawatts in 2010 to 10.7
gigawatts in 2040.

5. China is also strengthening its efforts to develop clean energy.

6. Experts and environmental officials are unanimous in the belief that solar energy is a solution to
China’s air pollution problem.

7. A total of 29 atomic plants were shut after the Chinese government imposed a ban after the
Fukushima nuclear plant disaster in Japan.

VOCABULARY EXERCISES

1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. China plans to build 200 new atomic power stations and speed up the building of 29 more plants.

2. Construction of new nuclear power plants is a part of efforts to reduce the high level of emissions
produced by the large-scale utilization of coal.

3. China is also intensifying its efforts to expand clean energy.

4. When it comes to finding a solution to China’s air pollution problem, the ecologists are sure that
atomic power is the way to go even though doubts remain.

5. China will account for 40% of the global power grid growth in atomic capacity between 2010
and 2040.

6. 29 atomic stations are being built after the Chinese government lifted a prohibition imposed after
the Fukushima nuclear plant calamity in Japan.

20



7. Nuclear energy is favored as China is unable to cut the high pollution levels generated by
excessive use of coal in most manufacturing units.

1. Complete each sentence with a word from the box

efforts capacity pollution disaster

emissions construction nuclear solution

1. 200 new power plants are to be built in China.
2. China speeds up the of its 29 nuclear power plants.
3. Nuclear power plants construction is a part of to cut the high level of
generated by the large-scale use of coal.
4. China plans to increase nuclear power generation up to 160 gigawatts in 2040.
5. Nuclear power is a to China’s air pollution problem.
6. The construction of 29 atomic plants was banned after the Fukushima nuclear plant
in Japan.

7. Nuclear energy is preferred as China is unable to bring down the high levels
generated by excessive use of coal.

2. Complete the sentence with the appropriate word
1. Over 60 power are currently being constructed in 13 countries including
Taiwan, China, South Korea and Russia.
2. Most reactors currently planned are in the Asian region, with fast-growing economies and rapidly-
rising electricity .

3. China is likely to supply components to US nuclear power under construction as part
of a bilateral co-operation agreement between the two countries.

4. Beijing plans to supply traditional ally Pakistan with two more nuclear , worth some
$9 billion.

5. China plans to ban new coal-fired power plants in three key industrial regions around Beijing to
cut the country's air .

6. China plans to increase its use of like wind and solar to 13% of total consumption
by 2017.

7. Following a major earthquake, a 15-metre tsunami disabled the power supply and cooling of three
Fukushima Daiichi reactors, causing a nuclear on 11 March 2011.

OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) an environmental expert speaking about China’s air pollution problem;
2) a power engineer speaking about the necessity of replacing coal-fired power plants by clean energy
sources;
3) a member of China’s Government speaking about the necessity of nuclear power plants construction as
a solution to cut the high level of air pollution;
4) an economist speaking about economic benefits of the of nuclear power plants construction for China;
5) other.

Text 2

Pakistan Plans Nuclear Power Plant With China Amid Energy Woes

By Augustine Anthony

Pakistan plans to construct a civil nuclear power plant with China’s help in the country’s biggest city
to meet growing demand for energy, Prime Minister Nawaz Sharif said today. “We and China are building
this plant together,” Sharif told a seminar in Islamabad that was televised live by state-run PTV. China has
helped Pakistan build two atomic reactors at Chashma in Punjab province, and is assisting with two more
under construction at the same site. The new plant would be the second in Karachi.
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The government says the complex, which will contain two Chinese-built nuclear reactors, will cost
$9.6 billion and will help assuage the power crisis that has crippled daily life and slowed down the
national economy development in recent years. The reactors are expected to start supplying 2,200
megawatts to the grid by 2019. The complex is not the first energy investment on nuclear project in
Pakistan that China has been involved with, but it will be by far the largest.

Sharif regained power for a record third time in a May election on a pledge to end chronic power
shortages that have weighed on growth in the country’s $231 billion economy. The IMF approved a $6.6
billion loan in September for the South Asian nation to help stabilize the economy, which has also been
hurt by a Taliban insurgency.

Nuclear-armed Pakistan’s growing dependence on long-time ally China follows years of strained
relations with the U.S. amid the war in Afghanistan and American drone attacks against Pakistani
guerrillas in the country’s tribal areas. “Drone attacks on Pakistan are totally unacceptable,” Sharif said
during the speech at the seminar.

Even so, Pakistan is seeking a civil nuclear agreement with the U.S. similar to the one President
George W. Bush reached with India in 2008 as it seeks to do away with power cuts lasting as long as 18
hours a day during peak demand in summer. Pakistan tested nuclear devices in 1998, after India conducted
similar experiments.

Power outages in Pakistan sparked violent street protests around the nation in the past, and factories
have had to shutter or drastically reduce production without a steady supply. Blackouts contributed to
the defeat of former President Asif Ali Zardari’s party in May. Sharif said in his party manifesto that his
administration plans to attract $20 billion in investment to add 10,000 megawatts to the grid in five years.

Electricity interruptions, as well as shortages of natural gas, sliced two percentage points off
economic growth in the fiscal year that ended in June 2012, the most recent year for which data is available
from Pakistan’s Planning Commission.

http://www.bloomberg.com

A. Find English equivalents for the following Russian ones:

1) cTpOUTh  arTOMHYIO  DJIEKTPOCTAHILIMIO;  2) YIOBJIETBOPATH  PAacTyIlyl0 MOTPEOHOCTh B
ANIEKTPOIHEPTHH; 3) SAIEPHBIN peakTop; 4) MoMorarh; 5) B 3TOM e MecTe; 6) BKJIoUarh B ce0s / coaepkarh
7B SIZIEPHBIX peakTopa; 7) ycloKauBaTh / yTONATh; §) SHEPreTUUECKU Kpu3uc; 9) yXyamarb / HOPTUTb
MOBCEIHEBHYIO kH3HB; 10) TOpMO3UTh pa3BUTHE JKOHOMHKH; 11) B mocnegnue roasl; 12) momada
ANIeKTpo3Heprun; 13) MHBECTHpPOBaHUE SAJIEPHBIX MPOEKTOB; 14) ObITh BOBIEYEHHBIM B; 15) ABHO /
6e30roBopouHo; 16) naBate 0643aTenbCTBO; 17) XpOHUYECKHM AePULUT 31eKTposHepruu; 18) onpenenuTs
SKOHOMHUECKHH pocT; 19) ogobputh ccyny / 3aeM; 20) cTabunn3upoBaTh SKOHOMUKY; 21) HaHOCUTB Bpen /
MPUYMHATE yiiepO; 22) Bocctanue Tammuban; 23) Bo3pacTaromias 3aBUCUMOCTb; 24) TaBHHM COIO3HUK;
25) narsnytble oTHomieHus ¢ CIIIA; 26) Ha ¢oHe BoiiHbI B Adranucrane; 27) Hana/JeHue aMEpUKaHCKUX
OECIUIIOTHUKOB Ha NAaKUCTAHCKUX MNapTH3aH; 28) HeAONMYCTHUMBIH / HempuemieMsbli; 29) noOuBarbcs
3aKJIIOYCHHS cortamieHuss B cdepe snepHoit sHepretuku; 30) mobutbes commamienuss ¢ Munuei;
31) uz6aButhbcs OT; 32) OTKIIOUEHHE DJIEKTPOIHEPrHMH / TpeKpalleHHe IMoJadd 3JIEKTPOIHEPrHH;
33) mpomomkarbes 10 18 yacoB B neHb; 34) nukoBoe noTpebiieHne / MukoBasl Harpyska; 35) sjepHoe
yCTpPOMCTBO; 36) MPOBOAUTH IMOJOOHBIE 3KCIEPUMEHTHI; 37) BbI3BaTh OypHbIE YIUYHBIE IPOTECTHI;
38) 3HAQUUTENPHO  COKpallaThb  MPOU3BOACTBO;  39) mocTOsHHAs  mojada  (AIEKTPOIHEPIHH);
40) coneiicTBoBaTh / BHOCUTH BKJIaM; 41) mpuBiieub MHBECTUIIUH; 42) 3JIEKTpOIHEpreTUYecKas cucrema /
ANeKTpUYecKas ceThb / eAuHasl sHeprocuctema; 43) mepepbiBbl B dJeKTpocHaOkeHuu; 44) nepunut /
HEJ0CTaTOK HaTypaJIbHOTO rasa; 45) 3JKOHOMUUYECKUN POCT.

B. Word building

A B
1. construct (v) (n)
2. meet (V) (n)
3. (V) demand (n)
4. assist(v) (n)

22


http://www.bloomberg.com/

5. contain (V) (n)
6. slow (v) (adj), (adv)
1. (v) development (n)

8. recent (adj) (adv)
9. supply (v) (n)
10. invest (v) (n)
11. (v) growth (n)

12. approve (v) (n)
13. (v) loan (n)

14. stabilize (v) (n)
15. hurt (v) (n)
16. (v) dependence (n)

17. (v) relation (n)

18. attack (v) (n)
19. accept (v) (adj)
20. (v) agreement (n)

21. %) conduct (n)

22. violent (adj) (n)
23. reduce (v) (n)
24. produce (v) (n)
25. (v) contribution (n)

26. attract (v) (adj)
27. (v) interruption (n)

28. economic (adj) (n)

C. Answer the questions to the text

1. What for does Pakistan plan to construct a civil nuclear power plant in the country’s biggest city?
2. Who helps Pakistan build nuclear power plants?

3. What will the new plant in Karachi help?

4. What amount of energy are the reactors expected to supply to the national grid?

5. Is the complex the first China’s investment on nuclear project in Pakistan?

6. What helped Sharif regain power in a May election?

7. What is expected to help stabilize Pakistani economy? What has the economy been hurt by?
8. What are the reasons of strained relations between Pakistan and the USA?

9. Why is Pakistan seeking a civil nuclear agreement with the U.S?

10. What sparked violent street protests around the nation in Pakistan the past?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. Pakistan plans to construct a solar power plant with India’s help to meet growing demand for
energy in rural areas the country.

2. The complex will contain two nuclear reactors and will help assuage the power crisis that has
crippled daily life and slowed down the national economy development in recent years.

3. The reactors are expected to start supplying 220 megawatts to the grid by 2029.
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4. The complex is the first energy investment on nuclear project in Pakistan that China has been
involved with.

5. Sharif regained power in a May election on a pledge to end chronic power shortages that have
weighed on the country’s economic growth.

6. Pakistani national economy was hurt by a long-term drought.

7. China and the U.S are nuclear-armed Pakistan’s long-time allies.

8. Pakistan is seeking a civil nuclear agreement with the U.S.

9. Power outages in Pakistan sparked violent street protests and contributed to the defeat of former
President Asif Ali Zardari’s party in May.

10. Electricity interruptions as well as shortages of natural gas contributed to economic growth of the
country.

VOCABULARY EXERCISES
1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. Pakistan plans to build a civil nuclear power plant with China’s help in the country’s biggest city
to cover growing need for energy.

2. China has helped Pakistan build two atomic reactors in Punjab province, and is helping with two
more under construction at the same place.

3. The complex will include two Chinese-built nuclear reactors and will help mitigate the power
crisis.

4. The power crisis worsened daily life and reduced the national economy growth in recent years.

5. The atomic reactors are expected to start providing 2,200 megawatts to the power network by
2019.

6. Sharif promised to cease chronic power lacks that have weighed on development in the country’s
$231 billion economy.

7. The IMF approved a $6.6 billion credit in September for the South Asian nation to help stabilize
the economy, which has been damaged by a Taliban rebellion.

8. Pakistan is searching for a civil nuclear contract with the U.S. similar to the one President George
W. Bush signed with India in 2008 as it seeks to get rid of blackouts.

9. Power outages in Pakistan caused violent street protests around the nation in the past, and factories
have had to close or drastically decrease production without a stable supply.

10. Electricity disruptions as well as lacks of natural gas slowed down the country’s economic
growth.

2 Complete each sentence with a word from the box

reactors development plant supply
supplying dependence investment grid
attacks reduce agreement cuts
pledge demand relations outages
atomic daily crisis shortages
1. Construction of a civil nuclear power in Pakistan will help meet growing
for energy.
2. Two reactors were constructed in Pakistan in Punjab province and two more
reactors are currently under construction at the same .
3. The complex will contain two nuclear and will help assuage the country’s power
4. The power crisis has crippled life and slowed down the national economy
5. The nuclear reactors are expected to start 2,200 megawatts to the power
by 2019.
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6. The complex is not the first China’s energy on nuclear project in Pakistan but it
will be by far the largest.

7. Sharif regained power in a May election on a to end chronic power

8. Nuclear-armed Pakistan’s growing on long-time ally China follows years of
strained with the U.S. amid American drone against Pakistani guerrillas
in the country’s tribal areas.

9. Pakistan is seeking a civil nuclear with the U.S. as it seeks to do away with power
lasting as long as 18 hours a day during peak demand in summer.

10. Power in Pakistan sparked violent street protests around the nation in the past,
and factories have had to shutter or drastically production without a steady

1. Complete the sentence with the appropriate word

I.A is a system that contains and controls sustained nuclear chain reactions.

2. A nuclear power is a thermal power station in which the heat source is a nuclear reactor.

3. Nuclear plant, like plants that burn coal, oil and natural gas, produce by boiling
water into steam

4. Nuclear energy is America's third-largest of electricity after coal and natural gas.

5. The new Pakistani government faces all sorts of challenges, but its most immediate task is to bring
an end to crippling power

6. Like many other problems that afflict Pakistan, the energy is a product of years of
steady neglect in a country of scarce resources, a growing population and poor management decisions.

7. Every day, millions of Pakistanis across the country have no access to , summer
or winter.

8. Pakistani and U.S. strained after the U.S. drone had killed the Taliban leader,
Hakimullah Mehsud.

9. Thousands of people in Pakistan protest American attacks inside Pakistani territory.

10. China remains a close of Pakistan, and continues to offer assistance to the

latter's nuclear program.

OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) a journalist speaking about Pakistan’s plans to construct a civil nuclear power plant in the country’s
biggest city;
2) a representative of Pakistani government speaking about the complex that is expected to help assuage
the country’s power crisis;
3) an economist speaking about Pakistan’s economic situation and the factors slowing the economy down;
4) a politician speaking about the necessity of a civil nuclear agreement with the U.S;
5) other.
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Unit 4. Solar Power

Text 1

US Company to Increase Juba's Solar Power (VOA)

Simon Kasmiro

JUBA, SOUTH SUDAN — Central Equatoria state authorities have signed a memorandum of
agreement with California technology start-up PV Tech Inc to build a hybrid solar-combustion power
plant near the South Sudanese capital.

State Minister for Physical Infrastructure Samuel Suba signed the memorandum last week with PV
Tech Inc.

"In a country where most on-grid* and off-grid** electricity is provided by diesel generators, this
new capacity will be a more stable and cheaper alternative," PV Tech said in a statement.

According to the World Bank, less than one percent of South Sudanese have access to electricity.
What power they do have tends to come from diesel generators.

Rajaf Payam, about three kilometers (1.8 miles) outside Juba, is being eyed as a potential site for
the solar plant. The plant is expected to start by producing 20 megawatts of power for Juba. Suba said
there was a possibility that it would ramp up gradually to 150 megawatts, which would be enough to
meet all of Juba's electricity needs. The plant is also expected to generate nearly 300 jobs, and if
everything goes to plan, PV Tech is expected to break ground on the project next month.

Juba has not had state-provided power since oil production stopped early last year amid a dispute
with Khartoum over the transit fees Sudan was charging to carry South Sudanese crude through northern
pipelines to export terminals.

Deputy Governor Manasseh Lomole Waya welcomed the new plant at the signing ceremony, but said
the state is still looking at developing other sources of power, such as hydroelectricity, to allow rural
areas of Central Equatoria to be electrified, too.

During a regional conference last month on the use of the Nile River for hydroelectric projects, South
Sudan’s Minister of Irrigation and Water Resources, Mayom Akech, announced that Juba had selected 16
sites along the Nile River to develop dams to be used for hydroelectric power. Lomole said investors are
still being sought for those projects.

*on-grid electricity — B citydae ¢ colHeUHOM OaTapeeit — 3TO OTHOBPEMEHHOE BKIIIOUECHHE TMOJauu
SHEPTUH U COIIHIIA, U JPYTOT0 UCTOYHHKA (JIsI THOPUIAHBIX CTAHIU)

**off-grid electricity — BBIKJIFOUEHHE TIOJa4Xd OT BTOPOTO HMCTOUYHHUKA W HCIIOIH30BAHUE TOJIBKO
SHEPTUH OT COJTHEYHON OaTapeu.

A. Find English equivalents for the following Russian ones:

1) nognucary comamieHue c; 2) ruOpuHas COJHEYHas DSJEKTPOCTaHLUs; 3) AIEeKTPOIHEPIHs,
NoJly4aeMasi OT SHEprocucTeMbl; 4) anekTpuyeckas EMKOCTb; 5) Oojiee cTaOMIBbHBIN U HETOPOTOif ICTOYHUK
ANEKTPOIHEPTHH; 6) COTIIacHO / B COOTBETCTBHUU C; 7) pacCMarpuBaeTCsl Kak BO3MOXKHOE / TOTEHIIHAIBHOE
MECTO JIsi CTPOMTENbCTBA COJTHEUHOM 3JIEKTPOCTAHIMK; §) MPOU3BOIUTH 3JIEKTPOIHEPTHIO TSl CTPaHBbI;
9) nocreneHHO HapalBaTh 00bEM MPOU3BOJACTBA AEKTpodHepruun; 10) yIoBIeTBOPUTH MOTPEOHOCTH B
anekTpo’Hepruu; 11) co3narb HOBble paboune Mecta; 12) pa3BuBaTh JApYrHe HCTOYHMKH SHEPTUH;
13) anexTpuduuupoBars / cHaOXaThb JIEKTPUUECTBOM CENbCKHUE paiioHbl; 14) namba / I1UIOTHHA;
15) MUHUCTp METHOpPALIMU U BOJHBIX pecypcoB; 16) uckare MHBECTOPOB JUISI TPOEKTA.

B. Word building

A B
1. agreement (n) v)
2. electricity (n) v)
3. (V) generator (n)
4. (v) access (n)
5. solar (n) (adj)
6.produce (V) (n)

26



7. (n) investment (n)
8. sign (V) (n)

9. use (v) (n), (n)
10. (v) irrigation (n)

C. Answer the questions to the text

1. What memorandum have Central Equatoria state authorities signed with California
technology start-up PV Tech Inc?

2. How is most on-grid and off-grid electricity in South Sudan provided nowadays?

3. Whatkind of energy can become a more stable and cheaper alternative to electricity provided
by diesel generators?

4.  How much energy is a hybrid solar-combustion power plant expected to produce? How much
energy would be enough to meet all of Juba's electricity needs?

5. What sources of power can allow to electrify rural areas of Central Equatoria?

6. How many sites had been selected along the Nile River to develop dams to be used for
hydroelectric power?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. State authorities of Central Equatoria have signed a memorandum of agreement with
California technology start-up PV Tech Inc to build a geothermal power plant near the South Sudanese
capital.

2. Currently South Sudanese have access to electricity provided by diesel generators.

3. Ahybrid solar-combustion power plant is expected to provide energy that would be enough
to meet all of Juba's electricity needs.

4. The plant is also expected to generate nearly 300 jobs.

5. Juba has always had state-provided power as South Sudan is known for its oil production.

6. Investors are still being sought for developing other sources of power, such as
hydroelectricity, that will allow to electrify rural areas of the country.

VOCABULARY EXERCISES
1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. A hybrid solar-combustion power station is expected to produce a more steady and
inexpensive energy than electricity provided by diesel generators.

2. The station is expected to start by producing 20 megawatts of energy for the country and
there is a possibility that it would expand gradually to 150 megawatts, which would be enough to cover
all of Juba's electricity necessities.

3. The station is expected to create 300 places of employment.

4. The state is still looking at evolving other power supplies, such as hydroelectricity.

5. Jubahad chosen 16 places along the Nile River to develop dikes to be used for hydroelectric

power.
2. Complete each sentence with a word from the box
power access rural alternative
dam plant energy irrigation
1. means to bring water to land through a system of pipes.
2. Today less than one percent of South Sudanese have to electricity.
3.  Solar is known to be a more stable and cheaper to

electricity provided by diesel generators.
4. Abarrier that impounds water or underground streams is called a
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5. Solar is produced by collecting sunlight and converting it into electricity.
6. A new hydropower had been recently built on the River Nile in order to
electrify areas of Central Equatoria.

3. Complete the sentence with the appropriate word

1. According to the report made by the World Bank, 1.2 billion people around the world still have
no to electricity.

2. _is the conversion of sunlight into electricity.

3. produced by hydroelectric dams accounts for 20% of the world’s total
production of electrical energy.

4. Anew solar plant constructed in the area is expected to cover all of the country's .

5. The state is looking at developing other of power, such as hydroelectricity and
solar energy.
6. South Sudan’s Minister of Irrigation and made a report on the use of the Nile

River for hydroelectric projects.

OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) a South Sudanese speaking about his / her poor life because of energy problem;
2) a representative of the World Bank who has invested in the construction of a hybrid solar-combustion
power plant in South Sudan;
3) Minister of Irrigation and Water Recourses speaking about the use of the Nile River for hydroelectric
projects;
4) a TV reporter speaking about building a hybrid solar-combustion power plant near the South Sudanese
capital;
5) other.

Text 2

Google pumps $12M into African solar energy project

By Jolie O'Dell | VentureBeat.com,

In its billionth green energy investment, Google has targeted the Jasper Power Project, a South
African solar plant.

The investment totals $12 million and marks the search company’s first investment in Africa. This
sum is part of a larger $260 million round including investors such as SolarReserve, a U.S. solar power
developer; Intikon Energy, a South African renewable energy developer; and the Kensani Group, a South
African empowerment investment firm.

The Jasper Power Project will be an advanced photovoltaic plant capable of generating 96 MW
of clean energy for residents of South Africa. The project is designed not only to meet the country’s
renewable energy goals but also to create long-term jobs and economic opportunity.

“Back in 2008, South Africa experienced a severe energy shortage, which resulted in blackouts
throughout the country and slowed down economic growth,” writes Google energy and sustainability
director Rick Needham today on the company blog.

“Since then the South African government has been actively supporting the growth of new sources of
electricity to power the nation. ... Given South Africa’s position as an economic powerhouse in Africa, a
greener grid in South Africa can set an example for the whole continent.”

Previously, Google has made big investments in solar projects around the world. There’s a $168
million investment in a Mojave Desert power tower, a $94 million investment in photovoltaic projects
throughout California, a smaller $5 million round for a plant in Germany, and a $280 million deal for
SolarCity, which went public the following year. All that is augmented by other investments in green energy
particularly wind farms.

http://www.washingtonpost.com/business/technology/google-pumps-12m-into-african-solar-energy-

project
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A. Find English equivalents for the following Russian ones:

1) uaBecTUpOBaHUE / BIIOKEHUE KalHTala B BO30OHOBISIEMYIO SHEPTHUIO; 2) MPOEKT COTHEYHOU
AIIEKTPOCTAHIIMM; 3) CyMMa HHBECTULIUI; 4) IPOEKTUPOBIIUKY / pa3pabOTYUKU BO30OHOBIISIEMOM SHEPTHH;
5) coBpeMeHHasi (OTOINEKTPUUSCKAs CTaHIUs; 6) CHOCOOHBIA BBIPAOATHIBATH DKOJIOTHYECCKH YHUCTYIO
sHepruto; 7) xurenu Adpuku; 8) yIoBIETBOPITH MOTPEOHOCTH CTPaHbI B BO30OHOBISIEMON 3HEPIUU;
9) co3naBath paboume wmecta; 10) 3KOHOMHYECKass BO3MOXHOCTH; 11) ucmbIThIBaTh  jAeuImT
ANIEKTpO3HEprun; 12) MpuBOIUTH K OTKJIIOUEHUSIM SJIEKTPOIHEpruH Mo Bced crpane; 13) 3amemiuTh
SKOHOMHYECKHI pocT / pa3Butue; 14)aKkTUBHO TMOAJEPKUBATh pPA3BUTHE HOBBIX HCTOYHUKOB
aneKkTpodHepruu; 15) anekrpocranuusi; 16) SKOIOTMYECKH 4YHUCTasl BJIEKTPOdIHEpPreThdeckas cucreMa
MOJKET CTaTh MIPUMEPOM BCEMY KOHTHHEHTY; 17) paHee / mpeaBapuTENIbHO; 18) MIIITMOHHBIE MHBECTHIINH
/ BOXeHusI B (POTORIEKTPHUUECKHE MTPOEKThI; 19) MUIUTMOHHBINA KOHTPaKT; 20) yBelINYMBaTh MHBECTULIUU B
MIPOU3BOICTBO IKOJIOTMUECKH YUCTON IHEPTHUU.

B. Word building

A B
1. invest (V) (n)
2. target (v) (n)
4. (V) renewable (adj)
4. (V) generation (n)
5. (V) resident (n)
6. create (V) (n)
7. (adj) sustainability (n)
8. (adj) solar (n)
9. augment (v) (n)
10. produce (v) (n)
11. (v), (n) deal (n)

C. Answer the questions to the text

1. What has Google targeted in its billionth green energy investment?

2. What does the investment totals $12 million mark?

3. What will the Jasper Power Project be? How much clean energy will it be capable of generating?
4. What is the project is designed to?

5. What slowed down the economic growth of South Africa?

6. What sources of electricity have active support from the South African government?

7. What green projects were invested by Google?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. Google has never made green energy investments.

2. The investment that totals $120 million, marks the search company’s last investment in Asia.

3. The Jasper Power Project will be an advanced geothermal plant capable of generating 96 MW of
energy for residents of Japan.

4. The project is designed to meet the country’s renewable energy goals and to create long-term jobs
and economic opportunity.

5. A severe energy shortage South Africa experienced in 2008 resulted in country’s economic
development.

6. Since 2008 the South African government has been actively supporting the growth of new sources
of electricity to power the nation.

7. Before the investment in a South African solar plant Google has never made big investments in
solar projects.
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VOCABULARY EXERCISES
1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. With its green energy investment, Google has started the Jasper Power Project, a South African
solar station.

2. The Jasper Power Project will be a modern photovoltaic station able of producing 96 MW of
renewable energy for the population of South Africa.

3. The project is aimed to cover the country’s clean energy goals.

4. The project of a solar station is expected to produce long-term employments for the residents of
the country.

5. A severe energy deficiency, which caused power cuts throughout South Africa slowed down the
country’s economic development.

6. The South African government actively maintains the development of new sources of power to
electrify the nation.

7. Various rounds and contracts Google has made beforehand were enlarged by other investments
in renewable energy.

1. Complete each sentence with a word from the box
growth goals investment sources
plant shortages residents blackout
1.A is a short- or long-term loss of the electric power to an area.
2. The Power Project is expected to produce electricity for the of this country.
3. A severe energy the country experienced in 2008 resulted in blackouts that
slowed down economic
4. The project is designed to meet the country s renewable energy .
5. The South African government actively supports the growth of alternative of
electricity.
6. .An advanced solar will be capable of generating 96 MW of clean energy.
7. Google has recently made a $94 million in photovoltaic projects throughout
California.

2. Complete the sentence with the appropriate word

1. Five years ago the country was suffering from power that paralyzed its factories
and halted mines.
2. Currently green energy in South Africa is surging.

3. Solar photovoltaic is known to be a sustainable energy
4. After hydro and wind power solar photovoltaic is now the third most 1mp0rtant
energy source in terms of globally installed capacity.

5 The firm has recently won a to build a 50 MW solar power plant project in the area.
6. of many countries such as India, China and Africa still have no access to electricity.
7. The project is designed to long-term jobs and economic opportunity.

OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) a journalist speaking about Google’s investment in the Jasper Power Project, a South African solar plant;
2) a member of SolarReserve, a U.S. solar power developer explaining the reasons of green energy
investments in South Africa;
3) Google energy and sustainability director speaking about South Africa’s economic situation and the
factors slowing it down;
4) a scientist speaking about possibilities of using alternative sources of energy on the continent;

5) other.
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Unit 5. Wind Power

Text 1

GE to supply turbines for Kenya’s biggest wind-power plant

Reuters

NAIROBI — General Electric (GE) has won a contract to supply turbines to a Kenyan wind-power
park, set to be sub-Saharan Africa’s largest wind-generation project outside South Africa, the US
conglomerate said on Tuesday.

The 60.8MW Kinangop Wind Park is set to come online in the middle of 2015, and is one of several
wind and geothermal projects in Kenya, where the government has pledged to ramp up output to meet
growing demand for electricity. GE said it would provide 38 turbines, each with a 1.6MW capacity, to
be constructed by Iberdrola Engineering.

The US company, which joins Danish wind firm Vestas in supplying Kenyan wind farms, did not
specify the value of the contract.

Another plant, the 300MW Lake Turkana Wind Power project, is expected to be completed in 2016
and will overtake Kinangop as the biggest wind farm in Kenya.

The power plants are part of Kenya’s plans to fill a power supply shortfall, which, coupled with a
dilapidated grid network, means frequent power outages that hamper industry in East Africa’s biggest
economy.

With capacity of 1,664MW against a maximum recorded demand of about 1,410MW, Kenya is
under pressure to boost power generation as its economy is expected to expand more than 5%.

http://www.engineeringnews.co.za

A. Find English equivalents for the following Russian ones:

1) Bearpars KOHTpakT; 2) MOCTABIATh TypOWHBI [UISI BETPOBOM 3JIEKTPOCTAHIUM;, 3) KPYITHEHIIHIA
BETPOBOM MpOEKT; 4) HaumHaTh paboTarh; S5)reoTepMaibHbIl MPOEKT; 6) yBeIMUMBaTh BBINTYCK /
MIPOM3BOJICTBO (PHEPTUM); 7) YIOBIETBOPSTH PACTYIINE MOTPEOHOCTH B JIEKTPOIHEPTUH; §) 0OeCrIeunBaTh
/  cHabkarb;, 9)aneKkTpuyeckas eMKocTb / BMecTUMOCTb / o0bem; 10) cTpouTs / coopykKarb;
11) obecrieunBaTh CTpaHy BETPOBBIMU 3JIEKTPOCTAHLMAMM; 12) ycTaHaBIMBaTb CTOMMOCTh KOHTPAaKTa,
13) 3aBepIIUTh CTPOMUTENBCTBO 3JIEKTpocTaHIuM; 14) noruars / oOorHare; 15) BocnoiaHuTh Aepuuut /
HEJOCTAaTOK dJeKTpocHaOxkeHus; 16)B mape / Hapany c; 17)Berxuil / mnomypa3pyllieHHBIH;
18) sHeprocucrema / ceTb aneKkTpocHabxkeHus; 19) yactele nepebon B MUTAHUM / MPEKpalleHue Mojauu
AIEKTPOIHEPIUY; 20) mpensTCTBOBAThH Pa3BUTHIO MPOMBIIUIEHHOCTH; 21) MakcUMaJIbHBIN
3aperUCTPUPOBAHHBIN CIpOC; 22) yBEIHMUUBATh IPOU3BOACTBO NEKTPOIHEPTHH; 23) YBEINUUBATD.

B. Word building

A B
1. supply (v) (n)
2. (V) generation (n)
3. set (v) (n)
4. (v) meeting (n)
5. (v) demand (n)
6. provide (v) (n)
7. (v) construction (n)

8. specify (v) (adj)
9. value (v) (adj)
10. couple (v) (n)

10. (v) dilapidation (n)
1.  frequent (ad)) (n), (adv)
2. expect (V) (n)
3. expand (v) (n)
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C. Answer the questions to the text

1. What is set to be sub-Saharan Africa’s largest wind-generation project outside South Africa? Who
has won a contract to supply turbines for it?

2. When is Kinangop Wind Park set to come online?

3. What projects are set to ramp up output to meet Kenia’s growing demand for electricity?

4. What is the capacity of 38 turbines General Electric would provide for Kenia’s Wind Park?

5. What plant is expected to overtake Kinangop as the biggest wind farm in Kenya?

6. What are frequent power outages that hamper industry in East Africa’s biggest economy caused
by?

7. Why is Kenia’s economy expected to expand more than 5%?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. General Electric has won a contract to supply solar panels to a Kenyan solar and wind hybrid power
plant.

2. Kenyan wind-power park is set to be sub-Saharan Africa’s largest wind-generation project outside
South Africa.

3. Kinangop Wind Park is one of several wind and geothermal projects in Kenya set to ramp up output
to meet growing demand for electricity.

4. Kinangop Wind Park is expected to be the biggest wind farm in Kenya.

5. The power plants are part of Kenya’s plans to fill a power supply shortfall.

6. Power supply shortfall coupled with a dilapidated grid network result in Kenia’s frequent power
outages that hamper industry in East Africa’s biggest economy.

7. Notwithstanding the constructed plants Kenia cannot boost its power generation.

VOCABULARY EXERCISES
1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. General Electric has won a deal to provide turbines to a Kenyan wind-power station.

2. The 60.8MW Kinangop Wind Park is to make a move in the middle of 2015.

3. Kinangop Wind Park is meant to increase production to cover growing need for electricity.

4. General Electric would supply 38 turbines, each with a 1.6MW capacity, to be built by Iberdrola
Engineering for Kenya’s biggest wind-power plant.

5. Another plant, the 300MW Lake Turkana Wind Power project, is expected to be finished in 2016
and will outrun Kinangop as the biggest wind farm in Kenya.

6. Regular power blackouts in Kenia are caused by energy supply shortage combined with a
ramshackle grid network.

7. With capacity of 1,664MW against a maximum recorded requirement of about 1,410MW Kenya
is to increase its power production.

1. Complete each sentence with a word from the box
shortfall project capacity expand
output outages turbines demand
farm contract network generation

1. General Electric has won a to supply to a Kenyan wind-power park.
2. Kinangop Wind Park is one of several wind and geothermal projects in Kenya set to ramp up
to meet growing for electricity.

3. Lake Turkana Wind Power is expected to overtake Kinangop as the biggest wind
in Kenya.

4. The power plants are part of Kenya’s plans to fill a power supply
5. Power supply shortfall coupled with a dilapidated grid
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that hamper Kenia’s industry.

6. With of 1,664MW against a maximum recorded demand of about 1,410MW, Kenya
is under pressure to boost power .
7. With boosting its power generation Kenia will its economy to more than 5%.
2. Complete the sentence with the appropriate word
1. A wind is a device that converts kinetic energy from the wind into electrical
power.
2.A farm is a group of wind turbines in the same location used to produce energy.

3. According to the World Bank, only 15 per cent of households in Kenia are connected to national
power .
4. Kenia’s current installed stands at about 1,600MW. The country plans to raise it
up to 3,000MW by 2015.

5. A power or blackout is a short- or long-term loss of the electric power to an area.

6. The pilot project by Kenya Power Lighting Company is expected to outages
experienced regularly in commercial and domestic power lines.

7. Though Kenya’s grid is reliable, the country still experiences an average of seven
blackouts a month.

OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) a representative of General Electric speaking about the terms and conditions of the contract;
2) a power engineer speaking about wind and geothermal projects in Kenya;
3) an economist speaking about Kenia’s regular outages and their impact on the country’s economy;
4) a scientist speaking about possibilities of using alternative sources of energy on the continent;
5) other.

Text 2

Clean Energy Least Costly to Power America's Electricity Needs

Jake Thompson

WASHINGTON - Findings show carbon pollution from power plants can be cut cost-effectively
by using wind, solar and natural gas.

It's less costly to get electricity from wind turbines and solar panels than coal-fired power plants
when climate change costs and other health impacts are factored in, according to a new study published
in Springer's Journal of Environmental Studies and Sciences.

In fact — using the official U.S. government estimates of health and environmental costs from
burning fossil fuels — the study shows it's cheaper to replace a typical existing coal-fired power plant with
a wind turbine than to keep the old plant running. And new electricity generation from wind could be
more economically efficient than natural gas.

The findings show the nation can cut carbon pollution from power plants in a cost-effective way, by
replacing coal-fired generation with cleaner options like wind, solar, and natural gas.

"Burning coal is a very costly way to make electricity. There are more efficient and sustainable
ways to get power," said Dr. Laurie Johnson, chief economist in the Climate and Clean Air Program at the
Natural Resources Defense Council. "We can reduce health and climate change costs while reducing the
dangerous carbon pollution driving global warming."

Johnson co-authored the study, "The Social Cost of Carbon: Implications for Modernizing our
Electricity System," with Chris Hope of the Judge Business School, University of Cambridge; and Starla
Yeh in NRDC's Center for Market Innovation. Power plants are the nation's single largest source of such
pollution, accounting for 40 percent of our national carbon footprint.

"And yet, there are no federal limits on the amount of carbon pollution our power plants may
release," said Johnson. "That's wrong. It doesn't make sense. It's putting our future at risk. We limit the
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amount of mercury, arsenic, soot, and other harmful pollution from these plants. It's time to cut this carbon
pollution."

President Obama has vowed to do that, using his authority under the Clean Air Act to set the first
federal limits on the amount of carbon pollution power plants may release. Critics claim that could raise
costs. But, in fact, it can reduce the total cost of electricity generation, the new study finds.

Carbon pollution imposes economic costs by damaging public health and driving destructive
climate change. Working together, the White House Office of Management and Budget, the Treasury
Department, the Department of Energy and eight other federal agencies put a dollar value on those damages,
in an official figure called the "social cost of carbon" (SCC).

The SCC is used to calculate the benefits (i.e., avoided climate damages) of carbon pollution
reduction. The administration puts the best estimate at $33 per ton of carbon pollution emitted in 2010.

The study also included government damage estimates from sulfur dioxide, a pollutant released
simultaneously with carbon. Every year, sulfur dioxide causes thousands of premature deaths,
respiratory ailments, heart disease and a host of ecosystem damages.

"Already, climate change is contributing to record heat waves, floods, drought, wildfires and
severe storms," Johnson said. Such extreme weather caused more than $140 billion in damages in 2012.
American taxpayers picked up nearly $100 billion of those costs, according to an NRDC report released in
May, 2013."These damages are only likely to increase if nothing is done to reduce carbon pollution,"
concluded Johnson.

http://www.sciencedaily.com

A Find English equivalents for the following Russian ones:

1) cokpaTuTh / CHU3UTH 3arpsA3HEHUE OT YrOJBHBIX IEKTPOCTAHLMMU; 2) BBITOJHO / PEHTAOEIBHO;
3) monmy4yarh SJIEKTPUYECTBO C IOMOIIBIO BETPOTECHEPATOPOB / BETPSHBIX JBUTATENICH M COJNHEYHBIX
Oarapeil; 4) anekrpocTaHlys, paboTaroiias Ha yrie; 5) BozjeicTBue Ha 370pOoBbe; 6) IPUHUMATh BO
BHUMaHUE; 7) COIIACHO HOBOMY HCCJIEOBAHMIO; §) SKOJIOTHYECKUE 3aTparhbl; 9) cropaHUe MCKOIAeMOro
toruBa; 10) 3aMEHUTH CYLIECTBYIOIILYIO YTOIbHYIO AIEKTPOCTaHIIMIO BeTporeHeparopamu; 11) conepxars
/ mopnepkuBath; 12) IpOM3BOICTBO AIEKTPOIHEPTUU C MOMOIIBI0 3HEpPruu Berpa; 13) apdexTuBHbII/
pe3yNnbTaTUBHBIN; 14) SKOJIOTMYECKH YUCThIE ajJbT€PHATHBHBIE UCTOUYHUKHU SHEPTUU; 15) CKUTaHUE YIS,
16) noporoctosimuii; 17) addexTuBHbIE ©  (PKOJOTMYECKH) YCTOMYMBBIE CHOCOOBI  IMMOJTy4YEHUs
anekTpodHepruu; 18) cHu3uTh 3arparsl; 19) npuBOAUTH K II00ANIBHOMY MOTeMIeHN0; 20) e IMHCTBEHHBIH
UCTOYHMK 3arpsi3HeHus; 21) orpaHuyeHUss Ha KOJUYECTBO BbIOPACHIBAEMOIO AJIEKTPOCTAHIIUSIMU
YIJIEKUCIIOTO ra3a; 22) nmoaseprarb cBo€ Oy/yliee OnacHOCTH; 23) BpeAHbIi / onacHbIi; 24) ycTaHABIUBATh
npeaesn; 25) yBenmu4yuBaTh 3arparhl; 20) HAHOCUTH BpEJ 3J0POBBI0 M BECTH K HM3MEHEHHUIO KIIMMaTa;
27) NOACYUTHIBATh MPUOBLIb OT CHIKEHUS 3arps3HEHUs; 28) CTAaHOBUTHCS MPUUMHON MPEXKIEBPEMEHHOMN
cmepty; 29) pecniuparopHbie 3a0oneBanusi; 30) Oone3Hu cepaua; 31) paspylleHHe 3KOIOrMYECKOM
cucteMbl; 32) cunbHas kapa; 33) HaBonHeHHe; 34) 3acyxa; 35) noxap; 36) Oyps / mropMm / yparas; 37)
MPUYUHSTH YOBITKH.

B. Word building

A B
1. (v) pollution(n)
2. effective (adj) (adv)
3. electrify (v) (n)
4. (v) study (n)
5. environment (n) (adj)
6. estimate (V) (n)
7. cost (V) (adj)
8. (v) replacement (n)
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9. (v) existence (n)

10. (v) generation (n)

10. efficient (adj) (adv)
11.power (n) (adj)
12.reduce (v) (n)
13. (n) harmful (adj)

14.damage (v) (n)
15.destruct (v) (adj)
16. (v) cause (n)

17.contribute (v) (n)
18. (V) flood (n)

19.extreme (n) (adj)
20. (v) increase (n)

A. Answer the questions to the text

1. How can carbon pollution from power plants be cut cost-effectively, according to a new study?

2. Is it less costly to get electricity from wind turbines and solar panels than coal-fired power plants?
Why?

3. Why is new electricity generation from wind economically efficient?

4. What is the cost-effective way to cut carbon pollution from power plants?

5. What are more efficient and sustainable ways to get power as compared with burning coal?

6. What kinds of harmful pollution from the plants are limited?

7. Are there federal limits on the amount of carbon pollution the power plants release? What can the
limits cause?

8. How does carbon pollution impose economic costs?

9. What is sulfur dioxide? What does it cause?

10. What does climate change driven by carbon pollution contribute to?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. Carbon pollution from power plants can be cut cost-effectively by using wind, solar and natural
gas.

2. According to a new study it's less costly to get electricity from coal-fired power plants than wind
turbines and solar panels.

3. It's cheaper to replace a typical existing coal-fired power plant with a wind turbine than to keep the
old plant running.

4. There are no cost-effective ways the nation can cut carbon pollution from power plants.

5. Health and climate change costs can be reduced while reducing the dangerous carbon pollution
driving global warming.

6. There are strict federal limits on the amount of carbon pollution the power plants may release.

7. President Obama has vowed to cut carbon pollution by setting the first federal limits on the amount
of carbon pollution the power plants may release.

8. Carbon pollution imposes economic costs by damaging public health and driving destructive
climate change.

9. Every year, sulfur dioxide causes thousands of premature deaths, respiratory ailments, heart disease
and a host of ecosystem damages.
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10. There is no evident connection between climate change and record heat waves, floods, drought,
wildfires and severe storms.

VOCABULARY EXERCISES

1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. The data shows carbon contamination from power stations can be reduced cost-effectively by
deploying wind, solar and natural gas.

2. When climate change costs and other health effects are taken into consideration it turns out that
it's less expensive to generate electricity from wind turbines and solar panels than coal-fired power
stations.

3. According to the official U.S. government assessments of health and ecological costs from burning
fossil, it's cheaper to substitute a typical existing coal-fired power plant with a wind turbine than to keep
the old plant running.

4. The investigations show new electricity production from wind could be more economically
effective than natural gas.

5. Carbon pollution from power plants can be reduced in a profitable way by substituting coal-
fired generation with alternative energy sources like wind, solar, and natural gas.

6. As burning coal is a very expensive way to make electricity there are more effective and ecological
ways to get power.

7. Health and climate change expenses can be cut while cutting the dangerous carbon pollution
resulting in global warming.

8. Setting federal standards on the extent of carbon pollution power plants may release can increase
costs.

9. Carbon pollution imposes economic costs by destructing public health and causing negative
climate change.

10. Damages caused by record heat waves, floods, drought, wildfires and severe hurricanes are
likely to increase if nothing is done to decrease carbon pollution.

1. Complete each sentence with a word from the box
turbine change burning replace
sustainable causes damaging estimates
impacts cut drought pollution
generation coal-fired destructive wind
limits costly disease electricity
1. Carbon from power plants can be cut cost-effectively by using wind, solar and

natural gas.

2. When climate change costs and other health are factored in, it's less costly to get
from wind turbines and solar panels than coal-fired power plants.
3. According to the official U.S. government of health and environmental costs from
fossil fuels it's cheaper to a typical existing coal-fired power plant with a
wind than to keep the old plant running.

4. Electricity from wind is more economically efficient than natural gas.

5. Carbon pollution from power plants can be in a cost-effective way by replacing
generation with cleaner options like , solar, and natural gas.

6. Burning coal is considered to be a very way to make electricity. There are more
efficient and ways to get power.

7. It’s necessary to set the on the amount of carbon pollution the power plants may
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release.
8. Carbon pollution imposes economic costs by public health and driving
climate change.
9. Sulfur dioxide thousands of premature deaths, respiratory ailments, heart
and a host of ecosystem damages.
10. Climate contributes to record heat waves, floods, , wildfires and
severe storms.

2. Complete the sentence with the appropriate word

1. Fossil fuel-fired power plants use natural gas, petroleum, coal or any form of solid, liquid, or
gaseous fuel derived from such material for the purpose of generating

2. is the increase of Earth's average surface temperature due to greenhouse gases,
such as carbon dioxide emissions from burning fossil fuels or from deforestation.

3. Consequences of global warming include drought, severe , wildfires, and melting
of the polar caps.

4. caused by global warming present greater risk of heat-related illness and death,
most frequently among patients of diabetes who are elderly or very young.

5. Wind electricity is green, renewable energy and doesn't release any harmful carbon dioxide or other
pollutants.

6. Power plants are the largest stationary of carbon pollution in the United States:
about one third of all greenhouse gas pollution in the U.S. comes from the generation of electricity by power
plants.

7. A gas power station turns the chemical energy in into electrical energy that can
be used in homes and businesses.

8. Electricity is the process of generating electrical power from other sources of
primary energy.

0. is an extended period when a region notes a deficiency in its water supply
whether surface or underground water.

10. More than 135,000 people in Russia's Far East have been affected by unprecedented continuing
caused by heavy rains.

OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:

1) an environmentalist speaking on carbon pollution resulting in global warming;

2) an economist speaking about possibilities of reduction of health and climate change costs while
reducing the dangerous carbon pollution;

3) arepresentative of the US government speaking about the necessity of setting federal limits on the
amount of carbon pollution power plants release;

4) a scientist speaking about possibilities of replacing a typical existing coal-fired power plant with
alternative sources of energy;

5) other.

37



Unit 6. Biomass Energy

Text 1

World‘s largest biomass plant launched in Finland

Submitted by Editorial staff on

The world's largest biomass gasification plant has been inaugurated in Finland. Firm Vaskiluodon
Voima Oy has launched the 140MW plant in Vaasa, which is expected to cut coal use by 40 per cent.

The technology for the plant has been supplied by Finnish process technology firm Metso. The
company said the plant is ground-breaking because it is the first time biomass gasification has been
adopted on such a large scale for the replacement of fossil fuels.

The technology of the new plant is based on Metso’s long-term development work. Metso’s
delivery includes fuel handling, a large-scale dryer and a circulating fluidized bed gasifier, as well as
modification work on an existing coal boiler and a Metso DNA automation system.

Jyrki Holmala, President of Metso’s Power business line, said: “I’'m sure that Vaskiluoto’s
investment in increasing the use of renewable energy will draw major international attention. Coal
powered plants can be made greener and Vaskiluoto’s plant is leading the way.

“Coal boilers still account for the majority of power production in the world,” Holmala added.
“Bio-gasification technology of this scale offers a new, cost-effective option for increasing the share of
biomass and, consequently, for significantly decreasing the use of and emissions from coal.”

The bio-gasification plant was constructed as part of an existing coal-fired power plant. The
produced gas will be combusted along with coal in the existing coal boiler.

The contract for the new plant was announced in June 2011, and Metso started the construction at
Vaskiluoto in April in 2012, which made the construction phase fairly short.

Mauri Blomberg, managing director, Vaskiluodon Voima, said: “The operational experiences so far
indicate that the 140MW bio-gasification plant functions as planned, and the produced gas burns cleanly
in the coal boiler and reduces emissions.”

Nearly half of the coal used by the plant can be replaced with gasified biomass. This makes the
solution highly environmentally friendly, enables the flexible use of different fuels and significantly
extends the life of the current power plant.

“The commissioning of the gasification plant is a major step in our company’s target of using
mainly domestic fuels for heat and electricity production. This can be considered a complete energy
turnaround,” said Rami Vuola, chairman of the board of Vaskiluodon Voima.

The recent gasification technology projects are an indication of Metso’s strategy of offering
energy solutions in which technologies related to fuel refining have been brought forth alongside
traditional combustion. In May 2012, a similar event was held in Lahti, Finland, with the inauguration
of the world’s first waste gasification plant.

http://www.renewable-energy-technology.net

A. Find English equivalents for the following Russian ones:

1) razoreHeparopHasi 3JIEKTPOCTaHIMs, padoTaromias Ha Ouomacce; 2) OTKpbIBaTh / BBOJUTH B
neiicTBue; 3) MPOU3BECTH 3aycK; 4) CHU3UTH / COKPAaTUTh MPUMEHEHUE yIiis; 5) cHaOXKaTh / MOCTaBISTh;
6) onepalMoOHHAasl TEXHOJIOTHS; 7) HOBAaTOPCKMHA / pEBOMIONMOHHBIN; &) razu¢ukanus Onomaccsl;
9) npunumats / 6path Ha BoopykeHue; 10) B 6omibiom Maciitade; 11) 1151 3aMeHbI HCKOIIAeMOT0 TOTUINBA;
12) nnuTenbHas TeXHONOTWYecKas pa3paborka; 13)Bkiroyare B cebs; 14) rmomada TOIUIHMBA,
15) cymmunpHBIN anmapar; 16) razoreHepaTop ¢ ICEBIO0KUKEHHBIM clioeM; 17) paboTa 1o MoepHU3 AN
MBUICYTONBHOTO KoTia; 18) mHBecTupoBanue; 19) yBenuuuBath ucnoib3oBanue; 20) BO30OHOBIsIeMas
sHeprus; 21) mpuBieyb BHUMaHME; 22) 3NE€KTPOCTaHLUsA, paboraromas Ha ymnie; 23) 3KOJIOrHYeCKH
YUCTBIN; 24) ObITh MEPBBIM / MOKA3bIBaTh MpUMED; 25) ABIATHCS NMPUUYUHON / HECTH OTBETCTBEHHOCTD /
OTBeYaTh 3a; 26) BhIpaObOTKa / MPOU3BOACTBO IEKTPOIHEPruu; 27) npeanararb NpruObUIbHbIE BAPUAHTHI;
28) yBenuueHue J0aM OuoMaccsl; 29) 3HaYMTEIbHO CHU3UTH puMeHeHue yriist; 30) 3arps3HeHHe yIieMm;
31) 9acTh ACHCTBYIONICH AIIEKTPOCTAHIINY Ha yIJIe; 32) CKUTATh T'a3 U yTOJb B UMEIOIINXCS MBIJICYTOTBHBIX
KoTiax; 33) HayaThb CTPOMUTENBCTBO 3JIEKTPOCTAHIMM; 34)3Tall CTPOMTENHCTBA; 35) ONBIT PabOTHI;
36) yka3biBaTh / MOKa3bIBaTh, 37) QyHKIMOHUPOBaTh;, 38) yucTo croparb; 39) cHWXKarh / yMEHbIIATh
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3arpsisHeHue; 40) 3aMEeHUTh yroiab TazuduuupyemMor Owmomaccoil; 41) mpuHATH ONMaronpusTHOE IJIS
OKpYKalolllel Ccpeaspl perieHne;42) 1aBarb BO3MOXKHOCTh THOKOTO MPUMEHEHHS pPAa3IWYHBIX BUOB
TOIUIMBA; 43) 3HAYUTEIHHO YBEIMYUBATh CPOK IKCILTyaTalMK JCHCTBYIOMICH 3JIEKTPOCTAaHIIUN; 44) BBO/I B
AKCIUTYaTalli0 Ta30TeHEePAaTOPHON JleKTpocTaHuu, 45) BakHbI mmar; 46) NIpUMEHEHHE OBITOBOTO
TOIUIMBA JJIs OTOIJICHHSI U TIPOU3BOJACTBA DJIEKTPOIHEpruu; 47) COBEpIIEHHO APYro MOAXON K
IIPOU3BOACTBY 3JEKTpodHEpruu; 48) coBpeMeHHbI mpoekT; 49) npemarare pewenus; 50) ouncTka
TorumMBa; S51) cKUTaHWe TOIUIMBA; S52) momoOHOoe coObiTHE; 53) razoreHeparopHasi AJICKTPOCTAHIIHS,

paboTarorast Ha OTXO/IaX.

B. Word building

A

B

1. gasify (v)

(n),

(n)

2. inaugurate (v)

(n)

3. cut (v)

(n)

4. use (v)

(n),

(n)

5. supply (v)
6

(adj)

7.adopt (V)
8. replace (v)

(n)

(n)
(n)

technology (n)

9.

v)

development(n)

10.

(v)

electricity (n)

11. deliver (v)

(n)

12.

v)

handle (n)

13. dry (n)

(n)

14.

(v)

modification (n)

15.exist (v)

(n)

16.

(v)

boiler (n)

17.

(v)

investment(n)

18.renew (v)

(adj)

19.

(adj)

attention (n)

20.lead (v)

(n)

21.account (v)

(n)

22.

(adj)

majority (n)

23.

(v)

production (n)

24.

(adj)

effectiveness (n)

25.share (v)

(n)

26.

(v)

emission (n)

27. combust (V)

(n)

2. construct (v)

(n)

29.

(v)

experience (n)

30.indicate (v)

(n)

31.function (v)

(n)
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32.reduce (v) (n)
33. (adj) environment (n)

34. (adj) significance (n)
35.current (adj) (adv)
36.recent (adj) (adv)
37.relate (v) (n)

C. Answer the questions to the text

1. What plant has been inaugurated in Finland? What is the plant expected to?

2. Why is the plant considered to be ground-breaking?

3. What is the technology of the new plant based on? What does Metso’s delivery include?

4. Why will Vaskiluoto’s investment in increasing the use of renewable energy draw major
international attention?

5. What accounts for the majority of power production in the world?

6. What does bio-gasification technology offer for increasing the share of biomass?

7. Why was the bio-gasification plant constructed as part of an existing coal-fired power plant?

8. What does replacement of the coal used by power plants with gasified biomass enable?

9. What is considered to be a major step the company’s target of using domestic fuels for heat and
electricity production?

10. What solutions does Metso’s strategy offer?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. The world's largest solar power plant has been inaugurated in Finland.

2. The world's largest biomass gasification plant is expected to increase coal use by 40 per cent.

3. The plant is ground-breaking because it is the first time biomass gasification has been adopted on
such a large scale for the replacement of fossil fuels.

4. Metso’s delivery includes fuel handling, a large-scale dryer and a circulating fluidized bed gasifier,
as well as modification work on an existing coal boiler.

5. Vaskiluoto’s investment in increasing the use of renewable energy must draw major international
attention to the problem of coal emission.

6. Biomass gasification plants account for the majority of power production in the world.

7. Metso’s bio-gasification technology offers a cost-effective option for increasing the share of biomass
and for significantly decreasing the use of and emissions from coal.

8. Operational experiences indicate that the produced gas burns less cleanly in the existing coal boiler
so that it enlarges emissions.

9. Gasified biomass can replace nearly quarter of the coal used by the plant.

10. Metso aims at using mainly domestic fuels for heat and electricity production.

VOCABULARY EXERCISES

1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. The world's largest biomass gasification station was commissioned in Finland.

2. The plant is expected to reduce coal deployment by 40 per cent.

3. The plant is innovative because it is adopted for the substitution of fossil fuels.

4. Investment in raising the use of sustainable energy will attract major international attention.

5. Bio-gasification technology suggests a profitable option for extension the share of biomass and
for significantly reducing the use of coal.

6. The bio-gasification plant was built as part of an existing coal-fired power plant where the
produced gas will be burnt along with coal in the coal boiler.
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7. The working experiences show that the bio-gasification plant operates as planned, and the
produced gas combusts cleanly in the coal boiler and decreases emissions.

8. Nearly half of the coal utilized by the plant can be substituted with gasified biomass.

9. Substitution of coal with gasified biomass makes possible the flexible deployment of various
fuels and significantly prolongs the life of the current power plant.

10. The start-up of the gasification plant is a main step in Metso’s objective of using mainly
domestic fuels for heat and electricity generation.

1. Complete each sentence with a word from the box
attention combustion existing replacement
biomass domestic experiences share
boiler delivery flexible solution
cut dryer refining target
combust emissions renewable technology
1. The world's largest biomass gasification plant in Finland is expected to coal use by
40 per cent.
2. The plant is ground-breaking because it is the first time gasification has been
adopted on such a large scale for the of fossil fuels.
3. Metso’s includes fuel handling, a large-scale and a circulating
fluidized bed gasifier.
4. Investment in energy draws major international to coal powered
plants which can be made greener.
5. Bio-gasification offers a cost-effective option for increasing the
of biomass and, consequently, for significantly decreasing the use of and from coal.
6. The bio-gasification plant was constructed as part of an coal-fired power plant to
produced gas along with coal in the existing coal boiler.
7. The operational indicate that the bio-gasification plant functions as planned, and
the produced gas burns cleanly in the coal and reduces emissions.”
8. The use of gasified biomass makes the environmentally friendly, which enables
the use of different fuels and significantly extends the life of the current power plant.
9. The company’s is using mainly fuels for heat and electricity
production.
10. Metso’s strategy offers energy solutions in which technologies related to fuel are

brought forth alongside traditional

2. Complete the sentence with the appropriate word
1. As an alternative fuel to meet the world’s growing energy needs continues to attract
a lot of attention.
2. Utilization of biomass resources to produce is growing worldwide, but its

gasification to produce biogas remains small-scale.

3. The use of biomass to generate heat power, fuels and chemicals is crucial in achieving energy
independence and increasing our use of energy sources.

4. is a thermal conversion process in which both heat and a combustible product gas
are produced.

5. Gasification technology clearly offers a new cost-efficient alternative to the operators of large coal
power plants — increasing the of biomasses, while simultaneously reducing coal emissions.

6. produces heat, most commonly in a boiler to generate steam for production of
electricity using a steam turbine.

7. Natural gas is one of the major combustion used to generate industrial and utility
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electric power, produce industrial process steam and heat, and heat residential and commercial space.
8. The gasifier at Vaasa will primarily use forest residues sources from the surrounding provinces,
with the resulting biogas co-combusted with the coal in the power plant’s
9. Some existing coal-burning plants are being modified so that they can 51mu1taneously
biomass
10. Clean coal technology promises to mitigate the increasingly severe climactic effects of coal

OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) a journalist speaking about the construction of the world's largest biomass gasification plant in Finland;
2) a representative of Metso speaking about the technology of the new plant and modification work on an
existing coal boiler and automation system;
3) a business investing in increasing the use of renewable energy;
4) an environmental expert speaking about a negative impact of carbon pollution;
5) other.

Text 2

Growth in bio-energy sector will lead to economic growth in rural areas: Alok Srivastava

New Delhi ,

New Delhi, Sep 11 (ANI): Ministry of New and Renewable Energy Joint Secretary Alok Srivastava
on Wednesday said that bio-energy especially biomass has a strong potential in rural areas and growth
in the sector will lead to economic growth in rural areas.

Addressing the Inaugural Session at the Bio-Energy Summit 2013, organized by the Confederation
of Indian Industry (CII), Srivastava said: "It is also a key off-grid solution: and solar and biomass
hybrids can be deployed. There is a need for a policy push for biomass as has been done for solar and
wind and support mechanisms like incentives /subsidies /tax holidays need to be put in practice.”

Suggesting some solutions across the different bioenergy segments, he said, "Companies need to
be present across the feedstock value chain and mechanization in collection and storage is critical. To
distribute improved cook stoves, MNRE is rolling out the National Biomass Cook Stoves Programme
in the 12th Plan whereby 3.5 million cook stoves will be distributed."

Giving his perspective, Dr S C Sharma, OSD (Petroleum), Planning Commission, said, "The
conversion of bio-energy to liquid and gaseous fuels has a strong potential to reduce the impact on the
current account deficit and replacement of five percent of the liquid fuels by biofuels would result in
savings of $5-6 billion annually."

"This assumes significance as last year, the oil and energy import bill was the highest at 120 billion
dollars. The five percent ethanol blending which has been mandated by the government is a step in the
right direction and efforts have to be made to ensure that ethanol blending is remunerative. To make
biodiesel competitive, states need to provide VAT exemption on biodiesel," he added.

In the course of his welcome remarks, Pramod Chaudhari, Chairman, CII National Committee on
Bio-Energy and Executive Chairman, Praj Industries Ltd, said, "Bio-based economy will not only help in
reducing dependency on the rising fuel imports but biomass based power production also has the
potential to provide distributed power at the rural level. However, bio-energy programs have not been at
par with traditional energy sources and there are challenges related to commercial sustainability,
feedstock availability, availability of appropriate technologies, appropriate financing and market
linkages."

Emphasizing on the need for a strong policy push, he said, "While the Government has put in
place policy levers for the development of this sector, more remains to be done. The growth of the
bioenergy sector in India will benefit from the formation of a Task Force in this area."

K Krishan, Co-Chairman, CII National Committee on Bio-Energy and Chairman, MPPPL
Renewable Energy Pvt Ltd concluded by saying, "There is a need to efficiently utilize the 140 million
tons of biomass which is being used for cooking in the country."

42



"Also biofuels and bio methane can be used to mitigate petrol imports and the current account
deficit given that the country incurred an oil import bill 15 billion dollars recently. Bioenergy can also
address the issue of energy access and is a clean source of energy," he said.

Reiterating the importance of policy imperatives in this segment, he said, "Clearly, given all these
benefits, there is a need to focus on bioenergy and as a step in this direction a separate Task Force on
bioenergy is critical." (ANI)

http://www.newstrackindia.com

A. Find English equivalents for the following Russian ones:

1) BO30OHOBIAEMBII HCTOYHUK DSHEPruM; 2) OMO’HEpPreTHka; 3) UMETh OTPOMHBIN ITOTEHIHA;
4) cenbckue paiioHBI; 5) NPUBECTH K IKOHOMHYECKOMY pOCTY; 6) BO3MOXXHOCTH BBIXO/Aa 3a MpEAesbl
SHEPTOCHUCTEMBI;, 7) UCIOJB30BaTh COJHEYHYIO JHEPTHI0 U JHEPIHI0 OMOMAcChI; 8) HEOOXOIUMOCTH
MOJIMTUYECKOTO MPOJABIKEHUS / JaBieHus; 9) MexaHu3Mbl MOAJep:KkH; 10) ocBOOOXKIEHHE OT YIUIAThI
Hasoros; 11) ocymecTBisTs / peann3oBbIBaTh; 12) mpeanarars pemienus; 13) ceipbe / mepepadarbiBaeMoe
ChIpbe; 14) 1ernoyka HauMCIeHUsI / CO3[JaHus CTOMMOCTH; 15) cOop u XpaHeHue ChIpbs; 16) ynydiieHHbIH /
YCOBEPIICHCTBOBaHHBIN; 17) pacnipenenars / paznaBare neud; 18) mpeoOpazoBaHHEe OMOIOTHYECKOM
SHEPTUHU B JKHUIKOE U razoo0pasHoe TorumBo; 19) nedunut Tekymero Oamanca; 20) 3aMeHa KHAKOTO
TOTIJIMBAa OMOJIOTUYECKUM TOTUIMBOM; 2 1) BBI3BIBATh / MPUBOAUTE K / UIMETh B pe3yibrare; 22) eKeroaHas
SKOHOMHS; 23) BaXKHOCTh / 3HAYUMOCTb; 24) Moaaep>KaTb MPOU3BOACTBO MATUIPOLEHTHOTO STHIOBOTO
cnupTa; 25)mar B TPaBHIBLHOM HamNpaBlIeHWH; 26) NpHOBUIBHBIN; 27) KOHKYPEHTOCIIOCOOHBIN;
28) 0cBOOOXKICHHE OT YIIJIaThl HAJIOra Ha J00AaBIEHHYIO CTOUMOCTh; 29) CHU3UTH 3aBUCIMOCTb OT UMIIOPTa
TorunBa; 30) IpOM3BOAUTE ANEKTPOIHEPTHIO U3 OMoMacchl; 31) paBeHCTBO; 32) TpaAULIMOHHBIE HCTOYHUKHI
sHepruu; 33) mpoOsieMbl, CBSI3aHHBIE C JIOCTYMHOCTBIO ChIPbs; 34) COOTBETCTBYIOIIUN / MOIXOISIIHIA,
35) moguepKHyTh HEOOXOIUMOCTh TOJIMTHYECKOTO MPOABIKEHHUS; 36) BEIMTPHIBATH / M3BJICKATh IOJb3Y;
37) HeoOxomuMOCTh A()PEKTUBHOTO HCIIOIB30BaHUS OMOMAacchl; 38) COKpaTHUTh HMMIOPT OCH3WHA;
39) moctymn K anekrposnepruu; 40) BaKHBIN / OTBETCTBCHHBIN.

B. Word building

A B
1. renew (V) (adj)
2. grow (V) (n)
3. (v) deployment (n)
4. (v) support (n)
5. push (v) (n)
6. (V) practice (n)
7. (v) collection (n)
8. (v) storage (n)

9. distribute (v) (n)
10. improve (v) (n)
10. (v) conversion (n)

11. (v) reduction (v)

12. significance (n) (adj)
13. ensure (V) (n)
14. remuneration (n) (adj)
15. (n) competitive (adj)

16. exemption (n) (adj)
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17. (v) dependency (n)

18. produce (v) (n)
19. relate (v) (n)
20. (v) sustainability (n)

21. (adj) availability (n)
22.develop (v) (n)
23. (v) formation (n)

24, (adj) efficiency (n)

25. mitigate (v) (n)
26. (v) import (n)

27. benefit (v) (n)

C. Answer the questions to the text

1. What sources of energy have a strong potential in India’s rural areas?

2. What hybrids can be deployed as a key off-grid solution, according to Ministry of New and
Renewable Energy Joint Secretary Alok Srivastava?

3. What solutions has Alok Srivastava suggested across the different bioenergy segments?

4. What will replacement of five percent of the liquid fuels by biofuels result in?

5. Why has the five percent ethanol blending been mandated by the government? What measures
should be taken to make biodiesel competitive?

6. What can help in reducing dependency on the rising fuel imports?

7. What challenges are bio-energy programs related to?

8. What will the growth of the bioenergy sector in India benefit from?

9. What can be used to mitigate petrol imports and the current account deficit?

10. Can bioenergy address the issue of energy access?

D. True or False? (Use the facts and the keywords from the text to prove and specify your
viewpoint)

1. Geothermal energy has a strong potential in India’s urban areas.

2. Solar and biomass hybrids can be deployed as a key off-grid solution.

3. There is a need for a policy push for biomass and some support mechanisms need to be put in
practice.

4. Mechanization in the feedstock collection and storage as well as its value chain is critical.

5. The conversion of bio-energy to liquid and gaseous fuels has a strong potential to reduce the impact
on the current account deficit.

6. The five percent ethanol blending hasn’t been mandated by the government as it doesn’t seem to
be remunerative.

7. Bio-based economy is sure to increase dependency on fuel imports.

8. Bio-energy programs in India have been at par with traditional energy sources.

9. Biofuels and bio methane can be used to mitigate petrol imports and the current account deficit.

10. According to K Krishan, there is a need to focus on bioenergy as the growth of the bioenergy
sector in India will benefit from the formation of a Task Force.
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VOCABULARY EXERCISES
1. Rephrase the sentences using the word / words closest in meaning to a boldfaced one

1. Bio-energy has big opportunities in India’s countryside and development in this sector will
conduce to economic growth in the country.

2. Solar and biomass hybrids can be used as a basic off-grid decision.

3. There is a necessity for a policy drive for biomass and some maintenance mechanisms need to
be exercised.

4. The mechanization in collection and storage of input materials is vital.

5. Whereby the National Biomass Cook Stoves Program 3.5 million advanced cook stoves will be
allocated among the residents of the countryside.

6. The transformation of bio-energy to liquid and gaseous fuels has an opportunity to decrease
the influence on the current account deficit.

7. Dislacement of five percent of the liquid fuels by biofuels is expected to lead to savings of $5-6
billion yearly.

8. Ethanol production is known to be profitable.

9. Bio-energy programs have not been at equality with traditional power sources and there are some
problems connected with input materials availability and accessibility of appropriate technologies.

10. There is a necessity to concentrate on bioenergy because development in this sector will result
in economic growth in rural areas.

1. Complete each sentence with a word from the box
conversion solution hybrids par
savings biomass blending stoves
support fuels development imports
biofuels potential energy direction
1. Bio-energy especially has a strong potential in rural areas.
2. Growth in bio-energy sector will lead to economic in rural areas.
3. Solar and biomass can be deployed in bio-energy sector as a key off-grid
4. Subsidies and tax holidays need to be put in practice as mechanisms for biomass.
5. Millions of improved cook will be distributed in rural areas.
6. The of bio-energy to liquid and gaseous fuels has a strong to
reduce the impact on the current account deficit.
7. Replacement of five percent of the liquid by biofuels would result in
of $5-6 billion annually.
8. Five percent ethanol is a step in the right as it is considered to
be remunerative.
9. Bio-energy programs have not been at with traditional sources.
10. and bio methane can be used to mitigate petrol and the current

account deficit.

2. Complete the sentence with the appropriate word

1. In many developing countries biomass remains the only source of for
domestic use.

2. Wood remains the largest energy source today:.

3. of biomass to biofuel can be achieved by thermal, chemical, and

biochemical methods.
4. Biomass can be converted to usable forms of energy like methane gas or transportation
fuels like and biodiesel.
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5. Bio-ethanol is a form of quasi-renewable energy that can be produced from agricultural
such as fruit, sugar cane, potato, sunflower, wheat.

6. The world's first biomass solar power plant, Termosolar Borges, started
operating in December 2012 in Spain.

7.  Hybrid renewable energy power plants combine different renewable power

8. Due to the tropical conditions with rain showers blocking sunlight from solar-only plants
and the supply shortages from drought conditions for biomass-only plants, a hybrid biomass and solar
power plant can become a key to the problem in India.

9. Plans are underway to build a power plant that will run on rice in Thailand.

10. The world's largest biomass gasification plant in Finland has been adopted for the

of fossil fuels.

OVER TO YOU

E. Present your point of view on the problems and solutions discussed in the unit as if you were:
1) Minister of New and Renewable Energy speaking about a strong potential of biomass in rural areas;
2) Ministry of New and Renewable Energy Joint Secretary speaking about the National Biomass Cook
Stoves Program;
3) an economist speaking what support mechanisms can be put in practice for development of bio-energy
sector;
4) a scientist speaking about possibilities of deploying solar and biomass hybrids for energy production in
rural areas;
5) other.
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AnjpocoBa Cseriiana BukropoBHa
1-p punon. Hayk, npod. Kageapbl HHOCTPAHHBIX A3bIKOB AMIY

IIponykoBu4 EjieHa AjlekcaHIpoOBHA
KaH/. (GUIIOJ. HayK, TOLEHT Kadeapbl HHOCTPAHHBIX SA3bIKOB AMI'Y

47



