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UNIT 1
NUCLEAR ENERGY IN RUSSIA

PRE-READING

1. Look at these logos. Do you know what companies they belong to?
What do you know about these companies?

2. Name as many nuclear power plants in Russia as you can.

READING

1. Skim the text and say: a) how many nuclear power plants (NPPs) are
there in Russia? b) how many nuclear power reactors are there in Russia
nowadays? c¢) what companies control NPPs in Russia?

Nuclear Energy in Russia

The Russian Federation is one of the top five countries in the world for
total nuclear power generation. Nuclear power in the Russian Federation is a
driver for the development of other industries, and nuclear electricity production
accounts for 19.7% of the national electricity mix. Currently, the country
operates 38 nuclear power reactors and is steadily moving ahead with plans to
expand the role of nuclear energy, including the development of new reactor
technologies, in addition to the export of nuclear services. It seeks to close the
fuel cycle and fast reactors are considered a key component of this.

In total, 38 power units with an installed capacity of 30.3 GW are
operated at 11 nuclear power plants (NPPs) in the Russian Federation
(Akademik Lomonosov, Balakovo, Beloyarsk, Bilibino, Kalinin, Kola, Kursk,
Leningrad, Novovoronezh, Rostov, Smolensk NPPs). These NPPs consist of the

following:



e 21 power units with WWER reactors (3 of which are WWER-1200
power units, 13 are WWER-1000 power units and 5 are WWER-440
power units of various modifications);

e 13 power units with channel reactors (10 power units with
RBMK-1000 reactors and 3 power units with EGP-6 reactors);

e 2 power units with sodium cooled fast reactors (BN-600 and BN-800).

e 2 nuclear reactors, type KLT-40S, with an electric capacity of 35 MW
each.

All NPPs in Russia are controlled by Rosenergoatom. It is a nuclear
power plant operator subsidiary of Russia’s Rosatom, which as a whole brings
together about 400 enterprises and organizations, including the world’s only
nuclear icebreaker fleet. Rosatom is the largest producer of electricity in Russia,
ensuring over 20% of the country’s energy needs.

AFTER READING
VOCABULARY PRACTICE

1. Study these words and phrases from the text. Match these words and
phrases with their definitions.

1. electricity mix 2. to expand 3. fuel cycle

4. fast reactor 5. nuclear icebreaker fleet 6. subsidiary

a) A category of nuclear reactor in which the fission chain reaction is
sustained by neutrons of kinetic energy greater than 1 MeV.

b) A group of nuclear-powered ships sailing together, engaged in the same
activity, or under the same ownership.

¢) A company controlled by a holding company.

d) It shows the proportion of total electricity generated by each source in a
specific country.

e) It is the series of industrial processes that describe uranium throughout
its life cycle: from mining to processing, to generating electricity and, finally, to
its reprocessing and waste.

f) To increase in size, number, or importance.



2. Complete each of the following sentences with the appropriate word
or phrase from Exercise 1 (Part “After Reading”).

1. For , there is no need for a neutron moderator, but it requires
fuel rich in fissile material.

2. Russia possesses the world’s only designed to meet maritime
transportation objectives in the Arctic based on the application of advanced
nuclear technology.

3. The purpose of a closed is to achieve nuclear power
sustainability by further reducing radiotoxicity of the final waste.

4. Rosatom’s TVEL , Novosibirsk Chemical Concentrates
Plant, will supply low-enriched nuclear fuel for all four planned reactors of the
plant.

5. Nuclear power plants are just one piece of preserving and
our nuclear industry.

6. Renewables accounted for 19.1% of France’s in 2020.

COMPREHENSION CHECK

1. Complete the following table with facts and figures using the
information from the text.

Ne Information Fact / Figure

Number of main countries in the world for total
nuclear power generation

Number of nuclear power units in Russia

Types of WWER reactors used in Russia

A subsidiary of Rosatom controlling NPPs in Russia

Total number of enterprises and organizations in
Rosenergoatom and Rosatom

ANl Rl ol B

2. Indicate which of the following statements are true and which are
false.

1. An installed capacity of all nuclear power units in Russia is about
3,000 MW.

2. Russia is the only country possessing nuclear icebreaker fleet.

3. Russia began to switch over to the closed nuclear fuel cycle with fast-
neutron reactors.

4. BREST-OD-300 is one of the reactors used in Russia nowadays.

5. All nuclear power plants in Russia are controlled by Rosatom.




3. Answer the following questions.

1. For how many percent does nuclear electricity production of the
national electricity mix account in Russia?

2. How many a) WWER reactors; b) channel reactors; c) fast reactors;
d) KLT-40S type reactors are there in Russia?

3. Which of the above mentioned reactor type is a low-power reactor?
What is it capacity?

4. What Russian nuclear power plants can you name?

5. What is the largest producer of electricity in Russia?

SPEAKING PRACTICE

1. Complete the missing information in the mind map below and retell
the text about nuclear energy in Russia.
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2. Search in the Web for additional information about what has recently
changed in the sphere of nuclear energy in Russia (e.g., number of NPPs or
power units, installed capacity or types of rectors used). Add this new
information into your story about nuclear energy in Russia and retell it.



UNIT 2
AKADEMIK LOMONOSOV

PRE-READING

1. Look at the picture below. Do you know anything about this ship?
How is it connected with the sphere of nuclear energy production in Russia?

READING

1. Skim the text and say: a) when did “Akademik Lomonosov” begin
commercial operation? b) how many nuclear power reactors is “Akademik
Lomonosov” equipped with? c) what is an installed capacity of the floating
nuclear power plant?

Floating Nuclear Power Plant “Akademik Lomonosov”

Akademik Lomonosov is the world’s first floating nuclear power plant
(FNPP), which is located in the Kamchatka region of Far East Russia. It began
commercial operation in the Russian Arctic city of Pevek on 22 May, 2020. The
FNPP is expected to become the main power generation facility in Chukotka
following the proposed phased decommissioning of the 36 MW Bilibino NPP
and the 34 MW Chaunskaya Co-Gen plant.

Named after Mikhail Lomonosov, an 18th-century Russian scientist, the
70 MW floating power unit (FPU) is equipped with two small modular reactors.
It utilizes low-enriched uranium, containing less than 20% of Uranium-235, as

the nuclear fuel for the power generation.



The FPU comprises two KLT-40S pressurized-water nuclear reactors
having a capacity of 35MW each. The KLT-40S reactor plant uses a thermal
neutron spectrum, pressurized water reactor and has a thermal capacity of
150 MW. The reactor core, measuring 1,220 mm in diameter and 1,200 mm
high, features a total of 121 fuel assemblies placed in the angles of a regular
triangular lattice with a pitch of 100 mm.

The electricity generated by the offshore facilities of the Akademik
Lomonosov FNPP is evacuated to the coastal infrastructure situated at Pevek.
The onshore power transmission system comprises a three-phase alternating

current generator, main switchgear, and standby diesel generators.

The FNPP is expected to be a steady source of energy for the city of
Pevek, as well as the entire Chukotka region in the future.

AFTER READING
VOCABULARY PRACTICE

1. Study these words and phrases from the text. Match these words and
phrases with their definitions.

1. decommissioning 2. offhore 3. standby

4. floating 5. onshore 6. switchgear

a) The apparatus used for controlling, regulating and switching on or off
the electrical circuit in the electrical power system.

b) Being buoyed up on water or other liquid.

c¢) On land, especially within the area adjoining a port.

d) Away from or at a distance from the land.

e) The act of officially taking a factory or other industrial building out of
use.

f) Something that is always ready for use, especially if a regular one fails.
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2. Complete each of the following sentences with the appropriate word
or phrase from Exercise 1 (Part “After Reading”).
1. China General Nuclear Power Group said the development of small-

scale and nuclear power reactors will complement its large-

scale plants and provide more diverse energy options.

2. provides all types of electric systems and equipment with
reliable power switching, control, disconnection/isolation and protection.

3. liquid control system is a back-up system designed to shut
down the reactor under the most reactive conditions.

4. The process involves removing the used nuclear fuel from
the reactor; dismantling systems or components containing radioactive products;
and cleaning up or dismantling contaminated materials from the facility.

5. A nuclear power plant is a site with one or more nuclear

reactors, located on a platform at sea.

COMPREHENSION CHECK

1. Complete the following table with facts and figures using the
information from the text.

° Information Fact / Figure
KLT-40S reactor capacity

Type of neutrons used by KLT-40S reactor

Number of fuel assemblies in a KLT-40S reactor
Percent of fuel enrichment used in a KLT-40S reactor
Total capacity of Bilibino NPP and Chaunskaya Co-
Gen plant

N BRI =2

2. Indicate which of the following statements are true and which are
false.
1. Akademik Lomonosov is located in the Far West Russia.

2. Akademik Lomonosov will operate together with Bilibino NPP and
Chaunskaya Co-Gen plant.

3. Akademik Lomonosov uses highly enriched Uranium as nuclear fuel.

4. Floating power unit uses fast neutron spectrum.

5. Akademik Lomonosov comprises both onshore and offshore facilities.

11



3. Answer the following questions.
1. What city did Akademik Lomonosov begin its commercial operation?

2. What type of reactor is KLT-40S?

3. What is thermal capacity of a KLT-40S reactor plant?

4. Where is electricity generated by Akademik Lomonosov transported

to?

5. What does the onshore power transmission at Pevek system consist of?

SPEAKING PRACTICE

1. Complete the missing information in the mind map below and retell
the text about the first floating nuclear power plant.
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2. Search in the Web for additional information about Akademik

Lomonosov. Add this new information into your story about the first floating
NPP in the world and retell it.
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UNIT 3
BELOYARSK NUCLEAR POWER PLANT
PRE-READING

1. Look at the picture below. What do you know about this chemical
element? For what purpose could it be used at a nuclear power plant?

Na

Sodium
22.98977

READING

1. Skim the text and say: a) what types of reactors were used at
Beloyarsk NPP? b) what types of reactors are used at Beloyarsk NPP
nowadays? c) what is an installed capacity of these reactors?

Beloyarsk Nuclear Power Plant

Beloyarsk NPP is situated by the city Zarechnij, in the Sverdlovsk region.
The power plant was the first to put graphite-moderated reactors into operation,
to produce electrical power. These reactors have now been shut down.
Nowadays, Beloyarsk NPP has the world’s largest fast breeder reactor in
operation.

The plant was constructed in three stages: Stage 1 — power units No.1 and
No.2 with AMB reactors; Stage 2 — power unit No.3 with BN-600 reactor;
Stage 3 — power unit No.4 with a new BN-800 reactor featuring 885 MW
installed capacity.

The two first reactors at Beloyarsk NPP were put into operation in 1964

and 1967, respectively. They were shut down in 1983 and 1989. These were of

13



the AMB-100 and AMB-200 type, which are an earlier version of RBMK
graphite-moderated reactors.

One of the two reactors that are operational today at Beloyarsk NPP is a
BN-600 fast breeder reactor (600 MW installed capacity). The construction of
the BN-600 commenced in 1966, and the reactor was put into operation in 1980.

The second reactor in operation at Beloyarsk NPP is BN-800 fast breeder
reactor (885 MW installed capacity), that was put into commercial operation on
October 31, 2016.

BN reactors may be fueled with either highly-enriched uranium dioxide or
mixed oxide (MOX) fuel consisting of plutonium blended with uranium.

The reactor core is 1.03 meters tall and has a diameter of 2.05 meters. It
has 369 fuel assemblies, each consisting of 127 fuel pins with an enrichment of
17-26% *°U. BN reactors use liquid sodium as coolant. There are three turbines

connected to the reactor.

AFTER READING
VOCABULARY PRACTICE

1. Study these words and phrases from the text. Match these words and
phrases with their definitions.

1. fast breeder reactor 2. installed capacity 3. to commence

4. to put into operation 5. fuel pin 6. liquid sodium

a) Fuel rod having a length of 4 m, with a diameter of around 1 cm.

b) A liquid metal like mercury.

c) The amount of energy that a power station is able to produce.

d) A reactor in which the neutrons causing fission are not slowed by any
moderator.

e) To begin to use something.

f) To start doing something.
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2. Complete each of the following sentences with the appropriate word
or phrase from Exercise 1 (Part “After Reading”).
1. The Polish Energy Policy assumes that the first nuclear power plant

unit will be in 2033.

2. The boiling point of is higher than the temperature produced
by the nuclear reaction itself, so the reactor will not overheat.

3. The construction of a 300 MW nuclear power unit with an innovative
lead coolant BREST-OD-300 has begun in Seversk.

4. The Palo Verde NPP in Arizona is the largest nuclear power plant in the
United States with three reactors and a / an of about 3,937 MW.

5. The construction work for units 5 and 6 of the Kudankulam Nuclear
Power Plant today with the first concrete pouring into the foundation

plate of the reactor building.

COMPREHENSION CHECK

1. Complete the following table with facts and figures using the
information from the text.

Ne Information Fact / Figure

Types of power units No.3 and No.4 at Beloyarsk NPP
2. | Type of fuel used at BN reactors
3. | Dimensions of the BN-800 reactor

The number of fuel assemblies and fuel pins at BN
reactors

5. | Installed capacity of the BN-800 reactor

2. Indicate which of the following statements are true and which are
false.
1. Beloyarsk NPP was the first one where graphite was used as a

moderator.
2. AMB reactor is an earlier version of WWER reactor.
3. BN reactors use thermal neutrons.
4. There are two BN reactors of different capacity at Beloyarsk NPP.
5. MOX fuel consists of plutonium.
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3. Answer the following questions.
1. Where is Beloyarsk NPP situated?

2. In how many stages was Beloyarsk NPP constructed?

3. When did the construction of BN reactors commence at Beloyarsk
NPP?

4. What is the enrichment of fuel used at BN reactors?

5. What information is given in the text about graphite-moderated reactors

at Beloyarsk NPP?

SPEAKING PRACTICE

1. Complete the missing information in the mind map below and retell
the text about Beloyarsk NPP.

earlier version of ...
1

AMB-100
AMB-200

1
graphite-... reactors
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2
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!
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| T L el e
capacity ... capacity .. IO, ... oxide ... fuel assemb]ies\ coolant
: : g / \ l
put into put into U ... fuel pins
operation ... | | operation ... ... turbmes

2. Search in the Web for additional information about BN-1200, which
is to be put into operation in 2035 at Beloyarsk NPP. Add this new
information into your story about Beloyarsk NPP and retell it.
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UNIT 4
KURSK NUCLEAR POWER PLANT

PRE-READING

1. Look at the picture of the building site of a nuclear power plant and
try to guess the device given. What is it? What is it used for?

READING

1. Skim the text and say: a) where is Kursk NPP situated? b) how many
reactors are there at Kursk NPP? c) what reactor design is used at Kursk I1
NPP?

Kursk Nuclear Power Plant

Kursk NPP is situated 40 km west of Kursk, on the bank of Seim River
with the satellite-city Kurchatov located 3 km from the plant. Kursk NPP is one
of the three biggest NPPs and one of the four biggest electricity producers in
Russia (along with Balakovo and Leningrad NPPs).

The decision on the construction of Kursk NPP was made in the
mid-1960s. The project was started in 1971. The 1* unit was launched in 1976,
the 2" in 1979, the 3" in 1983 and the 4" in 1985.

Kursk NPP has four RBMK-1000 reactors (1000 MW each) and new ones
are being built at Kursk II NPP, which will replace two ageing reactor units of
the existing Kursk NPP. Kursk II NPP will comprise two advanced pressurized
water reactor (PWR) units of 1.25 GW capacity each. It will be the world’s first
NPP to use WWER-TOI reactor design. WWER-TOI (T - typical;
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O — optimized; I — information-based), also known as V-510, is a Gen 11+ PWR
reactor with design improvements to the reactor vessel and steam generator of
the WWER-1200 reactor. The design offers improved safety measures,
including an increased margin of safety from extreme impacts and ability to
withstand earthquakes, and is equipped with modern control systems and
diagnostics.

One more unique development of Russian nuclear scientists and one of
the most important nuclear safety systems is comprised into the WWER-TOI
design — the core catcher, or core melt trap. This technical means of passive
protection is designed to trap liquid and solid radioactive materials in the

hypothetical case of the accidental destruction of a reactor.

AFTER READING
VOCABULARY PRACTICE

1. Study these words and phrases from the text. Match these words and
phrases with their definitions.

1. to launch 2. core catcher 3. to trap
4. to withstand 5. accidental destruction 6. reactor vessel
7. safety measures 8. ageing 9. improvement

a) Activities taken in order to prevent something bad or dangerous from
happening.

b) Damage happening by chance or caused by natural phenomena.

c) Relating to getting older.

d) To start or set in motion.

e) The process of making something better or of getting better.

f) To remain undamaged or unaffected by.

g) To stop or hold something.

h) A device designed to localize and cool the molten core material in case
of a meltdown accident.

1) A container surrounding and protecting the core of a nuclear reactor.
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2. Complete each of the following sentences with the appropriate word
or phrase from Exercise 1 (Part “After Reading”).
1. The personnel of NPP is being constantly trained in case of any

of a reactor.

2. Nuclear power plants have multiple which are designed to
protect public health and environment.

3. Since the 1970’s, one of the larger areas of cooperation on nuclear
safety is research and experience with mechanisms.

4. The new floating nuclear reactor is to be this year.

5. The in design of nuclear power reactors are constantly being
developed internationally.

6. Today, all new Russian-designed reactors are equipped with

in the bottom of the containment building in case of a melt-down.

7. The is the first layer of shielding around the nuclear fuel and
usually is designed to most of the radiation released during a nuclear
reaction and to high pressures.

COMPREHENSION CHECK

1. Complete the following table with facts and figures using the
information from the text.

° Information Fact / Figure

Kursk NPP location

Number of nuclear power units at Kursk NPP and the
time of their launching

Type of reactors at Kursk NPP

Design of WWER-TOI reactor

Safety measures of WWER-TOI reactor

||| D (=2

Function of a core catcher

2. Indicate which of the following statements are true and which are
false.
1. It is Kursk NPP that is one of the greatest electricity producers in

Russia.

2. Kursk NPP comprises six reactor units.
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3. Kursk II NPP is the first to utilize WWER-TOI reactor design in the

world.

4. The design of V-510 includes improved protection against extreme

impacts.

5. The core catcher is a concrete layer designed to protect the personnel.

3. Answer the following questions.
1. Why is Kursk IT NPP being built?

2. What reactor type will be used at Kursk 11 NPP?

3. What are the main improvements of Kursk II NPP?
4. What does the design of WWER-TOI offer?
5. What is the design of WWER-TOI equipped with?

SPEAKING PRACTICE

1. Complete the missing information in the mind map below and retell

the text about Kursk NPP.
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2. Search in the Web for additional information about core catchers and
their usage at NPPs all over the world. Add this new information into your

story and retell it.




UNIT 5
LENINGRAD NUCLEAR POWER PLANT

PRE-READING

1. Look at the pictures of the BWR and the PWR and revise their main
components. What is the difference between these two reactor types? Do you
know any NPPs in Russia where both types of reactors are used?

Sﬁgglsure Pressuriser
Eessel Steam Control rods
¥
IIRRNAR
X Fuel

pressure
vessel

elements

Fuel elements

Reinforced concrete
containment and shield —

an |

Pic.1. BWR Pic.2. PWR
READING

1. Skim the text and say a) where is Leningrad NPP located? b) how
many reactors are installed at Leningrad NPP? c) how many reactors are
there at Leningrad NPP-2?

Leningrad Nuclear Power Plant

Leningrad NPP is situated 80 km west of St. Petersburg on the southern
shore of the Gulf of Finland, the Baltic Sea. Today, Leningrad NPP covers more
than 55% of energy needs of St. Petersburg and Leningrad region, which
constitutes 30% of the electricity generation in the North-West of Russia.
Leningrad NPP with an installed capacity of 4,400 MW is the most powerful
nuclear power plant in Russia and the largest power plant in the North-West of
Russia.

Leningrad NPP is the only plant in Russia where there are two different

types of nuclear reactors — RBMK and WWER. It operates two uranium-
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graphite channel-type RBMK-1000 reactors and two pressurized water-type
third-generation WWER-1200 reactors. The power units No.l and 2 were
decommissioned in 2018 and 2020, respectively. The RBMK-1000 reactor
unit No.3 and unit No.4 with an installed capacity of 1,000 MW each are
currently in operation.

WWER-1200 reactors are installed at Leningrad NPP-2. Leningrad NPP-2
is a new NPP located adjacent to Leningrad NPP-1. Construction of the fifth unit
of Leningrad NPP-2 began in October 2008, while the connection to the national
grid happened for the first time in March 2018. The commercial launch of the
sixth WWER-1200 started in July 2020 when the first fresh fuel assembly was
loaded into the reactor core, and it was commissioned in March 2021.

The water-powered WWER-1200 power reactors belong to the newest
generation of third-generation plus reactors that meet all the post-Fukushima

requirements.

AFTER READING
VOCABULARY PRACTICE

1. Study these words and phrases from the text. Match these words and
phrases with their definitions.

1. to meet requirements 2. to constitute 3. to cover

4. adjacent 5. grid 6. to decommission

a) To lay or spread something over.

b) To officially take (a nuclear reactor or weapon) out of use and make the
area safe.

e) To make up, to form, to compose.

f) Very near, next to, or touching.

g) To satisfy the condition.

h) A system of wires through which electricity is connected to different

power stations across a region.

22



2. Complete each of the following sentences with the appropriate word
or phrase from Exercise 1 (Part “After Reading”).

1. Turbo generators are located in the hall to the reactor
building.
2. Russia has a single synchronous electrical surrounding much

of the country.

3. Belarus NPP is built to the standards which fully all post-
Fukushima , International standards and recommendations of the
IAEA.

4. Pressurized water reactors most western nuclear power
plants.

5. Kursk NPP 52% of the total output of all electric power
plants of Black Earth Belt.

6. Most reactors were because there was no longer any

economic justification for running them.

COMPREHENSION CHECK

1. Complete the following table with facts and figures using the
information from the text.

Ne Information Fact / Figure
1 Electricity generation of Leningrad NPP in the North-
" | West Russia
Nuclear reactors at Leningrad NPP:
2. - their types
- their capacity
Characteristics of Leningrad NPP-2
3. - its location
- its reactor type

2. Indicate which of the following statements are true and which are
false.

1. Leningrad NPP is the most powerful nuclear plant in the South-West of
Russia.

2. The PWR at Leningrad NPP belongs to the second-generation WWER-
1000 reactors.
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3. The installed capacity of both reactor units No.3 and No.4 constitutes
1,000 MW.

4. The commercial launch of the fifth unit of Leningrad NPP-2 began in
July 2020.

5. The third-generation plus reactors include the WWER-1200 power

reactors.

3. Answer the following questions.
1. How much energy needs does Leningrad NPP cover?

2. Why is Leningrad NPP known to be unique?

3. What’s happened to the first and second power units of Leningrad
NPP?

4. How much energy do reactor units No.3 and Unit No.4 produce?

5. What generation does the WWER-1200 power reactor belong to?

SPEAKING PRACTICE

1. Complete the missing information in the mind map below and retell
the text about Leningrad NPP.

shore of ... |« 80 km west
\1

installed .A@iungmd NEY 4 Leninngrad NPP-2

capacity ...

3
4 y WWER-1200
the most nuclear reactor R
e ‘/h{ 5™ unit 6™ unit
RBMK-1000 WWER-1200 : P e
1 I national grid commissioning
2 uranium ... 2 PWR *
type IIT Generation March ... - 2021

2. Search in the Web for additional information about the
Generation III and the Generation III+ nuclear power reactors in the world
(their expected development, evolution, operation, characteristics, etc.). Add
this new information into your story and retell it.
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UNIT 6
NOVOVORONEZH NUCLEAR POWER PLANT

PRE-READING

1. Look at the picture and discuss the evolution of reactor generations
in the world. Can you give examples of reactor types of each generation used
in Russia? What generation nuclear reactors create the base of nuclear power
industry in the world nowadays?

Generation IV
Generation I+ [

1 Revolutionary
designs

. Generationlll
Generation Il B 1

R Advanced
LWRs

Generation |

[ f Commercial power
Early prototype reactors

Evolutionary
designs

reactors

Genll
[

: . Genlll I Genllll+ I Gen IV I
1980 1990 2000 2010 2020 2030

READING

1. Skim the text and say a) what type of nuclear reactors does
Novovoronezth NPP have? b) how many reactors are there at
Novovoronezh NPP? c) what type of nuclear reactors are to be built at
Novovoronezh NPP II?

Novovoronezh Nuclear Power Plant

Novovoronezh NPP is one of the oldest enterprises in the Russian
Federation nuclear power industry. Novovoronezh plant supplies power to
Voronezh Oblast, Belgorod, Lipetsk, and Tambov regions. It is the first Russian
NPP to have WWER reactors.

During more than forty years of the Novovoronezh plant history, five
power units with WWER-type reactors were built and commissioned
(WWER-210, WWER-365, two units with WWER-440 type, WWER-1000).
The first and second units were permanently decommissioned in 1988 and 1990.
Unit No.3 of the plant was decommissioned in 2016, while unit No.4 was shut

down for modernization works and has resumed operation. Unit No.5 of the
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plant has recently undergone upgrade. It has advanced features similar to those
of a generation III reactor and will operate until 2035.

Novovoronezh NPP is also the first GenllI+ NPP in Russia. This type of
reactors is installed at Novovoronezh NPP II, which is being developed at the
site of existing Novovoronezh NPP. Novovoronezh NPP II is planned to have
four generating units featuring WWER-1200 reactors. Two of the reactors are
being constructed as part of phase one, while the other two are still in the design
stage. The first unit was commissioned in February 2017, while the pilot
commercial operations of the unit No.2 were started in June 2019.

WWER-1200 is planned to have a lifetime of approximately 60 years.
WWER technology refers to a series of pressurized water reactor designs
originally developed in Russia. Distinctive features of WWER include the
horizontal steam generators, hexahedral fuel assemblies, and the high-capacity

pressurizers that provide a large reactor coolant inventory.

AFTER READING
VOCABULARY PRACTICE

1. Study these words and phrases from the text. Match these words and
phrases with their definitions.

1. lifetime 2. coolant inventory 3. to install
4. site 5. to resume 6. enterprise
a) A place where something is (was, or will be) built, or where something
happened (is happening, or will happen).
b) To start again after a pause or interruption.
c¢) The period of time during which something exists.
d) An organization, a company, or a business.
e) To put something in place so that it is ready for use.

f) A quantity or supply of coolant kept for use as needed.
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2. Complete each of the following sentences with the appropriate word
or phrase from Exercise 1 (Part “After Reading”).
1. Kansai Electric in Japan operations of its

Mihama No.3 reactor which has been offline for more than a decade.

2. Rosatom comprises more than 360 , Including scientific
research organizations, the nuclear weapons complex, etc.

3. It was Russian crews that reactor pressure vessel at
Bangladesh’s first nuclear power plant.

4. The control of the reactor in normal operation is performed

by the control system.

5. Most nuclear power plants have operating of between
20 and 40 years.
6. The selection of a suitable for a nuclear installation is a very

important process.

COMPREHENSION CHECK

1. Complete the following table with facts and figures using the
information from the text.

° Information Fact / Figure
Territory supplied by Novovoronezh NPP

Number of nuclear power units at Novovoronezh NPP,
their launching and decommissioning

Generating units of Novovoronezh NPP II
Characteristics of WWER technology

BN =2

2. Indicate which of the following statements are true and which are
false.
1. Novovoronezh NPP is the newest nuclear power plant in the Russian

Federation.

2. The first and second units of Novovoronezh NPP are temporarily shut
down.

3. Unit No.4 of the plant underwent modernization.

4. Three reactor units are planned to be installed at Novovoronezh NPP II.

5. All reactors are already in operation at Novovoronezh NPP II.
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3. Answer the following questions.
1. Are all Novovoronezh NPP power units still operating?

2. What is the lifetime of the unit No.5?

3. What type of reactors is installed at Novovoronezh NPP I1?
4. What is the generating capacity of Novovoronezh NPP I1?
5. What is the lifetime of WWER-12007?

SPEAKING PRACTICE

1. Complete the missing information in the mind map below and retell
the text about Novovoronezh NPP.

power [e= ... reactor [* first

! 1

.\'ovovoronezh@4_' Novovoronezh NPP I1
regions

2 5
. | first L Y 4
... power units | Gen.III+ WWER-1200 [~ features
/ \ units
units units 6/ , gm;;:?:::&
Nol-3 No4-5 B
L life-time
! l J ol s fel
T ; y assemblies
decommission operating _
: ... years

pressurizers

!

inventory

2. Search in the Web for additional information about the
Generation IV reactors in the world (their expected development, evolution,

operation, characteristics, etc.). Add this new information into your story
about Novovoronezh NPP and retell it.
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UNIT 7
SMOLENSK NUCLEAR POWER PLANT

PRE-READING

1. Look at the picture of RBMK reactor and revise its main parts (a-h)
and their functions. Name those NPPs where RBMK reactors are still in use.

Steam diim RBMK f

[ 2222342

READING

1. Skim the text and say a) what is the total capacity of Smolensk NPP?
b) how many reactors are there at Smolensk NPP? c) what reactor design is
going to be used at Smolensk Il NPP?

Smolensk Nuclear Power Plant
Smolensk NPP is the biggest power generating company of the north-
western region of the united energy system of the Russian Federation. Its
capacity is 3000 MW. The three RBMK-1000 reactors of Smolensk NPP were
commissioned in 1982-1990 (1% — 24 Dec 1982, 2™ — 30 Mar 1985 and
3" _ 30 Jan 1990). Smolensk plant covers 75% of electricity supply to the region
and 13% of all of the country’s nuclear power generation.
The reactors of Smolensk NPP are the improved versions of RBMK with
a number of innovative safety systems. The RBMK (reaktor bolshoy
moshchnosty kanalny, high-power channel reactor) is a one-circuit, water-
cooled reactor with individual fuel channels and using graphite as its moderator.
As this design had several shortcomings, Rosatom decided to upgrade and
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extend the operating life of the Smolensk 1-3 RBMK units. In 2019, Rosatom
announced completion of life-extending modernization work at unit No.3 of
Smolensk NPP. The other two units have already been set for an extended
period of operation of 15 years.

As the service lifetime of these RBMK reactors will end in the next
decade, in June 2020, Rosenergoatom signed a decree on the construction of two
new power units at Smolensk NPP. The new Smolensk II plant — featuring two
WWER-TOI (typical optimised, with enhanced information) reactors with a
total capacity of 2510 MWe — will be built 6 km from the existing Smolensk
plant. Smolensk II is to replace the three RBMK reactors at Smolensk I, which

are expected to remain in operation until the new plant starts operating.

AFTER READING
VOCABULARY PRACTICE

1. Study these words and phrases from the text. Match these words and
phrases with their definitions.

1. improved 2. shortcoming 3. to annonunce
4. to replace 5. to feature 6. decree
7. to sign 8. united 9. completion

a) To write one’s name usually on a written or printed document to
identify oneself as the writer or sender.

b) An official statement that something must happen.

c¢) To include someone or something as an important or characteristic part.

d) Joined together as a group for a common purpose.

e) Having become or been made better.

f) The act of finishing something that you are doing or making.

g) To put something in the place of something else.

h) A fault or failure to meet a certain standard.

1) To make something known or tell people about something officially.
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2. Complete each of the following sentences with the appropriate word
or phrase from Exercise 1 (Part “After Reading”).

1. The RBMK design had serious , which contributed to the
1986 Chernobyl accident.
2. In 2009, the for the construction of the Baltic NPP was
by the President.
3. Rosenergoatom has announced the of construction of
floating nuclear power plant, named Akademik Lomonosov that two

KLT-40S reactor units capable of producing 70MW generation capacity.

4. Kursk NPP is an important part of the Energy System of
Russia.
5. designs of nuclear power reactors are constantly being

developed internationally.
6. The new Natrium nuclear power plant will be located in Kemmerer,
officials on Tuesday, and will a coal-fired plant that is to be

closed in 2025.

COMPREHENSION CHECK

1. Complete the following table with facts and figures using the
information from the text.

Ne Information Fact / Figure
1. | Smolensk NPP location
2. | Types of reactors at Smolensk NPP
Features of the RBMK reactor at Smolensk NPP:
- number of circuits;
- coolant used;
- moderator used;
4. | Reactor type of the Smolensk II NPP and its features

2. Indicate which of the following statements are true and which are
false.
1. Smolensk NPP reactors have a lot of advanced safety systems.

2. The Smolensk RBMK reactor is a gas-cooled reactor.
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3. The reactor units No.1 and No.2 of Smolensk NPP were modernized in
2019.

4. Two new RBMK reactors will be built at Smolensk IT NPP.

5. Smolensk I plant will operate until the commissioning of the Smolensk

IT NPP.

3. Answer the following questions.
1. What does “RBMK” stand for?

2. How much electricity supply does Smolensk NPP cover?

3. Why did Rosatom decide to improve Smolensk reactor units?
4. What is the operation life of Smolensk NPP?

5. Why will Smolensk II NPP be built?

SPEAKING PRACTICE

1. Complete the missing information in the mind map below and retell
the text about Smolensk NPP.

1
capacity —<Smu|ensk NPD_L.. Smolensk IT NPP
| 2] 2~ \&
: : decree
_— ... improved sl ... WWER-TOI
] RBMK-1000
reactors June ... 1l
... power ;
generating | ... capacity
company safety
systems '
2510
... region MWe
*| ... circuit
*| water ...
moderator

2. Search in the Web for additional information about WWER-TOI
(its general characteristics, safety measures, construction design, operation,
etc.). Add this new information into your story about Smolensk NPP and retell
it.
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APPENDIX 1
Useful Phrases

Giving opinion

Personal Point of View

General Point of View

In my opinion ...
From my point of view ...
To my mind ...

I would say that ...

Some people say that ...

Many people think \ believe that ...
It’s often said that ...

Everybody knows that ...

Asking for Opinion

What do you think of...?

What do you think about...?
What do you reckon (about...)?
What is your opinion of...?
What are your views on...?
Where do you stand (on...)?

What would you say to... / if we...

How do you feel (about...)?

Are you aware of.....?

Do you have any idea?

Do you know/see what I mean?
Do you agree with me?

Don’t you think (that) ... ?
Would you go along with that?
What are your thoughts on that?

Agreement or Disagreement

Agreement

Partial Agreement

Disagreement

I agree with you ...
I’m of the same
opinion.

I completely /
absolutely agree with
you.

I think so too.

e That’s true, but ... °
e [ agree with you in part,
but ... o

e it’s only partly true that |e

e Jagree withyoutoan |e
extent, however, ...

I completely

disagree with you ...

I don’t think so.

I don’t agree with
you.

I’m of a different
opinion because ...
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AMB
BN
BREST-OD

BWR
EGP

FNPP
FPU
GW
GWh
HEP
IAEA
KLT
MOX
MeV
MW
MWe
NPP
PWR
RBMK

U
WWER
WWER-TOI

APPENDIX 2
Abbreviations

atom mirny bolshoy (peaceful atom big)

bistryy neitron (fast neutron)

bystryj reaktor so svincovym teplonositelem — opytno-
demonstracionnyj (lead-cooled fast reactor — pilot and
demonstration)

boiling water reactor

energeticheskij geterogennyj petlevoj reactor (energetic
heterogeneous loop reactor)

floating nuclear power plant

floating power unit

gigawaltt

gigawatt hours

hydroelectric plant

International Atomic Energy Agency

korabel'nyj dlya ledokolov tipa “Tajmyr”

mixed oxide

megaelecton volt

megawatt

megawatts of electric power

nuclear power plant

pressurized water reactor

reaktor bolshoy moshchnosty kanalny (high-power channel-
type reactor)

Uranium
water-water energetic reactor
water-water energetic typical optimized information-based

reactor
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APPENDIX 3

Proper Names
Black Earth Belt Yeprozemve
Chaunskaya Co-Gen plant Yyanckas TOI]

' Kumaiickas cenepanvuas
China General Nuclear Power Group
KOpnopayus. amomHOU SHep2emuKu

Gulf of Finland DQunckuil 3a1us

MAT'ATD (Mesicoyuapoornoe

IAEA
a2eHmcmeo no amoMHOU SHepeulL)
Kansai Electric Kancaii snexkmpux
Kemmerer 2. Kemmepep
Kola Konvcxuu
Kudankulam Nuclear Power Plant ADC Kyoa nkynam
Mihama AIC Muxama

. ' Hoeocubupckuii 3a4600
Novosibirsk Chemical Concentrates Plant
XUMKOHYEHMPAmos
Pevek 2. I[lesek
. . npoexkm « IHepeemuuecKkas
The Polish Energy Policy
cmpameeus Tlonvuiuy

TVEL monaueHas komnauus « TBIJD»
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aberrations

accidental destruction

account for
adjacent to
advanced

ageing

alternating current

angle
announce
annual
assume

auxiliary

back-up
bank
bitumen

blend

breeder reactor

capacity
cater

closed circuit
coastal
commence
comprise

consecutively

VOCABULARY

A

OMKIIOHEHUs
nospesicoeHue npu nPoUCuLecmaeuu
HACYUmuvleama

PAOOM C Y-
YCO8EPUIEHCNBOBAHHbIU
cmapwlil, USHOULEHHbLLL
nepemeHHblli MoK

yeon

coobwams, onogewams
exHce200Hbll
npeononazams

8CNOMO2AMENbHBIU

B

pe3epsHblil
bepee
oumym
cMeuusams

peaxkmop-pasmHoHcumelo

C

MOWHOCTMb

nOCMaegsamy

3AMKHYMbIU KOHMYD
bepezoesoii

HA4UHambCs, Cmapmosamay
BKIIOUAMb (8 cCOCMAB)

nocneoo8amesbHo
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constitute

containment

core catcher / core melt trap

cover

currently

decommission
decree

dismantling

distinctive feature

earthquake
electricity mix
encompass
enhance
enterprise
exhaust steam
expand

extension

facility

fast reactor
feature (v)
feed water
floating

fuel assembly
fuel pins
full-scale

COCMasams
2epMo0o0010uKa

JIOBYUIKA PACNIABA AKIMUBHOLL 30Hbl
NOKDbI8AMb

Ha ce200HAUHUL OeHb

D

8bIB0OUNMb U3 IKCHIAYAMAYUU
pacnopsiicerue, NOCMAaHO8IeHUe
0eMOHMAAC

omjaudumelbHas vepma

E

3emiempsicerue
9Hepeemuyeckul Oaiaunc
codeparcama, 3aKI0YAMb, OKPYHCAMb
VBenUuU8amy, NOSLIULAMD
npeonpusmue
ompabomanHwvlil nap
VBenUuU8amy, pacuiupsimsy

yeeauueHue

F

00vbeKm, coopyxicenue

peaxmop Ha 6biCmpuIX HEeUMpOHax
ObIMb 060PYO0BAHHBIM, 001A0AMD
numamenvHas 600a

naagyquu

Mennosvloensouas coopka
TBOJI 6 8uoe mouko2o cmepoicHs

NOAHOMACUMAOHbL
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gulf

hall
hexahedral

improvement
install
installed capacity

inventory

lattice
launch
lifetime
limitation
liquid
loop

main switchgear

major overhaul

margin of safety
minor

mixed oxide fuel

modular reactor

move ahead

3aue

H

DPeaKkmopHblil 3a.l

wecmuepauHbli

yayduiernue, ycoeepuleHcneo6arue
ycmarnaenueanio
npoexKnHuasil MOWHOCMmMb

3anac

L

pewémxa

3anyckamo

NPOOOAHNCUMENLHOCHb IKCIILYAmayuu
ocpanuienue

HCUOKUUL

nemJjisi

M

2llagHoe pacnpeoerumenbHoe
yCmpoucmeo

271YO0Kas MOOepHU3AYUsL, PAOUKATIbHAS
nepepabomxa

3anac npovHocmu
Hecyu;ecmeeHan?

CMEWanHoe OKCUOHOe ypar-
njiymoHueeoe monjiueo

MOOYIbHBIU PeaKkmop

08U2ambCsl 6nepeéo
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Natrium nuclear power plant

net capacity
nuclear icebreaker fleet

nuclear weapons complex

offshore facility
onshore

operating lifetime

permanently
pipeline
pitch

power generation facility

power grid
preserve
pressurizer
pre-stressed

processing

reactor plant

reactor vessel

regular

reinforced ferro-concrete
remote

replace

N
Peaxkmop ¢ Hampuesvim
menioHocumenem
yucmas MOWHOCMb
AMOMHDIU 1e00KOIbHBIU (h0Mm

SA0ePHBIU OPYHCEUHBLU KOMNIEKC

(0]
00bexm Ha mMope
HAX00AWulicsl Ha cyule

nepuoo IKCNLyamayuu

P
Hascez20a
mpyo6onpogoo
wae

00BeKm no npou3800Cmay
IeKMpPOIHEPUL

9Hepz2ocemb

coxXpaHams, coepecamp
KOMNEeHCcamop 0aeeHus.
npeosapumenbHo Hanps’CeHHbllL

nepepabomxa

R
PeaKmopHas yCmaHo8Ka
KOpnyc peakmopa
npasuibHulU
APMUPOBAHHYLIL dHcesle300emoH
VOQNEHHbLLL

3dMEHUNTb
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reservoir
respectively
resume

sodium

sealed

seek to smth.

settlement
shore
shortcoming

shut down

sign

similar

site

solidify
spent fuel
standby
steadily
storage
storage pool

subsidiary

supply

suspend

temporarily

thermal neutron spectrum

three-tier

1) yucmepnua, 2) so0oxpanuiuue
COOMBEMCMEEHHO
80300HO8UMb

Hampuu

S
2epmemuyHbli
OPUEHMUPOBAMbCA HA Y-
nocenenue
bepee
He0oCmamox

0CaHasIUeamsy (npekpauamao
pabomy)

NnOONUCHIBAMb

noXoxcull

mecmo

omeepoesaman
ompabomaHHoe moniueo
pe3epsHull

V6epeHHo, CmabuIbHO
XpaHeHue

baccelin 8b10epIHCcKU

noopasoenenue, 004epHsisl KOMIAHUS

numamas, no0agams
(a1exmposuepeuio)

OMKIAObIEAMb

T
6PDEMEHHO
Cnekmp menjoeoblx Heﬁmp0H06

MpéXyposHeawlll
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tough

trap

treatment facilities
triangular

turbine set

Unified Energy System

upgrade

valid

waste
wastewater
withstand

work out

HCECMKUU

3axeamuvl8amy, 108UMb
ouucmumenbHble COOPYHCEeHUs
mpey20nbHbLU

mypooycmaHoska

U

eounast JHepecocucmemda

MOOEpHU3UPOB8ams

A\

OblMb OelcmeumebHbIM

W

0mxX00bl
ompabomanuasn 600a

8b1OEPIAHCUBATND

paspabamwviéams
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