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Russian Nuclear Reactor Planned Additions and Retirements to 2035

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

M Planned additions | Retirements




RuturelofiNuciear

MWe gross : Start or commercial
Plant Reactor type (net expected) Status, start construction oneration
FNPP 1for Pevek KLT-40S Const.5/09 2019
Novovoronezh Ii-2 VVER-1200/V-392M Const.7/09 Comm.1/2020
Leningrad Il-2 VVER-1200/V-491 Const.4/10 Comm. 2/2022
Baltic 1 (Kaliningrad) VVER-1200/V-491 Const. 4/12, suspended 6/13 2
Kursk Ii-1 VVER TOI/N-510 Const. 04/18 04/2022
Subtotal of 6 under
construction

4889 MWe gross

Coolant Demonstration reactor Construction RUR billion  R&D RUR hillion Total RUR hillion
Pb-Bi SVBR 100 MWe

Na (BN-600, BN-800)

Ph BREST 300 MWe
multiple MBIR 150 MWt
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Russian LNG Projects
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OPERATING PRINCIPLE
OF WIND MEASURING
COMPLEX

WHY DO WE NEED TO MEASURE WIND CHARACTERISTICS?

SHOk

Wind speed changes influence the quantity of energy produced by a wind farm. The more energy
produced, the more efficient it is.

BEFORE DESIGNING A WIND FARM, THE COMPANY
STUDIES THE WIND SPEED AND DIRECTION /

AT THE SITE WHERE THE WIND FARM IS TO BF ({
CONSTRUCTED. THIS DATA HELPS TO OPTIMIZE

I CONFIGURATION AND EVALUATE THE PAY-BACK

\ AND OTHER ECONOMIC INDICATORS OF THE OBJECT.

HOW ARE MEASUREMENTS PERFORMED?

To measure the wind potential with the highest accuracy, a wind measuring complex
(WMC) or few of them are installed at site.

For extended periods of time (a year or more) the complex collects information wind data
at a different heights, according to project specification. These data make it possible

to evaluate and predict seasonally fluctuated wind parameters.

}—W%W‘MWW'

WINTER SPRING SUMMER AUTUMN

NovaWind

https://www:rosatoni:ru/en/rosatom-group/wind-eneryy/

80m

60 m

40 m

20m

Configuration of the wind measuring complex
installed at prospective wind farm site

@ ANEMOMETER

Measures horizontal wind speeds. As wind speeds are different
at various heights, anemometers are installed at several heights.

@ VANE SENSOR

Determines the wind direction: this parameter ensures the optimal
positions of wind turbines.

@ TEMPERATURE SENSOR

Installed at a 10 m height to avoid influence of the heat emitted
by the ground surface on obtained values.

@ HUMIDITY SENS(

Helps to assess risks of ice formation at place of measurements.

@ PRESSURE SENSOR

Like other sensors, it is resistant to weather changes and works
independently of the power grid.

' DATA LOGGER

Collects data from all sensors and calculates average values per
a 10-minute interval.

@ POWER SUPPLY CABINET

Contains a data logger, a communication system, components
for power supply and any other accessories.



WIND TURBINE
OPERATING PRINCIPLE

A WIND TURBINE (WT) CONVERTS WIND ENERGY INTO ELECTRIC ENERGY. WIND FLOW POSSESSING
THE KINETIC ENERGY PASSES THROUGH A ROTOR.
THE ROTATION GENERATED BY THE WIND FLOW IS TRANSMITTED TO A GENERATOR THAT PRODUCES ENERGY.

It converts wind energy into the rotational energy of the wind turbine axis. Diameter — from several
meters to tens of meters, rotation speed — up to 100 rpm

It produces energy with changeable frequency and voltage

It is used to form three phase commercial frequency voltage

httpS:7/www:rosatoniru/en/rosatom-group/wind-eneryy/

NovaWind

WTs USE UP TO 45-50%
OF KINETIC ENERGY FROM
AN AIR FLOW

= ' @E
Wi W] " . . ”
ﬁ% Wind turbines are designed with

continuous monitoring of weather

w@z w@: w@; conditions.
5 s To use energy of air fow to the maximum,

modern WTs are equipped with yaw and
@ pitch systems.

It transmits energy from the converter
to the grid




The biggest localization
program in Russia

2019
78%

2018
7%

Pitch system, hub assembly, yaw system, nacelle skeleton,
nacelle assembly, cooling system, converter, tfransformer.
Wind farm design, construction, assembly, network
connection.

modular steel tower.

NovaWind

httpsS://www:rosatoniru/en/rosatom-group/wind-eneryy/

Hub cover, generator,

2020
88%

Blades.

/

GE

PRODUCTION FACILITIES
IN VOLGODONSK

Wind turbine components
assembly factory: assembly
of hub, nacelle, generator
and cooling system.
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