
NUCLEAR POWER

LECTURE 5

Gdańsk 2018



1. Radioactivity and nuclear energy

2. The fuel cycle

3. National experiences, and nuclear energy

4. Polish nuclear power plant

5. CPP vs NPP

NUCLEAR POWER – LECTURE 5 





RADIOACTIVITY 

AND NUCLEAR ENERGY



RADIOACTIVITY

The radioactivity means the ability of some atomic nuclei to emit 

ionizing radiation.

Rys. Penetrating power of different types of radiation



RADIOACTIVITY



UNITS OF MEASURE FOR RADIOACTIVITY

The numer of falling
apples can be compared

to the Becquerel
(number of disintegrations

per second)

The numer of apples that
hit the sleeper can be 
compared to the Gray 

(absorber dose)

The effect on the body, 
bassed on the size or

weight of the apples, can
be compared to the 

Sievert (effective dose)



NATURAL RADIOACTIVITY

Fig. High Background Radiation Areas Around the World.
Numbers given are in mSv/year

S. M. Javad Mortazavi, Biology Division, Kyoto University of Education, Kyoto, Japan





Fot. Canadian Nuclear Safety Commission



HOW IS RADIOACTIVITY DETECTED?

Personal dosimeter Dosicard. Copyright AREVA

Radiation measurer and detector alpha, beta, gamma. 
Copyright AREVA

Control gate ARGOS (alpha, beta, gamma). 
Copyright AREVA



RADIATION EFFECTS



FUEL CYCLE
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FUEL CYCLE
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FUEL CYCLE - MINING

Uranium Mine in Canada[nucelar.pl]

uran[nucelar.pl]

Natural uranium:

• 99,3 % U238; 

• 0,7 % U235 

• >> U234 

Uranium Mine in Niger
(Sahara Desert)
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FUEL CYCLE - CHEMISTRY
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FUEL CYCLE - ENRICHMENT

Comurhex, Pierrelate, France Instalation to enrichment uranium.[nucelar.pl]

Two methods of ureanium enrichment:

• Gaseous diffusion

• Centrifugation
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FUEL CYCLE – FUEL PRODUCTIONS
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FUEL CYCLE – SPENT FUEL

The spent fuel removed from the ractors and continues to realise heat and is still radioactive.
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FUEL CYCLE – SPENT FUEL
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FUEL CYCLE - MOX

Fuel reprocessing plant, Marcoule, France
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FUEL CYCLE – LA HAGUE



GENERATION OF ENERGY 
IN NUCLEAR POWER PLANT



NUCLEAR POWER REACTORS



NUCLEAR POWER REACTORS



NUCLEAR POWER REACTORS



NUCLEAR POWER REACTORS

Global nuclear power generation from 1985 to 2016 (TWh)



NUCLEAR POWER PLANT



CONSTRUCTION OF NUCLEAR POWER PLANT 

NP in numbers:

Shin-Kori, 

2 X 1,000 MW PWR

Start operating 28 Ferbuar 2011

Area: ap. 13 hectares

Numbers:

Over 900 tyś ton of concrete

Ap. 7,5 mln people involved in project

Ap. 3000 km electric cable

62-75 mounths



CONSTRUCTION OF NUCLEAR POWER PLANT 

• Control Rods

• Pressurizer

• Steam Generator

• Reactor Vessel

• Bor Cycle System 

• Primary Circuit

• Cooling System

• Safety system

REACTOR BUILDING - RB



CONSTRUCTION OF NUCLEAR POWER PLANT 

• Nuclear building

• Electric building

• Pool building

NUCLEAR ISLAND- NI



CONSTRUCTION OF NUCLEAR POWER PLANT 

NUCLEAR ISLAND – NI BUILDING OF DEACTIVATION



CONSTRUCTION OF NUCLEAR POWER PLANT 

NUCLEAR ISLAND – NI – NUCLEAR BUILDING



CONSTRUCTION OF NUCLEAR POWER PLANT 

NUCLEAR ISLAND – NI – ELECTRIC BUILDING



CONSTRUCTION OF NUCLEAR POWER PLANT 

Engine room

Multipurpose
building



CONSTRUCTION OF NUCLEAR POWER PLANT 

Cooling sytems

- III circut

Cooling tower

Water drain III circut



NATIONAL NUCLEAR 
ENERGY EXPIRIENCE 



NATIONAL NUCLEAR ENERGY EXPIRIENCE 

EWA reactor hall at the Institute for Nuclear Research in Świerk (around 1965)



NATIONAL NUCLEAR ENERGY EXPIRIENCE – REACTOR MARIA 



NATIONAL NUCLEAR ENERGY EXPIRIENCE – MAIN RADIOLOGICAL 

SAFETY LABORATORY 

fig. Collection points of environmental samples in and around the resort in Świerk



NATIONAL NUCLEAR ENERGY EXPIRIENCE – MAIN RADIOLOGICAL 

SAFETY LABORATORY 

Total beta-activity in rainly-drainage water in Świerk
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NATIONAL NUCLEAR ENERGY EXPIRIENCE – MAIN RADIOLOGICAL 

SAFETY LABORATORY 
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Całkowita aktywność w ściekach Ośrodka Świerk 
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Total beta-activity in wastewater in Świerk



NATIONAL NUCLEAR ENERGY EXPIRIENCE – MAIN RADIOLOGICAL 

SAFETY LABORATORY 
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Total beta-activity in water pipe in Świerk



POLISH NUCLEAR 
POWER PLANT



„ELEKTROWNIA JĄDROWA ŻARNOWIEC W BUDOWIE”

 1972: Szczecin area, Ustka, Hel, Lubiatowo, Przegalina, Biała Góra;
 Kartoszyno -> Żarnowieckim



„ELEKTROWNIA JĄDROWA ŻARNOWIEC W BUDOWIE”

The investment was to 
occupy an area of 425 ha 

intended for the gym, 
facilities and accompanying 

facilities



„ELEKTROWNIA JĄDROWA ŻARNOWIEC W BUDOWIE”



Thank you for your attention


