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Varovani

V prezentaci jsou pouzity pouze materialy
z otevienych zdroju volné dostupnych na
internetu. Prezentace si neklade jiny nez
osvetovy cil, zdroje informaci tedy nejsou

explicitné uvadeny.



Silné a slabé stranky jaderné energetiky

Silné stranky

Slabé stranky

Ekonomie

» Efektivni z hlediska vyrobnich nakladd

e MNizka citlivost k cené paliva

 Vysoky koeficient vyuZiti

 Vysokd hustota energie (snadna
skladovatelnost paliva)

¢ Positivnivliv stabilnich a
predikovatelnych nakladi na
elektrickou energii a na hospodafstvi

» Pomala odezva na Spickové potreby

» Nejistota vlivu nardstu investi¢nich nakladi na
budouci konkurenceschopnost

Zivotni prostiedi

e MNulové emise CO; b&hem provozu

o Celkovy vliv na Zivotni prostfedi je u
jaderné energetiky vyrazné mensinez u
fosilnich paliv (emise sklenfkovych
plynt, znegistovani ovzdusi, objemy
odpadd a spotfeba materiald)

e Maly vliv na Zivotni prostfedi v regionu

¢ Excelentni bezpeénostni historie

» Vyznamny moZny vliv na Zivotni prostredi v pfipadé
jaderné havarie

Socialni

e DileZitd domaci pfidana hodnota
(Evropa je v cele technologického
vyvoje)

¢ Zanedbatelny vliv na zdravi
obyvatelstva béhem normalniho
provozu

* Institucionalni a technickd omezeni k zajisténi
nesifeni jadernych zbrani

» Nezbytnost dlouhodobé izolace radioaktivnich
odpad( od Zivotniho prostiedi

» Vysoky pocet umrti v pfipadé jaderné havirie (i
kdyZ je pravdépodobnost havarie extrémné nizka)




Potencialni riziko jadernych elektraren
spociva v
— moznosti ztraty kontroly nad rizenim stépné
retezové reakce a

— v mnozstvi radioaktivnich latek v aktivni zone
reaktoru behem jeho provozu, zejména
v souvislosti s jejich moznym unikem do
zivotniho prostredi.



EXKURS : Zeme vs JE

Celkova radioaktivita Zemské kury
U (Ra-226).... 102 -102* Bq
Th (Ra-228) 1022 -102* Bq
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Udalosti, nehody a havarie

4
Havarie v jaderném zarizeni
(Accident without off-site rigk)

Cernobyl,

Fukusima

Kystym

Windscale, Three Mile Island

3
Vaina porucha
(Serious incident)

1]
Odchylka bez vlivu na bezpecnost

(Dewviation, no safety relevance)




Jaderna havarie je vzdy katastrofou

E  Katastrofou rozumime hromadné
nestesti, ktere je pricinou smrti vice nez
dvaceti lidi, negativne ovlivni vice nez sto

lidi, nebo skody presahnou deset milionu
dolaru.”

E Funguji pravdepodobnosti?
— jednou za milion X ctyrikrat za padesat let



Nastalé havarie jsou vyznamnym zdrojem
pouceni pro vSechna rizikova odvétvi

F z tohoto pohledu jsou povazovany za
dulezité
— Windscale 1957
— Three Mile Island 1979
— Cernobyl 1986
— FukusSima 2011

E' nektere dalsi havarie mimo jaderne el.
— Kystym 1957
— Goiania 1987
— Tokaimura 1999



Nuclear Power Plants in Japan
Tokyo Eleciric Power Co.-

Kashiwazaki Kariwa Electric Power Development Co.-Ohma

Hokkaido Eleciric Power Co.—Tomari

Tohoku Electric Power -

Holuriky Electric Power Co.—Shika

Co.-Higashidor

Tmmmp“-lf e Tohoku Electric Power Co ~Onagawa

T < ¢ D6
Toiyo Elaciric Power Co-Fubushims Daich

Tokyo Eleciric Power Co ~Fuicsshima Daini

The Japan Atomic Power Co.-Tokai
Closad (Mar. 1988)

The Japan Atomic Powes Co.~Tokal Daind

Chubu Electric Power Co.—Hamaoka

Shikoku Electric Power Co.—lkata
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EARTHQUAKE
Onagawa ' 41.3.2011 - 14:45 (PT)

Miyagi Prefecture ﬁ *9,0 MAGNITUDE

Fukushima 1 - Daiichi @
Fukushima 2 - Daini

Tokai ¥¥

@)
TOKYO

Pacific Ocean

J AP AN * earthquake epicenter

& damaged nuclear
power plant

O radicactive contamination




BREZEN 2011

P‘:,\\.""HHE SEa Plare

J5T: Japan Standard Time UTC: Coordinated Universal Time

Quelle: Meidow, Koin, 2011, nach Jolivet, ISTO, Oreans

b 83 mm per year

Fukushima Dai-ichi

TOKYOM -~

March 11, 2011, 14:46 JST
(5:46 UTC)

Hypo center depth: = 22 to 32 km
Rupture length: = 500 km
Displacement D = 10 m (to 25 m?)

Plate displacementP =17 m

pasmo tsunami







Location of the Nuclear Installations

Onagawa

Fukushima I

Fukushima II

Unitl:
Unit2:
Unit3:

\_UnltG

/'

Unitl
Unit2
Unit3

Unit4
N~

Unitl:
Unit2:
Unit3:
Unit4:
Unit5:

524 MW, 1984~
825 MW, 1995-
825 MW, 2002-

460 MW, 1971-
784 MW, 1974-
784 MW, 1976-
784 MW, 1978-
784 MW, 1978-

1,100 MW, 1979- g

“\
:1,100 MW, 1982-

: 1,100 MW, 1984-
21,100 MW, 1985-

: 1,100 MW, 1987- p

Tokai II (1,100 MW, 1978-)

\




JE Fukushima Daiichi — 6 varnych (BWR) reaktoru:
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Japonsko: v provozu celkem 54 bloki, pokryvajicich 29,2% vyroby EE.
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Tsunami Arrival at Fukushima Daiichi







Fukushima Daiichi

Tsunami Impact

4 to 5 m inundation height across the ocean side of
main structures area (reactor and turbine buildings).







Fukushima Daiichi During Flood
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4 to 5 m inundation height across reactor and turbine bu:ld:ngs.
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Ocean-side area

Reactor building
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» Question: Is this accident a matter of residual risk of nuclear energy?

History data of earthquake-induced tsunamis with maximum amplitedes above 10 m
hitting the coasts of Japan and the Kuril Islands {Russia) over the past 513 years

Date and Country Affected Region  Earthquake')  Tsunami?) Yictims
11.03.2011 Japan Japan =90 23m = 10000
04.10.1994 | Russia kuril Islands M=083 11 m Mot specified
12071853 | Japan oea of Japan M=77 3Efm 330
26051983 | Japan Mashiro M=77 14.8m 103
07121944 | Japan Ki Peninsula =81 10 m 400
02051935 | Japan Sanriku M=854 Al m 4 aao
01.09.1923 | Japan Tokaido =759 12m 2144
07091918 | Hussia kuril 1slands M=g2 12m 2
15061856 | Japan Sanriku M=7h ad m 2k 360
24121854 | Japan Mankaido =04 28 m 3000
29061780 | Russia kunl lslands M=75 12m 12
24.04.1771 Japan Fyukyu Islands =74 g5 m 13500
26101707 | Japan Japan M=54 11 m 40000
41121703 | Japan | Tokaido-Kashima M=02 105 m 5200
02121611 Japan Sanriku =80 25 m 5 000
20091493 | Japan Mankaido M=0k 17 m 200

= Simple Estimation:

Within the past 513 years
16 tsunamis with maximum
amplitudes above 10 m and
induced by earthquakes of
magnitudes between 7.4
and 9.2 have been recorded
for Japan and the adjacent
Kuril Islands (Russia).

Experienced Frequency:

f=16/513 a=0.0312 a!

Thus, within a thirty years
period one severe tsunami
with a maximum amplitude
of more than 10 m has to
be expected in Japan!







Vybuch vodiku




Postupna destrukce













Zasobniky nafty pro diesely




Schéma BWR MARK | (Daiichi - blok 1 az 5)

sekundarni
kontejnment
(budova)

primarni
kontejnment

bazén s
vyhorelym
palivem

reaktorova
nadoba

mokra ¢ast
primarniho
kontejnmentu




BREZEN 2011

Uplna ztrata dochlazovani
reaktoru 1 az 3 (reaktor 4 byl
bez paliva)

ztrata vody v
bazénech a
prehrati
vyhorelého paliva
(vSechny bloky,
zejména blok 4)

obnazeni paliva
a narust tlaku v
reaktorové
nadobé
(bloky 1 az 3)




BREZEN 2011

Dusledky ztraty dochlazovani

H
exploze
o>
pozar
H

odvétrani
bloku

odhad miry
posSkozeni
paliva

B S cua Y
Sources: Areva NP, www nirs_org/factsheets/bwrfact. him
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Csl distribution (=)
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Fig. Distribution of Csl (unit 1) [case 2]
(DIC stop, @PCV failure (assumption), @W/W ventilation
(open), @W/W ventilation (close), B)sea water inject., 6
expansion of PCV failure (assumption)



Velikost uniku

___ Organization | 1131 ____ Cs-137

NISA (JNES) (April)* 1.3X101"7 6.1X1015
NISA (JNES) (May)* 1.6X10"7 1.5X1016
NSC (JAEA)** 1.5X101"7 1.2X1016

(Unit: Bq)

F"'k"!s_h"!‘a Noble gases Other nuclides
Dai-ichi

Other nuclides:
Less than 1%

Tellurium: 0.4%~3%
Cesium : 0.3%~6%

| Other nuclides:
Of e 0
Unit 3 Almost all 0.4%~0.8% 0.3%~0 6%

Unit 1 Almost all 1%

Unit 2 Almost all 0.4%~7%




Uvolnéni radioaktivnich latek do okoli zpusobilo
vysoky davkovy prikon v blizkosti JE

Gemessene Dosisleistungen an ausgewahlten Messpunkten
Fukushima Daiichi - Daten des Betreibers TEPCO
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Davkové prikony v jednotlivych prefekturach a mistech
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# Since Aprl 1, monitoring hours in & monitoring spots other than
in tsunomiya City changed from 24-hours to O7:00-20:00.

Tochigi Pref.
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Readings of Integrated Dose at Reading point out of
Fukushima Dai-ichi NPS
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Aerial Measuring Results
Joint US/Japan Survey Data
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IRSH ’ Estimation des doses recues par
lirradiation externe la premiere année

a partlr des mesures US DOE/NNSA
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Prptected Areag

i '_- 30km
| A SR S
Evacuation Prepared Area in

~ kwamata. case of Emergency

Minami Soma

| Katsurao
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Tamura
]

. Tomicka /(
| Kawauchi A, ¢
W ,"

y % i
Ono| 4 { Naraha| |
o 7 L% 1

Ewvacuation Prepared Area in
case of Emergency

Evacuation area

Deliberate evacuation area

About 78,000 (population in this area)

About 10,000 (population in this area)




Porovnani Fukusima - Cernobyl

Fukusima 2011

Cernobyl 1986

pri¢ina nehody

zivelna pohroma

hrubé chyby obsluhy

poskozenl’ zatim nepotvrzeno, |totalni - uplné odkryti
TEELARIERTE ofedpoklada se oaliva
nadoby
typ uniku pfizemni vySkovy
mrtvi ozarenim 0 47 (do roku 2004)

-131 ~qor [F181 - ~10%

- ~ 17

anik do okoli (Bq) |Cs-137  ~1ore | ©S137 =107

7 INES 7 [0 INES 7 (protoze

vetsSi stupen neni)




Opatieni v CR

Kontinualni méfeni kontaminace ovzdusi na 10 méficich mistech v CR,
maximalni nameérené hodnoty:

S T W TR

|

Dychani takove aktivity
vzduchu po cely ROK by
zpusobilo ozareni

0,00006 mSv.

.I-1H
3
£
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w
e
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=
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b
<

(Pfirodni ozareni jen z
podlozi zemeé a z kosmu
déla roéné cca 1 mSv.)

Poznamka:
V r. 1986 byl vzduch v CR po &ernobylské havarii kontaminovan cca 1000x vice.






kontroverzni krok




Nick Clegg rekl .. Koalice nebude

schopna podporovat jadernou energetiku pokud nejistota investori zptisobi jejich odchod “













Abbildung 2: Gesamtdeutsche Im- und Exporte von Strom, 14.02. - 10.04.11.
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