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-LBdMov Kot Avarmrtuén W
OL EVEPYELAKEG LOC AVAYKEC SLOPKWG
HEYOAWVOUV

Electricity demand

Source: DECDAEA Warld Energy Outlock 2004.

|SLaitepal OTLC OLVAMTTUGCOMEVEG XWPEG
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MepiBéMov kat Avdraugy @
Nwg p.nopouus val TLC KOAU Y OUME;

*Me e€olkovopnon evepyelac (amatteitar popdpwon
Tou MAnOucpov Kot relt@apyia)

‘Me «kavon Awvitn, KapBouvou, Blopalac,
NMETPEAQLOVU KOl Ttapoywywv tou. MNMapayovtat aEpLa
Tou pavopEvou Oeppoknmiov.

*Me xprion mupnviknec evépyelac. ®Onvn, Stabsoiun,
£§alﬁ£TlK(x emkivéuvn (amopfAnta, atuxnpata)
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NepuBdAtov Kat Avémruén U

Ot BLOUNXOAVLIKEC OLVAYKEC OTTOLLTOUV OTOOEPEC
TINYEC EVEPYELOC

Awyvitn, kappouvo, metpEAao, PUOLKO AEPLOD,
TTUPNVLIKN EVEPYELA

I EQVLKO MeTaoBio MoAutexveio




NeptBarlov kot Avarmtuén W

Kootoc napaywync evépyeiac (EYPQ/MWh)
Ao S1adOopPEC MNYEC EVEPYELAC
Ma tnv nepimtwon tn¢ FraAAiac (2011)

Texvoloyia Kootoc (€/MWh)
YdponAeKktpika 20
2talpol pe puoko agplo 61
Mupnvikoi Ztadpoi 50
AVENOYEVVATPLEC 69
HAloka tapkaot 293
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NeptBarlov kot Avarmtuén W

Kootoc napaywync svépyeiac (USD/MWh)
EIA — US Energy Information Administration (2014)
EAAada o€ eva €toc: (Kootoc nivaka) * 100,000,000

Texvoloyia Kootoc (€/MWh)
YdponAeKktpika 11.90
2talpol pe puoko agplo 42.60
2tepea Kavowa 39.04
Mupnvikoi ZtaOpoi 26.79
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NepiBéttov kot Avrreugn

Kootoc ava povada Evepyelog

US Electricity Production Costs 1995-2008
in 2008 cents per kilowatt-hour
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NeptBarAov kat Avarmtuén W
Mati mapoAa ta ntpoBAnpota LEAETAUE TN
XPNON TNG TTUPNVLKNG EVEPYELAL;
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OAot BEBata yvwpiloupe otL n xpnon tTnc Mupnvikng
EvépyeLac

KpUBEL peyaAa ntpoPAnpata Kot ToAAOUC KwvdUVOUC
2 )HEPOL OTOV KOGLO AELTOUPYOUV
441 NMNupnvika Epyooctacio

MEPLKA ATO aUTA BPLOKOVTIOIL OE YELTOVLKEG LLOLC
XWPEC, APKETA KOVTA LOLC

N EQVLKO MeTaoBio MoAutexveio




MeptBailov kat Avarmtuén

2T TUPNVLKA EPYOCTACLOL
To npoBAnpa sivat n Padtevépyela

m Types of Radiation
» Particle emission (a,p -, +)
» Photon emission (y, x-ray)
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MeptBailov kat Avarmtuén
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-LMOV Kot Avarmrtuén

NMwc mapayetal n EVEPYELQ; U
Me tnv mupnvikn aviidpoon oxaong

J neutron
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/ neutron
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,J neutron
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MeptBailov kat Avarmtuén

Apecoc KukAoc

Containment Structure

Condenser
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MeptBailov kat Avarmtuén

Eppecoc KUKAOG

Containment Structure
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NeptBarAov kat Avarmtuén w
Tunot Avtidbpaotnpwv loyvog (1)
AlakpivovTtol o€ uTtokatnyopilec pe faon:
TNV EVEPYELAKI KATAOTOON TWV VETPOVIWYV TIOU avTldpouv yLa
TNV OPAYWYN TNC EVEPYELOC
Bep LKWV VETpOVIWV
TOXEWV VETPOVIWV
10 pevVOTO YPUENC Tou TUpnRVa
agpilwv
VEPOU
D,O
UYPWV UETOAAWV
Tov tuTo tou entBpaduvn (tpokelpeEVoL Tepl
avtidpaotipwyv BEPULKWY VETPOVIWV)
TO TTUPNVLKO KOLUGLUO
dUOLKO oupavLo
EUTTAOUTLOEVO OUPAVLO
AAAO TTUPNVLKO KAUGLUO
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MeptBardov kat Avartuén W

Tomol Avtidpaoctipwv loxvoc (2)

Ocov adopa oTnV aocPaAELa EVOVTL ATUXNHUOTOC,
UTTAPXEL pLa LEYAAN SLakplon n omolo emnpeadeL
ONUAVTIKA KOl TO KOOTOC KTNOoNG TOU
avtdpaotnpa:

H tomoB&tnon tTwv cuoTNUATWY TOU TTUPNVa HECA
o€ OWPAKIOUEVO KTLPLO 1 OXL
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-LMOV Kot Avarmrtuén

MAI pe Kol xwplc Owpaklopevo Ktiplo
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MeptBardov kat Avartuén w

Avtidpaotnpec Nepou

Zeovtoc udatoc (Boiling Water Reactor — BWR)
QAUECOC KUKAOC
niteon Aewtoupylog niepimou 60 bar
TEPLOPLOMEVN OTUOTIAPOY WV
Mereopevou voatoc (Pressurised Water Reactor -
PWR)

ELLLLECOC KUKAOC
riteon Aewtoupyiog nteptmov 150 bar
KaBoAou atpomapoywyn
xpnon evaAAaktn Bepuotntoc
h mepinov 50 kWm—=K-1
Kabowo UO, > 4%
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NeptBarlov kot Avarmtuén W

Avtibpaotnpec BWR (1)

I Cincuito agua vapor,
1 Circuite agua refrigeracidn.
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MeptBdMhov ka AvamTugn
Avtibpaotnpec BWR (2)
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NeptBarAov kat Avarmtuén

Avtibpaotnpsc PWR (1)

1 Cirguite primario.
LI Circuite secundario.
[ Circuile de refrigeracicn,
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- Kot Avarmrtuén
EvaAAlaktnc PWR
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MeptBailov kat Avarmtuén W
Avtidpaoctnpec Bapewc LOATOC
(D,0)
CANDU
ELLLECOC KUKAOC
KaBoAou atpomapoywyn
xpnon evaAAaktn Bepuotntog
SGHWR
QAUECOC KUKAOC
TEPLOPLOMEVN OTUOTIAPOY WY
h mepimou 50 kWm=K*
Kavowo UO, > 4% kot emiong puoLko oupavLo
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MeptBardov kat Avartuén W

Ta tootorna tou Yépoyovou

The Nuclei of the Three Isotopes of Hydrogen

Protium Deuterium Tritium

2 | -
+
1 proton 1 proton 1 proton
1 neutron 2 neutrons
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NeptBarAov kat Avarmtuén W
To BapuL veEPO MAPAYETOL LLE KAQOLLOTLKI amootaén
QIO TO VEPO
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MeptBailov kat Avarmtuén

Avtibpaotnpac CANDU-Alaypoppa Aettoupylog

L3 o -
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MeptBailov kat Avarmtuén

Avtidpaotnpac CANDU-Zynuatiko Altaypoppa
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MeptBailov kat Avarmtuén

Avtibpaotnpag
CANDU-
i e 2UVIOTWOEG

S . T

MECH
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-L Avartuén W
AvtidpaocTNPEC UYPWV HETAAAWYV

KaAtou n vatpiou kuplwc.
ELLLECOC KUKAOC
xpnon evaAAaktn Bepuotntoc
h >>50 kWm-2K-1
KoUoLUo TO XpNOLLOTIOLNLEVO TTUPNVLKO KOWUGLUO
TWV UTIOAOLIMTWV avtldpaoTnpwV.
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NepiBéttov kot Avrreugn

Ktiplo EAEy)xoU
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MeptBailov kat Avarmtuén

Ktiplo ZtpoftAoyevvnTpLwv




-ov Kot Avarmrtuén

Ktiplo pUAaénc kavoipov
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MeptBailov kat Avarmtuén

1R

Ktiplo NtileAoyevvntplwv
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MeptBardov kat Avartuén W

AvtidpaotnpeC o Asttoupyia

Reactor Type Number Net MWe
of Units
Pressurized light-water reactors 259 232,550
Boiling light-water reactors 92 80,155
Gas-cooled reactors, all varieties 32 10,860
Heavy-water reactors, all varieties 43 21,886
Graphite-moderated light-water reactors 13 12,545
Liquid metal fast-breeder reactors 2 793
Total 441 358,789
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MeptBailov kat Avarmtuén

Avtidpaotnpec o€ AsLtoupyla

ARCEHTHMA FINLAMD
¥ ATUCHA #+ PHWR K LOVISA, EE PWR{WWER]
¥ EMBALSE # PHWR {CANDLY X OLKILLOTO 8 ONR
ARHEHIA FRAMCE
N MNETSAMOR (ARMENIA) BN PWR ¥ BELLEVILLE EE PWR
X BLAAIS EEEE PWR
BELCIUM R BUGEY TEEEE GCRPWR
¥ DOEL EEEE PWR & CATTEMOM EEEE PWH
¥ TIHANGE EEE PWR §  CHINON A Y¥YY GCR
& CHINON B EEEE PR
ORAZIL X CHOOZ A B PWR
AE  ANGRA BN PWR ¥ CHOOZB EE PWR
& CNALX EE PWR
Hiiteani & CREYSMALVILLE * FBR
— ¥ CRIAS EEEE PR
F RO by ¥ DAMPIERRE EEEE PR
e £ FESSEMHEIM EE PWR
¥ BRUCE 440 es  PHAR (CANDU R e L
K LeinL DT a el L T CRAVELMES EEEEEE PR
¥ DOUGLASPOINT ¢ PHIR (CANDL) i g b
N GENTILLY * HWLW x
¢ PHWR (CANDU) £ Penly "EE PuR
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MeptBailov kat Avarmtuén

Avtidpaotnpec o€ AsLtoupyla
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MeptBailov kat Avarmtuén

Avtidpaotnpec o€ AsLtoupyla
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MeptBailov kat Avarmtuén

AvtidpaotnpeC o Asttoupyia

£ WINFRITH 2GHWR # SGHWR A MILLSTORE Sl EWR.PWR
A4 WYLFA ¥ Majnox A MONTICELLD & BEWR
X HINE KILE FOINT 8 BWR
LINITED STRTES OF AMERICA a4 HMNORTH ANHME R VR
A4 ARKANZAS NUCLESR OME Bl FiR N CCONEE EEE FWR
4 BEARVERVALLEY ER PWRE I CYVETER CREEK & BEWR
X BIGROCKPOINT & BWH X PALISADES B PWR
¥ ERAIDWCCO ER PwWH X PALOVERLE EEE PWH
4 BROWHNS FERRY e BVR A FPEACHEBOTTOM Td HIGR BWH
A BRUNSWICK s BWR X FERREY & BEWR
& EYRON m PR 4 FPILGRIM & EWR
X CALLAWEY B PWR & FPOINT EEACH Bl FiRE
4 CALVERT CLIFFS m PR d FPRAIRE IELAKND ER PWR
&  CATANWEA EE PWRE 4 D CITIES " EWR
X CLINTOHN & BWH H R&MCHD SECD B PR
X COLUMBIA * BWH N RIVER BEMD & HVR
£ COMANCHE FESK ER PWRE & ROBINSON 2 B PWR
& CONMECTICUT YAMKEE B PWR 4 SALEM 'HOPE CREEK ER# PR BWR
X COOPER * BWH d  SAN ONCFRE EEE PMVR
& CRYSTAL RIWVER 3 B AR X SEABRDOK B PR
A DAVIS BESSE B PWH X SEQUOYAH EN PWR
X DIABLO CANYORN m PR X SHEARON HARRIS B PR
4 COOK ER PWHE A SHOREHAM & BEWR
A DRESDOEM e BEWR & SO0UTH TEXAS FROJECT ER PR
X CUANE ARNOLD & BWH X ST LUCE EN PWR
X FARLEY ER PWH X SLUMMER H PWR
4 FERKI # FEREWR A SURRY ER PR
X FITZPATRICK & HVR X SUSQUEHAMNMA " EWR
& FORTCALHOUN B PAWR A THREE MILE ISLAND ER PR
4 FORT ST VRAIN T HIGR X TROJAN B PWR
a4 GINME& B PAWRE I TURKEY POINT ER PR
A  GHRAND GULF & BWR I VERMIONT YAarKEE & BEWR
X HATCH 8 BWH X WOGTLE EN PWR
4 HUKMBILT B&Y & BWH A WHTERFORD 3 B VR
A INOISM POINT EEE PWR A WATTS BAR BN PR
X EEWALNEE B PWH X WOLF CREEK B PWRE
X LACROSSE * BWR A TARNEEE ROWE B PR
4 LASALLE DOUNTY 8 BWR A ZICHN Bl AR
# LIMERICK 8 BWH
X MANMNE YANKEE B AR
A MCGUIRE ER PWRE
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MeptBailov kat Avarmtuén

Avtidpaotnpec o€ AsLtoupyla
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NepiBéttov kot Avrreugn
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MeptBardov kat Avartuén U

KatookeuaoTIKEC AEMTOUEPELEC

—— Containment
[u?mﬁmma
3-5 feet thi
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MeptBardov kat Avartuén w

Ta otoweia touv NMupnvikoU Kavoipou
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MeptBailov kat Avarmtuén

PaBdoc Mupnvikou Kavoipou
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MeptBailov kat Avarmtuén

PaBdoc Mupnvikou Kavoipov (2)
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I‘IepLBdMov Kol Avarmtuén

Aéopn papBédwv
Mupnvikou
Kavoipou
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BaABida
OLVTLOELOMLKNC
TPOCTACLOC

MeptBardov kat Avartuén W
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NeptBarAov kat Avarmtuén W

EMLOKEVEC
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NeptBarAov kat Avarmtuén W

Avtikataotaon
Kavaoipou
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MeptBardov kat Avartuén W

2TO ECWTEPLKO
TOU KTLpilou
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NeptBarAov kat Avarmtuén W
AiGouc\a\EAévxou...l. (1)
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MeptBardov kat Avartuén w

Epyaoiec os M.A.l.
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NeptBarAov kat Avarmtuén W

Epyaoiec o€ N.A.L.
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MeptBardov kat Avartuén W

Metpa
POCTACLOC

o #rur‘

.:‘JJ U addls] com
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NeptBarAov kat Avarmtuén w
DUAaén kKawoipov gvroc MN.A.L.

Mioiva amoPuxOneEVOU KAUGLHOU
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_Kou Avartuén
O peyaloc pac dopoc:
AtUxnpo anwAetog PuKTiKou

EVENTS LEADING TO A SEVERE RELEASE
(MOST ARE DETECTABLE IN CONTROL ROOM)

PUMP

SAFETY
SYSTEM

CORE VESSEL
CONTAINMENT
1. Fallure (start) 4. Fuel failure
2. Safety system failure 5. Rad release in plant
3. Core uncoversd 6. Releasa to atmosphera —
and heat-up not measurable

€

XII-9
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NeptBarAov kat Avarmtuén W
Mpootacia 1°¥ emumedou —
nepifAnuo paBoéov r.K.

e Eav urntootel $Bopa, apeon anelevBepwon aepiwv mpoioviwyv oxaonc (3
-5% 1, Cs, Xe & Kr)

*Mn onpoavtikn dtappor ebooov dev onaoel To MeEPLBAnua

eaoTo)Xlat TOU 20% 0bnyel oe onuavtikn BAABn tou nupnva

EBvikd Metoofo MoAuteyveio




MeptBardov kat Avartuén w

Mpooctaoia 2° emMESOV — MPWTEVOV
ocvotnua YPuénc tov nupnva

 tepLAaPavel To PUKTLKO TTov PUYEL TOV
nupnva

*TIPOQTIOLTELTOL ALOTOX L TOU WOTE VO EXOULLE
TNEN TOU Iupnva KatL ocnuavtikn dtappon
padLevepyeLac. MoAAa miBava onpela aotoyilag
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MeptBardov kat Avartuén W

Mpooctaocia 3° emunedou — TO KTILPLO KL TAL
ocvotnpota Puénc Tov ECWTEPLKOU TOU

* QVTOXN O€ aoTto)la Tou MpwTtevovtoc cuothuatoc Puénc
(meplAapfBavel cvothpata tayou, BaAPBidec amotovwaong,

detapevn vepou)

e SuvaTtoTNTA ATIAYWYNCS BEPUOTNTAC LOKPOAC OLAPKELOLC
(ovotnuata Pekaopov kat Puénc)

e SUVATOTNTA TIEPLOPLOMOU KOl ATIOUELWONC TWV TTPOLOVIWV

oxaonc (moiva, piAtpa, cuotipota Pekaouou)
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MeptBailov kat Avarmtuén

zuotnuatoa ECCS

* AlakpLon HE Baon TnV mpoamnaitnon Loxvoc

— Evepyntika cuotipata (mpolmoBeon n umapén NAEKTPLKAC LoXVOG)

— MaBdntwka cvothpata (dev amatteital NAEKTPLKA LoXUG)

e Alakplon He Baon tnv niieon AsLtoupylog

— YUnAng mtieong
— XapnAng mieong

* Alakplon pe Baon tnv mpoooaywyn P uKTLKOU

— WekaopoU ek TwV Avw

— MANUUPLOMOTOC EK TWV KATW
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MeptBardov kat Avartuén W

AntwAeilar EAEyXoU {WTIKWV GUCTNUATWYV

e ArtwAela toyvocg AC
— omwAsLa Twv avtAlwyv GAEBaC

— OMWAELA TWV cuoTNUATWV PUéEnc tou doxelou Tieonc

e ArtwAela toyvoc DC
— OMTWAELQ TOU CUOTNHATOC EAEYXOU

— OMWAELQ TWV HETPNTIKWY CUCTNUATWY KOl LETOAAOKTWVY

 ArtwAela tov Control Room

— omnwAsla Twv StadLlkaolwyv eAEyyou
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MeptBailov kat Avarmtuén

ST RN TN A

FEEDWATER LINE

- - Yuotipata ECCS

-~
N
RECIRCULATION = w
PUWP &
CRD ¥
MECHANISM &2
ASSEMBUES « 3
NORMAL - 10m%h fr]
SCRAM - 40 m%/h
CRD RHR
. HYDRAUWLIC (4 PUMPS)
11 00 Oc m¥h P 10000 m¥h
et I~ 1 - CORE SPRAY
130 m*h : CONDENSATE (4 PUMPS)
H STORAGE 3000 m¥h
+ TANK  pemmmmemmoesms=sqm---
1, (
1
L)
.
1]
s H X
, L) Y
l’ : \\‘
l’ ‘\
’ll \\\
L4 ~
’ \\
lll \\
ll p R

ke

s ®
SURE syppressS 'OV

CRD — CONTROL ROD DRIVE

HPC! — HIGH-PRESSURE COOLANT INJECTION
RCIC — REACTOR CORE ISOLATION COOLING
RHR — RESIDUAL HEAT REMOVAL -
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NepiBéttov kot Avrreugn W

Baowkoc kivdouvoc:
H anodounon tov nupnva nopayet H2 kat odnyet

W
N

1 | ! | ]

- 200

N
o]
I

Hydrogen Burn

NN
o &

>
Differential Pfessure (kPa)

b O p

| t ] 1 | |

0 2 4 6 8 10 12 14

Reactor Building Pressure (psig)
X

Time After Turbine Trip (hours)
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Mepipeaov s Avdroty ()
Eav dev katadpEpou e va tepLlopiocov e tn diapon
evto¢ tou Containment kot £youpe actoyia, TOTE
Exoupe diapon mpo¢ to mepLBAaAAov

P el an W ~
) RAIN M
‘__.-r:-, v ) _
i i \""—""%'
¥ & geo b
Plume tebed o
2 -3‘!""""" & be "o .
R N
4 — -
Effective Height * . © ", SRS g
(SR [ &
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NeptBarlov kot Avarmtuén W

H wocotomikn cuotaon Twv dtadpuyoviwv
pUTIWV

10 I 1 | | I I I I I

30 - 60 min
10%/min |, C

20 - 40 min
1%/min |, Cs

-

1077

102

104

104

ARELEASE RATE CONSTANT (fraction/min)

10"

10-5 1 1 | | | | | 1 |
200 1000 1200 1400 1600 1800 2000 2200 2400 2800 2800

Temperature (°C)
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NeptBarAov kat Avarmtuén W

Oocov adopa otn dlocmopa

*H 600on dladEpeLl onuavtika amo Beon og Beon peoca
oto padlevepyo VEPog (mAovputo — plume)
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NeptBarAov kat Avarmtuén W
Aev eival oiyoupo OTL 600 TILO KOVTA BPLOKOUOLOTE OTO

otaduo, téoco peyoAvutepn Oa sival n emBapuvon

Most Cancers Will Be More Than 100
km for Site

INDIVIDUAL DOSE

(‘.L/

=

........... V/
DISTANCE FROM RELEASE \ﬁA V.

el
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MeptBailov kat Avarmtuén

Elvall avapevopevn n HeETaBoAn tn¢ cvotaong Tou MAOUMLOU
KoL TG amoOeonc HE To XpOvo, Aoyw decay

1.00E+03

1.00E+02

1.00E+01

1.00E+00
0
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2€ TIEPLITTWON HOKPOXPOVLOC SLaponc, n punavon
SLaomeipetal TEALKA TPOC OAEC TLC KATEVOUVOELC

TMI Accident
Isodose (mrem)

Windscale Accident
Contamination
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NeptBarAov kat Avarmtuén W
H anoBeon cuvnOw¢ KOAUTITEL LEYAAEC TTEPLOXEC

Moscow
T :10 1550 -
AUSSIA
POLAND I
. ' :
Warsaw
Q""--—.—-‘
o % Cs-137 Contamination levels kBgfm2
i37 -185 - > 185
AONIANIA
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NeptBarlov kot Avarmtuén W

H EkBeon punopei va eivan e€wtepikn n/kau
E0WTEPLKN

Plume

Fresh produce

Cloud shine / 6 °, &o
0).
& A“W‘w o

Immedlate

Inhalation Fresh milk
9

2 80, «
L QUETBe
| A

Shine from ground
ontamination
ground shine)

contamination
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MeptBardov kat Avartuén W

Nwc emdpa n padioxnuikn Owpakion otnv mpootacio

Effectiveness of Thyroid Blocking

Afforded by 100 mg of lodine
(130 mg of Ki)

100% ——
Must be taken before 90 —H
or shortly after
inhalation to 80—+
bhe effective 70 —
A —t—
50 ——
40—+
30 —1—
20 ——
Hours before inhalation 10— Hours after inhalation
| | | | | 1 { | ! |
—50 —40 —30 =20 —10 0 10 20 30 40
IIME AFTER INTAKE OF 131 (hr) \ﬂ@,%
\ W
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MeptBailov kat Avarmtuén

Nwc emdpa n padloxnuikn Owpakion otnv mpootaocia (

]
’

" Total Number of Thyroid Cancers in

at the Time of Chernobyl Accident

300
250
200
180 -
100 -
50
0

Number

050 50150 150250 250-350 350
Distance (km)

Belarus Among Those 0-18 Years Old

L‘LQ-V\
N

—————
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MeptBailov kat Avarmtuén

H avtipetwrnion 6 yvwpilel cuvopa

e \
Protective Action Zones
T Tom, LONGER TERM
DPROTECTIVE ACTION
o TLANNDIG ZONE (LTZ)
//,..' \.\\'u Il
n
i URGENT %
LT PROTECTIVE ACTION
s \ PLANNING ZONT {UFZ) \\
APRICAUTIONARY . __ \
/ ACTION ZONE (PAZ) ™=
)
COUN'LRY ' countRry
/ B
/
!
/
4
r
Irr
" NATIONAL
DOERDER,
&)
\ 5. ol 4

<<
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MeptBardov kat Avartuén W

MpEmeL va. KAVOULE
0,TL €ivalt duvato ya
va arnoduyoupe allo
Chernobyl
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MeptBailov kat Avarmtuén

Chernobyl
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MeptBardov kat Avartuén W

To atuxnpa tov Chernobyl and padiofloAoyikng MAEVPAC

" Introduction - Where did the |
accident occur?

e The Chernobyl Power Complex - 6
reactors RBMK-1000 (4 were operational
and Units 5 and 6 were under
construction)

e Population near the Complex:
= the town of Chernobyl - 12,500
= the town of Pripyat - 49,000

= total population within the 30-km zone -
115,000-135,000

r
S
\

wt(‘l’/
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‘dMov Kot Avarmrtuén
Chernobyl. Mpwnv KOKKwO 6AG0OC

EBvikd Metoofo MoAuteyveio




_ou Avartuén
Chernobyl. Zapkodayoc
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MeptBailov kat Avarmtuén

Chernobyl. O Mupnvac

o e
= i€ o U
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MeptBailov kat Avarmtuén

Chernobyl. O nupnivacg
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NeptBarAov kat Avarmtuén

Chernobyl. Control Room
bs Bs

whww.prnipyat.com g 9 5 @
G im0 %%
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et it
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NeptBarAov kat Avarmtuén W

Chernobyl. Ot véec povadec.

e .
EBviko Metoofo MoAuteyveio
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Chernobyl '

Motapocg
Pripyat.
122 ex.
TpEppaT
puTtavon
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Chernobyl

EOvikd MetooBlo MoAuteyveio
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Radioactive contamination by caesium-13T on the territory of Belarus
Source: CREKM (2001)




NepiBéttov kot Avrreugn

Figure 31, Radintion Holspols Resolibng From the Chornobyil' Muclear Power Flant Accldend
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-ov Kot Avarmrtuén

Chernobyl. MupooBEotec

. * .
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-)\ov Kot Avarmrtuén W
Oukpavia. Pripyat, 2 pépec peta ¥
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U

Chernobyl.
EykataAelpeva
oxnuota
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MeptBailov kat Avarmtuén
Chernobyl. Puntacpévo oxnua.




i

NeptBarAov kat Avarmtuén W
Chernobyl. Padievepya naAioocidepa.

by B

~

_
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MeptBardov kat Avartuén W

Chernobyl. EAsyyoL.
r.
w8 L Q

1*},

EBvikd Metoofo MoAuteyveio




- Kot Avarmrtuén w
Pripyat. AyaA atoul'l oJo) nGea
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-LMOV Kot Avarmrtuén

Chernobyl
Padievepyol vekpol oe HOAUBOIVa pEpeTpaL
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MeptBardov kat Avartuén W

To atuxnpa tov Chernobyl — H Awappon

\

" Area extent of 13’Cs contamination
from the Chernobyl accident

«37-185 kBg/m?
Belarus - 29,900 km?

Russia - 49,760 km? 7 i R
Ukraine — 37,200 km? ﬁu,gﬁ”?s?\g\?’ /A8
*185-555 kBg/m? | A
Belarus - 10,200 km? | *‘--.D% '
Russia - 5,450 km? 14 R\Qj CEHNIGDV
Ukraine — 3,200 km? s

«555-1480 kBg/m?
Belarus - 4,200 km?
Russia - 2,130 km?
Ukraine - 900 km?
«>1480 kBg/m?
Belarus - 2,200 km?2
Russia - 310 km?

. Ukraine - 600 km?

[
ﬂ /80 kon 2o
/s

7

(50 Mile ].

| uGim? (37- 185 kBarm™
5 pLKME (185-555 KBgm*
15 LCHME (355- 1450 KEQ/m™

TIE
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NeptBarAov kat Avarmtuén w
To atuxnpna tou Chernobyl — H Awappon (2)

4 N

Post-Chernobyl Thyroid Cancers

« Sharp increase observed mainly in
children exposed under 15 yr of age

 Incidence rates have increased since
1990 (latent period =4 years)

* Incidence rates have increased by 100-
times since 1990 in the most affected
areas of Belarus (Gomel region)

* 95% and 60% of cases observed among
children less than 10 and 5 yr at the time
of accident, respectively

Turai+Génalp/IAEA, 2000-09-17
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MeptBardov kat Avartuén W

To atuxnpa tov Chernobyl — H Awapon (3)

4 N

Childhood thyroid cancer around
Chernobyl (<15 y old at diagnosis)
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MpEmeL va KAVOUE O,TL Elval dSuvato yla va
aropuyouvpue aAAn FUKUSHIMA
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NeptBarAov kat Avarmtuén W
Tirunapyet otn FUKUSHIMA;

- Ytapyxouv duo Mupnvikol 2taBpol mapaywyng
HAektplkne Evepyelac:
» O otaBuoc Fukushima Dai-ichi pe 6
AVTLOPAOTAPEC KO
» O otaBpoc Fukushima Dai-ini pe 4
AVTLOPAOTNPEC
- OL otaBuot avnkouv otnv 10wtk ETatpia

nAektpomapaywync TEPCO (Tokyo Electric
Production Company)

» O otaBpoc mou apouciace To POoBAnUa
elvoll o Fukushima Dai-ichi
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MeptBailov kat Avarmtuén

OL avTIdpacTNPEC
touv FUKUSHIMA Dai-ichi

. E&L avtibpaotnpec tumtovu BWR (povtedo Mark 1)
—Unit 1: 439 MWe BWR, 1971 (og Aettoupyia)

—Unit 2: 760 MWe BWR, 1974 (oe Aettoupyia)
—Unit 3: 760 MWe BWR, 1976 (o0& Asttoupyla)
—Unit 4: 760 MWe BWR, 1978 (o€ entbewpnon)
—Unit 5: 760 MWe BWR, 1978 (o€ emiBswpnon)
—Unit 6: 1067 MWe BWR, 1979 (o€ emiBswpnon)

EBvikd Metoofo MoAutexveio




NeptBarAov kat Avarmtuén
OL avTIdpacTNPEC
tou FUKUSHIMA Dai-ichi
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NepiBéttov kot Avrreugn

—Reactor
Building
(Secondary

Vent Line
Vent Header:

Containment

Suppression
Chamber
(Wetwell)
ECCS Ring
Header

Downcomer
(Typical of 96)

O avtdépaoctipog
BWR MARK-I| Tou
FUKUSHIMA Dai-ichi
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NepiBéttov kot Avrreugn

O avtidbpaotnpog
BWR MARK-I Ttov FUKUSHIMA Dai-ichi

Officials vented steam to When the hydrogen-filled
ease pressure buildup within steam was vented, the
reactor, and pumped more hydrogen reacted with
water to cool the fuel rods oxygen, either in the air or

- water outside the vessel,

' and exploded.
1 1-“".'..’

Reactor core
ﬂgmﬁﬁm with hot uranum
thick stanless teel fuel ods
As temperatures rose,
thezirconum
cladding that -

. & e
reacted with >

ookrtwter, 8 TS tostopmetdown
becoming zirconium

oxide and hydrogen
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MeptBailov kat Avarmtuén

Yo = f W

Ta cupBavra ® Nuclear plants in Japan

Napaokeun, 11 Maptiov 2011: 2.46 p.p. (wpa
lanwviac):

2eLOMOC peyEBoug 9.0 tng KAlpakag Piytep xtumaet
ua tepoxn 370 km BopeloavatoAikd tou Tokuo,
o€ Baboc 24.5 xIAopeTpa.

Source: The Federation of Electric Power
Comganies of Japan

By Janet Loahrkea, USA TODA
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NeptBarAov kat Avarmtuén

To ToouVaL

O OEWHOC, O TEUMTOC  HEVAAUTEPOC
KATOYPOUHUEVOC O HEYEBOC HEXPL ONMEPQ,
NMPOKAAEL Toouvapl UPouc avw Twv 10 pETpwV
TIOU OCOPWVEL TIC OVOTOAKEC OKTEC TNG
lamwviog eviog pLog wpac oo TO OELOUO HE
TOL YVWOTA TPAYLKA ATOTEAECHOTA

Onagawa

Fukushima Daiichi

Tokai




NeptBarlov kot Avarmtuén W

O otaOpoc FUKUSHIMA Dai-ichi
XTUTTLETOL OTTO TO TOOUVAL

* Ydlotatol coBoapec (NULEC

—Htav oyxedlaopevoc ylo. OEWOMO EwC 8.2
Pixtep. Ta 8.9 pixtep elvat 7 ¢POpPEC
LOYUPOTEPQ

* ALEOWC gpdoavioTNKaV ONUOVTLKEC BAAPeg os
4 novadec.
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NeptBarlov kot Avarmtuén W

H avaAuvon tng NaAAwknc AREVA oXETIKA ME TO
cupBav

AREVA
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gepLBaAiov kat Avarmtuén

=l Reactor Unit 2 Reactor Unit 1 \ 44
Reactor Unit 3 ' _\M. m

¥
:‘1

\

29 MAR 2011
I EOVIKO METOOBLO Miiu capveru




MeptBailov kat Avarmtuén

Gamma Dose Rates in
uSv/hour

14-29 March

.5 NPPDaiichi

i i 3§

Tochigi (Utsunomiya)

; ,Q‘ : = |baraki'(Mito) 9-_’;_‘
ebashi) i3

Saitama (Saitama)
Tookyo (Shinjyuku) :
A 0
Chibal(lchihara)

Kanagawa (Chigasaki)
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NepiBéttov kot Avrreugn

Gamma dose rate / 21 March
[Japan-MEXT measurement/IAEA intepretation]

Maximum levels @
30 km zone : 90 puSv/h)

oo Emergency Accident
ELES 5 . e &
@*"ﬁ:‘»“@ 5 @@g.,»ff;? Fukushima Daiichi Nuclear Power Plant @
o :
18
ﬁ‘ﬁi‘\u@@:@p @%*@éef Max Valus Monitoring Data on 21/03/2011 L

N EBVK6 MetobBlo MoAutexveio




MeptBailov kat Avarmtuén

TL tpaypotikd ouveRn otn Fukushima;

* YmApée olyxnon Twv UmeuBuvwv Kol  EAAELUpO
nAnpo¢opnang;

* Eilyav enadebel oto va pixvouv VEPO TO oTolo paleVETAL OF
KOLAOTNTEC Kal TEALKA KATAANyeL otov udpodopo opilovta
KoL tn 6aAocoa;

* Mo amtpocdLoplotn eEPLOXN YUPW OTO TO OTAOLO TP AKTLKA
Ba eykataAndBei yia yhadec xpovia (To TAOUTWVLO
«etadaviletaw og 100.000 xpovia);

* To AlLWHEVO KAUOLUO HECO OTA €PyooTaclo. OEV ETUITPETEL
amoéNAwon Twv epyooctaciwv. Apa, apyd n ypnyopa Oa
obnynBouv cg Baypo (Abon Chernobyl);
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MeptBailov kat Avarmtuén

@toiel AOUoV 0 GELOMOC KOL TO TOOUVAL;

Onwc avadepouv Ta eldnocoypadlka TIPOKTOPELAL:

0 otobpoc NTav amo TA TO TAAL HOVTEAQ.
Aewtoupyovoe emi 40 ypovia evw o Xpovoc (wNG
elvat 30 xpovia KaTo TOV KATAOKEUQLOTH).

* Evoc pHnXavikoc Tnc KOTOAOKEUAOTPLOC ETALPLOC ELXE
npoeldomnoLnNoeLl OTL To oXESLo NTav EMLKIVOUVO yLlo
Slappon podlevEpPYELOC KOL EKPNEN O€E TEPLTTWON
ATUXNMOTOC. AEv €L0AKOUOTNKE Kol KateAnée o€
artoAvon kat aAAayn emayyeEARATOC.
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MeptBailov kat Avarmtuén

@toieL Aoutov 0 OELGUOC Kol TO Toouva; (2)

Onwc avadepouv ta eldnocoypadlka TIPOKTOPELAL:

*H mapataon Asttoupyioc €Anée kol oautny TOV
avouaptlo tou 2011.

* H etatpia {NTnoe vea mapataon XwpeLc va avadepel
SloppoEC TMoU elxe otoug avilbpaotnpec. Eav Tig
elxe oavodepel ow¢ Oev Ba Emalpve TMAPATOON
AELToupylac.
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MeptBailov kat Avarmtuén

@Dtoiel Aotov 0 GELOMOC KOl TO TEOUVAL; (3)

*H lamwvikn Emtponp Atoulkng Evepyelac
eOwoe mapatacn Aswtoupylac kot adsla va
yivouv ol TtpoBAemopevol eleyyol aohaAeLlag
HeTa TNV adela, €wc tov lovvio tou 2011.
Avotuxwc, 6gv tpoAafav.

O oToBuOC €lxe TPOOTOATEUTIKO TELYOC Yyl
Toouvapl vpouc 6 pHETPpWV. Agv eumOOLOE TO
KUMOL VOl TO uTtePTNONOEL.
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MeptBailov kat Avarmtuén

@roiel Aotov 0 GELOMOC Kal TO Toouvapt; (4)

*To 2008, o0 emkedpaAnc TOU YeEWAOYLKOU
votitovutou tou TOKYO €ixe oe kAewotn
oUoKeP N TPOELOOTIOLNOEL TNV ETOLPLA KOl TNV
KuBEpvnon tnc lamwviac OtL oo UEAETEC OTNV
nEPLOXN Tou otabuou, eixe evtomnioel detypata
OTL TNV TIEPLOXN ELYE XTUTNOEL TOOUVAUL UPOUC
20 petpwy to 300 p.X. KOl ELYE EMIONUAVEL TNV
avaykn dtaodaAionc tov otaOpou.

* [ToAAoL apdLBalouv yia tTn Avon Twv lamwvwyv
va pixvouv BaAaoovo vepO Kol val EETTAEVOUV
Ta omnovepo pall pE TN padleEVEPYELA OTN
BaAaooa.
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MeptBailov kat Avarmtuén

Oa £XOUME EMUMTWOELC OO TN padlevEpyela
otnv EAAGda

e Oxt. HABav ixyvn aAAa ntav 1000 popec KATW
Qo TA OpLA ETILKLVOUVOTNTOLC.

* EUTUXWC ELLOOTE APKETA LLAKPLAL.

* BEBata, bev mpemeL va epnouxa(OUE.

* To AKouyloU elval OUTAQL HaC KoL TO XTUTINOE
OELOMOC KOTA TOUC LOTOPLKOUC XPOVOUC padl HUE
toouvapl 20 METPWV KOL OL YELTOVEC HOC
OKOTIEUOUV €KEL VO  KOTOOKELAOOULUV  EE£L
TUPNVLKOUC avtLlOpaoThnpEC.
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MeptBailov kat Avarmtuén

Kat rtaA, o avBpwmnog NAOe dgUtepog ...
Oklo, Gabon. O mpwto¢ M.A.l. Ztn yn, tptv ano 2.000.000.000 xpovia
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NepuBdAtov Kat Avémruén U

TeAka, utapxeL KaBopn «mupnvikn» Avon;

NAI
H Zuvtnén, otov EMITUXOVE TNV
OLUTOCUVTNPOUMEVN avTiépoaon
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-LBdMov Kot Avarmrtuén
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