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14:46pm March 11, 2011

USGS ShakeMap : NEAR THE EAST COAST OF HONSHU, JAPAN
* USGS
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14:46pm March 11, 2011
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HOW TSUNAMIS OCCUR Tectonic plates araund Japan

A:.:l'rn;:ll.u.'rn E A this spcton gives way, E Tsunamis ane berely fiell as a
SubduEts B il nogrruies he coaan oo, fipple on the ceean suface, bt
NGNS, fHRSELrE rasuiting in & massive AE TNE wAvE reaches land, ey
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EARTHQUAKE
DEFORMATION
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http://www.financetwitter.com/2011/03/japan-tsunami-greatest-problem-nuclear-
meltdown.html



Aftershocks

http://www.msnbc.msn.com/id/42037498/ns/world news-asia-pacific/
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Before and After the Tsunami

http://www.abc.net.au/news/events/japan-quake-2011/beforeafter.htm
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Fuel assemblies (by tvpe) Companson of the basic specifications
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Fukushima Daiichi Muclear Power Station

Power plant
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The 2 Big Problems

e Loss of Coolant System for the Reactors

— Due to All AC Power Loss (Station Black Out)
* Loss of coolant injection and circulation
e Loss of control systems

— Due to Loss of Ultimate Heat Sink (UHS)
e Loss of sea water circulation

— Make Difficult to Maintain the Reactor Controllable and
Unhazardous

e Loss of Coolant System for the Spent Fuel Pools

— Due to All AC Power Loss
* Loss of water circulation and pouring

— Due to Loss of Ultimate Heat Sink (UHS)
e Loss of sea water circulation

— Make Difficult to Maintain Spent Fuels Harmless
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Results of ORIGEN calculations for
assumed burn-up:

Total Core Decay Heat

1.00E+02 \

1.00E+01

Core Decay Heat (MW)

1.00E+00

0 2 4 6

time (days)

10

12
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Chernobyl

no real “‘containment
vessel”

Core filled with graphite
(fuel for huge fire)

Reactor fissioning during
explosions and fire

(Fukushima reactors have
now been “off” for 5 days)




Chernobyl
Core

Three Mile Island
Core
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NUCLEAR AND RADIOLOGICAL EVENTS

Classification of accidents according to the International
Nuclear and Radiological Event Scale (INES)

Examples

Ehlﬂlﬂb‘b“]. Uk“l‘lim'1m Level T:
Widespread health and environmental Major Accident
effects. External release of significant

fraction of core

Kyshtyn, Russia - 1957 Level 6:

Significant release of radicactive Serious Accident

material from explosion of waste tank

Three Mile Island, U.5. - 1979 Levei 5:
Severe damage 10 reaclor core

Tokaimura, Japan - 1999
Fatal overexposures of workers following
a criticality event at a nuclear facility

Accident with wider

consequences

IN3AID0V

Sellafield, Britain - 2005
Release of large quantity of radioactive
material, contained within the installation

Cadarache, France - 1993
of contamination to an area /
of the facility not expected by design 1

Any break of operating limits
at a nuclear facility

Source: Internalional Afgmic Energy Aoency

L—— IN3QIONI

=% REUTERS
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Periodic Table of the Elements

Chemistry Reference Sheet

California Standards Test

18
BA
“Tritium” (hyd :
ritiu ydrogen He
13 14 15 16 17 Helium
Key 3A 4A 5A 6A 7A 4.00
11—— Atomic number s g 7 8 3 10
Na—1— Element symbol B C N 0 F | Ne
e Bioron Carbon Mitragen Chepgen Fluorine Maon
52"24;;" —— Element name 10.81 12.01 14.01 1600 | 19.00 20.18
- Average atomic mass" 13 14 15 16 17 18
Al Si P S Cl Ar
3 4 5 6 T a8 9 10 11 12 Auminum | Silicon  [Phosphorus|  Sulfur Chicrine Argon
22.99 24.31 3B 4B 5B €8 = fal=] 1 1B 2B 26.58 28.09 30.97 32.07 35.45 39.85
19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
4| K Ca Sc Ti v Cr | Mn Fe | Co Ni Cu Zn Ga | Ge | As Se Br Kr
Potassivm | Caldum | Scandium | Titanium | Vanedumn | Chromium |Mangansse Iron Cobalt Mackel Coppar Tinc Gallium  |Germaniuml  Amenic Sedenium Krypton
3810 40.08 44,95 4787 50.94 52.00 5494 55.85 58.93 58.69 63.55 65.39 6272 72.61 74.92 78.96 .80
k1) 38 39 40 44 42 43 44 45 48 47 48 49 50 51 52
5| Rb Sr Y Zr Nb | Mo | Tc Ru Rh Pd | Ag | Cd In Sn | Sb
ntum | Yirium | Zirconium | Miobium  |Moyboenum |Technetium | Authenium | Rhodium | Palladium Silver Cadmium Irclism Tin Antimany | Tellur
8547 M2 88.91 91.22 92.81 95.54 (28) 101.07 102.91 1068.42 107.87 11241 114.82 11871 121.78 127.4
55 57 T2 73 T4 Fis TE T7 78 79 BO 81 82 B3 B4
Cs La Hf Ta w Re | Os Ir Pt Au Hg Tl Pb Bi Po
Cesium B Lanthanum @ Hafnium | Temalum | Tungsten | Rhenium | Csmium Iridium Platinum Gobkd Mercury Thallium L=ad Bismuth | Podu
132.91 1333 138.91 178.48 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.58 204.38 207.2 208.98 (20 . ]
&7 B 89 104 105 106 107 108 109 IOd|ne
. Ra | Ac | Rfi | Db | Sg | Bh | Hs | Mt
ium WAwterordum | Dubniem  |[Sesborgium | Bohrium | Hassium | Meitnerum
C . 7) I (261) (262) (266) (264) (268) (268)
58 59 B0 61 B2 * P | * Ik
ce | pr | Na | pm [ srlJranium anc utonium | Lu
i i o Cerium Progpattan | Semiaril n | Lutethsm
_rr this number is in pargnﬂ'msgs, then 14012 . 124D 1 DS 1De.oU 10 S o= 108.H 1rdaed 174.97
AU L i 30 96 a7 98 a9 100 | 101 102 103
most stable isctope.
Th Cm | Bk Cf Es | Fm | Md | No Lr
Thorium Curium | Berkelium | Calformiem | Einsteinium | Fermium | Mendslevium | Mobslium Lawnencium
23204 (247) [247) {251) (252) (257) (258) (259) (262)
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