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Presentation Outline
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¢ Earthquake

® Tsunami

® Equipment failure
® Nuclear meltdown

® Releases of radioactive

materials

How did the disaster happen?

Figure 1. Nuclear Plants in Japan
(From Wikipedia)
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Events

® Units 1, 2, and 3 exploded
® Units 4, 5, and 6 shut down

® Central fuel storage was

secured

® Contamination

Figure 2. Fukushima Nuclear Plant
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Contamination Zone
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Severity of Disaster

® Declared Nuclear Tee
6 SERIOUS ACCIDENT
5 ACCIDENT WITH
WIDER COMSEQUEMCES

Emergency |

® 7 out 7 on the INES
(International Nuclear i

Below Scale /Level 0
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Reactions

® Automatic Shut Down

® Evacuated 100,000 people

® Started cooling 2 weeks later

® Drop to a stable temperate 6 months later

Cold shutdown 9 months later
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RPV: reactor pressure
vessel.

® DW: dry well enclosing
reactor pressure vessel.

®* WW:wet well - torus-
shaped all around the base
enclosing steam
suppression pool.

® SFP: spent fuel pool area.

SCSW:secondary
concrete shield wall.

Design Flaws

Figure 5:Reactor Cross
section
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Suggestions on Prevention of
Future Disasters

® Emergency generators for the plant should be placed in areas
of little seismic activity and low risk of flooding.

® High quality design, material selection, and construction of the
plant.

® Equipmentwhich prevents operation disturbances and human
error.

® Monitoring and testing to detect equipment failure.

® Redundant safety measures and containment systems.

® Ability to confine damage to individual systems, sections, and

reactors.
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® Lead sarcophagus around the
reactors like Chernobyl.
® Ice wall around the affected

How the ‘ice wall’ could work

1. Shafts drilled into ground
around perimeter of
damaged reactors. 4

Refrigeration plant

3. Coolant water chilled to
-20 to -40 degrees pumped in
and circulated

Groundwater

4. This would create a wall of
frozen soil 90 ft (27 metres)
deep in 6-8 weeks preventing
groundwater flow

2. ‘Freeze pipes’

Source: Tepoo / Reuters

Figure 6: Ice Wall

Suggestions For Containment

Figure 7:Lead Sarcophagus
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Reason
® Event
® Reaction
® Design

Suggestion

Conclusion
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