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Activity 1: How is India's electricity generated?

So far the Prime Minister's plans have not been realized. Have you ever wondered where the
electricity that you consume comes from? To find it out go online on http://www.powermin.nic.in.
Then click on "Indian Electricity Scenario”. You can now see how and from which sources India's
electricity comes from and complete the table. Using the percentages from the chart also complite
the blank circle below to make a pie chart.
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national resources!” In a Activity 2: How does a nuclear power station work?
Let's now try to understand what a nuclear power station is and
how it works. Both the text and diagram on the next page explain what is happening in a
citizens and politicians want nuclear power plant's reactor. Match the different steps of the nuclear chain reaction in
nuclear power to become putting the numbers given in the text in the diagram’s boxes.
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sources.

But is it really safe, clean
and economical? Let's
explore this in the following
activities!




In the nuclear reactor uranium atoms are fissioned. D
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Gobar Gyan: Are nuclear power stations safe in operation? :
Uranium used in a reactor and some of its fission products are radioactive. This [
means that they emit radiation which damages and kills cells of our body. Even
the tiniest amount can be very harmful. For this reason, it is essential that all
radioactive elements are safely contained within the reactor.

Let us now introduce Dr. Doubt and Professor Pro. Both are renowned f

experts in nuclear power, still they have most contrasting opinions. Let's see what
they tell us about a nuclear power plant's safety.
Prof. Pro: “Imagine a country which has two reactors which it has operated
for the past 30 years. The total number of operating years would be 60. The total number of all reactors world wide is more
than 14.000 years. Despite this huge number only few accidents which led to a substantial release of radioactive material into
the environment have occurred. The fatalities in the context of fossil fuels such as mining accidents or respiratory diseases of
a single year easily outnumber those caused in context of nuclear power during the last 50 years.

A nuclear power plant has various safety mechanisms. And for the most unlikely case that they all fail the reactor is
located within a containment made of steel & concrete. In case of an accident it will prevent any leakage of radioactivity
into the environment.”

Dr. Doubt: “Fast Breeder Reactors are designated to be the future backbone of India’s nuclear power generation. But in
the present plans the armoured concrete containment is too weak. It would not withstand a severe explosion of the reactor.
Is this safe?

In Jaitapur, Maharashtra two new reactors of European design will probably be built by the French company Areva.
Because of safety concerns approval of the same reactor type was rejected in US. And consider one more thing: A nuclear
accident may be very unlikely but if it happens it's consequences can be devastating.”

Activity 3: Nuclear accidents - How harmful is radioactivity?

The most severe nuclear accident took place on 26 April 1986 in Ukraine when one reactor of the Chernobyl Nuclear Power
Plant exploded and caught fire. Huge amounts of radioactive material were released into the atmosphere. Find out more
about the Chernobyl accident. How many people were killed and how many were injured on the spot?

How many people had to be resettled because there land was too contaminated?

Do people still suffer from diseases caused by exposure to radioactive material produced by the accident? Which are these
diseases?

How many people suffer from such diseases?




People in India have been exposed to radioactive material. Do you know about any recent exposures of people to
radioactive material in Delhi? Write what happened.

What are the health consequences on affected people? How did the public come to about their exposure?

Gobar Gyan: What is nuclear waste and why is it hazardous?

Uranium is commonly used as a reactor’s fuel. Its fission leads to several radioactive products.
Together with unusable uranium they form nuclear waste. Since some of its components
{ degrade extremely slowly it will take hundreds of thousands of years until they do not radiate
any more. Until then the waste has to be shielded from the living environment.

Dr. Doubt: “Did you know that there is not a single final storage site for nuclear waste
in operation world wide? And this is for good reason. We simply cannot guarantee safe
nuclear waste disposal for such a long time period. How should we today find a place
which will still be safe after hundred thousand years if we have not the slightest idea
how the world will be at that time. The nuclear waste generated today is an enormous
threat to the health of future generations.”

Prof. Pro: “Although there is no final repository in operation now there are various promising sites which are
beingexamined at the moment. With our geological knowledge we can find a place which is safe for as long as the
radioactive waste is dangerous. And did you know that the amount of electricity leading to 1 gram of nuclear waste
would lead to approximately 3 tons of waste in form of CO2 and SO2 if produced by a coal fired plant”.

Activity 4: How long-lived is nuclear waste?
Technetium 99 is a fission product generated in Uranium fuelled reactors. It remains radioactive for long period. Around
5 per cent of the initial amount generated in the reactor will still be present after one million years.

How old were your parents when you were born. Calculate the average and write it here.
Divide 1.000.000 by that average age. Write your result here: This is the approximate
number of generations which will still be threatened by the nuclear waste we are producing today.

Activity 5: Discussion

Have you followed the debate between Dr. Doubt and Prof. Pro carefully? Now it's your turn to find outdiscuss if you want
still nuclear energy to be one of India’s primary sources of electricity. Try to structure your debate as suggested in the chart.
One of you should write a protocol in form of a similar chart and summarize the key arguments of your debate. Before you
start also research on topics not discussed on the sheet like enery security, costs, consumption of space and pollution due

Topic Reasons Pro Nuclear Energy Reasons Contra Nuclear Energy

Costs

Risk of accidents

Waste

Climate

Energy Security

Health

Prepared by: Max Friedrich

If you found the activity sheet interesting, E-mail us at eeu@cseindia.org or write to:
Activity Sheet, Centre for Science and Environment, 41 Tughlakabad Institutional Area,
New Delhi-110062 or Call 29955124 Extension 219





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


