
 

Content

 

1 : Abstract .......................................................................................... 1

2 : Introduction and Foreword .......................................................... 5

 

2.1) Objectives of the „Energy Rich Japan“ Study........................................ 6

2.2) General Framework ................................................................................ 8

 

3 : Methodology ................................................................................ 11

4 : Demand Model............................................................................. 15

 

4.1) Industry................................................................................................. 17
4.1.1)  Agriculture, Forestry and Fisheries ............................................. 19
4.1.2)  The Mining Industry .................................................................... 20
4.1.3)  Construction Industry .................................................................. 20
4.1.4)  Food and Tobacco........................................................................ 21
4.1.5)  Fibres ........................................................................................... 21
4.1.6)  Paper and Pulp ............................................................................ 22
4.1.7)  Chemical Industries ..................................................................... 23
4.1.8)  Ceramics and Cement .................................................................. 24
4.1.9)  Non-ferrous Metals ...................................................................... 25
4.1.10)  Metal and Machinery ................................................................. 25
4.1.11)  Iron and Steel ............................................................................. 26
4.1.12)  Other industries.......................................................................... 28
4.1.13)  Summarising the Results for the Industrial Sector in Japan ...... 29

4.2) Residential ............................................................................................ 32

4.3) Commercial .......................................................................................... 36

4.4) Transport............................................................................................... 40

4.5) Combining the Results – ERJ Demand Model..................................... 44

4.6) Greater Reductions Possible................................................................. 45

 

5 : The ERJ Supply Models ............................................................. 47

 

5.1) Designing the Supply Model ................................................................ 48
5.1.1)  Electricity..................................................................................... 48
5.1.2)  Heat.............................................................................................. 50
5.1.3)  Fuels............................................................................................. 51
5.1.4)  Grid Design and Reliability of the System .................................. 52

5.2) Energy Sources used in the ERJ Supply Model ................................... 53
5.2.1)  Solar Energy ................................................................................ 53
5.2.2)  Hydropower: ................................................................................ 58
5.2.3)  Wind Energy ................................................................................ 60
5.2.4)  Geothermal Energy ...................................................................... 63



 

5.2.5)  Fuels from Renewable Sources.................................................... 64
5.2.6)  Cogeneration Plants ..................................................................... 67
5.2.7)  Solar-thermal Power Plants ......................................................... 70
5.2.8)  Fast Reacting Power Plants ......................................................... 71

5.3) Installed Technologies in Scenario One of the ERJ Supply Model...... 71

5.4) The ERJ Supply Model Scenarios ........................................................ 75
5.4.1)  Increasing the Share of Renewables  –  What is possible?.......... 77
5.4.2)  The Scenarios............................................................................... 81
5.4.3)  Which Scenario offers the Best Solution? ................................... 84
5.4.4)  Domestic Energy Production in the ERJ Scenarios..................... 85
5.4.5)  The Use of Hydrogen in a Future Energy System ...................... 87

 

6 : Simulating the Dynamics of ERJ ............................................... 92

 

6.1) The ERJ Electrical Demand Model ..................................................... 93

6.2) The ERJ Electrical Supply System....................................................... 95
6.2.1)  Fluctuating Energy Suppliers ...................................................... 95
6.2.2)  Adjustable Energy Suppliers ....................................................... 98

6.3) The Dynamics of the ERJ Electrical Model ....................................... 100

6.4) Conclusions of the Simulation............................................................ 108

 

7 : Conclusions ............................................................................... 111

 

7.1) Demand .............................................................................................. 111

7.2) Supply................................................................................................. 112

7.3) Simulation........................................................................................... 114

 

8 : Policy Recommendations .......................................................... 116

 

8.1) Increasing Energy Efficiency.............................................................. 117

8.2) Supply Side Recommendations.......................................................... 118

8.3) Transport............................................................................................. 124

 

9 : References .................................................................................. 127

10 : Appendix : SimRen Simulation of the dynamics of energy systems133

 

10.1) Necessary temporal and spatial resolution of the simulation ........... 133

10.2)  Structure of the simulation model ................................................... 135

10.3) Course of the simulation................................................................... 137

10.4) The demand model ........................................................................... 138
10.4.1)  The computational algorithm................................................... 141

10.5) The energy supply model ................................................................. 145
10.5.1)  Simulation of the energy supply components.......................... 148



 

10.6) Results .............................................................................................. 158

10.7) Tests of the modules ......................................................................... 159

10.8) Example of a simulation of a supply system .................................... 162

 

11 : Appendix - Scenario Tables..................................................... 173

12 : Appendix - Weekly Figures of the Results of the Simulation176

13 : Appendix - Nominal Monthly Hydropower Output............. 229



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


