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ABSTRACT 

The paper addresses „New nuclear source for power supply“ project, supported over the 
2004 – 2008 period by the Czech Ministry of Industry and Trade and ČEZ, a. s., as its largest 
project. This project was designed as a significant and requisite instrument for the nuclear 
renaissance start-up in the Czech Republic, since it allowed to compile practically all 
information necessary for political decision-making on new nuclear source. 

The project was concentrated on research and development of analytical tools and 
methodical procedures which would support updating and optimising of the Czech Republic 
State Energy Policy for the medium-term outlook (to 2020). It also considered the 
professional and technological infrastructure needed for making decision on the new nuclear 
source option, while taking into account background which would allow maximum 
involvement of the Czech research and industrial base at all stages of the project preparation 
and implementation. Research issues of advanced nuclear technologies, which were and will 
be used as basic background information in the preparation of the State Energy Policy long-
term outlook (to 2035 – 2050), are integral parts of the project. Such project orientation 
served, at the same time, as a starting point in the Czech Republic integration in research and 
development of Generation IV plants within international programmes of EU, OECD and 
IAEA. 

The paper also briefly comments on the project main results in the development of the 
Czech Republic energy sector and its electricity supply system. 

 

1 INTRODUCTION 

In many countries nuclear power is an important source of electricity and heat 
generation, and it is belived that its significance and share in energy supply will grow as a 
result of worldwide efforts to reduce CO2 and also reduce dependence on the fossil fuel 
import (countries with own limited resources). 

The Czech Republic is one of the countries where own resources of fossile raw 
materials will be to the major degree exhausted within next several decades and where the 
geo-climatical conditions allow to rely on the renewable sources only in the range of few 
percents. This is why the Czech energy supply should be based on a reliable energy mix, 
resulting from a generic and territorial diversification of energy sources and their relative 
balance and complementariness.  
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Construction of a nuclear unit with Generation III reactor in the Czech Republic is 
feasible around 2020. Therefore, following example of the countries, which have already 
started preparing such construction, we should put together the basic information necessary 
for selection of an optimal type, power range and sites for new power plant. In this connection 
it becomes obvious that Czech organisations should take part in R&D programmes especially 
those established by the EU, OECD and IAEA on reactors of new generations. To support 
such integration the Czech Ministry of Industry and Trade approved the “New nuclear source 
for power supply” project, for the period of 09/2004 – 08/2008, its budget of approximately 8 
million EUR co-financed by the Ministry, Czech power company ČEZ and NRI Řež. 

 
Project was designed with the objectives of: 

• Providing necessary professional and technological infrastructure which should allow 
to decide on the alternative of the new efficient, reliable and safe nuclear source. 

• Ensuring correct balance of the State Energy Policy in the light of its defined 
objectives and of the development expected for energy sources and raw materials in 
Europe and generally world-wide. 

• Creating tools for evaluation and selection of new energy sources. 
• Creating prerequisites for maximum involvement of the Czech research and industrial 

base in the preparation and implementation of a new nuclear power source in the 
Czech Republic. 

• Ensuring Czech Republic participation in the development of Generation IV reactors 
within the EU, OECD and IAEA programmes – necessary for the preparation of the 
State energy policy long-term outlook. 

2 DESCRIPTION OF THE WORK PERFORMED 

The relevant activities were carried out during 09/2004 – 08/2008, in five stages: 
 

2.1 Analysis of the Czech Energy Economy and Research on its Development 
Conditions Relevant for the New Situation in Europe (Phase 1) 

Analysis of the present Czech power economy development, of its quantitative, 
qualitative, ecological and social parameters was performed; documented was information 
important for the new sources implementation into the electricity supply system as well as 
analysis of the fuel base for the new Czech energy sources.  

Likewise, performed was analysis of the present electricity supply system development, 
of the electricity consumption, production, export and import, of installed power; documented 
was relevant information important in the preparation for the new Czech power sources. 

Created were new model tools applicable for calculation of the Czech energy economy 
development, the tools were subsequently verified within the Czech electricity supply system. 
Among other, created was a macro-economical model, which allows prediction of the 
economy development as well as the corresponding demand for energy sources – for the 
Czech Republic as a whole and for the individual sectors. These new model tools were 
utilised within the following stages of the project. 
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2.2 Research of conditions and analyses of variant scenarios, including emergencies 
(Phase 2) 

This research was designed for ensuring a long-term optimal degree of independence, 
safety and reliability of energy supply for the Czech Republic needs, including the 
environmental impacts. 

This stage actually addressed preparation for the possible new nuclear source 
construction, which included the following analyses of: 

• power economy and of electricity supply system development, 
• development of their environmental impact 
• ageing of coal-fired plants and their residual service life 
• long-term availability of the primary energy sources, which could be used in future 

electricity and heat generation sources. 
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Figure 1: Primary Sources Consumption in the Czech Republic 

These analyses allow to see the preparation of new nuclear source as a part of a broader 
development context. Analysed was also the process of ageing of the most important power 
plants within the Czech electricity supply system covering the 2005 – 2055 period, specified 
was their expected service life (see Fig. 2). 

 

 
Figure 2: Installed Capacity Trend in the Czech Republic 

Results of these analyses allow formulation of a more accurate strategy of electricity 
generating plants renewal and of new “classical”, renewable and nuclear sources introduction. 
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2.3 Analytical study of alternative types and installed capacity of a new nuclear 
source regarding the State Energy Policy as well as trend in energy sources 
development in the Czech Republic and surrounding countries (Phase 3) 

Performed was comparison of “classic” and renewable sources with nuclear power 
plants.  Calculations covered 6 types of nuclear plants with installed power from 600 MW up 
to 1 650 MW, 6 coal-fired units with the power range from 278 MW up to 600 MW and 7 
types of plants based on renewable sources (power from 0.2 MW to 12 MW). Results of this 
comparison indicate the following sequence of the considered energy sources (according to 
the price of the power electricity, sequence – from the lowest to the highest): 

1. nuclear units 
2. “classic” coal-fired plants with supercritical parameters 
3. steam-gas unit with steam turbine 
4. steam-gas unit with gasified brown coal 
5. “classic” coal-fired plant with supercritical parameters, but with a lower installed 

power (300 MW) 
6. renewable energy sources in the following sequence: small hydro-plants with a higher 

power, biomass-fired plant with higher installed power, small hydro-plant with low 
power, wind plants, biomass-fired plants with low power, photovoltaic plant. 

 
Economic assessment of the considered power plants was supplemented with the 

evaluation of selected uncertainty types, taking into account their impact on the cost of the 
installed kW. The results show that nuclear power sources are advantageous compared with 
coal-fired and renewable-based plants, which should be considered a significant fact.  

 

 
Figure 3: Comparison of Power Generation Cost  

As an independent assessment were treated the externalities of all power generation 
technologies, namely applying a complex treatment from the fuel and other raw materials 
needed for the electricity generation (up-stream), through the actual electricity generation - up 
to the follow-up stages (down-stream). While modelling the energy economy and that of the 
electricity supply system, the quantification of the electricity generation externalities could be 
used as a significant complementary optimisation criterion.  

In general – influence of the externalities included into the economic assessment may, 
in dependence on the share of negative ones, significantly change the considered projects 
sequence. 
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Figure 4: Externalities of Power Generation  

Elaborated was the recommendation for the period of the new nuclear source possible 
implementation. Results of the performed analysis show that even if all necessary activities, 
(including legislative ones) are taken into account, there is still a real possibility of the new 
source being commissioned around 2020, of course - provided that the preparatory activities 
were commenced in time. 

 
Figure 5: Variants of Installed Capacity Trend in the Czech Republic  

 

Figure 6: Trend Analyses of Electricity Export-Import Saldo in the CR 

Nuclear sources of various designs and of various installed capacity, all of light-water 
type, which could be installed in the Czech Republic around 2020, were analysed. The 
promising projects were divided into two groups (according to the reactor type), namely – 
advanced pressure-water reactors and advanced boiling-water reactors; the attention was 
focused on the following projects of light-water reactors of Generation III. 

• Russian project AES-91 with V-428, V-466 reactor – Atomstroyexport company, 
• Russian project AES-92 with V-392 reactor – Atomstroyexport company, 
• European pressure-water reactor EPR – AREVA NP company, 
• Westinghouse pressure-water reactor AP-1000 – Westinghouse Electric (Toshiba), 
• Boiling-water reactor SWR-1000 – AREVA NP company. 
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A method and evaluating computer programme HOJE (2) which allows to perform fast 
sensitivity comparing computations as well as the orientation studies for the multi-criterion 
comparison of generation III plants assessed design, were developed also within the discussed 
project. The HOJE code is a supporting tool for managers' decision-making while planning 
the nuclear power development in the Czech Republic, in accordance with the State Energy 
Policy. 

 
Figure 7: Example of HOJE Evaluation Code sheet 

According to our conclusion based on the HOJE code, the projects, which could be 
selected for the possible realisation, are the following: AES-92 project with VVER-1000 
reactor of V-466 type, the EPR project and AP-1000 project.  From the viewpoint of the 
reliability of the electricity supply system power balance, it seems that the optimal would be a 
unit with the unit capacity up to 1 200 – 1 600 MW. Consequently, the proposal of the short 
list of reactors, which could be build in the Czech Republic, included the following types of 
nuclear power plants with Generation III pressure-water reactors: EPR, AES-91, AES-92 and 
AP-1000. 

 
2.4 Comparative study of the promising NPP types and analysis of prerequisites 

and conditions for their implementation in the Czech Republic (Phase 4) 

The most important features, which should be taken into account in the new nuclear 
source selection process, were analysed within this phase. Described were some legislation, 
demographic and technological aspects. Legislative and territorial prerequisites and 
conditions for siting and construction of a new nuclear source were analysed with emphasis 
on the nuclear safety assurance, radiation safety in the neighbourhood and external influences 
on the nuclear unit. 

We have come to the conclusion that the most suitable site for possible construction of a 
new Czech nuclear source is the present site of NPP Temelin where two VVER-1000 units 
are in operation. This site was originally prepared for four similar units, so it is quite suitable 
for construction of two new units, namely – advanced light-water power plant (at present 
PWR is considered). 

The available data allow considering two PWR units with the nominal capacity up to 
1600 MW. Information necessary for analysing higher nominal capacity (1600 MWe) is not at 
present available, nevertheless their installation is not to be excluded. 

Nuclear units of Generation III selected for the short list were analysed and their safety 
features were compared. The preliminary assessments of nuclear safety of NPPs included into 
the short list, have shown that none of the considered projects (EPR, SWR-1000, AP-1000, 
ABWR, AES-91/92) would have any problems in complying with the Czech Republic 
legislation. Moreover, all projects allow accommodation to the site conditions. 

Analysis of the technological and qualification capability of the Czech organisations 
concluded that in an optimal case – i.e. if the companies would receive the relevant 
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production and design documentation, up to 80 % of all supplies needed for NPP of the 
VVER type plant could be realised in the Czech Republic. Companies operating within the 
Czech Republic territory, will be capable to manufacture systems and components of a new 
nuclear source (on the basis of received documentation – according to licence agreements). 

Feasibility studies for the promising NPP types and their comparison were considered 
the most important part of work performed within this phase. A unified framework was 
formulated for the feasibility studies, which allowed to specify the determining viewpoints for 
evaluation of individual NPP types as well as the “documentation depth”. 

 

 
Figure 8: Map of Dukovany Power Plant Site (Study) 

Prepared was a summary analysis, which provides basic information on feasibility of 
the preparation and construction of a new nuclear source in the localities Tetov, Blahutovice, 
Dukovany, North Bohemia and Temelin, and compares these localities according to the 
specific criteria. 

 
Figure 9: Map of CEZ Power Plant Sites 

Considered were the following features: 
• Present situation in the localities and compliance with the territorial planning 

documentation 
• Summarising data on the possibility of a new source siting in the mentioned localities, 

including the possible limiting technical aspects 
 
Possibility of the additional construction in these localities was evaluated and the 

limiting technical aspects were determined, namely in the following areas: 
• Construction site preparation 
• Transport connections 
• Link-up of a nuclear power source into the electricity supply system 
• Water utilisation issues 
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The main result of this phase is the finding that, according to the available data, it is 
technically feasible to consider siting of a PWR (nominal capacity up to 1600 MW) in the 
Temelin locality. 
2.5 Progress of knowledge in the area of advanced NPPs research for the long-term 

outlook of the State Energy Policy within participation in the international 
projects of EU, OECD, IAEA and GIV (Phase 5) 

Research was focused on the conditions for including new NPP types into the long-term 
outlook scenarios of the State Energy Policy. All analyses confirmed the necessity of a new 
nuclear source. 

R&D connected with the construction of experimental facilities, which should 
contribute to NRI participation in the development of new generation reactors was performed 
in this phase. These facilities will represent the main contribution in the NRI participation in 
the IAEA and EU projects, within the EU development programmes.  The construction of the 
He-loop, which will allow to simulate the basic thermal-hydraulic conditions of high-
temperature reactors, was in progress. Thermal-hydraulic computations of high-temperature 
reactors were a part of the NRI participation in the EU 6th Framework Programme 
RAPHAEL. 

Similarly within this phase, research at the NRI was continued on the project of 
supercritical water-loop, which will allow to study the construction materials corrosion 
behaviour in nuclear power plants with supercritical water. 

Another R&D topics were advanced technologies of spent fuel reprocessing (within the 
EU 6th Framework Programme), and development and verification of the fuel reprocessing 
technologies applicable for the fuel cycle of molten salts reactors. Performed was preliminary 
analysis of the Czech Republic nuclear industry development up to 2100, from the viewpoint 
of material flows and balances, considering anticipated implementation of Generation III and 
IV reactors and optimisation on the fast breeders introduction. 

For new nuclear power plants with light-water reactor of Generation III a preparatory 
work was performed covering the deterministic safety analyses, probabilistic safety analyses, 
and serious accidents were also considered. Within the 5th stage of the project were treated 
also the nuclear plants service life extension issues. 

3 CONCLUSION 

The discussed project was designed as a methodical and technological support tool 
needed in the preparation of the Czech design base and industry for the new period of nuclear 
power development. The project was also addressing the necessary research and technical 
infrastructure, which would ensure the maximum involvement of the Czech research and 
industrial base in this development process. It could be considered one of the important steps 
in the preparation of the possible implementation of a new Czech nuclear source around 2020. 
An integral part of the project, which provided information for the preparation of the State 
Energy Policy long-term outlook (2035 – 2050), was research of advance nuclear 
technologies. That is a prerequisite for the Czech Republic becoming engaged in the research 
and development of Generation IV reactors within international research and development 
projects.  

REFERENCES 

[1] L. Žežula, I. Váša, B. Heřmanský, “Final Report of the Project “New New Nuclear Power 
Source for Energetics, Report of NRI Řež plc, Řež, 2008 

Proceedings of the International Conference Nuclear Energy for New Europe, Portorož, Slovenia, Sept. 8-11, 2008 



103.9 

[2] L. Žežula, B. Heřmanský, " Evaluating Code HOJE for Selection/comparison of IIIrd 
Generation Nuclear Power Plants ", Proc. Int. Conf. Nuclear Energy for New Europe, 
Portorož, Slovenia, September 18-21, Nuclear Society of Slovenia, 2006, pp. 403.1-403.7  

Proceedings of the International Conference Nuclear Energy for New Europe, Portorož, Slovenia, Sept. 8-11, 2008 


	1 INTRODUCTION 
	2 DESCRIPTION OF THE WORK PERFORMED 
	2.1 Analysis of the Czech Energy Economy and Research on its Development Conditions Relevant for the New Situation in Europe (Phase 1) 
	2.2 Research of conditions and analyses of variant scenarios, including emergencies (Phase 2) 
	2.3 Analytical study of alternative types and installed capacity of a new nuclear source regarding the State Energy Policy as well as trend in energy sources development in the Czech Republic and surrounding countries (Phase 3) 
	2.4 Comparative study of the promising NPP types and analysis of prerequisites and conditions for their implementation in the Czech Republic (Phase 4) 
	2.5 Progress of knowledge in the area of advanced NPPs research for the long-term outlook of the State Energy Policy within participation in the international projects of EU, OECD, IAEA and GIV (Phase 5) 
	3 CONCLUSION 



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


