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U savremenom svetu pravilna primena koncepta odrzivog razvoja ne bi bila moguca bez upo-
trebe obnovljivih izvora energije. Rad prikazuje indentifikaciju pogodnih lokacija za izgradnju so-
larnih elektrana u opstini Negotin, koje bi u znacajnoj meri redukovale koris¢enje fosilnih goriva na
toj teritoriji. Za pravilnu analizu stanja terena, koriséeni su geografski informacioni sistemi. Upotre-
bom geografskih informacionih sistema (GIS) izvrSene su analize prirodnih uslova: nagiba terena,
ekspozicije, nacina koriscenja zemljista, prirodnih hazarda i zasticenih prirodnih podrucja. Kabi-
netskim radom, metodom valorizacije i eliminacije putem softverskih GIS paketa izvrSena je analiza i
interpretacija prirodnih karakteristika na svim kartama pojedinacno. Obradom svih karata, dobija se
finalna, sintezna karta pogodnosti primene solarne energije na teritoriji opstine Negotin, koja je
odabrana na osnovu veoma povoljnih klimatskih uslova. Na osnovu sintezne karte i dobijene povrsine
pogodnih lokacija za primenu solarne energije, izvrSena je analiza i proracuni potencijalne in-
stalisane snage solarnih elektrana u ovoj opstini kako bi se dobio adekvatan prikaz kolicine elektricne
energije koja se moze proizvesti iz fotonaponskih sistema solarnih panela.

Kljucne reci: Solarna energija; pogodne lokacije; GIS; energetika; Negotin

Nowadays, the proper implementation of sustainable development would not be possible with-
out the usage of renewable energy resources. The main aim of this paper is oriented towards identifi-
cation of proper location for the construction of solar power plants within the Negotin municipality,
which could significantly reduce the usage of fossil fuels within this territory. Geographic information
system (GIS) was conducted for detail analysis of the stated terrain, including the analysis regarding
the natural conditions, such as the terrain inclination and its exposure, the manners of the land usage,
natural hazards, as well as the analysis of protected areas. Methods of valorization and elimination of
different locations throughout the GIS software were used for analysis of natural characteristics
throughout the different maps, while processing the all maps together resulted in one final synthetic
map. This map pointed to the potentials for using the solar energy on the territory of the Negotin mu-
nicipality, based on the analysis of the most favorable climatic conditions. Synthesis map also pointed
to the area with suitable locations for application of the solar energy. Finally, the analysis and calcu-
lations of the general potentials of installed power of solar plants within this municipality were per-
formed in order to obtain the adequate representation of the amount of the electricity that could be
produced from photovoltaic solar panel systems.
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1 Introduction

Ever since dawn the industrial revolution it has been clear that the world cannot rely solely on
fossil fuel exploitation to meet its energy needs. Due to the limited amount of oil, coal and gas, as well
as their negative impact on the environment, it was necessary to find an alternative that would gener-
ate electrical and thermal energy without major consequences for the environmental quality and hu-
man health. This kind of "clean" energy is now obtained from renewable energy sources. The energy
of the Sun, water, wind and biomass enables the supply of energy to the population with minimum
environmental impacts and zero CO2 emissions, which significantly contributes to the implementation
of the sustainable development concept and climate change intensity reduction. "Clean" energies are
those types of energy whose use or conversion to mechanical or electrical energy does not in any way

! Corresponding author: durlevicuros@gmail.com

6. MKOIEE « ICREPS 147



disturb the balance in nature or pollute the nature and its flows, with reduced CO2 emission in the
energy production process [1]. Development of renewable energy sources and their use, as well as
reduced energy consumption (energy efficiency), implies the reduction of greenhouse gas emissions
[2]. Today, RESs are used in various parts of the world, although they are still not used to a sufficient
extent.

The Republic of Serbia boasts of the potentials of Solar energy, hydropower, geothermal ener-
gy, wind and biomass energy. For the purposes of this paper, natural and energy potentials in the mu-
nicipality of Negotin, located in the eastern part of the country, have been explored. Solar energy is a
type of RES with the greatest potential in the world. Solar power plants are extremely important ener-
gy facilities yielding "pure" electrical energy, which today is the goal of many world organizations.

Photovoltaic energy conversion is the present and future of solar energy in the world. The rea-
sons why the municipality of Negotin was chosen for research were favourable climatic and orograph-
ic conditions. On average, Serbia has more sunshine hours than most European countries [3]. Geo-
graphic information systems were used to obtain relevant data on the solar energy potential in this
municipality. Using the available database, satellite images and their processing in geographic soft-
ware systems, relevant data are obtained which, in combination with field research, can be extremely
precise [4]. By the method of elimination and valorisation, 5 factors are distinguished for the Munici-
pality of Negotin: terrain aspect (solar exposure), land slope, land use, protected natural assets and
natural hazard (landslides). On the basis of the obtained results, the calculations of the potential in-
stalled power of solar power plants were made.

2 Materials and methods

GIS tools were used for the purpose of determining suitable locations for solar power plants.
The method was cabinet work providing easily accessible data that could be largely used for the analy-
sis of natural conditions and obtaining analytical and synthetic maps. In the aforementioned software
packages, 5 analytical maps were processed based on which the final, synthetic map of suitability was
formed.

The terrain aspect map (S;) shows the solar exposure of the terrain, i.c. orientation of the terrain
in relation to the Sun. Since Serbia is located on the northern hemisphere, the exposition in which the
solar intensity is highest is southern, so the southern cardinal direction is most suitable for the con-
struction of solar power plants in our country.

The terrain slope map (S,) is a very important factor for solar energy potential. The most suita-
ble terrains are those with an exceptionally gentle slope, for easier accessibility during construction of
power plants and reduced risk of possible accidents whose chances increase with terrain slope.

The Corine Land Cover database [5], from which the classes of land use were taken, was used
for the purposes of obtaining the land use map (Ss). Depending on the land use, valorisation was done
based on the suitability for the construction of power plants.

Due to their exceptional ecological importance, protected natural assets in the Republic of Ser-
bia do not allow greater anthropogenic activity, therefore protected areas must also be considered with
the aim of avoiding the construction of solar power plants.

An extremely important natural and anthropogenic condition are geomorphologic disasters that
may be present to a greater or lesser extent, so the sixth analytical map that was processed is a map of
natural hazards, i.e. a map of existing landslides that shows areas that are unsuitable for the application
of solar energy.

Based on the processing and analysis of 5 maps, a final, synthetic map is obtained to represent a
combination of values of all individual maps. The synthetic map formation was determined by the
following procedure:

Y2 .S;  S145,+S
= ===t = ===, where

Sk

n

Si- Synthetic map S;- individual maps n- number of maps with the elimination of inconvenient loca-
tions obtained from the protected areas and landslides maps.

The analysis of the synthetic map and identification of areas that are most suitable for the con-
struction in power plants, based on the processed calculations, generate the potential of the total in-
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stalled power of solar power plants. Factors that have been processed include surface area of the most
suitable location, surface area of solar panels, power of solar panels, and potential investment.

3 Results and discussion

According to the RHMSS data [6], the municipality of Negotin, covering a surface area of
slightly less than 1,090 km?’, is characterized by slightly more favourable climatic conditions compared
to other parts of Serbia.

Table 1: Insolation level in the territory of Serbia

Number of sunshine hours in the 2012-2016 period

2012 2013 2014 2015 2016 T(Oztgﬂ Average

Negotin 25828 2220,1 1987.8 2353 21955 112492 2249.8h

Sombor 2505,1 2103,2 2005,8 2160,8 2056,6 10831,5 2166,3h
Nis 2153,1 1937,1 1871,7 2071,6 1911,7 99452 198%h

Loznica 23198 2068,1 1842,9 21254 1994,9 10351,1 2070,2h

Kragujevac | 2222,6 2009, 1 1800,8 2085 1908,6 10026, 1 2005,2h

From Table 1 it can be seen that in the last 5 years Negotin had significantly more hours of sun-
shine compared to other given cities that are located in different parts of the country, which indicates
that the solar panels operation would be most strong in the municipality of Negotin, with the annual
average insolation of 2249.8h.

Table 2: Cloud cover in Serbia

Number of days when cloud cover in <2 />8 in the 2012-2016 period

2012 2013 2014 2015 2016 T(Oztgﬂ Average
Negotin 133/87 110/99 68/135 111/77 97/78 519/476 104/95
Sombor 94/76 65/108 72/103 83/108 56/92 380/487 76/97
Ni§ 119/92 96/93 59/110 101/96 71/115 446/506 89/101
Loznica 94/107 68/116 46/127 81/101 58/102 347/553 69/111
Kragujevac 100/90 69/92 52/99 83/98 55/114 359/493 72/99
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Figures 1 and 2: Terrain aspect and slope maps
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Table 2 analyzes a very important climatic element, cloudiness. As cloudiness is shown in ok-
tas, the value < 2 indicates very clear weather, while the value > 8 shows extreme cloudiness. For pho-
tovoltaic cells and their work, it is extremely important whether the solar radiation will come by direct
or diffuse path. In relation to other given cities, the municipality of Negotin has the highest number of
clear and the lowest number of cloudy days, so it can be concluded that direct solar radiation (provid-
ing greater power to PV cells than the diffuse) is most intense here.

The results of analytical maps and the final, synthetic map, were obtained by processing maps in
GIS. The greater presence of the north and south cardinal direction can be seen on the terrain aspect
map. The southern aspect was selected with the highest rating in the evaluation, where the intensity of
solar radiation is most pronounced.

The terrain slope angles map shows the degree of land inclination. It can be noticed on the map
that the terrain angle in the eastern part of the municipality is most suitable.

The land use is an extremely important factor in valorizing natural conditions. A large part of
unirrigated areas is noticed in the eastern part of the municipality of Negotin, which are taken as areas
with the best rating. Deciduous forests, as well as woody and bushy vegetation, are also present to a
great extent.

Legend
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Figure 3: Land use map

With 3 maps presented, the map of protected natural assets and landslides is also considered as
an elimination factor for the construction of solar power plants. Beware open data [7] were used
for landslides. Terrains made of Neogene sediments are particularly threatened by deep and large
land-slides, which have been reactivated in recent years and which are an increasing problem for
the old, and especially newly constructed facilities of different purposes [8]. These areas are not
suitable for the construction of power plants.
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hazards (landslides) Figure 5: Synthetic map of suitability

Based on processing previous analytical maps and studies of natural conditions, a synthesis map
of the suitability of locations for construction of solar power plants in the municipality of Negotin is
obtained. The most suitable locations are the areas in the eastern part of the municipality, where sever-
al power plants could be built to generate enough electricity for the entire municipality.

Table 3: Evaluation of site suitability

Rating Surface area (kmz) Share H;:}?:/:)O tal surface ar-
Unsuitable 28,01 2,58
Barely suitable 201,18 18,54
Partially suitable 496,39 45,74
Suitable 288,21 26,56
Extremely suitable 71,38 6,58

Solar photovoltaic panels play an extremely important role in electrical energy production
in many countries [9].

Table 4: The capacity of the existing and potential solar power plant in Serbia

Municipalities Kladovo Negotin
Installed power 2 MW 25,11 MW
Surface area 4,5 ha 55 ha
Number of photovoltaic Approx. 8400 96600
panels

The table shows the capacity of the existing power plant in Kladovo and the capacity of a poten-
tial solar power plant in Negotin. Based on the surfaces obtained from GIS, it was determined that
359.59 km” of the area are suitable and extremely suitable for the construction of power plants, so this
arca will be taken as available for the application of solar energy. Direct conversion of solar into
electrical energy, the so-called photovoltaic effect, was observed almost two centuries ago, but only by
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the development of quantum theory in the early 20" century this phenomenon was explained and un-
derstood [10]. In the Municipality of Negotin, for the 100% RES-based power supply, 3 solar
power plants of 25.11 MW capacity are required, yielding a total power of 75.34 MW,

Photovoltaic conversion of solar radiation takes place in PV solar cells made of semiconductor
materials [11]. The power of the photovoltaic panel (PV) would be 260 Wp. Single large solar power
plant with a capacity of 75.34 MW can also be built, but in this case, the environmental impact would
be much higher (high temperatures) than with separate power plants. According to data from
2011, 11,338 families live in the municipality [12], which means that 6.65 kW of active power
would be available per family and should meet their needs. The surface area of all 3 power plants
would not be more than 200 ha (2 km?), which is an extremely small percentage compared to the
suitable areas ob-tained from GIS. This means that it would be possible to build more power plants
that would supply electricity to other municipalities in the Bor administrative district. The
investment in the power plant complex would amount to between 70 and 80 million euros.
Construction costs could be covered part-ly by the Republic of Serbia and partly by developed
countries’ organizations which expressed readi-ness to allocate significant resources (up to $ 100
billion annually) to assist developing countries and their transition to clean energy at a conference in
Copenhagen in 2009 [13].

4 Conclusion

The potential of solar energy use in the municipality of Negotin is remarkably high. In addition
to the municipality of Negotin having conditions and suitable areas for 100% electricity supply
from RES, power plants that would be built in Negotin could also partly supply other municipalities in
the Bor administrative district. It is necessary to make an environmental impact assessment and
build more power plants of smaller capacities instead of one large precisely for ecological reasons.
The con-struction of these power plants would greatly reduce air pollution caused by the use of
fossil fuels, mainly coal in Serbia. Investments are not small but can prove cost-effective i.e.
economically justi-fied over time. By building not only solar power plants but also other types of
RES, Serbia would sig-nificantly save its coal reserves, preserve a large land surface area, improve air
quality and contribute to the sustainable development concept.

5 References

[1] Boskovié J., Puri¢ K., Turanjanin D., Solarni izvori energije u funkciji odrzivog razvoja. Ekonomija,
teorija i praksa, 2017, No. 4, pp. 52.

[2] Radovanovié I., Rewiew of solar thermal technologies and expiriences in the area of southern Spain. 4"
International Conference on Renewable Electrical Power Sources, Belgrade, 2016, pp. 120.

[3] Milanovi¢ M., Filipovi¢ D., Informacioni sistemi u planiranju i zastiti prostora. Univerzitet u Beogradu,
Geografski fakultet, 2017, pp. 151.

[4] Durlevi¢ U., Curié¢ V., Primena GIS-a u izboru lokacija za izgradnju solarnih elektrana na teritoriji
Branigevskog okruga. GIS ZURNAL — zbornik radova sa GIS foruma. GIS centar, Beograd, 2018, pp. 7.

[5] Corine Land Cover (Coordination of information on the environment) — EEA.

[6] *** Meteoroloski godi$njaci za period 2012-2016. Republi¢ki hidrometeoroloski zavod Srbije (RHMZS).

[7] *** BEWARE- Beyound landslide awareness: unifying landslide data standards, building capacities and
involving local communities.

[8] *** Prostorni plan opstine Negotin. Geografski fakultet Univerziteta u Beogradu, Sluzbeni list opstine
Negotin. Beograd, 2011, broj 16, pp.230.

[9] Petrovié S., Stevi¢ Z., Jovanovi¢ L., Krsti¢ S., Solar power as sustainable energy source. 5" International
Conference on Renewable Electrical Power Sources, Belgrade 2017, pp.149.

[10] Stamenié¢ Lj., Kori$¢enje solarne fotonaponske energije u Srbiji. Institut Jefferson, 2009, pp. 5.

[11] Pavlovi¢ T., Milosavljevié¢ D., Current state and prospects of solar energy in Serbia. 5™ International
Conference on Renewable Electrical Power Sources, Belgrade 2017,pp. 120.

[12] *** Opstine i regioni u Republici Srbiji. Republicki zavod za statistiku, Beograd, 2016.

[13] *** United Nations, Copenhagen Climate change, 2009.
http://unfcce.int/meetings/copenhagen _dec 2009/meeting/6295.php.

152 6. MKOIEE - ICREPS



	1 Introduction
	2 Materials and methods
	3 Results and discussion
	4 Conclusion
	5 References


<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /LeaveColorUnchanged

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.3

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /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.)

    /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 <>

  >>

  /DetectBlends true

  /DetectCurves 0.10000

  /DoThumbnails false

  /DownsampleColorImages false

  /DownsampleGrayImages false

  /DownsampleMonoImages false

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /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

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile (None)

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Remove

  /UCRandBGInfo /Remove

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [2159.000 2794.000]

>> setpagedevice



