2019 IEEE International Autumn Meeting on Power, Electronics and Computing (ROPEC 2019). Ixtapa, Mexico

A mathematical model of SmartValley for estimation
of contribution of biomass to the electrical generation

Jorge Mirez

IEEE Senior Member, Group of Mathematical Modeling
and Simulation Numerical, Faculty of Oil, Gas and
Petrochemical.

National University of Engineering
Lima, Peru
jmirez@uni.edu.pe

Segundo Horna
Faculty of Mechanical Electrical Engineering

Abstract—A mathematical model is presented for the
estimation of the contribution of biomass to the generation of
electricity for a valley as a geographical scope of application. It is
considered that a valley has several species that are cultivated
during the year and that have by-products of the harvest that we
have considered as biomass that can be used for the production
of electricity that would benefit the valley's inhabiting
community. We have called this integration between population
and crops SmartValley, which leads to the use of monitoring,
control, management and planning among the different
agricultural-energy actors. The cultivation and production of
plants shows production variations during the year and
throughout the years. For this, the mathematical model has as an
essential part the data of usable biomass from which the
electricity production estimate is made. A case study has been
considered for the present study: a typical valley on the north
coast of Peru, where rice crops are quite common, and; they have
the potential to be used for electricity generation.
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I. INTRODUCTION

Life, as we know it, on our planet is due to an amount of
energy received from our Sun in the form of photons at the rate
of 1361 W/m? From this a tiny fraction is converted into
biological cycles and temporarily stored in biomass and only
an extremely small proportion of this fraction of biomass could
finally be stored as fossil deposits such as coal, gas and oil. [5].

Biomass is a term used in the context of energy for a range
of products which have been derived from photosynthesis.
These can be recognized as garbage from urban areas and from
agricultural and forestry processes [3]. That is, any material of
recent biological origin and includes plant materials such as
trees, grasses y agricultural crops [6]. The term biomass was
introduced in 1975 to describe the natural materials used as
energy sources [7]. Biomass has received -considerable
attention as a renewable energy resource after the oil crisis [1]
occurred around 1975. However, 70% of the world used
biomass as a source of energy in the 19th century [7].
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The potential offered by biomass and solid waste to solve
some of the world's environmental and energy problems is
widely recognized [1]. The health of our biosphere and our
atmosphere is totally dependent on the processes of
photosynthesis. Every 300 years all the CO2 in the atmosphere
is cycled through the plants, every 200 years all the oxygen and
every 2 million years all the water [3].

Biomass has multiple ways of being processed to release
some of the energy contained. There are four thermochemical
methods of biomass conversion: pyrolysis, gasification,
liquefaction and direct combustion [1]. Pyrolysis of biomass
represents an important technology for the direct conversion of
biomass into liquid fuels [6]. Gasification is the initial step for
the production of Synthetic Natural Gas (SNG) from coal and
dry biomass; it is the step of greatest conversion generating a
gas product containing a mixture of condensable and
permanent gases, as well as solid waste, and; It can be
performed in different atmospheres and using different reaction
agents [2]. The basic principles of biomass gasification have
been known since the end of the 18th century and the first
commercial applications are registered in 1850 [4].

The biomass potential is significant: Europe, Latin America
and Africa have the potential to produce respectively 8.9; 10.9
y 21.4 EJ of biomass per year, with a corresponding equivalent

of energy contained in 1.4x10°, 3.2x10° y 3.5%10° barrels
of oil [6].

Biomass has traditionally been supplying a large fraction of
energy needs in many developed countries, for example: in
countries such as Finland (where it supplies 20% of energy
needs), Sweden (16%), Austria (13%) and Brazil (23%). This
is despite the fact that biomass energy density is low compared
to fossil fuels. However, there are traditional technologies to
increase bulk density biomes include baling, cubing and
pelletizing [6].

Currently, climate change and the growing population force
us to use energy resources and all possible materials efficiently
in order to meet our growing need for energy. Therefore, the
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need for new energy systems using biomass leads to: (a)
Developing systems to economically produce fuels and
chemicals from biomass, which will help energy generating
companies at to create their own sources, while simultaneously
helping rural economic development; (b) Give added value to
agricultural products which can economically improve many
local industries; (¢) The demonstration of full-scale biomass
conversion systems to promote growth in the adoption of these
technologies; (d) Biomass materials for energy production that
stimulate the development of new products and technologies,
as well as create new markets (with new jobs) with the
potential to be exported; (¢) Development of new biomass
fuels; [7] among others.

Biomass energy can be harnessed either by direct use (such
as in combustion for heat) or by conversion into a more useful
and more valuable fuel such as a combustible gas or
combustible liquid or products of high value for the chemical
industry [1]

There are valleys around the world, those that have been
created by rivers and where crops are made both for human
consumption and for manufacturing, industry and commerce.
They are also settled populations that depending on their
location can contain from hundreds to hundreds of thousands
of people. Therefore, it is of interest to propose a concept of
adequate management of the available biomass resources so
that they can be better utilized in the production of electrical
energy for the populations living in the valley. We will call this
concept SmartValley and we will describe it in this article with
a case study of monoculture (one of the predominant crops on
the north coast of Peru - as in other warm places - rice).

II. BIOMASS PRODUCTION

A. Meaning and definition of biomass

The term biomass has traditionally been used in the field of
ecology to refer to the total organic matter present in a given
ecosystem and also in the area of industrial microbiology to
refer to the amount of microorganisms produced in a microbial
culture. In the field of renewable energy, the term biomass is
used with two different meanings that the same denomination
applies to the resource (raw material) and to the energy
produced with its use: (a) In relation to the resource, it is
understood by biomass “to any type of organic matter of recent
biological origin”. It therefore comprises a very broad set of
organic matter, ranging from products of plant, animal or
microbial origin to the present in wastewater, sewage sludge or
the organic fraction of urban solid waste. Fossil fuels and their
derivatives (plastics and synthetic products) are excluded from
this concept since, although they had a biological origin, their
formation took place in remote times. (b) In the energy context,
biomass is understood as a renewable energy source based on
the energetic use of biofuels produced from biomasic type raw
materials. Biomass has the character of renewable energy since
its energy content comes, ultimately, from solar energy by
plants in the photosynthetic process and accumulated in the
bonds of organic molecules that form its biomass. Biofuels are
the products from the transformation of biomass that are used

for energy purposes, and may be, according to their physical
state: solid, liquid or gaseous biofuels [8].

B. General considerations about of a Valley

A wvalley (from the Latin wvallis) is a plain between
mountains, a depression of the earth's surface between two
slopes, with an inclined and elongated shape, which forms a
hydrographic basin at whose bottom a river course is housed
(river).

The assumed valley corresponds to a description framed in
the presence of crop areas, a population located in one or
several large urban centers and houses or groupings of small
houses forming communities.

About the crops of the valley it can be mentioned that: (a)
several crops are destined for the consumption of people
(food), commerce (ornaments, gifts, flowers and the like) and
for industrial production (wood and the like); (b) there are
species that are grown once or several times during the year
and some are annual and inter-annual crops; (c) it presents a
variety of crops during the year according to the season that is
present and the microclimate, in addition to other factors such
as latitude, longitude, height and the surrounding geographical
environment.

Of our interest are the crops for human consumption (food
of the population) - for example: rice - which after harvest are
processed to remove the bark, husk, leaves, stems (and the like)
to be able to dispose them for consumption human. The
material removed is primary biomass that serves for the
elaboration of diversity of products and in which some of them
serve as sources of thermal energy for the generation of
electricity and heat.

C. General considerations on climate change

Governments across continents have committed under the
2015 Paris Agreement that calls for arresting the increase in
global temperature below 2 degree Celsius (2DS) [9]. Climate
change is a global process and all microclimates are affected.

The two main contributions to the cumulative emission
reductions in the 2DS scenario during the 2013-50 period
would come from the efficiency of final use of fuels and
electricity (38%) and renewables (32%). Carbon capture and
storage (CAC) would come in third place with 12% followed
by nuclear energy with 7% [10].

In the world's agriculture, the degradation of land and water
resources as a result of climate change can lead to a growing
food deficit for the growing population of the planet, which
will negatively affect food security. According to experts, the
critical threshold is global warming at 2.50 C - below this
threshold, changes in agricultural production may be
insignificant, higher - possibly a significant reduction in
volumes [11].

Therefore, our purpose is to make the valley's biomass
included in the energy environment - mainly in the generation
of electricity - which will lead to improved efficiency in the
final use of fuels and electricity, as well how to predict and
plan the amount of biomass necessary for carbon capture and
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storage. For this, a mathematical model is proposed and
explained in the present work.

III. SMARTVALLEY’S MATHEMATICAL MODEL

The mathematical model considers and emulates the
production of biomass destined for human consumption for a
year and considers those species in which, as a priority for
food, it is grown in large quantities and harvests are achieved
in a few months after planting (example: rice) , that is, several
Crops per year.

During the harvest, the biomass is removed from the valley
floor under a behavior that has the form of a Gaussian curve in
which the farmers are progressively starting the harvest until
they have full production and then decreases as the biomass of
the crop is depleted.

It is assumed that a certain amount of biomass is harvested
every day. This biomass is then processed in which, if
necessary, the inedible material is dried and removed, for
example: in the case of rice, it is first dried and then obtained a
certain amount of rice husk which can be burned to electric
power generation.

The valley is considered to have a medium / high voltage
power supply through power lines that transport electricity
from the respective national power grid. Therefore, on each
day it is possible to know (case a :) a characteristic demand
curve standardized for any day or (case b :) a demand curve
according to the register of readings made by meters properly
disposed along the length and width of the Valley.

Be the subscript 7 the indicator of the crop from which
biomass is going to be extracted for electric power production
and is an integer of increasing value (i =1,2,3,...) according to
the amount of crops that can be used for this purpose.

Be m; ;. the amount of crop mass i available per day & to
be used in the production of electrical energy and has a
calorific value ¢ Dk and an electricity conversion efficiency

equal to Mk - Instead of m; a certain amount of electrical
energy E;; can be obtained, which if it is greater than the

energy demanded per day D; there will be a certain amount

of biomass that is saved so that on the next day it will be used
m; . The amount of energy released from each biomass per

day Ej , is determined using (1).

Epg=lmepn), (1)

The crops needed to obtain a biomass m; can be planned
(considering that the harvest of each crop lasts a certain amount

of days of the year), while the demand D; has a random

behavior. Different crops during the year will provide biomass
that will be burned to produce electricity.

Our unit of measure of time will be the day number of the
year represented by k& which represents a domain from 1 to

365 days (1<k <365 )and that increases in discrete values
(whole numbers).

A representation of biomass production throughout the year
i is expressed in (2) where Pa; is the evolution of biomass

production during each day of the year; p is the biomass
harvest period number i ; ap is the starting day number of the
harvest season p of the biomass i ; bp is the final day
number of the harvest season p of the biomass i ; m Dk is

the biomass production per day & within the period p for the

. bp . .

biomass i ; I I (p,i) It is the function of rectangular
ap

window for each period p defined in (3).

Pai=§(m,,,l-,kn?,§<p,i>) @)
0, t<a,

b ={1, a<r<b, 3)
0, t>b

In a valley, the processing of biomass per day is carried out
according to equation (4) by a certain number 7 of processing
plants in which each, every day, contributes with m, to the
biomass available in the valley for the generation of electrical
energy, information that each processing plant reports.

m=m, @
r=1

Each valley is different. There are valleys in which crops
are defined in certain weeks or months of the year and in other
valleys (for example: in flat areas near the sea and in large
mountain valleys) in which biomass production can be
continuous throughout year.

Similarly D; becomes the sum of residential, industrial

and commercial loads located in the valley. Data can be
obtained from readings in the electrical substations of the
electricity distribution companies and make estimates of the
consumer demand curve using various techniques, for example,
as reported by [12].

IV. SIMULATIONES Y ANALYSIS

Simulations are made according to the following criteria:

(a) the demand to attend is of the residential type that has a
well-known and studied daily and monthly behavior as in [13];

(b) the crop to study will be rice;

(c) In the case of ¢ p of the rice husk there is a great

diversity of reported values between upper and lower calorific
value: 15.61 and 15.58 MJ/kg [14], from 13 to 14 MJ/kg [15],
13.731 MJ/kg [16], from 12.552 to 17.28 MJ/kg [17], 12.924
Ml/kg [18], 13.24 — 1422 MJ/kg [19], 15 Ml/kg [20];
therefore, rice is considered to have a calorific value between
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12.55 to 17.28 MJ/kg and that makes sense with the diversity
in the degree of humidity from different rice treatment plants.

(d) For the n7, [17] mentions that the performance of the

cogeneration process through the gasification of residual
biomass is 60.95%

(e) All of the above values will have a uniformly
distributed random behavior included Dj defined together

with Pa; between a minimum and maximum value.

A.  Analysis of the agricultural energy environment under
study

In Fig. 1 it can be seen that each processing plant (PP)
receives the production of a certain amount of agricultural
producers (PA) in order to process and condition both the main
purpose of biomass as a food product, for industrial use or
similar, as well as to provide the surplus in adequate conditions
to be sent to the electric power generation plant (PG). With the
sum of the individual contributions of the PP, the total amount
of biomass defined with (4) is achieved.
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Fig. 1. Sequence of biomass transit through the agricultural energy model.
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Fig. 2. Evolution of electrical demand and energy produced from biomass
during the study period.

B.  Study scenario: Continuous production during the year

In the North Coast of Peru (and other similar places) there
are environmental conditions for planting rice throughout the
year, with a slight decrease during some months considered
with a lower temperature climate. This climate is characteristic
due to its location near the equator. It has been considered in
this case study a demand to attend and two PP.
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Fig. 3. Evolution of the leftover and missing biomass during the study
period.

The simulations have been programmed and carried out in
Matlab of MathWorks Inc.. The Eq. (5,6) correspond to the
demand per day and the calorific value respectively, and; (7)
and (8) is the biomass available to generate electricity provided
by each PP. The rand command in Eq. (5-8) generates random
numbers evenly distributed between 0 and 1.

D, =10000 +2000% rand (1,365) (5)
¢ ok =1255+(17.28-12.55)xrand(1365)  (6)
my. 1 =500+100x rand(1,365) (7)
my. 5 =500 +200x rand (1,365) (8)

The Fig. 2 shows on each day the energy requested by the
electrical demand and the electrical energy generated from the
biomass. In Fig. 3 shows the biomass (rice husk) missing to
supply the demand and the surplus per day; in both cases it
serves to plan its storage in order to arrange it in the coming
days when there is missing biomass to supply the demand Dy, .

V. CONCLUSIONS Y RECOMMENDATIONS

Agricultural activity should not be detached from the
energy activity of a small environment such as that of a valley,
where biomass can be an important factor for the self-supply of
energy in the area, its energy dependence is in close
collaboration with the cultivated areas and the types of
cultivation that are made. Therefore, having an adequate crop
planning contributes not only to the food of the population and
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other economic activities, as well; biomass derivatives can
make a great contribution to the energy balance of the valley.

New ways of managing the resources produced and
consumed in a valley are necessary, accompanied by the form
of government that gives the regulatory technical-legal
framework for the different actors: natural and legal persons
that are part of the economic and social development of the
Valley . This leads to the exchange of information - daily, for
hours or less depending on the times of harvest, processing and
conditioning of the biomass - between the different actors of
the valley, especially those of the food - energy chain: AP's,
PP's and PG of the Valley. Likewise, with these data you can
take trend studies to project in the short, medium and long
term. The installation of meters, sensors, software, information
and communications technologies are an essential part of the
validity of the SmartValley concept.

Given the complexity of this topic and the peculiar
characteristics that can be presented in each Valley, the authors
recommend conducting multi-disciplinary research based on
the availability of data according to the places where the
concept of SmartValley can be tested.

ACKNOWLEDGMENT

The authors thank the following projects and institutions:
(@) CYTED Thematic Network “Ciudades Inteligentes
Totalmente Integrales ,Eficientes y Sostenibles (CITIES)” N°
518RT0558; (b) too thanks to the support and motivation
provided by the Federal University of Maranhdo (UFMA),
CEMAR, CP ELETONICA, CNPq — Brazil, and MEIHAPER
CYTED:.; (c) Group of Mathematical Modeling and Numerical
Simulation (GMMNS) y Center of Communications and
Information Technologies in National University of
Engineering (UNI), Lima, Pert, for the use of facilities for
research development, and to; (d) Miss Fabiola Garcia Herrera
by technical support.

REFERENCES

[1] A. Bridgwater. Thermal biomass conversion and utilization — Biomass
information system. European Commission — Agro-Industrial Research
Division. 1996.

[2] Tilman J. Schildhauer, Serge M. A. Biollaz. Synthetic Natural Gas:
From Coal, Dry Biomass and Power-to-Gas Applications. John Wiley
and Sons, Inc. 2016.

[3] Wilfred A. Coté. Biomass Utilization. Springer Science + Business
Media, LCC. 1083.

[4] Hubert E. Stassen. Small-Scale Biomass Gasifiers for Heat and Power.
World Bank Technical Paper Number 296. 1995.

[5] Wim van Swaaij, Sascha Kersten, Wolfgang Palz. Transformations to
Effective Use Biomass Power for the World. CRC Press — Taylor &
Francis Group. 2015.

(6]
(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

[17]

(18]

[19]

[20]

Mark Crocker. Thermochemical Conversion of Biomass to Liquid Fuels
and Chemicals. RSC Publishing. 2010.

Najib Altawell. The Selection Process of Biomass Materials for the
Production of Bio-fuels and Co-firing. IEEE Press and John Wiley &
Sons, Inc. 2014.

Alejandro Sanchez Lario. “Disefio de una planta de gasificacion con
cogeneracion para el aprovechamiento energético de la cascarilla de

arroz en un proceso industrial”. Doctoral Thesys. Universidad
Politécnica de Madrid. Junio 2017.
United Nations. 2015. Paris Agreement.

https://unfccc.int/sites/default/files/english_paris_agreement.pdf.
International Energy Agency IEA. “Energy Technology Perspectives
2016 — Towars Sustainable Urban Energy Systems”. Available in
https://webstore.iea.org/energy-technology-perspectives-2016

Zhemukhov, R. S., Zhemukhova, M. M., Bechelova, A. R., Isakova, M.
M., & Ezaova, A. G. (2017). Modeling of crop productivity of
agricultural crops with climate change at regional level and issues of
disposal of pollutants with irrigated land. 2017 International Conference
“Quality Management, Transport and Information Security, Information
Technologies” (IT&QM&IS). DOI: 10.1109/ITMQIS.2017.8085897

Luis Alfonso Gallego, Aislan Francisqueni, Oscar Gomez Carmona,
Antonio Padilha Fertrin. “Estimaciéon de curvas de demanda de
consumidores, transformadores de distribucion y alimentadores
primarios en sistemas de distribucion”. Scientia et Technica Afio XIII,
No 35, Agosto de 2007. Universidad Tecnoldgica de Pereira. ISSN
0122-1701.

Asmarashid Ponniran, Erwan Sulaiman, Siti Amely Jumaat, et.al “A
study on electric energy usage at the residential area”. EnCon 2007 — 1%
Engineering Conference on Energy & Environment. Kiching, Sarawak,
Malasya.

Hugo Alfredo Torres Muro. “Evaluacion de impacto ambiental
producido por uso de cocinas tradicionales en el Area de Conservacion
Regional Vilacota - Maure”. Tesis para optar el Grado de Maestro en
Ciencias con mencion en Gestion Ambiental y Desarrollo Sostenible.
Universidad Nacional Jorge Basagre Grohmann. Tacna, Pert. 2011.

Carlos Andrés Forero Nufiez, Carlos Alberto Guerrero Fajardo, Fabio
Emiro Sierra Vargas. “Produccion y uso de pellets de biomasa para la
generacion de energia térmica: una revision a los modelos del proceso
de gasificacion”. ITECKNE Vol. 9 Numero 1 ¢ ISSN 1692 - 1798 ¢ Julio
2012 +21-30.

Freddy Roger Aguirre Castrejon, Néstor Yim Costilla Ventura.
“Propuesta de una briqueta ecologica utilizando cascarrilla y polvillo de
arroz”. Tesis para obtener el Titulo de Ingeniero Industrial. Universidad
Catolica de Trujillo Benedicto XVI. Trujillo, Pera. 2017.

Alejandro Sanchez Lario. “Disefio de una planta de gasificacion con
cogeneracion para el aprovechamiento energético de la cascarilla de
arroz en un proceso industrial”. Universidad Politécnica de Madrid.
Madrid, Espafia. 2017.

Sergio Junior Quintana Taboada, José Elar Salazar Chafloque. “Disefio
de una minicentral termoeléctrica de 5 kW utilizando cascarilla de arroz
como combustible en el Caserio de Miraflores — Monsefu del
Departamento de Lambayeque”. Tesis para optar el Titulo de Ingeniero
Mecanico Electricista. Universidad Sefior de Sipan. Lambayeque, Peru.
2017.

Agustin Valverde G., Bienvenido Sarria L., Jos¢ P. Montenegro Y.
“Andlisis comparativo de las caracteristicas fisico quimicas de la
cascarrilla de arroz”. Scientia et Technica Afio XIII, No 37, Diciembre
de 2007. Universidad Tecnologica de Pereira. ISSN 0122-1701.

Manuel Antonio Echeverria Cruz, Orlando Antonio Lépez Mena.
“Caracterizacion energética de la cascarrilla de arroz para su aplicacion
en la generacion de energia termoeléctrica”. Tesis para optar el Titulo de
Ingeniero Mecanico. Escuela Politénica Nacional. Quito. Ecuador. 2010.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


