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Abstract—The overall price of energy is gradually increasing
as a result of a constant escalating demand and limited supply.
Consequently, the idea of demand response is being entertained
by researchers and policy makers as a viable solution to the
challenges ahead. Thus, new methods that aim to reduce the
energy consumption in the residential sector are required to face
such challenges. However, in order to optimize the consumption
of energy while guaranteeing a certain level of comfort in the
interior of the building could generate several control challenges.
The goal of this paper is to compare the performance of control
methods such as the Model Predictive Control (MPC), ON/OFF,
and proportional-integral-derivative (PID) of a domestic heating,
ventilation and air conditioning (HVAC) system controlling the
temperature of a room. The house with local solar
microgeneration is modelled approximating a location in a
Portuguese city — Evora — pilot in a demand response project.
The residence of the case study is subject to the local solar
irradiance, temperature and six Time-of-Use (ToU) electricity
rates applied on an entire week of July 2016. The aim of this
paper is to accomplish the best compromise between temperature
comfort levels and energy costs given by the performance of the
fittest control method under different ToU rate options.

Keywords—Model predictive control; Energy management
controller; Photovoltaic microgeneration; Residential building;
Energy optimization.

I. INTRODUCTION

Concerns regarding climate change tend to grow when
confronted with the damaging consequences of rapid and
uncontrolled urbanisation. To cope with the current energy
consumption growing rate, several efforts are necessary to
oppose environmental threats [1].

Results published by the Intergovernmental Panel on
Climate Change (IPCC) emphasised the requirement to
preserve the GHG below 450 ppm CO; equivalence by 2050 in
order to maintain the increase of the temperature of the planet
under 2°C [2].

Countries gradually concentrate their initiatives and
environmental policies on reducing the negative environmental
repercussions of careless energy consumption [3]. The energy
sector is experiencing substantial transformation driven by
legislation with the purpose to reduce energy consumption and
the consequently related environmental impacts [4]. Presently,
the consumption of energy in buildings is responsible for circa
33% of the final energy consumption on the planet [5].
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In the case of primary energy consumption, the building
sector embody about 40% in most of the IEA (International
Energy Agency) nations are accountable for 36% of the
European Union (EU) CO, emissions [6]. Also, the same sector
absorbs 40% of EU final consumption and 60% of electricity
consumption [7]. As part of the building sector, the residential
sector is accountable for 60% of the final energy consumption
and presents the highest prospective to decrease the peak
demand which is described by the volatility of energy
utilisation [8]. Consequently, new methods that aim to reduce
the energy consumptions in the residential sector are required
to face such challenges. The research community and policy
makers are constantly attempting for better and improved ways
of control with the purpose of increasing the energy efficiency
of domestic appliances. Several forms of control have been
contemplated such as fuzzy logic [9], particle swarm
optimization [10], PID control [11], artificial neural networks
[12], MPC [13], among others [14].

Academics around the globe have been researching a vast
range of control techniques with the goal to achieve an efficient
energy utilisation of HVAC systems and other domestic
appliances [15]. A model predictive and genetic algorithm-
based optimisation of residential temperature control of an
HVAC unit and an electric heater in the presence of time-
varying electricity prices was presented in [16]. In [17] the
authors develop an MPC model with the purpose to minimise
the energy consumption of the air temperature and flow rate of
an air-handling-unit for multi-zone variable air volumes. In
[18] the MPC was combined with conventional local loop PID
controllers in a hierarchical structure in order to minimise the
energy consumption using current energy sources and minimal
retrofitting and using weather predictions. An MPC
architecture design for the optimal temperature control of a real
commercial building was presented in [19]. In [20] was built a
Berkeley retrofitted and inexpensive HVAC testbed with the
purpose to reduce the transient and steady state electricity
consumption in HVAC systems using learning-based MPC. An
economic MPC to a commercial building HVAC system in
Milwaukee WI that described the effectiveness of the method
in closed-loop load shifting and demand reduction was applied
in [21]. In [22] was proposed an economic MPC operated
building aggregator that can combine a significant amount of
the flexible power consumption of a group of commercial
building HVAC fans as fast regulation reserve to the grid. A
hierarchical distributed MPC algorithm for HVAC Systems in
order to regulate the temperature of buildings is shown in [23].
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The goal of this paper is to make a comparison of the MPC
performance with the ON/OFF and PID control of a domestic
HVAC system controlling the temperature of a room under six
different demand response electricity ToU rates (Options A to
F) in which five of these options are the ones currently applied
by the Portuguese electricity retailer [24]. The sixth one
(Option F) is an hourly price signal during 24h as can be seen
in Fig. 1. For this study, the home was modelled with local
solar microgeneration, and the location was chosen to be in the
city of Evora, Portugal since this city is the first pilot city in a
demand response project- InovGrid [25]. In this study, a
complete week of July of 2016 was covered in which very high
levels of ambient temperature and solar irradiance were
observed. Hence, a comparison is made of the HVAC
performance with the purpose in preserving the temperature of
a room controlled by ON/OFF, PID and MPC steady while
subject to 6 types of electricity ToU rates. These rates are
represented in this paper as Options A to F. The entirety of the
results, detailed analysis and further conclusions will be
published in the final version of the paper.

The remainder of the paper is organized as follows: in
Section II the overall overview of the PID and MPC
methodologies are presented. And in this chapter, the model of
the room is also presented. Then, in Section IV obtained results
are discussed. Finally, conclusions are drawn in Section I'V.

II. METHODOLOGY

A. Model Predictive Control

The MPC is also known in the literature by many different
designations, one of the most recognised being the receding-
horizon control and then others such as rolling-horizon
planning, dynamic matrix control, and dynamic linear
programming [26]. The MPC is an optimal control technique
which is intended to optimise a series of manipulated variable
adjustments bound by a prediction horizon and has been
demonstrated to be very effective given its capability to deal
with multiobjective problems and handle hard constraints
explicitly [27]. It does so through the use of a process model in
order for the optimisation predictions of process performance
based on a linear or quadratic objective, restrained by equality
or inequality constraints. In such a control technique the
optimisation is performed repeatedly on-line — the receding
horizon which is the inherent contrast between MPC and other
control methods. In perfect circumstances only the suboptimal
result for the total solution can be achieved, this is the
restriction of such finite-horizon optimisation. Yet, the
optimisation of the receding horizon can efficiently include the
uncertainties suffered by the model, also the time-varying
disturbances and behaviour [28].

The upcoming outputs for a given horizon (N), known as
the prediction horizon, by utilising the process model are
projected at each instant 7. The forecasted outputs y(z+k|f) for
k=1...N hinge on the identified values such as the past inputs
and outputs until instant ¢ and also on the forthcoming signals
of control u(¢+k|¢) for k=0...N-1 considered to be the ones to
be dispatched to the system and then calculated. The array of
upcoming control signals is calculated through the optimization
of a given condition of maintaining the process as near as
possible to w(¢+k) — the reference trajectory.

The aforementioned condition normally has the
representation of a quadratic function of the errors among the
forecasted output signal and the forecasted reference trajectory.

The state space equations utilized in this paper are
represented as follows:

x(t) = Ax(t — 1)+ Bu(t — 1) (1)
y(t) = Cx(t) )

where x stands for the state and the matrices of the system are
given by A, input matrix B and output matrix C. In the case of
the single-input single-output (SISO) model, x(¢) is the state
vector and y(f) and u(f) are perceived as scalars.

The prediction equations for the state space model are
represented as follows:

Yt +k|t)=Cx(t +k|t) 3)

vt +k|t)=C [A"x(t) + ﬁAMBu(t +k=ilt)| @

i=1

Such type of representation is superior over other
representations since it can be utilized for multivariable
processes in a simple way.

Thus, the control command is basically the response of a
linear aggregation of the state vector, even though occasionally
the chosen state basis does not indicate any physical
signification. In the case of the states not being accessible the
calculations might not be devoid of complexity due to the
requirement of an inclusion of an observer.

In the case of the model input being the control increment
Au(t) as a replacement for the control signal u(f) a cumulative
state space model could also be utilized.

Such model can be given in the broad state space condition
by considering the following:

Au(t) = u(t) —u(t —1) 6)

The next representation is achieved through the

combination of equation (5) with (1) and (2):
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The minimization equation of cost function is as follows:

J= Y[t +h)-wit +h) (8)
=

where generally w(#+/) is represented by a first-order outline to
the established reference. Since an impulse could be treated as
the distinction between two steps with an interval of 1
sampling period, it may be given for a linear system as follows:

h=9-94 ©)



g =>h (10)

in which the sampled output values for the step input is
represented by g;. The basic concept of the behavior of the
MPC can be seen in Fig. 1.

B. Proportional-Integral-Derivative Control

The most important characteristics of the PID controller can
be given by the following equation:

t
u(t):K[e(t)+%je(r)xdr+Td dit)] (11)

o

where he measured process variable is represented by y, the
reference variable is given by z, the control signal is expressed
by u and e gives the control error as in:

e=y,— Y (12)

The reference variable is frequently named the set point.
Therefore, the control signal is defined by the summation of
three terms: proportional to the error — P, the proportional to
the integral of the error — I, and the proportional to the
derivative of the error — D. The criterions of the PID controller
are all non-negative and are given by the proportional gain K|
integral time 7;, and derivative time 7.

C. The model of the room

The acclimatization of the room is done with an HVAC
system with a power cooling capacity of 3.516 kW. The heat
exchange with the outside occurs through the outer wall of the
room, and it is the main source of disturbance of the selected
thermal comfort level of the room. With the aim of testing all
three control strategies, the rate of heat loss/generation through
external wall of the room is modelled by means of a
temperature based time series with a major thermal amplitude
variation upon 24 hours. The ON/OFF, the PID and the MPC
are fixed with a limit of +/1 °C and having as reference 23°C.

With the aim of creating pleasant and sustaining interior
surroundings in terms of temperature in distinct rooms of the
house — extra energy needs to be consumed with the purpose to
remove or insert heat. As a result, the preferred comfort level is
set by choosing a reference temperature and by assessing the
space air temperature. The comfort level based on temperature
is interrupted by the quantity of residents that inhabit the
household, the thermal mass of the space itself, and by the
exchange of heat with the external surroundings through the
outer walls as can be observed in Fig. 2. As a result, the
temperature dynamics of room in the house derives from such
factors as the balance of energy of the outside environment
temperatures and the HVAC equipment that inserts or extracts
heat from the room in permutation with the indoor thermal
mass as depicted in Fig. 2.

With the objective of calculating and comparing the
behavior of the controller a thermal mass model utilizing a
resistance-capacitance circuit analogy is modelled. The
abovementioned model contains the heat flow balance amidst
the thermal capacitance of the internal air and the outer wall
and windows of the room of a house [29].
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Fig. 1. Basic concept of the behaviour of the MPC.
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Indoor environment temperature control.

With the purpose of having a uniformed temperature in the
room, it is assumed that the air inside is homogeneously mixed.
The following expressions were withdrawn from [30]:

dTwl Qs Tin — Twl

=< i ul 13
dt Cwl RwlC‘wl ( )
. xS(t -T -T
dT;n — QHC ( ) + Tout T;n + Twl T;n (14)
dt Cin Cin Rwd Cin Rwl
Qs :Awho(TDul_’I;) (15)

where the cooling power input to the room is represented by
QOue, the ambient temperature by Tou, Tin give the temperature of
the room, the wall temperature is represented by 7., the
thermal capacitance of the wall by C,;, and the thermal
resistance of the wall by R, R.s represents the thermal
resistance of the windows, the thermal capacitance of the
indoor air is given by Ci, and the heat flow into an outer
surface of the house subjected to solar radiation by QO,. The
combined convection and radiation heat transfer coefficient is
expressed by h, the wall area is represented by A, T
represents the wall surface temperature. Finally, S(?) represents
a binary variable that emulates the turn-on and turn-off of the
ON/OFF.



For this study, the operation of AC is represented by a
power switch block without internal losses. All the data of the
physical parameters are acquired from [31].

III. RESULTS AND DISCUSSION

As soon as the energy consumption of the HVAC
performance during the entire week was calculated, the
consumed energy cost can be estimated by taking into account
all the available ToU rates by the electricity retailer for the
residential sector. The retailer announces a price signal for the
24h of the optimization horizon as displayed in Fig. 3.

The consumed energy cost in cents of ON/OFF, PID and
MPC of the controlled HVAC system by employing the 6 ToU
rates is shown in the Figs. 4-6. By analysing them it is possible
to observe that the consumed energy cost in cents by the
HVAC system controlled by MPC is lower than the remaining
options, ON/OFF and PID.

A proof of this is, for instance, 27th of July, where is
possible to observe that the MPC control method consumes
energy with a cost in cents in the area of 200-400 for any given
tariff options. This, however, is not followed by the remaining
challengers.
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Fig. 3. Option F — A ToU price signal for the 24h of the optimization
horizon.
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Fig. 4. The consumed energy cost in cents by the MPC of the controlled
HVAC system by employing the 6 options of ToU rates.
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Fig. 5. The consumed energy cost in cents by the PID of the controlled
HVAC system by employing the 6 options of ToU rates.
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Fig. 6. The consumed energy cost in cents by the ON/OFF of the controlled
HVAC system by employing the 6 options of ToU rates.

Table I shows the overall results of the simulation of all the
three control methods in function of all tariff options, including
the hourly price signal during 24h, option F. By carefully
observing Table I, it is noticeable that the MPC option is the
best among the studied methods, and the cheapest tariff option
is E. This tariff is a three tier pricing scheme that offers lower
prices during weekends. Also, it can be observed that ON/OFF
is the most expensive control method between the three.

TABLE I.  THE COST IN € FOR EACH TARIFF OPTION
Tariff Options PID ON/OFF MPC
Option A 49,76 € 53,54 € 49,13 €
Option B 57,65 € 59,67 € 5423 €
Option C 50,49 € 54,47 € 49,56 €
Option D 53,45€ 57,65 € 52,30 €
Option E 47,45 € 51,26 € 46,55 €
Option F 49,80 € 53,71 € 48,97 €




The MPC control method allows savings of 9.2% when
compared to ON/OFF, meanwhile the PID allows savings of
7.4% when compared with the conventional ON/OFF.

Option F — a price signal for the 24h of the optimization
horizon announced by the retailer is still the second best tariff
option and is only outshined by tariff option E due to the prices
practiced during weekend periods. Nevertheless, this tariff
option is only 5.2% more expensive when compared with the
best solution for the consumer — option E. The most expensive
option is Option B — a two tier pricing scheme that is always
the same during the entire period of summer with two
alternating levels. The consumer saves 14.2% by choosing
tariff option E instead of option B and by opting for the MPC
control method.

IV. CONCLUSION

In this paper, a comparison was made of the performance of
control methods such as MPC, ON/OFF and PID of a domestic
heating, HVAC system controlling the temperature of a room.
The house with local solar microgeneration was modelled
approximating a location in a Portuguese city — Evora — pilot in
a demand response project. The residence of the case study is
subject to the local solar irradiance, temperature and six ToU
electricity rates applied on an entire week of July 2016.
The aim of this paper was to accomplish the best compromise
between the temperature comfort levels and the energy costs
given by the performance of the fittest control method under
different ToU rate options. Thus, the energy consumption of
the HVAC during the whole week was assessed as well as the
final price of the consumed energy. The final results indicated
that the MPC solution was the less costly between all the
available options while the ON/OFF was the most expensive
solution.

REFERENCES

[1] R. Nishant, T. S. H. Teo, and M. Goh, “Energy Efficiency Benefits: Is
Technophilic Optimism Justified?,” IEEE Trans. Eng. Manag., vol. 61, no.
3, pp. 476-487, Aug. 2014.

[2] B.Han, E. Bompard, F. Profumo, and Q. Xia, “Paths Toward Smart Energy:
A Framework for Comparison of the EU and China Energy Policy,” IEEE
Trans. Sustain. Energy, vol. 5, no. 2, pp. 423-433, Apr. 2014.

[3] B. Girod, T. Stucki, and M. Woerter, “How do policies for efficient energy
use in the household sector induce energy-efficiency innovation? An
evaluation of European countries,” Energy Policy, vol. 103, pp. 223-237,
Apr. 2017.

[4] M. E. M. Udaeta, F. M. Maruyam, A. L. V. Gimenes, and L. C. R. Galvao,
“Integrated Energy Resources Planning for the Electricity Sector: Targeting
Sustainable Development,” IEEE Technol. Soc. Mag., vol. 34, no. 1, pp.
31-38, Mar. 2015.

[5] B. Tan, Y. Yavuz, E. N. Otay, and E. Camhbel, “Optimal selection of
energy efficiency measures for energy sustainability of existing buildings,”
Comput. Oper. Res., vol. 66, pp. 258-271, Feb. 2016.

[6] R. Missaoui, H. Joumaa, S. Ploix, and S. Bacha, “Managing energy Smart
Homes according to energy prices: Analysis of a Building Energy
Management System,” Energy Build., vol. 71, pp. 155-167, Mar. 2014.

[7] J-N. Louis, A. Calo, K. Leiviskd, and E. Pongracz, “Modelling home
electricity management for sustainability: The impact of response levels,
technological deployment & occupancy,” Energy Build., vol. 119, pp. 218—
232, May 2016.

[8] S. Heinen, D. Elzinga, S.-K. Kim, and Y. lkeda, “Impact of smart grid
technologies on peak load to 2050,” International Energy Agency, Paris,
2011.

[9] M. Killian, B. Mayer, and M. Kozek, “Hierachical Fuzzy MPC Concept for
Building Heating Control,” IFAC Proc. Vol., vol. 47, no. 3, pp. 12048—
12055, Jan. 2014.

[10]Z. Jun and Z. Kanyu, “A Particle Swarm Optimization Approach for
Optimal Design of PID Controller for Temperature Control in HVAC,” in
2011 Third International Conference on Measuring Technology and
Mechatronics Automation, 2011, vol. 1, pp. 230-233.

[11]J. Fitterer, P. J. E. Kraus, M. Schmidt, and D. Miiller, “Demonstration of an
easy-to-apply, automated control tuning method for typical PID control
loops in building energy systems,” in 2015 IEEE 10th Conference on
Industrial Electronics and Applications (ICIEA), 2015, pp. 2069-2075.

[12]W. H. Allen, A. Rubaai, and R. Chawla, “Fuzzy Neural Network-Based
Health Monitoring for HVAC System Variable-Air-Volume Unit,” IEEE
Trans. Ind. Appl., vol. 52, no. 3, pp. 2513-2524, May 2016.

[13]D. Oliveira, E. M. G. Rodrigues, R. Godina, T. D. P. Mendes, J. P. S.
Cataldo, and E. Pouresmaeil, “Enhancing home appliances energy
optimization with solar power integration,” in IEEE EUROCON 2015 -
International Conference on Computer as a Tool (EUROCON), 2015, pp.
1-6.

[14]R. Godina, E. M. G. Rodrigues, E. Pouresmaeil, J. C. O. Matias, and J. P. S.
Catalao, “Model predictive control technique for energy optimization in
residential sector,” in 2016 IEEE 16th International Conference on
Environment and Electrical Engineering (EEEIC), 2016, pp. 1-6.

[15]A. Afram and F. Janabi-Sharifi, “Theory and applications of HVAC control
systems — A review of model predictive control (MPC),” Build. Environ.,
vol. 72, pp. 343-355, Feb. 2014.

[16]D. Molina, C. Lu, V. Sherman, and R. G. Harley, “Model Predictive and
Genetic Algorithm-Based Optimization of Residential Temperature Control
in the Presence of Time-Varying Electricity Prices,” IEEE Trans. Ind.
Appl., vol. 49, no. 3, pp. 1137-1145, May 2013.

[17]W. Liang, R. Quinte, X. Jia, and J.-Q. Sun, “MPC control for improving
energy efficiency of a building air handler for multi-zone VAVs,” Build.
Environ., vol. 92, pp. 256-268, Oct. 2015.

[18]J. Siroky, F. Oldewurtel, J. Cigler, and S. Privara, “Experimental analysis of
model predictive control for an energy efficient building heating system,”
Appl. Energy, vol. 88, no. 9, pp. 3079-3087, Sep. 2011.

[19]G. Mantovani and L. Ferrarini, “Temperature Control of a Commercial
Building With Model Predictive Control Techniques,” IEEE Trans. Ind.
Electron., vol. 62, no. 4, pp. 2651-2660, Apr. 2015.

[20]A. Aswani, N. Master, J. Taneja, D. Culler, and C. Tomlin, “Reducing
Transient and Steady State Electricity Consumption in HVAC Using
Learning-Based Model-Predictive Control,” Proc. IEEE, vol. 100, no. 1, pp.
240-253, Jan. 2012.

[21]J. Ma, S. J. Qin, and T. Salsbury, “Application of economic MPC to the
energy and demand minimization of a commercial building,” J. Process
Control, vol. 24, no. 8, pp. 1282-1291, Aug. 2014.

[22]W. Mai and C. Y. Chung, “Economic MPC of Aggregating Commercial
Buildings for Providing Flexible Power Reserve,” IEEE Trans. Power Syst.,
vol. 30, no. 5, pp. 2685-2694, Sep. 2015.

[23]Y. Long, S. Liu, L. Xie, and K. H. Johansson, “A hierarchical distributed
MPC for HVAC systems,” in 2016 American Control Conference (ACC),
2016, pp. 2385-2390.

[24]EDP, “(2016) Opg¢do Horaria - Apoio ao Cliente - EDP.” [Online].
Available:  https://energia.edp.pt/particulares/apoio-cliente/opcao-horaria/.
[Accessed: 11-Dec-2016].

[25]“InovGrid Project - EDP Distribuigdo (Portugal).” [Online]. Available:
http://www.gridinnovation-on-line.eu/Articles/Library/InovGrid-Project---
EDP-Distribuicao-Portugal kl. [Accessed: 14-Feb-2017].

[26]Y. Wang and S. Boyd, “Fast Model Predictive Control Using Online
Optimization,” IEEE Trans. Control Syst. Technol., vol. 18, no. 2, pp. 267—
278, Mar. 2010.

[27]D. Oliveira, E. M. G. Rodrigues, R. Godina, T. D. P. Mendes, J. P. S.
Cataldo, and E. Pouresmaeil, “MPC weights tunning role on the energy
optimization in residential appliances,” in 2015 Australasian Universities
Power Engineering Conference (AUPEC), 2015, pp. 1-6.

[28]Y. Zong, L. Mihet-Popa, D. Kullmann, A. Thavlov, O. Gehrke, and H. W.
Bindner, “Model Predictive Controller for Active Demand Side
Management with PV self-consumption in an intelligent building,” in 2012
3rd IEEE PES Innovative Smart Grid Technologies Europe (ISGT Europe),
2012, pp. 1-8.

[29]E. M. G. Rodrigues, R. Godina, E. Pouresmaeil, J. R. Ferreira, and J. P. S.
Cataldo, “Domestic appliances energy optimization with model predictive
control,” Energy Convers. Manag., vol. 142, pp. 402-413, Jun. 2017.

[30]Y. Lin, T. Middelkoop, and P. Barooah, “Issues in identification of control-
oriented thermal models of zones in multi-zone buildings,” in 2012 IEEE
S1st IEEE Conf. on Decision and Control (CDC), 2012, pp. 6932—6937.

[317Y. A. Cengel, Heat Transfer: A Practical Approach. Boston: Mcgraw-Hill,
2002.




<<
  /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


