
 1

  
Abstract—The aim of this paper is to propose a Dynamic 

Harmonic Domain model for a 24-pulse Voltage Source 
Converter based Static Synchronous Series Compensator. The 
model is developed converting a state-space system to the 
Dynamic Harmonic Domain, having the advantage over Time 
Domain models of showing the evolution in time of the harmonic 
components that compose each of the SSSC signals. The model 
takes into account the harmonic components present in the VSC 
waveforms. The effectiveness and precision of the model are 
validated against simulations carried out in industry standard 
Matlab/Simulink®. 
 

Index Terms— harmonics, modeling, SSSC. 

I.  INTRODUCTION 
YNAMIC representation of the electrical network and its 
elements is usually carried out using Time Domain (TD) 

or Frequency Domain (FD) modeling approaches. Since linear 
and nonlinear elements compose the power system, both linear 
and nonlinear models are of interest. When dealing with 
nonlinear elements, using a TD approach simplifies the 
inclusion of nonlinearities, on the other hand, modeling 
nonlinearities using FD techniques is not straightforward. 

Power electronics based systems are among the nonlinear 
elements found in electric networks; these are comprised of 
switching devices, resulting in a nonlinear behavior that 
generates harmonic components in the electric utility causing 
distorted voltage and/or current waveforms. Some of these 
power electronic based apparatus are Flexible AC 
Transmission Systems (FACTS), which are capable of dealing 
with some of the issues affecting the operation of the electric 
network; however, due to the commutative nature of the 
electronic devices used to construct them, they present a 
nonlinear behavior. 

Most of the existing converter based FACTS devices rated 
above 80MVAR use either 24 or 48-pulse converters [1-5], 
because they exhibit several advantages over other Voltage 
Source Converter (VSC) configurations. Some of the key 
advantages include reduced harmonic content, low switching 
frequency and small dc capacitor rating [6]. 

Some of the dynamic modeling approaches for multi-pulse 
FACTS are dq0 models in a stationary reference frame [5], [7-
12]; Fundamental Frequency (FF) models in abc coordinates 
[5], [7-9]; and Switching Functions (SF) models also in abc 
quantities [13-16]. Fundamental Frequency and dq0 models do 
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not take into account harmonic components. However, from 
an engineering point of view, the behavior of harmonic 
components of signals is often of interest, especially when 
nonlinear elements and switching devices are modeled. 
Furthermore, a precise calculation of harmonic components is 
not only needed in steady-state operation, but also in transient-
state. In this respect, SF models offer an appropriate 
representation of the harmonic components present in the 
signals of the FACTS device modeled. However, the harmonic 
information of the signals is not obtained from the model in a 
straightforward manner, therefore, a postprocessing method is 
needed. For steady-state calculation of the harmonic 
components, FFT methods can be used. On the other hand, for 
transient periods, harmonic information has to be calculated as 
it evolves in time, in this regard, the use of the Windowed Fast 
Fourier Transform (WFFT) has been reported [17,18]. 

In this paper a multi-pulse VSC based Static Synchronous 
Series Compensator (SSSC) model in abc coordinates is 
proposed using the Dynamic Harmonic Domain (DHD) 
approach [17]. In contrast to other modeling techniques, DHD 
approach allows a direct calculation of harmonic components 
of signals, thus avoiding the postprocessing, particularly in 
transient periods when the evolution in time of harmonics is of 
interest. 

From a practical standpoint a direct application of the DHD 
modeling is in Power Quality (PQ) assessment [17,18]. Some 
of the PQ quantities that need to be calculated for a system 
are, for example, active, reactive and apparent power, as well 
as power factor. These quantities are defined in terms of 
fundamental frequency parameters when linear systems with 
single frequency sources are analyzed. However, when a 
nonlinear element is inserted in a system, for instance, an 
electronic device, the PQ quantities are defined based in 
Fourier coefficients, moreover, new quantities appear, for 
example, Total Harmonic Distortion (THD). In order to 
accurately assess PQ of a system, precise calculation of 
harmonic components is needed, especially during transient 
periods. The use of the WFFT has been reported for 
calculation of harmonic components during transients for 
signals obtained using TD models. However, comparison 
against the DHD is discussed in [17,18], where the 
disadvantages of using the WFFT are exposed. Also, a 
comprehensive discussion on the use of the WFFT for electric 
power quality assessment is presented in [19], where its 
drawbacks are pointed out. In addition, if selected for 
harmonic extraction, the adjustment of the WFFT is not a 
minor procedure as explained in [20,21]. 

In the modeling of FACTS devices and power system 
elements using the DHD concept, other authors have made 
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their contribution [17-18], [22]. 
As a mean to extend the results obtained by other authors in 

the modeling of FACTS devices, the proposed multi-pulse 
VSC based SSSC DHD model is developed in order to be able 
to obtain the evolution in time of harmonic components of the 
SSSC signals, when inserted in a power system. Also, power 
system controllers, system protections, as well as other 
equipment would be facing the harmonic evolution of the 
SSSC signals when using DHD models. Therefore, DHD 
modeling of more power system elements is needed. 

The DHD model for the SSSC is derived based in a 24-
pulse VSC multi-pulse configuration. The proposed model 
takes into account the appropriate VSC configuration, as well 
as its transformer arrangements for magnetic coupling and 
phase shifting; gate pulse patterns for the commutating 
devices are also considered in the model. 

This work focuses in the multi-pulse arrangement due to it 
is a suitable configuration for the implementation of FACTS 
devices. A comparison of various converter topologies is 
given in [6]; the authors compare only line frequency 
switching configurations excluding the fast frequency 
switching ones, like PWM, because power dissipation during 
conduction and switching severely limits the switching 
frequency used. Switching losses is one of the causes that 
make line frequency switching converters preferable over fast 
switching configurations, for power system applications like 
FACTS. 

The paper is organized as follows. The second section 
provides fundamentals to understand the multi-pulse VSC 
topology, which is the arrangement used in this paper. The 
third section presents basics about DHD modeling. The fourth 
section gives the SSSC modeling in DHD. And finally, section 
five shows a comparison between waveforms carried out using 
the DHD SSSC model and industry standard 
Matlab/Simulink®. 

II.  MULTI-PULSE VSC TOPOLOGY 
The objective of a VSC is to generate a three phase ac 

voltage using a dc voltage. The basic 6-pulse VSC 
configuration is shown in Fig. 1. The frequency, as well as the 
angle, of the three phase voltage generated by a 6-pulse VSC 
configuration like the one depicted in Fig. 1, is determined by 
the gate pulse pattern of the commutating devices shown in 
Fig. 2. The amplitude of the three phase ac voltage is 
determined by the magnitude of the dc voltage, vdc. 

Signals gs1, gs2, gs3, gs4, gs5 and gs6 are gate pulses of 
switches S1, S2, S3, S4, S5 and S6 in Fig. 1, respectively. The 
gate signals can only take values of 0 or 1 for the switching 
devices to be off or on, respectively. 

The on-off sequence depicted in Fig. 2 applied to the 6-
pulse VSC shown in Fig. 1 results in phase, va6, and line, vab6, 
voltages for phase a like the ones exhibited in Fig. 3. 

 

Fig. 1.  Configuration of 6-pulse VSC. 

 

Fig. 2.  Gate pulse pattern of 6-pulse VSC. 

 

Fig. 3.  Phase and line voltages of 6-pulse VSC. 

Inspecting Fig. 3 it can be seen that even though these 6-
pulse voltages are ac waveforms, they are not sinusoidal; this 
is due to a high harmonic content present in them. 

In order to reduce this harmonic content of the resulting 
voltages, higher pulse configurations are needed, so as to 
cancel specific harmonic components. These multi-pulse 
arrangements are achieved combining several 6-pulse VSC in 
order to produce an output voltage with reduced harmonics. 
As a result, combining two 6-pulse VSC a 12-pulse 
configuration is attained and two 12-pulse converters achieve 
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a 24-pulse topology. Due to the reduced harmonics of the 24-
pulse VSC, this is a configuration suitable for use on the 
power system [1-3]. For a thorough description of a 24-pulse 
VSC see [23]. 

III.  DHD BASICS 
The basic idea of the DHD is that a system described by a 

set of Ordinary Differential Equations (ODE) can be 
transformed to an alternative representation called the 
Dynamic Harmonic Domain, which is based on the 
approximation of the system by Fourier series over a period of 
the fundamental frequency. 

A feature of the DHD representation is that a Linear Time 
Periodic (LTP) system is converted to a Linear Time Invariant 
(LTI) one. 

For instance, consider the LTP state-space system given by, 
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where h is the highest harmonic component considered and 
ω0 is the fundamental frequency of the system. 

Representing the elements of (1) by their Fourier series, the 
set of ODE can be transformed to an alternative DHD 
representation that yields, 
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where the variables of (1) are now vectors with coefficients 
related to the harmonic components of their instantaneous 
signals, for instance, 
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Matrix S is the operational matrix of differentiation given 
by, 

 ][ 0000 0 ωωωω jhjjjhdiag −−=S  (5) 

The coefficient matrices A, B, C and D have a Toeplitz 
structure with entries related to the harmonic order of their 
time domain counterparts, for example, 
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Another feature of the DHD representation is that the 
steady-state of the system can be directly computed from (3), 
and becomes, 
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The steady-state calculation of the system obtained from 
(7) can be used to initialize the DHD representation for 
simulation purposes; moreover, the steady-state conditions can 
be transformed to instantaneous variables for the initialization 
of the corresponding TD simulation. 

IV.  DHD MODEL OF MULTI-PULSE SSSC 
The SSSC DHD representation is obtained using a TD SF 

model that represents harmonic components present is the 
SSSC signals. The TD SF SSSC model is derived using the 
system of Fig. 4 [23,24]. The figure shows the SSSC 
equivalent circuit connected in series to a transmission line. 
On the ac side the SSSC is characterized by a three phase 
series connected sinusoidal voltage source that represent its 
voltage injections for phases a, b and c denoted by va, vb and 
vc, respectively. The impedance R+jω0L combines the 
common influence of both, series coupling transformer and 
transmission line between sending and receiving end nodes 
denoted by subscripts s and r, respectively. The dc side of the 
SSSC is represented by a current source connected to a 
capacitor. Shunt connection of a resistance enables 
representation of converter losses in the circuit. 

Obtaining the system equations along with their 
corresponding SF, and rearranging in state-space form the TD 
SF SSSC model yields, 

 TDTDTDTDTD UBXAX +=
•

 (8) 

where the subscript TD stands for time domain model, and the 
vectors and matrices are given by, 
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Coefficients a14, a24, a34, a41, a42 and a43 represent the SF of 
the SSSC model as given in [23,24]. 

 

Fig. 4.  SSSC equivalent circuit connected in series to a transmission line. 

The TD state-space SSSC model in (8) can be transformed 
to a DHD representation following the procedure given in 
section III. The DHD model of the SSSC becomes, 

 DHDDHDDHDDHDDHD )( UBXSAX +−=
•

 (9) 

where the subscript DHD stands for dynamic harmonic 
domain model and the vectors and matrices are given by, 
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Vectors Ia, Ib, Ic, Vdc, Vsra, Vsrb and Vsrc are of the form (4). 
Matrices A14, A24, A34, A41, A42 and A43 have a Toeplitz 

structure as in (6), and are populated with the harmonic 
content of a14, a24, a34, a41, a42 and a43, respectively. 

V.  SIMULATION RESULTS 
In order to assess the effectiveness and precision of the 24-

pulse VSC based SSSC DHD model, comparison of signals is 
carried out using industry standard Matlab/Simulink® and the 
proposed multi-pulse SSSC DHD model. 

Simulations are accomplished using the schematic circuit 
of the SSSC shown in Fig. 4 with the following parameters: 
R=10Ω, L=700mH, C=2200µF and three phase peak line 
voltages vs=Vm ∠ 30º and vr=Vm ∠ 0º, Vm= 32230 kV, for 
a utility system frequency of 60Hz, resistances and 
inductances of the three phases are equal to R and L, 
respectively. No control is included in the system; in order to 
maintain the dc voltage magnitude, the appropriate SSSC 
control angle is used. The simulations are carried out in the 
capacitive operating mode, which is the normal operating 
mode for a SSSC. 

A.  Steady-state simulations 
As a first example, comparison is given for simulations that 

suppose that the transient response has already passed and that 
the steady-state of the system remains. The example considers 
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a dc capacitor voltage of 25kV. Harmonic components of the 
signals for the DHD model are achieved in a straightforward 
manner whereas harmonics for the TD Matlab/Simulink® 
waveforms are obtained with the use of the FFT. Harmonic 
components of all graphs are normalized in magnitude and 
frequency by the 60Hz fundamental component. 

Waveforms of SSSC output voltage of phase a, va,, SSSC 
current of phase a, ia, and capacitor voltage vdc, are shown in 
Fig. 5, 6 and 7, respectively. 

SSSC instantaneous waveforms are easily calculated using 
the DHD model solution and show good agreement when 
compared with signals obtained with Matlab/Simulink®, this 
corroborates the performance of the SSSC DHD model. This 
is also confirmed in Fig. 8 and 9 where the harmonic content 
of va and vdc are shown for both TD and DHD simulations. 
The magnitudes and order of the harmonic components are 
comparable between them, verifying the behavior of the 
instantaneous signals. 

 

Fig. 5.  Steady-state SSSC output voltage for phase a. 

 

Fig. 6.  Steady-state SSSC current for phase a. 

 

Fig. 7.  Steady-state SSSC capacitor voltage. 

 

Fig. 8.  Harmonic content of steady-state SSSC output voltage for phase a. 

 

Fig. 9.  Harmonic content of steady-state SSSC capacitor voltage. 

Although signals carried out using Matlab/Simulink® and 
the DHD model are not equal, they are very similar. In both 
cases the harmonic components appear at the same 
frequencies, with almost the same magnitudes. 
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B.  Transient-state simulations 
In order to fully verify the behavior of the DHD model, 

comparison is given for simulations in the transient-state. This 
case supposes a dc capacitor voltage of 25kV as an initial 
condition. Harmonic components of the signals for the DHD 
model are obtained in a straightforward manner from the 
signals coefficients. 

In the example it is considered that the system starts in 
steady-state and after a given time a step change in the SSSC 
control angle is applied causing the increase of the capacitor 
voltage. After 0.05s the control angle is modified again 
causing the diminishing of the dc voltage, 0.05s later a final 
adjustment of the control angle is given in order for the 
capacitor voltage to return approximately to its initial steady-
state condition. 

Comparison of signals between DHD model and 
Matlab/Simulink® is given in Fig. 10, 11 and 12, where 
waveforms of SSSC output voltage of phase a, va, SSSC 
current of phase a, ia, and capacitor voltage vdc, are shown, 
respectively. 

 

Fig. 10.  Transient-state SSSC output voltage for phase a. 

 

Fig. 11.  Transient-state SSSC current for phase a. 

SSSC instantaneous waveforms are easily calculated using 
the DHD model solution and show good agreement when 
compared with signals obtained with Matlab/Simulink®, this 

corroborates the appropriate performance of the SSSC DHD 
model. 

In order to show one of the features of the DHD modeling, 
the evolution in time of the harmonic content of the signals va, 
ia and vdc, depicted in Fig. 10, 11 and 12 is obtained from the 
DHD SSSC model. The harmonic components are achieved in 
an easy way from the signals coefficients of the DHD SSSC 
model. 

The harmonic content of va, ia and vdc is shown in Fig. 13, 
14 and 15, respectively. Where h refers to harmonic number, 
for instance, h=0 denotes dc, h=1 stands for fundamental 
component and so on. 

It can be seen, from the initial steady-state period, that the 
order and magnitude of the harmonics found in Fig. 13 and 15, 
match the ones shown in Fig. 8 and 9, respectively. However, 
as the transient period appears, the harmonic components start 
evolving with the transient response until they reach a new 
steady-state, approximately at the same value as the initial 
one. 

 

Fig. 12.  Transient-state SSSC capacitor voltage. 

 

Fig. 13.  Harmonic content of transient-state SSSC output voltage for phase a. 
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Fig. 14.  Harmonic content of transient-state SSSC output current for phase a. 

 

Fig. 15.  Harmonic content of transient-state SSSC capacitor voltage. 

As in the steady-state comparison, even though signals 
obtained with Matlab/Simulink® and the DHD model are not 
equal they are very similar. However, the disparity in the 
signals is small enough to assess the proper behavior of the 
DHD model. As a result it can be assumed that the simulations 
using the DHD model give adequate results and are accurate 
enough to be used in FACTS studies. 

Once the DHD modeling has been assessed and gives 
adequate results, it is capable of dealing with studies where the 
power system has an SSSC embedded and, for example, a 
harmonics analysis is of great importance. Moreover, the 
proper calculation of the harmonic components as they evolve 
in time can help in various tasks, such as, tuning of controls, 
adjustment of protections, etc. 

VI.  CONCLUSIONS 
The paper proposes a multi-pulse VSC based SSSC DHD 

model. The model is compared with simulations obtained with 
Matlab/Simulink® showing good results. 

The DHD model is intended to better represent the 
behavior of a SSSC from a harmonic point of view, especially 
the evolution in time of the harmonic components in the SSSC 
signals. 

It should be noted that the dimension of the DHD 
representation is larger than the TD state-space counterpart. 
This could lead to computationally demanding simulations if 
the number of harmonics considered in the study is high. 
Furthermore, since the DHD method decomposes a TD set of 
ODE to a DHD set of ODE based on its harmonic 
components, a time step should be given for the ODE solver. 
The determination of the time step is in direct relation to the 
highest harmonic component considered. Therefore, the size 
of the time step and the number of harmonics included 
determine the accuracy of the DHD representation. 

In spite of the fact that DHD leads to a computationally 
demanding simulation, the accuracy of the information 
obtained, especially in transient state, is of great interest in 
various applications. As aforementioned, one of the uses is in 
PQ assessment. 

VII.  REFERENCES 
[1] Shosuke Mori, Katsuhiko Matsuno, Masatoshi Takeda, Makoto Seto, 

Taizo Hasegawa, Shuichi Ohnishi, Shotaro Murakami and Fujio 
Ishiguro, “Development of a large static VAR generator using self-
commutated inverters for improving power system stability”, IEEE 
Trans. Power Systems, vol. 8, pp. 371-377, February 1993. 

[2] C. Schauder, M. Gernhardt, E. Stacey, T. Lemak, L. Gyugyi, T. W. 
Cease and A. Edris, “Development of a ±100 MVAR static condenser 
for voltage control of transmission systems”, IEEE Trans. Power 
Delivery, vol. 10, pp. 1486-1493, July 1995. 

[3] C. Schauder, “The unified power flow controller—A concept becomes 
reality”, IEE Colloq.: Flexible AC Transmission Systems—The FACTS, 
November 1998, pp. 7/1-7/6. 

[4] Kalyan K. Sen, “SSSC – Static synchronous series compensator: theory, 
modeling, and applications”, IEEE Trans. Power Delivery, vol. 13, pp. 
241-246, January 1998. 

[5] L. Sunil Kumar and Arindam Ghosh, “Modeling and control design of a 
static synchronous series compensator”, IEEE Trans. Power Delivery, 
vol. 14, pp. 1448-1453, October 1999. 

[6] Diego Soto and Tim C. Green, “A comparison of high-power converter 
topologies for the implementation of FACTS controllers”, IEEE Trans. 
Industrial Electronics, vol. 49, pp. 1072-1080, October 2002. 

[7] A. Nabavi-Niaki and M. R. Iravani, "Steady-state and dynamic models 
of unified power flow controller (UPFC) for power system studies", 
IEEE Trans. Power Systems, vol. 11, pp. 1937-1943, November 1996. 

[8] K. R. Padiyar and A. M. Kulkarni, "Design of reactive current and 
voltage controller of static condenser", Electrical Power & Energy 
Systems, vol. 19, pp. 397-410, August 1997. 

[9] R. Mihalic and I. Papic, "Static synchronous series compensator-a mean 
for dynamic power flow control in electric power systems", Electric 
Power Systems Research, vol. 45, pp. 65-72, April 1998. 

[10] A. Sonnenmoser and P. W. Lehn, "Line current balancing with a unified 
power flow controller", IEEE Trans. Power Delivery, vol. 14, pp. 1151-
1157, July 1999. 

[11] I. Papic, "Mathematical analysis of FACTS devices based on a voltage 
sourced converter Part 1: mathematical models", Electric Power Systems 
Research, vol. 56, pp. 139-148, November 2000. 

[12] P. García-González and A. García Cerrada, "Detailed analysis and 
experimental results of the control system of a UPFC", IEE Proc 
Generation, Transmission and Distribution, vol. 150, pp. 147-154, 
March 1996. 

[13] P. W. Lehn, "Exact Modeling of the Voltage Source Converter", IEEE 
Trans. Power Delivery, vol. 17, pp. 217-222, January 2002. 

[14] H. Nouri, T. S. Davies and R. A. Mukhedkar, "Transfer Function of the 
Voltage Sourced Inverter", IEEE Power Engineering Review, pp. 60-62, 
July 2001. 

[15] Byoung-Kuk Lee and Mehrdad Ehsani, "A Simplified Functional 
Simulation Model for Three-Phase Voltage-Source Inverter Using 
Switching Function Concept", IEEE Trans. Industrial Electronics, vol. 
48, pp. 309-321, April 2001. 



 8

[16] Alan R. Wood and Chris M. Osauskas, "A Linear Frequency-Domain 
Model of a STATCOM", IEEE Trans. Power Delivery, vol. 19, pp. 
1410-1418, July 2004. 

[17] J. Jesus Rico, Manuel Madrigal and Enrique Acha, “Dynamic Harmonic 
Evolution Using the Extended Harmonic Domain”, IEEE Trans. Power 
Delivery, vol. 18, pp. 587-594, April 2003. 

[18] J. Jesus Chavez and Abner Ramirez, “Dynamic Harmonic Domain 
Modeling of Transients in Three-Phase Transmission Lines”, IEEE 
Trans. Power Delivery, vol. 23, pp. 2294-2301, October 2008. 

[19] G. T. Heydt, P. S, Fjeld, C. C. Liu, D. Pierce, L. Tu and G. Hensley, 
“Applications of the Windowed FFT to Electric Power Quality 
Assessment”, IEEE Trans. Power Delivery, vol. 14, pp. 1411-1416, 
October 1999. 

[20] R. Sastry Vedam and Mulukutla S. Sarma, “Power Quality VAR 
Compensation in Power Systems”, CRC Press, 2009. 

[21] Math H. J. Bollen and Irene Yu-Hua Gu, “Signal Processing of Power 
Quality Disturbances”, IEEE Press Wiley-Interscience, 2006. 

[22] Abner Ramirez, Adam Semlyen and Reza Iravani, “Harmonic Domain 
Characterization of the Resonant Interaction Between Generator and 
Transmission Line”, IEEE Trans. Power Delivery, vol. 20, pp. 1753-
1762, April 2005. 

[23] Pável Zúñiga-Haro and J. M. Ramírez, “Multipulse VSC based SSSC”, 
in Proc. 2008 IEEE Power & Energy Society General Meeting. 

[24] Pável Zúñiga-Haro and Juan M. Ramírez, “Multi-pulse Switching 
Functions Modeling of Flexible AC Transmission Systems Devices”, 
Electric Power Components and Systems, vol. 37, pp. 20-42, January 
2009. 

VIII.  BIOGRAPHIES 

Pável Zúñiga Haro obtained his M.Sc. and Ph. D. in Electrical Engineering 
in 2001 and 2006, respectively. He is with the Graduate Program in Electrical 
Engineering at CUCEI, University of Guadalajara, Guadalajara, Jalisco, 
México. His primary areas of interest are in modeling and control of FACTS 
devices and the application of power converters. 



<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /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
    /AdobeSansMM
    /AdobeSerifMM
    /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
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /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
    /EuroSig
    /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
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-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
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /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
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /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
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /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
    /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 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


