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Abstract — This paper presents a comparison between
proportional integral control approaches for variable speed wind
turbines. Integer and fractional-order controllers are designed
using linearized wind turbine modéd whilst fuzzy controller also
takes into account system nonlinearities. These controllers
operatein thefull load region and the main objectiveisto extract
maximum power from the wind turbine while ensuring the
performance and reliability required to be integrated into an
electric grid. The main contribution focuses on the use of
fractional-order proportional integral (FOPI) controller which
benefits from the introduction of one more tuning parameter, the
integral fractional-order, taking advantage over integer order
proportional integral (PI) controller. A comparison between
proposed control approaches for the variable speed wind
turbines is presented using a wind turbine benchmark model in
the Matlab/Simulink environment. Results show that FOPI has
improved system performance when compared with classical Pl
and fuzzy Pl controller outperforms the integer and fractional-
order control due to its capability to deal with system
nonlinearities and uncertainties.

Keywords— fractional-order control; integer order control;
fuzzy controller; proportional integral; comparison; wind turbine

l. INTRODUCTION

Currently, the wind energy conversion system (WECS)
deployment is in expansion, contributing to an increase share
of converting renewable energy into electric energy. In 2012,
wind power exploitation has a growth of 19.2 % and this was
the lowest rate achieved in more than a decade [1]. A wind
energy conversion system running at variable-speed [2] offer
the following advantages. mechanical stress is reduced, torque
oscillations are not transmitted to the grid, and below the rated
wind speed the rotor speed is controlled to achieve maximum
aerodynamic efficiency. A variable-speed WECS connected to
the electric grid has either a doubly fed induction generators
(DFIGs) or a full-power converter. A variable-speed WECS
having a DFIG [3] is implemented with the converter feeding
the rotor winding and the stator winding is connected to the
electric grid. The suitable use of control systems on WECS
can provide for better adequacy in what regard the diminishing
of losses of profit. Control systems ability to collect, analyze
and process data from the wind turbine is an important issue
for modern megawatt WECS. Also, the integration of a WECS
into electric energy systems compels the use of control
systems in order to include in the system design enough
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preventing to avoid performance degradation on the quality of
energy injected into the electric grid. Power capturing is of
extreme importance for modern megawatt WECS and a
suitable control system in indispensable to lessen the losses of
profit. A pitch control system is the most suitable for
regulating the power capturing by the rotor due to the different
positions of the blades given by the pitch angle, influencing
the level of power captured. The control system for a WECS
has to consider the fact that the wind turbine is driven by the
wind energy which is an uncontrolled input and exhibit
nonlinear dynamics. Thus, the design of a control strategy for
awind turbine [4] must consider a series of important aspects
such as wind speed, the wind turbine components, the
influence of the wind speed on these components and the
performances that the closed loop system must have. Integer
order controller is suited to deal with systems whose behavior
is described by integer order differential equations. However
in recent years, fractional-order control has captured the
attention by the scientific community due to its capability to
improve dynamic behavior of closed loop systems [5-7].
Fractional-order  proportional integral controller takes
advantage over integer order proportional integral controller
due to the introduction of one more tuning parameter, the
integral fractional-order, providing additional potential to the
design specifications [8] in order to achieve a better
performance. While integer and fractional-order controllers
are suitable for linear systems, fuzzy controllers [9-11] can
also be suitable for nonlinear systems. This paper presents a
comparison  between  different  proportional  integral
approaches, using a simulation study for a variable speed
WECS with a control based on integer order, fractional-order
and fuzzy theory. The simulations make use of the benchmark
model developed by [12], using Matlab/Simulink. The rest of
the paper is organized as follows: Section Il describes the
wind turbine benchmark; Section Il presents the control
strategies; Section |V presents a case study of a wind turbine
benchmark and simulation results for the comparison purpose.
Finally, concluding remarks are givenin Section V.

1. WIND TURBINE MODELING

The variable speed WECS considered is a conventional
horizontal axis turbine with a three-bladed rotor design and the
rotor is positioned upwind of the supporting tower. The
controllers have to act on the value of the pitch angle in order
to maintain the output power around the rated power of the
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turbine, 4.8 MW. A more detailed description for the wind
turbine benchmark model can be seenin[12].

A. WECSModel

WECS are designed in such a way as to conveniently
allow for electrical energy to be attained from conversion of
wind kinetic energy. Wind kinetic energy is captured by the
blades receiving a twist action force which causes the blades
to rotate and deliver the mechanical energy to turn the speed
shafts of an electric generator. The WECS can be analyzed on
a benchmark block diagram with functional systems namely:
the blade and pitch system, drive train system, generator and
power converter system and the controller. The block diagram
of the benchmark model presented in [12] isshown in Fig. 1.

Tr

-
-

Ty

g
-«

V.

w
—

Blade and
Pitch System

A

Generator and
Converter

A

Drive Train

a,

r,

B,

m g.r

Y

Controller

Fig. 1. Block diagram of the wind turbine benchmark [12].

In Figure 1, the variables stand for the following:

v, [m/s]  windspeed
7,[Nm] generator torque
w,[rad/s] generator speed
P, W] generator power

7, [Nm] rotor torque
w, [rad/s] rotor speed
B°] pitchangle
P [W] rated power

where r, m subscripts designate respectively references or
rotor and measurements val ues.

A.1 Blade and Pitch System Model

This model is a combination of the aerodynamic and pitch
system model. The aerodynamics of the wind turbine is
modeled in order to determine the torque acting on the blades.
The aerodynamic torque is given by:

prRC, (A1), 1))V, (1)?

7, (t) = Z 5 D

where p is the air density, Ris the radius of the blades, C,is

the power coefficient, which is a function of the pitch
angle A(t) and tip speed ratio A(t) . The pitch system consists
of three actuators that use a hydraulic mechanism to rotate the
blades. The pitch actuator can be modeled as a second order
system. Hence, the pitch actuator model is given by:

B(t) = —2¢w, () B(t) - 0 B(t) + &2 B, (1) )
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A.2 Drive Train Model

The drive train model consists of a low-speed shaft and a
high-speed shaft having inertias J, and Jg, and friction
coefficientsB, and B, . The shafts are interconnected by a
transmission having gear ratioN,, combined with torsion
stiffnessK ., and torsion damping B,, . This result in a torsion
angled, (t) , and a torque applied to the generator 7 (t) , a a

speed @, (t) . The linear model for the drive train is given by:

36,0 =7,0+ 20,0~ K,0.0-(B, +B)a.®

g

Ky A (t)+

9

3,0, =1 w(t) ( +B)w () -7, (t) (4)

6,0 =a,1) —Niwg ® 5)

g
A.3 Generator and Power Converter Model

The power converter dynamics is modeled by a first order
system where « isthe inverse of the first order time constant

and 7, isthe reference torque to the generator. This model is
given by:
Ty (t) = =01, 7, (1) + o 7, (1) (6)
the power produced by the generator is given by:
Ry () = 17,0, (1) 7, (t) ()

where 7, denotes the efficiency of the generator.

[11.  CONTROL STRATEGIES

The design of a control strategy for a wind turbine must
consider a series of important aspects such as wind speed, the
wind turbine components, the influence of the wind speed on
these components and the performances that the closed loop
system must have. It also has to take into account the fact that
the energy conversion system is disturbed by the turbulent
component of the wind speed. The pitch angle and the tip
speed ratio are important values to conveniently achieve the
objective of the control. Thetip speed ratio is given by:

o (HR
Vi (1)

where @) (t) is the angular rotor speed. With a particular pitch

angle, the optimal choice of the tip speed ratio alows a
conversion at the maximum power permissible with that angle.
A broadly review of the literature on wind turbine control
gives as a conclusion that the maximization of the power
associated with the energy conversion occurs when the wind
speed is in the range between the cut-in and the cut-out wind
speed. Four regions of operation of a wind turbine can be
distinguished as shown in Fig.2, wherev  andv, are

respectively the cut-in and cut-out wind speeds. Region |
correspond to the start up of the turbine. Region 11 corresponds

At) = (8)



to power optimization conditions, in a wind speed range that
enables the conversion at global optimum rating within safety
conditions. The control objectivein thisregion isto capture al
possible wind power with a pitch angle equal to O degrees,
attaining global maximum power. Region I1I corresponds to a
conversion at constant power due to the fact that the wind has
more power than the one that is possible to convert, ensuring
that the wind turbine works within its limits. The control
objective in this region is to operate the wind turbine at the
nominal power. Finaly, region IV corresponds to high wind
speed thus leading to the shutdown of the wind turbine in
order to prevent damages.

A High speed
R / cut-out
/
o
3 &/
5
NV4
/
L 7~
' Region | I\/min Region Il Region Il V. Region IV VWV

Fig. 2. Regions of power by wind speed [13].

In this paper, only regions Il and Il are considered. For
both regions, the proposed controllers provide pitch angle
reference, g, (k)and generator torque reference, 7, (k). In
region |1, power optimization, it is considered g (k) =0°for the

pitch reference and for the generator torque reference the
following equations:

2
@, (K)
Tg,r (k) = Kop( [Q—J (9)
Ng
and
1 ChPre
Kop = EPARST (10)

opt

where A is the area covered by the blades and 4, is found as

the optimum point in the power coefficient. In region Il the
pitch reference is given by the different proportional integral
approaches, equations (12), (17), (19) and generator torque
reference is given by:

P (k
7y, (K) = () (11
17,0, (K)
A. Integer Order Controller
The PI control action is defined by:
u(k) =u(k-2)+k ek)+(kT,—k, )e(k-1
() =uk-Drk,el)+ (KT, -k, Jelk-1)

(k) = @, (K) = @5 (K)

where o_ (k) isthe nominal turbine speed and u(k) = 3 (k) .
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B. Fractional-order Controller
The fractional-order differentiator can be denoted by a
general operator ,D}' [14,15], given by:

dl-l
dt*
1

, R(w>0

D} R =0 (13)

t
[(@™, %<0

The mathematical definition of fractional derivatives and
integrals has been the subject of several approaches. The most
frequently encountered definition is called Riemann—Liouville
definition, in which the fractional-order integrals [15] are
defined as:

ey Lot f(@) 14
PO L o

where
reo=[yevdy (15)

is the Euler’s Gamma function, a and t are the limits of the
operation, and u isthe integral fractiona-order which can be

a complex number. In this paper, u is assumed as a real
number satisfying O<u <1. Also, a is taken as a null value

and the following convention is used: (D;*=D;*. The

differential  equation in time domain [15] of the
fractional-order PI# controller is given by:
u(t) = K, e(t) + K; D;* e(t) (16)

where K is the proportional constant and K; is the integral
constant. Using the Laplace transform on fractional calculus

[15], the transfer function of the fractional-order PI#
controller is given by:

G(s)=Kp+Kjs# a7)

C. Fuzzy Proportional Integral

The fuzzy Pl controller structure [16] takes into account
two inputs, the control error, k), change in error, A e(k) and
one output, control action u(k) and it can be seenin Fig. 3.
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Fig. 3. Fuzzy PI controller structure.

Tablel summarizes the rule base format, i.e., Mamdani-type
inference is the fuzzy inference considered in this paper.
Forty-nine rules were used in this controller. Seven fuzzy sets
were used both for & and A&, namely, {NB;NM;NS;ZE;
PS;PM;PB} where: NB, Negative Big; NM, Negative



Medium; NS, Negative Small; ZE, Zero; PS, Positive Small;
PM, Positive Medium; PB, Positive Big.

TABLEI. RULE BASE FORMAT

&, A€ | NB | NM NS ZE PS PM PB

NB NB | NM NS ZE
NB
NM NM NS ZE PS

NS NB NB | NM NS ZE PS PM

ZE NB | NM | NS | ZE PS | PM PB

PS NM | NS | ZE PS | PM PB PB

PM NP | ZE PS | PM

PB
PB ZE PS | PM PB

The fuzzy PI control action equation is given by

Uk =u(k-D +k,, fy (€K, k. Aek)ky) (1)
&(k) =1 (k) - y(K)

where r(K) is the reference, y(K) is the system output, fy, isa
non linear function representing the inference fuzzy system

and scaling factors are k_, k., K, -

IV. SIMULATION AND RESULTS

The simulation was performed using Matlab/Simulink
environment. The wind turbine benchmark is linearized for a
power set-point, P,, of 48 MW and a wind speed,v,, of
13m/s. The wind turbine parameters are given
by:R=575m, p=1225, {=06, @,=1111,0, =50,
n, =098, o,,=162[rad/s]. The parameters for integer and
fractional proportional integral controller [12] areK, =4,
K, =1, p=0.5 and sampling timeTs= 0.01s. White noise is
added to the wind speed sequence in order to ssmulate a wind
disturbance. Thisnoise is shown in Fig. 4.
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Fig. 4. Wind speed with noise.

All control drategies should have the control mode
switching from region Il to region Il if Py(k) > P.(k) or

@, (K) > ,,,(K) [rad/s] and switching back from region IIl to
region Il if @,(k) <@, (K)-a@,. Where @, is a small offset
used to prevent several switches between control modes.

A. Integer Order Proportional Integral

The integer order PI controller structure implemented in
Matlab/Simulink is shown in Fig. 5.

—> o
@— u+b +
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error z1

E— e
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Fig. 5. Integer order Pl controller structure.

The electric power at the generator follows the reference
power with some peaks due to the wind disturbance as shown
inFig. 6.

The pitch angle variation is shown in Fig. 7. It can be seen
that the pitch angle varies around 22 degrees with some peaks
above 30 degrees.
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Fig. 6. Generator power with Pl controller and reference power.
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Fig. 7. Pl controller pitch angle.



B. Fractional-order Controller

The fractional-order PI controller structure implemented in
Matlab/Simulink is shown in Fig.8. The digita
fractional-order integrator was based on power series
expansion of the trapezoidal (Tustin) rule [17] and the discrete
PI# control parameters were obtained using a Matlab
function [18].
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Beta_r
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-
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>
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Fig. 8. Fractional-order Pl controller structure.

The electric power and reference power at the generator
are shown in Fig. 9. The electric power exhibits a similar
response as the one with an integer order Pl controller.

In Fig. 10 the pitch angle varies around 20 degrees, with
just one value above 30 degrees. From the control point of
view less effort is needed when compared to integer order.
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Fig. 9. Generator power with FOPI controller and reference power.
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Fig. 10. FOPI controller pitch angle.

256

C. Fuzzy Proportional Integral

The Fuzzy Pl controller structure implemented in
Matlab/Simulink is shown in Fig.11. The fy, non linear
function, is represented by fuzzy logic controller and scaling
factors were obtained through trial and error being the

following: k,=04; k,,=05and k,, =15.
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@7-».—“
Pr Divide Tau gr
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Fig. 11. Fuzzy PI controller structure.

The electric power follows the reference electric power
with some peaks but presents a smoother response with few
oscillations around reference power. The electric generator
power and reference power are shown in Fig. 12. The pitch
angle variation is shown in Fig. 13. The pitch angle varies
around 24 degrees and the maximum angle achieved is
30 degrees.
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Fig. 12. Generator power with Fuzzy Pl controller and reference power.
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Fig. 13. Fuzzy PI controller pitch angle.



D. Controllers Performance Assessment

In order to evaluate the performance of the controllers the
following metric were applied:

1) theintegral of time multiplied by the absolute value
of the error (ITAE):

ITAE = [ t]e(t)jdt (19

2) integral of the square value (ISV) of the control
input:

ISV = j; u3(t)dt (20)

where ITAE is used as numerical measure of tracking
performance for the entire error curve and ISV shows the
energy consumption. In table Il is summarized the
performance assessment results.

TABLEII. PERFORMANCE ASSESSMENT
| nteg(—l.;rI order Fractioglaj -order Fuzzy Pl
ITAE 1.210x10% 1.207x10% 1.16x10"
Y 6.05x10° 5.78x10° 6.16x10°
V. CONCLUSIONS

In this paper it was presented a comparison between
proportional integral control approaches for variable speed
wind turbines. A wind energy conversion system (WECS)
running at variable-speed offers many advantages such as:
mechanical stress is reduced, torque oscillations are not
transmitted to the grid, and below the rated wind speed the
rotor speed is controlled to achieve maximum aerodynamic
efficiency.

Integer and fractional-order controllers were designed
using linearized wind turbine model whilst fuzzy controller
was designed taking into account system nonlinearities. These
controllers operated in the full load region and the main
objective was to capture maximum power generation while
ensuring the performance and reliability required for a wind
turbine to be integrated into an electric grid.

Fractional-order proportional integral (FOPI) controller
benefited from the introduction of one more tuning parameter,
the integral fractional-order, thus presenting an advantage over
integer order proportional integral (Pl) controller.

A comparison between proposed control approaches for
the variable speed wind turbines was presented using a wind

turbine  benchmark model in the Matlab/Simulink
environment.
Results showed that FOPI has improved system

performance, regarding system error and system control effort,
when compared with classicd Pl. Fuzzy Pl controller
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outperforms the integer and fractional-order control in the
system overal response due to its capability to deal with
system nonlinearities and uncertainties, but at the expense of a
higher control effort.

ACKNOWLEDGMENT

This work was partially supported by Fundacdo para a
Ciéncia e a Tecnologia, through IDMEC/LAETA, Ingtituto
Superior Técnico, Universidade de Lisboa, Lisbon, Portugal.

REFERENCES

G. Gsénger, and J.-D. Pitteloud, “World Wind Energy Report 2012,” in
Proc. 12th World Wind Energy Conference & Renewable Energy
Exhibition, Havana, Cuba, 2013, pp. 1-19.

M. Garcia-Sanz, and C.H. Houpis, Wind Energy Systems: Control
Engineering Design, CRC Press, Taylor & Francis, Boca Raton, 2012.

R. Médicio, and V.M.F. Mendes, “Doubly fed induction generator
systems for variable speed wind turbine” in Proc. 9th Spanish-
Portuguese Congress on Electrical Engineering-9CHLIE, Marbella,
Spain, 2005, pp. 161-164.

F. Bianchi, H. Battista, and R. Mantz, Wind turbine control systems.
London, UK, Springer-Verlag, 2007.

Y. Q. Chen, “Ubiquitous fractional-order controls?,” in Proc. 2nd IFAC
Fraction. Differentiation Appl., Porto, Portugal, 2006, pp. 1-12.

R. Caponetto, G. Dongola, L. Fortuna, and |. Petras, Fractional-order
systems: modeling and control applications, Singapore, World Scientific
Publishing, 2010.

|. PetrdS, Fractional-Order Nonlinear Systems. Modeling, Analysis and
Simulation, HEP, Springer, Series: Nonlinear Physical Science, 2011.

C. A. Monje, B. M. Vinagre, V. Feliu, Y. Q. Chen, “Tuning and Auto-
tuning of fractional-order controllers for Industry Applications,” Control
Engineering Practice, Vol. 16, pp 798-812, 2008.

A. Macedo, and W. Mota, “Wind turbine pitch angle control using fuzzy
logic,” in Proc. IEEE Transm. Distrib. Conf. Exp. Latin America—2012,
Montevideo, Uruguay, 2012, pp. 1-6.

F. Scherillo, L. 1zzo, D. Coiro, and D. Lauria, “Fuzzy logic control for a
small pitch controlled wind turbine” in Proc. Intern. Symp. Power
Electron. Eletric. Drives Autom. Motion—-SPEEDAM 2012, Naples,
Italy, 2012, pp. 588-593.

L.A. Torres-Salomao, and H. Gamez-Cuatzin, “Fuzzy logic control and
PI control comparison for a 1.5 MW horizontal axis wind turbine,” in
Proc. 16th Intern. Conf. Syst. Theory, Control and Comput.—ICSTCC,
Sinaia, Romania, 2012, pp. 1-6.

P.F. Odgaard, J. Stroustrup, and M. Kinnaert, “Fault tolerant control of
wind turbines: a benchmark model,” IEEE Trans. Control Systems
Technology, vol. 12, pp. 1168-1182, July 2013.

K.E. Johnson, L.Y. Pao, M.J. Balas, and L.J. Fingersh, “Control of
variable-speed wind turbines: standard and adaptive techniques for
maximizing energy capture,” |IEEE Control Systems, vol. 26, pp. 70-81,
June 2006.

M. Seixas, R. Méelicio, and V.M.F. Mendes, “Offshore wind turbine
simulation: multibody drive train. Back-to-back NPC (neutral point
clamped) converters. Fractional-order control,” Energy, vol. 69, pp.
357-369, 2014.

|. Podlubny, Fractional differential equations. San Diego, Academic
Press, 1999.

D. Driankov, H. Hellendoorn, and M. Reinfrank, An introduction to
fuzzy control. 2nd Ed. Berlin. Springer-Verlag, 1996.

Y. Q Chen, I. Petrds, and D. Xue. Fractional-order control-A tutorial, in
Proc. of the American Control Conference, St. Louis, USA, 2009, pp.
1397-1411.

|. PetréS, Discrete Fractional-order PID Controller, MathWorks, Inc.
Matlab Central File Exchange, URL:
http://www.mathworks.com/matlabcentral/fileexchange/33761, 2011

(1
(2

(3l

(4
(5]
(6]

(7
(8l

(9

[10]

[11]

[12]

[13]

[14]

[19]
[16]

[17]

(18]



	MAIN MENU
	Table of Contents
	Author Index
	Keyword Index

	Search
	Print
	View Full Page
	Zoom In
	Zoom Out
	Help


<<
  /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 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
    /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
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /SimSun-PUA
    /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


