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Abstract — Since the efficiency is very important in
automotive applications, in this paper a new minimum-
copper-loss control scheme, over full speed range for an
IPMSM drive used for hybrid electric vehicle application
under both current and voltage limits is presented. This
paper presents an algorithm to get the smallest current
vector command in both field-weakening and deep field-
weakening regions for a certain amount of torque.
Furthermore, this control scheme is robust to dc-link
voltage and load torque variations. Moreover, no machine
parameters are required in field-weakening control mode.
Finally, the simulation results demonstrate the feasibility
and performance of the proposed technique.
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I. INTRODUCTION

Increasing awareness of air quality and interest in
innovative vehicles stimulate research activity to improve
the propulsion system by reducing the vehicle emissions.
In recent years, considerable developments have been
obtained in the area of electric and hybrid electric
vehicles, whose use solves the environmental problems
and fuel consumption caused by the use of internal
combustion engine vehicles. Moreover, the torque
generated by the electric motor can be appropriately
controlled so that the vehicle stability and safety are
greatly improved.

The interior permanent-magnet synchronous machines
have become increasingly popular in recent years for
automotive applications due to their capabilities such as
high efficiency, high torque density and extended speed
range. Since the machine efficiency is a key performance
characteristic due to the limited power source, e.g., a
battery/a fuel cell, the maximum efficiency control can be
one of the most attractive criteria [1].

Not like a grid-source drive system, an HEV/FCV has a
variable voltage source, e.g., a battery or a fuel cell. So
the control strategy should be properly modified to detect
the magnitude of the DC bus voltage as quickly as
possible to keep the system stable and to operate it in the
high-efficiency condition again.
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For a pure or hybrid electric vehicle drive, the variation
of the parameters are unavoidable, and they may cause
some unwanted situations such as instability and
performance-degradation problems, particularly in the
field weakening region [2].

Some investigations for increasing efficiency can be
classified into two categories; power-measuring method
[3] and loss modeling methods [4]. The former searches
minimum input power resulting in maximum efficiency
by adapting step/ramp-wise d-axis current reference and
is robust to parameter variations. However, any adaptive
algorithm should guarantee the system stability, and it is
difficult to set the optimal time interval for difference
calculation and steady-state condition. The latter typically
represents copper loss and iron loss as each
corresponding resistance of an equivalent circuit in the
rotor reference frame. Although, this approach is
vulnerable to parameter variation, it can be alleviated by
parameter compensation methods using a lookup table or
an online estimation technique [1].

In some approaches the online algorithms are used to
search the optimal current reference that minimizes the
copper loss. These methods are based on using the
numerical methods to obtain a current reference from a
given torque command. Although, they can be effective
even to the magnetic saturation [5], but in these
investigations, the variation of the DC bus voltage is not
considered and it is assumed to be constant. Recently, a
field-weakening control for IPMSM drive was presented
in [2] that is based on the voltage-constraint-tracking.
This scheme can automatically change to a proper control
mode and can maintain the minimum copper-loss
operation. Also in this scheme there is no need to know
the machines parameters variations in the field-
weakening control mode and is robust to the DC bus
voltage variation, but this scheme is designed for the
IPMSM with Apy /Ly > L, which is not used for the
HEV application.

In this paper, a new minimum-copper-loss control
scheme, over full speed range for an IPMSM drive used
for the hybrid electric vehicle application under both the
current and voltage limits is presented. Particularly, this
control scheme is robust to the DC-link voltage



variations. Moreover, no machine parameters are required
in the field-weakening control mode.

II. MATHEMATICAL MODEL AND OPERATING CONSTRAINTS
OF AN IPMSM

The steady-state voltage equations of an IPMSM in the
rotor reference frame can be expressed as follows [2]:

Vis = Rigs — wpeLyiys )

Vqs = Rsiqs + wre(l’dids + APM) (2)

Where Vs and V¢ are the stator d- and g-axis voltages,
respectively; iy and iy, are the stator d- and g-axis
currents, respectively; R, Wy, Lg, Lgq, and Apy are the
stator resistance, the electrical angular frequency, the g-
axis inductance, the d-axis inductance, and the PM flux
linkage, respectively. The motor torque equation can be
expressed as

3P . .
T, = EE [APMlqs+(Ld - Lq)ldslqs] (3)

Where T, and p are the generated torque and the number
of poles, respectively.
For a practical motor drive system, the operating states
should stay within the system limits, considering both
motor and inverter ratings. They can be expressed in
terms of the current and the voltage constraints,
respectively, as

igstigs < Iim (O]

Vis+vgs < Vi )

Where I,,, and V,, are the maximum line-current and the
maximum phase-voltage amplitudes, respectively. The
current constraint (4) on igz; —igs plane can be
represented by a circular region with the following
circular boundary:

i§s+it§s =%, (6)

Substituting (1) and (2) into (5), one can also obtain the
voltage constraint which can be represented by an
elliptical region with the following elliptical boundary:

(Rsias — WreLqigs)” (7

+ [Rsids — Wre (Ldids + APM)]Z
= Vi

Thus from (7), it is seen that when iy, = iy = 0, then
one can be obtain the corresponding speed, called the
critical angular frequency w,¢ [6]

Vem (8)
wTC - APM
Similarly, from (7), when i;; = —Iy, and iz then one

can be obtain the corresponding speed, called the extreme
angular frequency w,5 [6]

Vi — (Rylsm)? ©)
APM = Lglgm
The corresponding operating points of w,. and w,; on
the i45 — igs plane are marked in fig. (1).
To keep the drive operating at a safe and stable state, the
available operating point according to the desired speed
and desired torque should be inside the overlapped region
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Fig. 1. Operating region of an IPM synchronous machine

defined by (4) and (5). As the motor speed runs higher,
the voltage-limit ellipse shrinks, and the area of the
available operating region gets smaller. IPMSM used as
traction motors for hybrid electric vehicles, due to the
packaging constraint in the vehicular powertrain
architecture, are designed into pancake shape, thus the
Apm/Lg is smaller than I, [7]. So in beyond the extreme
angular frequency, the overlapping area between the peak
current constraint circle and peak voltage constraint
ellipse decrease to inside the peak current circle.
Correspondingly, the drive system operates on a smaller
peak current constraint circle that is defined by the
relationship given in (10) [7]

— Vsm + wreAPM (10)
(‘)reLd

When w, € (0, w,,), where w,, is the maximum speed
of the positive constant torque limit, the MTPA control
can be applied to achieve high performance. This
operating region is in fact the constant torque region.
When w, € (wy4, Wrc), the corresponding operating
region is called the partial field-weakening region. In this
region, depending on the load condition, either the MTPA
or the field-weakening control mode can be applied.
When the w,is beyond the critical speed, the
corresponding region is known as the full field-
weakening region [2]. Which in this region field-
weakening or deep field-weakening is applicable.

III. MINIMUM-COPPER-LOSS CONTROL

A. Control in constant torque region
In the constant torque region, the maximum-torque-
per- ampere control strategy was introduced to minimize
copper loss control [5]. The amplitude of stator current i



is directly linked to the torque production [8]. Thus the d-
q axis component of the current vector for the maximum-
torque-per-ampere are derived as follows [8]:

Apm — \/APMZ +8(Lg — La)?is
4(Lg — Lg)

an

o
lgs =

(12)

S . . :2 )
igs = sign(is). |i§ — igs
control in this region is under current constraint in (4).

B. Control in field-weakening region

Control in field-weakening region is under both peak
current and voltage constraint and in this control mode, it
had been proven that the intersection point of the torque-
demand and voltage-limit curves is the theoretical
minimum copper-loss operating point [6]. Thus
considering a stable drive operation, the available current
vector according to desired speed and torque should be
inside the overlapped region defined by (4) and (5).
Hence, as the current vector is located inside the available
operating region but not at the intersection point of the
torque-demand and voltage-limit curves, the demanded
current vector should be moved right to approach the
voltage-limit curve to achieve the minimum copper-loss
operation. It is implemented by assigning the d-axis

current command as
t

() = G + [ Koo = oyl
to

to obtain no steady-state error, where K, is a positive
integration constant [2]. On the other hand, as the
commended voltage vector is located outside the
available operating range, the current controllers tend to
lose control because of the limited dc-link voltage.
Hence, an effective solution is the realization of an outer
voltage loop, which deliver a field-weakening component
Aigzr that is determined by deviation of actual voltage
from maximum phase voltage amplitude in outer voltage
regulating loop and it is added to d-axis component of
current vector in constant torque region [8].

(13)

lgs = ids(‘mtpa) + Aidf (14)
Thus this method of field-weakening is robust to sudden
variation of DC bus voltage in transient operation and
also this scheme utilizes not the model of the IPMSM and
thus it is robust and insensitive to load condition and the
machines parameters.

By use of this method in field-weakening region, the
operating point can get very close to intersection point of
the torque-demand and voltage-limit curves.

C. Control in deep field-weakening region

As the speed increases further, the rated voltage is
insufficient to produce constant maximum current, thus
the field weakening current has to fold back in order to

satisfy both voltage and current constraints at the
corresponding speed. Hence peak constant power
operation ceases and the optimal current trajectory
approach to characteristics current, as speed further
increases. Minimum copper loss operation of IPMSM in
deep field-weakening region is determined from any
operating point where the torque curve is tangent to the
voltage ellipse [1] that is calculated form the following
condition:

oT,
. =0
Jigs Ore (15)
V.
a( Sm/wrg)e —0 (16)
aicls
Wre

and using (3) and (7), the equation that determines the
igs current for minimum copper loss operation is given
by(17)

(17)

a=(Lqg—Ly)(La® +Ly%)
3
b = LyApy [ZPLd +(Lg - Lq)]

_ 3 2 2 P2
Cc = ZPAPM Ld - Lq (Ld - Lq)lS

—b +Vb? — 4ac
o=

In this region, the field-weakening is considerable and the
g- axis component of current vector is low. Therefore, the
influence of magnetic saturation is insignificant and
hence saturation can be neglected [9]. Also the field-
weakening in this region is only under the voltage
constraint.

IV. PROPOSED MINIMUM-COPPER-LOSS CONTROL SCHEME

Based on the analysis above, the operational principle
of the proposed minimum-copper-loss control scheme
can be explained by using the block diagram and the
flowcharts, as shown in Figs 2 and 3, respectively.

As shown in Fig. 2, the output signal from speed
controller is current vector of stator and the input signals
of minimum-copper-loss control block are AV, iy, wy,
w, and ig where AV; and i4f are determined by deviation
of actual voltage from  maximum phase voltage
amplitude in outer voltage regulating loop. Also the
maximum pure sinusoidal voltage vector that can be
produced for a given dc-link is .577Vy,, but K,, must be
less than 0.577 [10] and, thus in this paper, a value of
K, = 0.56 has been used. Now, consider Fig. 1. First
lqx and iy, are calculated by using (11) and (12). Then
the flowchart checks whether AV is smaller than zero, if
the inverter output voltage is saturated, the value of an
index named “‘status” is assigned to be equal to zero to
indicate that the field-weakening control should be
activated. It should be mentioned that the value of
“status” is assigned to be one as the program is in the
initialized stage. By checking the value of “status,” the



decision process divides into the MTPA control and the
field-weakening control routes. As to the succeeding
field-weakening control process, it is further divided into
two flowcharts named A and B by checking again
whether the AV, is smaller than zero. If the phase voltage
is not saturated yet, the program will go to flowchart A.
On the other hand, the flowchart B will be selected.

In flowchart A, the inverter output voltage still does not
reach Vg, . This condition reveals that the motor drive
may either be in the constant torque-limit region or just in
the left vicinity of the voltage-limit curve corresponding
to the present rotor speed. Therefore, iy, is used to
compare with i to decide whether the MTPA or the
field-weakening control mode should be chosen. Which
ijzs in flowchart A is calculated by using the previous
value if i}, plus the absolute value of the rotor speed
error (w; — w,) times a positive constant a.. An empirical
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Fig. 2.Block diagram of proposed minimum-copper-loss control scheme
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method is used to properly select the value of o to
guarantee a stable operation. From the geometrical
interpretation about the operation principle of the drive in
the previous section, it is seen that, by this scheme, the
corresponding current vector will move right to approach
the voltage-limit curve. Also igpyqy in this flowchart is the
maximum allowable value of - axis component of
current vector that is calculated from current limit circle.
In the flowchart B, the inverter output voltage already
reaches V;,,, This condition reveals that the operating
point of drive is either on or the right of the voltage-limit
curve corresponding to the present rotor speed. In order
to prevent the unstable operation, iy is calculated from
lqx in constant torque region added to Aiyf that is
determined by deviation of actual voltage from maximum
phase voltage amplitude which is passed from PI
controller in outer voltage regulating loop. Then the value
of igf geep 18 calculated from (17) and that is compared
to igs, if the values of Aiyr and iz satisfy the condition
lgs = lqf geep> the motor operates in field-weakening
control mode. On the contrary, if the condition is not
satisfied, the motor operates in deep field-weakening
control mode, and the igpyqy is calculated from voltage
limit ellipse.

In flowchart C, as the absolute value of - axis
component of current vector is greater than igyqay, for
prevention of exceed from constraints in heavy load, the
value of i, is limited by igpqy -

V. SIMULATION RESULTS

The proposed minimum-copper-loss control scheme
has been investigated through computer simulation by
Matlab/Simulink for IPMSM used in hybrid electric
vehicle with parameters that is shown in Table. 1.

From Table. I, one can observe that Apy /Ly < g,
indicating that in the tested motor constant power
operation is limited to a finite speed range but field-
weakening operation is available up to theoretically
infinite speed. Also, according to (8), (9) and part. IV,
Wyc =4179.93, w,p =2713.18 and V,,, = 168 V.

TABLE 1
PARAMETERS OF TESTED IPM SYNCHRONOUS MACHINE

Number of Phases 3
Number of Poles 12
R, 0.03Q
Ly 0.65 mH
L, 0.97 mH
Apy 0.064 Wb
Peak Current Constraint 250 A
Rated DC Bus Voltage 300V
Peak Transient Torque 130 Nm
Peak Transient Power 25 kW

Fig. 4 show the test result of a step speed command of
w; = 2600 starting from rest at t = 0.1s and with a
steady-state load torque of 60 N.m at 2600 rpm. At t =0s,
Vg is initially kept at 300 V and a sudden change of V.
from 300 V to 200 V occurs at t = 0.5s.

As shown in Fig. 4, the motor starts accelerating by
MTPA in constant torque region. As the speed reaches
beyond base speed, the stator voltage magnitude is
increases to Vg,,, which indicates field-weakening control.
So the field-weakening is activated and the magnitude of
iqs 1s increases. As the motor speed runs higher, in order
to prevent the operating point exceeding from voltage-
limit ellipse, the control mode is enter into deep field-
weakening region and the magnitude of d-axis current is
decreased. Because the control mode is located in partial
field-weakening region, the operating point is return to
MTPA in steady-state. As shown in Fig. 4(a), for t > 0.5s,
V4c 1s reduced to 200 V(V;,,, = 112 V) and the control
automatically switches back to the field-weakening mode
and the magnitude of iy also increases significantly.
Also as shown in Fig. 4(a), the voltage amplitude is close
to V;, in beyond base speed, which indicates minimum
copper loss in field-weakening and deep field-weakening
regions and with voltage variation.

Fig. 5 show the test result of a step speed command of
wy; = 3500 starting from rest at t = 0.1s and with a
steady-state load torque of 40 N.m at 3500 rpm. At t =0s,
V4 is initially kept at 300 V and a sudden change of V.
from 300 V to 400 V occurs at t = 0.5s.



As shown in Fig. 5, for t > 0.5 s, V. is elevated to 400 V
but V; is smaller than Vj,, in this position and so the
control automatically switches back to the MTPA mode

i ® ® ¢
Calculate i, and i,

by (1)12) ine = ins+a Xabs(w,” - ) lgs = lgx + Algr

: = [j2 P2 _ %2 . . . ox
lgmax = [igy tige — lgs Lgmax = l§t+ll§.¥7

Fig. 4. Simulation result of V; (a), w,. (b) and iy, igs (c) under
reduction of V. .
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Fig. 3. Flowchart of Proposed Minimum-Copper-Loss control block
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Fig. 5. Simulation result of V; (a), w,. (b) and iy, igs (c) under
elevation of V. .

and the magnitude of iy also decreases significantly.
To show the performance under variation of the load
torque in the full field-weakening region, a step speed
command of w, = 4500 is applied to the drive starting
from rest at t = 0.1s, Fig. 6 is shown the drive operation
with sudden load torque 20N.m at t = 0.5s that reduce to
10N.m at t=1s.
As shown in Fig. 6, at t=0.5s, speed response is suddenly
decreased slightly and then quickly recovers to steady-
state. Similarly, at t=1s, speed response is increased
slightly when the load is suddenly decreased. From Fig.
6(c), one can see that, with load variations the stator
voltage is not exceeded from V,, and in full filed-
weakening region the stator voltage is equal to V,, in any
speed and load. So the control not switches back to
MTPA but in order to prevent the operating point
exceeding from voltage-limit ellipse the magnitude of iy

is increased and decreased with load variations.
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Fig. 6. Simulation result of w, (), ig4s , igs (b) and V; (c) under load
variations in full field-weakening region.

VI. CONCLUSION

A new minimum-copper-loss control scheme, over full
speed range for an IPMSM drive used for hybrid electric
vehicle application under both current and voltage limits
is presented in this paper. The proposed scheme can
achieve minimum copper loss in field-weakening and
deep field-weakening regions. In this scheme the
operating point can track automatically the intersection
point of the torque-demand curve and the voltage-limit
ellipse in field-weakening region and it can track
automatically the tangential point of the torque-demand
curve and the voltage-limit ellipse in deep field-
weakening region. Furthermore, as the drive is operated
in partial and full field-weakening regions despite the
variations of inverter dc-link voltage and load torque, the
transitions between MTPA and field-weakening control
mode and vice versa are quite smooth and without
exceeding from maximum voltage limit.

REFERENCES

[11 Y. Jeong, S. Sul, S. Hiti and K.M. Rahman, “Online Minimum-
Copper-Loss  Control of an Interior Permanent-Magnet
Synchronous Machine for Automotive Applications”, IEEE Trans.
Ind. App., vol. 42, no. 5, Sep./Oct. 2006.

[2] S. Sue, and C. Pan, “Voltage-Constraint-Tracking-Based Field-
Weakening Control of IPM Synchronous Motor Drives”, IEEE
Trans. Ind. Electron., vol. 55, no. 1, Jan. 2008.

[3] Sh. Morimoto, Y. Tong, Y. Takeda and T. Hirasa, “Loss
Minimization Control of Permanent Magnet Synchronous Motor
Drives”, IEEE Trans. Ind. Electron., vol. 41, no. 5, Oct. 1994.

[4] S. Vaez, V.I. John and M.A. Rahman, “Energy Saving Vector
Control Strategies for Electric Vehicle Motor Drives”, IEEE.
Conf., 1997.

[51 Y. Jeong, “Minimum-Copper-Loss Operation of an IPM
Synchronous Machine for HEV/FCV Applications”, /EEE. Conf.,
2007.

[6] C. Pan and S. Sue, “A Linear Maximum Torque Per Ampere
Control for IPMSM Drives Over Full-Speed Range”, IEEE Trans.
Energy. Conv., vol. 20, no. 2, Jun. 2003.

[71 Z.X. Fu, “Pseudo Constant Power Times Speed Operation In The
Field Weakening Region of IPM Synchronous Machines”, IEEE.
Conf., 2003.

[8] J. Kim and S. Sul, “Speed Control Of Interior Permanent Magnet
Synchronous Motor Drive for the Flux Weakening Operation”,
IEEE Trans. Ind. App., vol. 33, no. 1, Jan./Feb. 1997.

[91 C. Mademlis, V.G. Agelidis, “A High-Performance Vector
Controlled Interior PM Synchronous Motor Drive with Extended
Speed Range Capability”, in Proc. IEEE Ind. Electron. Soc. Conf.,
pp. 1475-1482.

[10] N. Bianchi, S. Bolognani and M. Zigliotto, ‘“High-Performance
PM Synchronous Motor Drive for an Electrical Scooter”, IEEE
Trans. Ind. App., vol. 37, no. 5, Sep./Oct. 2001.




<<
  /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




