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Abstract— Permanent magnet generators’ (PMGs) 
dimensions scale with rated power due the sizing law for PMGs, 
which necessitates increased rotor volume to provide additional 
torque, preventing use of PMGs in large scale wind turbines. The 
use of higher energy density permanent magnets may offset the 
need to scale dimensions to achieve higher input torque. The 
properties of a permanent magnet necessary to achieve 25% 
reduction in dimensions in a 10MW wind turbine were 
calculated. A 29% increase in torque as a result of a 34% 
increase in the energy product of the permanent magnet is 
demonstrated. 
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I. INTRODUCTION 
Wind capacity in the United States has more than doubled 

since the inception of the wind industry as demonstrated in Fig. 
1. Currently, the U.S has 60GW installed wind capacity; this 
translates to 3.6% of total electricity generation [1]. The U.S. 
Department of Energy has proposed that 20% of electricity 
generation in the U.S. should be obtained from wind by 2030 
[2]. Clearly, wind turbines with higher power ratings are 
necessary to achieve this goal. These larger wind turbines, as 
well as offshore development, will allow access to faster, more 
sustainable winds necessary to provide more power. 

 

Fig. 1. U.S. annual and cumulative wind power capacity growth [1].  

The majority of wind turbines currently employ doubly-fed 
induction generators (DFIG) to convert mechanical to electrical 
energy in the nacelle. DFIGs require a gearbox to increase the 
rotational speed of the shaft for efficient energy conversion. 
However, gearboxes are one of the most frequent causes of 
wind turbine failures and account for the greatest downtime 
[3], which results in a loss of profits for the wind farm. 
Gearbox failure significantly increases the operating and 
maintenance costs, requiring the use of expensive crane rentals 
[4]. Gearbox repair or replacement is even more challenging 
for offshore wind.  It is desirable to eliminate the need for 
gearboxes in large scale wind turbines, especially for those that 
are offshore. Direct drive permanent magnet generators 
(PMGs) offer an alternate solution to DFIGs. 

II. PERMANENT MAGNET GENERATORS 

A. Fundamental Principles 
In PMGs, the permanent magnets provide the magnetic flux 

necessary to induce a voltage in the stator windings by 
Faraday’s law of induction. Permanent magnet properties such 
as coercivity, remanence and energy product are important 
parameters for PMG design. Coercivity is the ability of a 
permanent magnet to withstand demagnetization. Remanence 
is the magnetic flux density of the magnet after magnetization, 
representing the upper limit on flux density provided by the 
magnet. Finally, the energy product is defined as the maximum 
amount of energy stored in the magnet. The theoretical upper 
limit of energy product is given by 

 |BH|max = Br
2 / (4µ0µr) (1) 

where Br is the remanence, µ0 is the permeability of free space 
and µr is the relative permeability. Magnetic permeability is a 
measure of the ease with which magnetic flux flows through a 
material. The energy product is the most widely quoted figure 
of merit for permanent magnets [5]. A combination of high 
remanence and high coercivity is desirable in permanent 
magnets. 



Permanent magnets fall into four families: Alnico, ceramics 
or hard ferrites, SmCo and NdFeB magnets. NdFeB is the 
industry standard in PMGs for wind turbines because it has the 
highest energy product (up to 477.5kJ/m3) [5]. The energy 
product is the energy density of the magnet, so less volume of 
NdFeB is required to provide a specified flux density than 
other permanent magnet materials. The weight of the nacelle is 
an important design consideration in wind turbines, so 
decreasing the weight of permanent magnets is desirable. 
However, it should be noted that NdFeB does have limitations 
on its operating temperature [5-6] because of its Curie 
temperature of 312° C, which effectively means that its highest 
practical operating temperature is about 170°C. Other 
permanent materials such as SmCo offer a higher operating 
temperature and coercivity; NdFeB is preferred for PMG wind 
turbine application due to its higher maximum energy product, 
high cost of Co and the relatively low price of Nd with respect 
to Sm [5-6].  

B. Sizing Law 
PMGs offer several advantages over DFIGs. In a direct 

drive configuration, PMGs eliminate the need for a gearbox; 
the generator shaft rotates at the same speed as the blade rotor. 
Also, PMGs are more efficient than DFIGs. However, in the 
literature there are conflicting claims regarding which 
generator is more cost effective [7]. For instance, PMGs 
require a full size power converter, while the power converter 
for a DFIG is rated at only one third of the stator power rating. 
Yet, DFIGs result in higher operation and maintenance costs 
due to gearbox failure. 

The primary argument for DFIGs over PMGs is that at 
larger outputs DFIGs are smaller and less massive. To achieve 
6000kNm of input torque, the drivetrain weight with a PMG is 
approximately twice that of with a DFIG [8]. PMG dimensions 
scale much more dramatically as input torque is increased. This 
is due to the sizing law for PMGs, which is given by  

 T = kDr
2L (2) 

where T is torque, k is a sizing constant, Dr is the rotor 
diameter and L is the stack length [9-10]. Higher input torque 
is required to achieve larger power output as described by the 
familiar relation below  

 P = Tω (3) 

where P is the power and ω is the rated speed of the generator. 
From equations (2) and (3) it is evident that the size of the 
PMG must increase to provide larger output power. This 
increases the weight of PMGs, prohibiting their application in 
large scale wind turbines. The turbine tower must support the 
entire weight of the nacelle and rotor hub, so large, massive 
PMGs are undesirable in wind turbine design. 

However, the torque (and output power) may be increased 
by another means. The sizing constant k is given by  

 k = 1.74kw1BA (4) 

where kw1 is the fundamental harmonic winding factor, B is 
the average flux density of the rotor surface and A is the 
electrical loading [9,11]. Currently, increasing the average 
flux density of the rotor surface is limited by the energy 
density of the permanent magnet. However, if the energy 
product of the permanent magnet could be increased, the 
average flux density of the rotor surface could also be 
increased, thereby increasing the sizing constant, torque, and 
ultimately the output power of the PMG. This would help 
offset the need for increasing the dimensions of the PMG. A 
25% reduction in dimensions of a 10MW PMG is proposed to 
demonstrate proof of concept since this would have even 
greater weight saving implications (rotor volume would be 
reduced by 58%). The theoretical properties of a permanent 
magnet necessary to provide the same level of input torque for 
a 10MW PMG with the proposed reductions in dimensions are 
calculated analytically. The theoretical results are then verified 
through finite element analysis. 

III. METHODOLOGY 
Initially, a small scale 3.5kW PMG was designed, and then 

scaled to 10MW. General machine topology was chosen to 
reflect that of industry based on discussions with a member of 
corporate research at ABB. Such commercial PMGs are radial-
flux with N35SH or N35UH grade NdFeB magnets in a surface 
mounted or inset permanent magnet topology. Inner and outer 
rotor topologies are both used. For direct drive configuration in 
large scale wind, outer rotor topology is preferential because it 
allows for reduction in stack length. However, for this 
investigation inner rotor topology was selected for ease of 
design. 

A radial-flux, surface mounted 3.5kW PMG was designed. 
The dimensions of the PMG were based on the design of 
Abdel-Khalik et al. [12]. Only 4 magnetic poles were selected 
to minimize the number of common denominators between the 
pole and slot number, which is desirable to minimize cogging 
torque. M19 26 Ga non-oriented Si steel was selected for the 
rotor and stator laminations [13]. Finite element software, 
MotorSolve by Infolytica Corporation, aided in design and was 
used to characterize the instantaneous performance of the 
generator at varying rotor position. The effects of varying the 
energy product and permanent magnet geometry were 
investigated for the 3.5kW design. The hypothesis of this paper 
was tested for the 10MW design; the input and output power, 
torque and efficiency were averaged over all rotor positions. 

TABLE I.  GENERAL SPECIFICATIONS OF THE 3.5KW PMG DESIGN 

Rated torque (Nm) 100 
Rated speed (rpm) 333 
# of phases 3 
# of poles 4 
# of slots 24 
Outer rotor diameter (mm) 192 
Inner rotor diameter (mm) 113 
Outer stator diameter (mm) 348 
Inner stator diameter (mm) 194 
Stack length (mm) 348 



A. Model Validation 
A finite element model of the 3.5kW PMG was developed 

using MotorSolve. To validate the results, the air gap flux 
density was determined analytically and numerically. The 
analytical model was developed by Zhu [14] where the air gap 
flux density is given by 

 

 

 
where     µ0 = permeability of free space 
 Mn = magnetization 
 µr = relative permeability 
 p = number of pole pairs 
 Rs = inner radius of stator 
 Rm = radius of magnets = Rs – g 
 g = air gap length 
 Rr = outer radius of rotor = Rm – hm 
 hm = radial thickness of magnet 
 r = radius at which flux density is being calculated 
 Br = remanence 
 αp = magnet pole arc to pole pitch ratio.  

 
The comparison between the analytical and numerical 

results indicates good agreement (Fig. 2). The fringing field 
which occurs in the numerical result is an effect due to the 
presence of stator slots, which the analytical model ignores. 
There is a discrepancy in the position of the air gap flux 
density curves. This indicates a difference in the location of 
the permanent magnets and will not affect the average values 
of torque, power and efficiency computed from the numerical 
model. 

 

 
Fig. 2. Comparison of air gap flux density calculated with an analytical 
model and finite element model (FEM).  

B. Scaling of PMG Design: 3.5kW to 10MW 
The 3.5kW design was scaled to achieve a rated power of 

10MW. NdFeB 48/11 grade magnets were selected to provide 
a high energy product. For the rated speed of 333rpm, a rated 
torque of 286,532Nm is required to achieve 10MW of power, 
as evident from equation (3). According to equation (2), each 
dimension must be scaled by 14.2 times to achieve this rated 
torque assuming the sizing constant k remains unchanged.  

TABLE II.  GENERAL SPECIFICATIONS OF THE 10MW PMG DESIGN 
WHERE DIMENSIONS OF THE 3.5KW DESIGN HAVE BEEN SCALED BY 14.2 

TIMES (CASE 1) 

Rated Torque (Nm) 286532 
Outer rotor diameter (mm) 2726 
Inner rotor diameter (mm) 1359 
Outer stator diameter (mm) 4942 
Inner stator diameter (mm) 2754 
Stack length (mm) 4942 

 

It has been hypothesized that the rated torque of the 10MW 
PMG design can be maintained when the dimensions are 
reduced by 25% if the energy product of the permanent magnet 
is increased. This will increase the average flux density of the 
rotor surface, and consequently the sizing constant k. The 
dimensions of the 10MW PMG design in Table II were 
reduced by 25% (Table III). To account for the resulting 
reduction in torque, the sizing constant k must increase by 2.37 
times. The sizing constant will increase linearly with an 
increase in the average flux density of the rotor surface as 
described by equation (4). Assuming this flux density will 
scale linearly with an increase in energy product and the 
electrical load remains constant, the energy product must also 
scale by 2.37 times. This implies the remanence of the 
permanent magnet must be increased by 1.54 times, as evident 
from equation (1). The calculated theoretical remanence, 
relative permeability and upper limit on the energy product 
were calculated as shown below.  

Br = 1.54*1.39T = 2.14T 



µr = (Br/Hc) / µ0 = 1.64035  

|BH|max = 553.9kJ/m3 

where Hc is the coercivity equal to 1,060,650A/m and µ0 is 
4πx10-7 H/m. The initial remanence and coercivity are that of 
NdFeB 48/11.  

TABLE III.  GENERAL SPECIFICATIONS OF THE 10MW PMG DESIGN 
WHERE DIMENSIONS OF THE DESIGN IN TABLE II HAVE BEEN REDUCED BY 

25% (CASES 2-3) 

Rated Torque (Nm) 286532 
Outer rotor diameter (mm) 2045 
Inner rotor diameter (mm) 1020 
Outer stator diameter (mm) 3707 
Inner stator diameter (mm) 2066 
Stack length (mm) 3707 

 

IV. RESULTS & DISCUSSION 

A. Variation of Energy Product 
For the 3.5kW design, the “grade” of NdFeB magnet was 

varied (i.e. the properties were altered) in order to understand 
the impact of the energy product on the performance of the 
generator. Four grades of NdFeB magnets were selected. For 
increased grade, the remanence, coercivity and energy product 
of the permanent magnet increased as demonstrated in Table 
IV. The output power of the generator increased linearly 
with energy product, assuming all other factors were held 
constant. This result is expected since more magnetic flux is 
available to excite the stator windings, inducing more voltage 
in the armature.  

From Fig. 3, it is evident that increased energy product 
also resulted in decreased efficiency. This result is less 
intuitive, and perhaps even surprising. It is likely that for high 
energy product, stray field losses increased. Without 
optimization of the geometry of the permanent magnets, the 
flux density is not well focused. Variation of permanent 
magnet geometry or stator teeth geometry may reduce such 
losses. This is an important consideration if higher energy 
density permanent magnets are to be considered for future use. 
There is a tradeoff between efficiency and output power for 
increased energy product of the permanent magnets.  
 

TABLE IV. Magnetic Properties of Various Grades of NdFeB 
Magnets. 

 

 
NdFeB 
28/32 

NdFeB 
34/22 

NdFeB 
40/15 

NdFeB 
48/11 

Br (T) 1.08 1.19 1.29 1.39 
Hc (A/m) -815539 -894591 -971014 -1060650 
µr 1.05554 1.06427 1.05474 1.03967 
|BH|max 
(kJ/m3) 220.6 267.6 312.4 367.4 

 

 

Fig. 3. Average efficiency of 3.5kW PMG with varying permanent magnet 
grades.  

B. Effects of Permanent Magnet Geometry 
The effects of varying magnet angle and magnet thickness 

were investigated. The magnet angle and magnet thickness 
were varied independently from their initial values of 60° and 
5mm respectively; the change in each parameter resulted in 
equal change in volume.  

Output power was observed to increase with magnet 
volume in general. This result is again intuitive. For larger 
permanent magnet volume, more flux is available for 
excitation of the stator windings. It is similar to the previous 
result in which more output power was produced due to higher 
energy product. In both cases, the strength of flux source 
increased.  

 

 
Fig. 4. Average efficiency of 3.5kW PMG with varying permanent magnet 
volume by change in magnet thickness (orange) and change in magnet angle 
(blue).  

The efficiency was observed to decrease linearly with an 
increase in magnet angle (Fig. 4). This is consistent with the 
previous results in which efficiency decreased due to higher 
energy product. However, a linear trend was not observed 
between efficiency and increased magnet thickness as 
demonstrated by the poor linear fit in Fig. 4. Thus, efficiency 
is not related linearly to change in permanent magnet volume 
in general. This suggests that the geometry of the permanent 
magnet also contributes to the efficiency.   



C. Sizing Law Investigation 
The average input and output power, torque and efficiency 

of the three PMG cases were compared to determine the 
validity of the proposed hypothesis. Case 1 refers to the 
10MW design presented in Table II in which only the 
dimensions of the 3.5kW PMG were scaled to achieve rated 
torque. Case 2 refers to a 25% reduction in dimensions (Table 
III) with no change in the permanent magnet properties. Case 
3 refers to the 10MW design presented in Table III in which 
the remanence and energy product were increased to the 
values previously determined to achieve rated torque. Thus, 
case 1 and 3 should theoretically be able to provide the same 
rated torque. From Figs. 5 and 6, the reduction in average 
output power and torque in case 2 (compared to case 1) 
demonstrates the principle of the sizing law. It is apparent 
from Figs. 5 and 6 that rated power and rated torque were 
achieved for both cases 1 and 3.  In case 3, the increased 
permanent magnet energy product was able to compensate for 
the lack of torque provided by the size of the PMG. Thus, the 
hypothesis has been validated.  

The results suggest that ideally the permanent magnetic 
material would allow for a reduction in dimensions of 25%, 
translating to a reduction in rotor volume of 58%. It is also 
important to note that high efficiency of the PMG was 
maintained for reduced dimensions and increased energy 
product as shown in Fig. 7.  

 

V. CONCLUSIONS 
A 10MW PMG was designed by the simple process of 

scaling a 3.5kW PMG. The effects of varying design 
parameters such as permanent magnet volume, geometry and 
energy product were studied. Efficiency of PMGs seem to be 
dependent on the volume as well as the geometry of the 
permanent magnets. It was noticeable that an unexpected 
tradeoff exists between output power and efficiency when 
increasing the energy product of the permanent magnet for a 
given PMG design. It was demonstrated that the dimensions of 
the 10MW PMG can be reduced by 25% through increasing 
the energy product of the permanent magnet. This translates to 
a rotor volume reduction of 58%. The improvement of 
permanent magnetic materials in the form of increased energy 
product has significant implications for the future use of 
PMGs in large scale wind turbines.  

 

VI. FUTURE WORK 
By way of example, it has been proven that increased 

remanence and energy product of permanent magnets allow 
for reductions in the size of PMGs. However, there are many 
issues left to be addressed. In order for PMGs to compete with 
DFIGs in large scale wind turbine application, PMG size and 
mass must be reduced. Further size reduction is possible and 
should be aligned with industry objectives. The remanence 
represents the upper limit of achievable flux density supplied 
by the permanent magnet in the absence of an applied field. 
This value cannot exceed the saturation of the Si steel 

laminations in the rotor and stator. For M19 non-oriented Si 
steel laminations, saturation occurs at approximately 2.4T. 
Therefore, the remanence could be increased slightly, 
allowing for further reduction in the size of the PMG. The 
dimensions could also be reduced further through the use of 
outer rotor topology as previously discussed.  

 

 
Fig. 5. Comparison of the average input power (blue) and output power 
(orange) of each PMG. 

 

 

Fig. 6. Comparison of the average torque of each PMG.  

 

Fig. 7. Comparison of the average efficiency of each PMG.  



ACKNOWLEDGMENT  
The authors would like to acknowledge that this work was 

supported by the National Science Foundation under Grant No. 
1069283 as well as a Barbara and James Palmer Endowment at 
the Department of Electrical and Computer Engineering of 
Iowa State University. The authors would like to thank Dr. J. 
D. McCalley of Iowa State University and Dr. D. D. 
Tremelling of ABB for useful discussions regarding this work. 

 

REFERENCES 
 

[1] “AWEA U.S. Wind Industry Annual Market Report Year Ending 2010,” 
American Wind Energy Association,  2011.  

[2] “20% Wind Energy by 2013,” U. S. Department of Energy, Oak Rdige, 
TN, Tech. Rep. DOE/GO 102008-2567, July 2008. 

[3] S. S. Sheng. “Report on Wind Turbine Subsystem Reliability – A 
Survey of Various Databases,” National Renewable Energy Laboratory, 
Golden, CO, Tech. Rep. NREL/PR-5000-59111, June 2013.  

[4] K. S. Morey. (2014, Feb. 27). “GE opens wind turbine repair, innovation 
lab in Albany,” Albany Business Review [Online]. Available: 
http://www.bizjournals.com/albany/news/2014/02/26/ge-opens-wind-
turbine-repair-facility.html?page=all. 

[5] O. Gutfleisch et al. “Magnetic materials and devices for the 21st century: 
stronger, lighter, and more energy efficient,” Adv. Mater,. vol. 23, pp. 
821-842, Feb. 2011. 

[6] L Lewis, F. Jiménez-Villacorta. “Perspectives on permanent magnetic 
materials for energy conversion and power generator,”Metall. Mater. 
Trans. A, vol. 44A, pp. S2-S20,  Jan. 2013. 

[7] J. Purahen. (2014, Apr. 21). “The Big Wind Energy Drive Train 
Technology Debate,” Renewable Energy World [Online]. Available: 
http://www.renewableenergyworld.com/rea/news/article/2014/04/the-
big-wind-energy-drive-train-technology-debate?cmpid=WNL-
Wednesday-April23-2014.  

[8] R. Qu. “Development and Challenges of Permanent Magnet Wind 
Generators,” presented at Workshop on Next-Generation Wind Power, 
RPI, May 2010. 

[9] J. R. Hendershot, TJE Miller. “Sizing & Computer-Aided Design,” in 
Design of Brushless Permanent-Magnet Motors. Oxford, UK, Magna 
Physics Publishing and Clarendon Press, 1994, ch. 12, sec. 12.2, pp. 12-
2 – 12-5. 

[10] D. C. Hanselman. “Basic Concepts,” in Brushless Permanent-Magnet 
Motor Design. New York, McGraw-Hill, Inc., 1994, ch. 1, pp. 11-12. 

[11] J. R. Hendershot, T. J. E. Miller, “Basic Design Choices,” in Design of 
Brushless Permanent-Magnet Machines. Venice, U.S., Motor Design 
Books LLC, 2010, ch. 3, sec. 3.3.1, pp. 87-91. 

[12] A. S. Abdel-Khalik, S. Ahmed, A. M. Massoud, A. A. Elserougi. “An 
improved performance direct-drive permanent magnet wind generator 
using a novel single-layer winding layout,” IEEE Trans. Magn., vol. 49, 
pp. 5124-5134, Sept. 2013.  

[13] J. R. Hendershot, TJE Miller. “Basic Design Choices,” in Design of 
Brushless Permanent-Magnet Motors. Oxford, UK, Magna Physics 
Publishing and Clarendon Press, 1994, ch. 3, sec. 3.7, pp. 3-27. 

[14] Z. Q. Zhu. “Instantaneous magnetic field distribution in permanent 
magnet dc motors, part I: open-circuit field,” IEEE Trans. Magn., vol. 
29, pp. 124-135, Jan. 1992. 

 

 



<<
  /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


