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®Abstract— This paper analyses steel tank wall losses of
pole-mounted single-phase distribution transformers due to
high currents crossing through the bushing holes of the low
voltage terminals, and evaluates the impact of the holes
diameter on load losses. The study also includes a description
and comparison of analytical and empirical approaches used by
other authors. The analysis was performed using simulations
obtained by finite element method. The finite element model
was validated reproducing results found in literature and
simulations obtained for a 37.5kVA single-phase transformer
model. The study was motivated by a reduction of diameter
(from 4.6cm to 3.6cm) in the bushings supplied by
manufacturers that represented a cost reduction. Results show
no appreciable change of load losses with lecm diameter
reduction and consequently the decrease in manufacturing cost
means a beneficial impact.

Index Terms—Pole-mounted distribution transformer, tank
wall, load losses, efficiency, finite element method, low-voltage
conductor.

I.  INTRODUCTION

Load losses in transformers have a component of losses
due to the presence of eddy currents in the tank in the zone
surrounding the bushings [1], [2]. This effect can be ignored
on the high-voltage bushings, but on the low voltage side
currents are high and the effect plays an important role on
load losses [3]-[7]. Among the elements that could have an
impact on these losses is the closeness of low-voltage
conductors to the tank wall.

In 2005 Mexican bushing manufacturers decided to
reduce the diameter of low-voltage bushings used in
distribution transformers and thus reduce manufacturing
costs and consequently selling price to transformer
manufacturers. This change could mean an increase of tank
losses and therefore an evaluation of its impact was
important.

In this work, a study is carried out to determine the impact
of bushings diameter on the losses generated in the tank
wall. The study was intended to evaluate the consequences
of the reduction from 4.6cm to 3.6cm of the diameter of the
bushings of pole-mounted single-phase transformers. Tank
wall losses on low voltage side of other types of distribution
transformers are studied by the authors in [8]-[11].

Fig. 1 shows the tank of a pole-mounted single—phase
transformer where the holes for the low-voltage bushings
can be observed. At the top of the transformer (transformer
cover) there are two holes where the high-voltage bushings
are placed.
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Fig. 1. Three holes for low-voltage conductors in the tank of a pole-
mounted single-phase distribution transformer.

Fig. 2 shows the top view of a 37.5kVA pole-mounted
single-phase distribution transformer where the distance
between low-voltage bushings and the core fixture to the
tank can be observed.
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Fig. 2. Top interior view of a 37.5kVA pole-mounted single-phase
distribution transformer.

Losses generated in the vicinity of transformer bushings
can be the cause of hot spots that can damage the
transformer oil, the gaskets, and can lead to damage that can
jeopardize the maintenance staff, the peripheral equipment
and could put the transformer out of service. Fig. 3 shows a
low-voltage bushing used for distribution transformers with
its physical dimensions. The use of gaskets is vital in the
assembly of bushing to prevent oil leakage. Eddy currents
induced in the transformer tank wall close to low-voltage
bushings depend on several parameters, but the current
magnitude, diameter hole and tank wall properties
(permeability and conductivity) are the most important.
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Fig. 3. Low-voltage bushing of 3.6 cm diameter for pole-mounted
distribution transformers.

In this study, losses generated by currents flowing through
the low-voltage conductors on transformer tank wall are
calculated. The losses are obtained using closed analytical
formulas and finite element method (FEM) simulations. Also
results of tests to a 37.5kVA transformer are included. The
following sections describe the analytical formulas, the FEM
simulations, the tests performed and their comparison.

The single-phase connection for 240V of the 37.5kVA
transformer is shown in Fig. 4.
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Fig. 4. 240V connection for pole-mounted distribution transformers.

II.  FORMULAS TO CALCULATE LOSSES CAUSED BY A
CURRENT CROSSING THROUGH A METALLIC TANK WALL

This section presents three formulas to determine losses in
metal plates due to currents crossing them. Each formula has
particular characteristics. For example, there are two
formulas that consider the thickness of the metal plate and
one that does not. Two formulas have a mathematical
deduction and one is empirical. These formulas are known as
Turowski [3], Karsai [4] and Del Vecchio [5] formulas.

A.  Turowski’s formula

Fig. 5 shows the geometry and dimensions used in [3] to
determine losses on the metal surface, in this case a tank
wall, due to the passage of current through a conductor. With
the help of Fig. 5 the following analytic formula in terms of
the magnetic field components can be obtained:

a[l wﬂo
P ], G (1)

where ('is a screening coefficient of field incidence on active
power on the wall; a,=1.4 is a linearization coefficient of
relative permeability u,, that changes inside the solid steel

axdy (1)

for H,, fields; w=2nf, y is the conductivity; x=1 for
nonmagnetic metals and x=1.05 to 1.14 for steel. A
simplified analytical expression of (1) is [3]:

P=~3.15x10"212 “’”(0.74 +1n 2;) 2)

o
A A

™

|

Fig. 5. Magnetic field components of a metal surface corresponding to the

transformer tank. D = diameter of the bushing hole; ll = longitude of

conductor from tank cover to the element d/ ; dl = differential increment
of longitude; A = distance between bushing holes; dE,= contribution to E, at
point P from element differential; dEg = contribution to Eg at point P from
element differential; dH = contribution to H at point P from element

differential; r vector from d/ to P (copyright © 1997 Proc. IEE Electric
Power Appl. [3], reprinted with permission).

The analytical formula of equation (2) is in terms of
conductivity and permeability of the metallic plate that
represents de tank wall. Other important parameters are the
current flowing through the conductors, the diameter of the
holes where the conductors go through and the distance
between the holes in the metallic tank wall. The drawback of
Turowski’s formula, based on Poynting’s theorem, is that it
does not include the metallic plate thickness.

B.  Karsai’s formula

Karsai’s formula [4] obtains the power loss for the
simplified model shown in Fig. 6. This formula considers:
hole diameter of bushings, current density in the conductor
and is only valid for a magnetic steel of conductivity
0=7x10°S/m and magnetic flux density saturation
Bg r=1.4T. These fixed values eliminate the possibility of
using this formula to evaluate other materials and also has
the drawback of not considering the metallic wall thickness.
Karsai’s formula is given in [4]:
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Fig. 6. Model of the conductor and steel plate used by Karzai.



C. Del Vecchio’s formula

The analytical formula of Del Vecchio considers the
metallic tank wall thickness and is based on the geometry
shown in Fig. 7, which corresponds to a circular plate of
radio r crossed by an electrical conductor in the center [5].

In [5], Del Vecchio’s formula is derived from Maxwell
equations in cylindrical coordinates, obtaining the following
differential equation:

1 0 OH H, O0°H ,

r

The tank power losses of the transformer are given by [5]:
b c/2 2
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Fig. 7. Geometry used by Del Vecchio, where D=2a.

where a is the bushing hole radius, b is the external radius of
the model plate, ¢ the wall thickness and o the conductivity.
Solving (4) the current density J induced in the tank can be
found.

Integrating (5) yields:
2 . o
Loss,,, = Iq n(éj sinh(gc) —sin(gc) (6)
7o\ a )| cosh(gc) + cos(gc)

Equation (6) is the last formula used to determine the eddy
current losses where g aggregates frequency, permeability
and conductivity. A more simplified form of (9) when gc is
small is given by [5]:

202,23
Loss,,, = (gjﬂln(é) 7
P a

The results obtained using the Del Vecchio equation (6)
for 4.6cm and 3.6cm bushings diameter showed a difference
of 0.56W in the tank wall eddy current losses. The power
loss is calculated with the following 6parameters: b=0.91m,
c=0.003m, =500x4nx107, o=5x10°S/m and [=220.1A
corresponding to the peak value of the rated current of a
single-phase distribution transformer of 37.5kVA for a 240V
connection at /~60Hz.

III. CALCULATION OF TANK WALL LOSSES USING FEM

Several FEM simulations using Maxwell Ansoft 3D were
performed considering a 37.5kVA, 33000-120/240V, pole-
mounted, single-phase distribution transformer to determine
the change in load losses when the diameter of the low-

voltage bushings is reduced from 4.6cm to 3.6cm.. A
simulation of a conductor crossing a steel disk for the same
operating conditions reported in [6] was used for validation.
A finite element analysis of the disk was carried out and then
the losses were obtained in W/m? for the metal disk.

A.  Validation of the model

Results in [6] were used to validate simulations. The
calculation of eddy current loss is performed in a model,
shown in Fig. 8, of carbon steel disk with inner diameter of
0.132m, outer diameter of 0.305m, thickness of 0.095m, a
relative permeability =200, an electrical conductivity of
4x10°S/m and a conductor made of copper with x,=1 and
0=58x10°S/m.
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Fig. 8. Steel disk geometry to determine eddy current losses generated by
current crossing it [6].

To quantify disk losses, the copper conductor and the steel
disk were delimited by an external border, whose shape
corresponds to a dodecahedral prism filled with air. The
disk was modeled using a polygon of 24 sides or faces. In
the faces of the disk an impedance boundary [6] was used to
calculate power losses. When an impedance boundary is
used in a volume, only the faces of the volume are meshed
and the mesh in the faces is not fine. Moreover, the interior
of the volume is not meshed. The use of an impedance
boundary is advantageous [14]. The mesh of the model is
shown in Fig. 9.

Total power losses (W) of the disk were obtained by [6]:

Loss = ol p, IH, * H/ds ®
8o

surface

where H, is the tangential magnetic field strength (A/m), H,”
its conjugate, u, the relative permeability, u, vacuum
permeability (4mx10"H/m), o electric conductivity (S/m) and
o the angular frequency (rad/s).



Integration of (8) for the disk results in 1117.92W of total
losses in the disk. This represents an error of 2% compared
with the result reported in [6].

B.  Flat steel plate with three 4.6cm diameter holes

The FEM is now used for a geometry similar to the zone
where the low-voltage bushings are placed on the tank of a
pole-mounted distribution transformer. The model is a
carbon steel flat plate of 2.66mm (12 gauge) thickness, with
4, =500 and 0=5x10°S/m [12]. The holes have a diameter of
4.6cm and a separation of 15cm between holes, which is the
diameter and separation normally used for low-voltage
bushings. Each hole was modeled by a polygon of 24 sides.
Fig. 10 shows the geometry of the flat plate with three holes
and their respective conductors.
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Fig. 10. Carbon steel plate with three 4.6cm diameter holes.

In the center of the bushing holes located on the sides in Fig.
10 a copper conductor of 11.938mm diameter is placed.
Each conductor was modeled by dodecagon—12 sides. The
conductor has a current flow of /=220.1A which corresponds
to the peak value of the rated current of a single-phase
distribution transformer of 37.5kVA for a 240V connection
(same value used in Del Vecchio’s formula). Current in X2
terminal conductor is zero for a 240V connection.
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Fig. 11. Magnetic field intensity distribution in flat plate for 4.6cm
diameter holes.

A second study of the same plate was also conducted, but
with 3.6cm diameter holes. The obtained results are then
compared with curved plate models. Fig. 11 and Fig. 12
show respectively the magnetic field intensity distribution
and loss density distribution peak values in the flat plate with
4.6cm diameter holes.
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Fig. 12. Loss density distribution in flat plate for 4.6cm diameter holes.

C.  Curved steel plate with three 4.6cm diameter holes

Tanks of single-phase pole-mounted distribution
transformers are cylindrical; therefore the metal plate of the
model was changed to a curved form to have a closer
representation of the zone were the bushing holes are placed.
The curved plate geometry results are compared with the flat
plate results to validate the use of the flat plate geometry in
future simulations. The curved metal plate with 4.6cm
diameter holes is modeled with a half cylinder using a
dodecagon, as flat surfaces are needed to use an impedance
boundary. The arc length of the plate curvature is 700mm
that corresponds to the flat plate length. The length of the
conductors passing through each hole of the curved plate
changed from 50cm to 100cm due to the plate curvature.
Other characteristics of the plate remained constant with
respect to the flat plate. The mesh of the curved steel plate is
shown in Fig. 13. The model was enclosed in a rectangular
boundary enclosing a volume of air, as shown in Fig. 14.

Fig. 13. 3D FE model of the curved steel plate.

3D FEM modeling of large volumes requires a mesh of very
large number of elements. The impedance boundary method
[13] only requires that the surface of the material be covered
with finite elements. Also an impedance boundary provides
a very convenient means of including the effect of a
nonlinear B-H material characteristic provided the
penetration depth is small compared with conductor
dimensions [14].



Fig. 14. Boundary of curved metal plate.

Fig 15 shows the peak values of distribution of magnetic
field intensity on the curved metal plate.

Fig. 15. Distribution of magnetic field intensity in the curved plate for 4.6
cm diameter bushing holes.
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It can be observed from Fig. 11 and Fig. 15 that the
distribution of magnetic field intensity for the curved plate
has the same pattern as the magnetic field intensity obtained
when simulation was performed with a flat plate with same
holes diameter. Fig 16 shows the loss density distribution in
W/m® on the curved plate with 4.6cm diameter bushing
holes, which is very similar to the distribution shown in Fig
12 for the flat plate.
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Fig. 16. Distribution of loss density in W/m? on the curved plate for 4.6cm
diameter bushing holes.

For the case of the curved plate with 4.6cm holes total
losses calculated with (8) were 4.97W. The value obtained

with the flat plate model with same diameter holes was also
of 4.97W. Thus in this case eddy current losses can be
obtained with the flat plate model.

D. Curved steel plate with three 3.6cm diameter holes

The mesh of the curved steel plate with three 3.6cm
diameter bushing holes is of the same design as for the
4.6cm diameter. Fig 17.a shows the peak values of
distribution of magnetic field intensity in the curved plate
with holes of 3.6cm.
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Fig. 17. a) Distribution of magnetic field intensity on the curved plate for
3.6cm diameter bushing holes, b) Distribution of loss density in W/m* on
the curved plate for 3.6cm diameter bushing holes.

Fig 17.b shows the loss density distribution in W/m® on
the curved plate with three 3.6cm diameter bushing holes.

Total losses for the curved plate with 3.6 cm diameter
bushing holes were 5.44W using (8). This value is almost the
same obtained with the flat plate with same size holes: 5.6
W. The 2.85% error means that eddy current losses can be
calculated with the flat plate geometry.

E. FEM results comparison

The results of loss differences obtained for FEM
simulations are shown in Table I. The results are compared
in terms of the geometry used in simulations and the
connection of the transformer low voltage terminals.

TABLE I
RESULTS OF FEM SIMULATIONS FOR A 37.5kVA TRANSFORMER WITH
3.6CM AND 4.6CM BUSHINGS DIAMETER

Geometry Nominal volts Eddy current loss difference when
of terminals bushing diameter is 3.6cm versus
4.6cm (W)
Flat plate 240 0.63
Curved plate 240 0.47

The maximum difference of obtained eddy current losses
in the 37.5kVA transformer is 0.63W, when simulation is
performed using the plane geometry and when there is a
220.1A current flowing on low voltage terminals (Table I).

IV. CONCLUSIONS

The need to analyze the impact of changes in the bushings
diameter in transformers load losses is the motivation for the
reported study. The performed analysis compares eddy
current losses in geometries of models of the tank zone that
surrounds the low voltage bushings of pole mounted
distribution transformers. The selected technique to evaluate
the losses was the FEM. The models to perform the FEM
simulations are mainly designed to give information on the
difference of eddy current losses with bushings that have a
diameter of 4.6cm and bushings with 3.6cm diameter. The
comparative study shows that there is no appreciable
difference between the eddy current losses obtained with
4.6cm or with 3.6cm bushings diameter. This finding



represents the possibility of a reduction of manufacturing
cost of pole-mounted distribution transformers without an
increase in the operation cost of 37.5kVA transformers with
bushings of 3.6cm diameter.

The Del Vecchio analytical formula also shows that the
difference of eddy current losses for 4.6cm and 3.6cm
bushings diameter in the tank wall is very little: 1.12W.

Also eddy current losses obtained with FEM simulations
for the analyzed cases show that a flat plate model can be
used to determine eddy current losses, as the difference in
calculated losses with flat or curved metallic plate are less
than 2.85%.

Authors think that the reduction of the diameter of the
holes may lead to problems with the electric rigidity of the
dielectric material used to isolate the conductor from the
tank only in the high-voltage bushings. In the low-voltage
bushings there is no problem with it.

Authors are going to perform experimental tests and FEM
simulations for other transformer ratings to give a definite
conclusion on the adoption of the new bushing diameters.

V. REFERENCES

[1] P.S. Georgilakis, Spotlight on Modern Transformer Design. Springer,
UK, 2009.

[2] J. C. Olivares-Galvan, P. S. Georgilakis, R. Ocon-Valdez, “A review
of transformer losses,” Electric Power Components and Systems, Vol.
37, No. 9, pp. 1046-1062, Sep. 2009.

[3] J. Turowski and A. Pelikant, “Eddy currents losses and hot-spot
evaluation in cover plates of power transformers,” Proc. Inst. Elect.
Eng. Elect. Power Appl., vol. 144, No. 6, pp. 435-440, Nov. 1997.

[4] K. Karsai, D. Kerényi, L. Kiss, Large Power Transformers. Elsevier,
1987, pp. 178.

[5] R. M. Del Vecchio, B. Poulin, P. T. Feghali, D. M. Shah, and R.
Ahuja, Transformer Design Principles. Taylor & Francis, New York,
NY, 2002, pp. 412-418.

[6] R. Ahuja and R. M. Del Vecchio “Transformer stray loss and flux
distribution studies using 3D finite element analysis,” Proc. Inst.
Elect. Eng. Elect. Power Appl., Vol. 144, pp. 435-440, 1997.

[71 D. H. Kim, S. Y. Hahn, “Improved design of cover plates of power
transformers for lower eddy current losses,” IEEE Transactions on
Magnetics, Vol. 35, No. 5, pp. 2529-3531, Sep. 1999.

[8] 1. C. Olivares, R. Escarela, V. Kulkarni, F. de Leon, M. A. Venegas,
“2D finite-element determination of tank wall losses in pad-mounted
transformers,” IEEE Transactions on Power Delivery, Vol. 19, No, 3,
pp. 179-185, July 2004.

[9]1 J. C. Olivares, R. Escarela, V. Kulkarni, F. de Leon, E. Melgoza and
O. Hernandez, “Improved insert geometry for reducing tank-wall
losses in pad-mounted transformers,” Electric Power Systems
Research, Vol. 71, pp. 1120-1126, 2004.

[10] S. V. Kulkarni, J. C. Olivares, R. Escarela, V. K. Lakhiani and J.
Turowski, “Evaluation of eddy current losses in the cover plates of
distribution transformers,” IEE Proc.-Sci. Meas. Technol., Vol. 151,
No. 5, pp. 313-318, Sep. 2004.

[11] J. C. Olivares, J. Caiiedo, P. Moreno, J. Driesen, R. Escarela-Perez,
“Losses generated in the tank wall due to the high currents of the low-
voltage conductors of distribution transformer,” in Proc of 33" North
American Power Symposium (NAPS), College Station, Texas, pp.
237-241, Oct. 2001.

[12] L. Susnjica, Z. Haznadar, Z. Valkovic, 3D finite-element
determination of stray losses in power transformer, Electric Power
Systems Research 78 , 2008, pp. 1814-1818.

[13] S. A. Holland, G. P. O’Connell, and L. Haydock, “Calculating Stray
Loss in Power Transformers Using Surface Impedance with Finite
Elements”, IEEE Trans. on Magnetics, Vol. 28, No. 2, March 1992,
pp.1355-1358.

[14] W. Jingguo, J.D. Lavers, Z. Peibai, “Modified Surface Impedance
Boundary Condition Applied to Eddy Current Problems,” IEEE
Transactions on Magnetics, Vol. 28, No.2, March 1992, pp. 1197-
1200.

VI. BIOGRAPHIES

J. C. Olivares-Galvan was born in Michoacan, México, in 1969. He
received the B.Sc. and the M.Sc. degrees in Electrical Engineering from
Instituto Tecnologico de Morelia (Mexico), in 1993 and 1997 respectively.
He received the Ph.D. degree in electrical engineering at CINVESTAV,
Guadalajara, Mexico in 2003. He is currently Professor at the Departamento

de Energia of Universidad Auténoma Metropolitana (UAM). He was with
Electromanufacturas S.A. de C.V., where he was transformer design
engineer for eight years. He was a Visiting Scholar at Virginia Tech,
Blacksburg, in 2001. His main interests are related to the experimental and
numerical analysis of transformers.

Salvador Magdaleno was born in La Piedad, Michoacan, Mexico in 1983.
In 2008, he obtained his B.Sc. in Electrical Engineer from the Universidad
Michoacana de San Nicolas de Hidalgo, Morelia, Mexico. From 2003 to
2008 he has worked on research related to electromagnetic fields in toroidal
transformers including the application of virtual gaps in toroidal cores.
Since September 2008 he works in the Department of Technology of Power
Transformers in Industrias [EM S.A de C.V as Research and Development
Engineer. His areas of research include numerical calculation of
electromagnetic fields using the finite element method and modeling of
power transformers and reactors using the duality principle.

Eduardo Campero Littlewood was born in Mexico, D.F. in 1947. He
obtained his B.Sc. in Electrical Engineering from the National Autonomous
University of Mexico (UNAM-1969) and his M.Sc. in Electrical
Engineering from Imperial College of Science, Technology, and Medicine,
University of London, in 1977. He worked in industry from 1969 to 1975.
He has been involved with research and lecturing since 1977 at
Azcapotzalco Campus of Autonomous Metropolitan University of Mexico
(UAM), where he is full professor since 1992. His main research interest is
simulation and analysis of electrical machines.

Pavlos S. Georgilakis was born in Chania, Greece in 1967. He received the
Diploma in Electrical and Computer Engineering and the Ph.D. degree from
the National Technical University of Athens (NTUA), Athens, Greece in
1990 and 2000, respectively. He is currently Lecturer at the School of
Electrical and Computer Engineering of NTUA. From 2004 to 2009 he was
Assistant Professor at the Production Engineering and Management
Department of the Technical University of Crete, Greece. From 1994 to
2003 he was with Schneider Electric AE, where he worked in transformer
industry as transformer design engineer for four years, and research and
development manager for three years. He is the author of the book Spotlight
on Modern Transformer Design published by Springer in 2009. His current
research interests include transformer design and power systems
optimization.

R. Escarela-Perez (M’94-SM’05) was born in Mexico City, Mexico, in
1969. He received the B.Sc. degree in electrical engineering from
Universidad Autonoma Metropolitana, Mexico City, in 1992 and the Ph.D.
degree from Imperial College, London, U.K., in 1996. He is interested in
the numerical modeling of electrical machines: transformers and
synchronous generators with solid rotors. He has been involved with
research and lecturing since 1996 at Azcapotzalco Campus of Autonomous
Metropolitan University of Mexico (UAM).




<<
  /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


