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Abstract— This paper is focused on the development of the new 

principles and operational algorithms of the transmission lines 
distance protection. The proposed distance protection algorithms 
utilize statistical information about the undefined and random 
parameters and quantities such as equivalent impedances of the 
systems at the unmonitored end of the power transmission line 
and current and voltage phasor measurements errors. Knowledge 
about the distribution of these parameters and values results in 
more secure and dependable procedure for the decision on the 
line tripping or restraining in case of the appearance of the fault 
conditions in the network. 

The proposed algorithm is based on the modeling of the faulted 
line and the Monte-Carlo method. The algorithm computes 
expected value of the distance to the fault, fault resistance in the 
fault point and the standard deviation of the distance to the fault. 
This leads to the inherent adaptive features of the approach. 
 

Index Terms-- Distance protection, Statistics, Transmission 
Lines, Adaptive protection. 
 

I.  INTRODUCTION 

istance protection is one of the most widely used methods 
to protect transmission lines [1]. The fundamental 

principle of distance relaying is based on the local 
measurements of voltages and currents where the relay re-
sponds to the calculated impedance value between the relay 
terminal and the fault location in the transmission network. 

Due to impact of the several unmonitored parameters that 
are uncertain in the physical nature, such as errors of the 
currents and voltage measurements, fault resistance, loading 
and topology of the system at fault inception instance, the 
estimate of the impedance Z contains some error ∆Z that can 
lead to the incorrect protection operation. The operation zones 
of relays help to prevent financial losses and/or technical 
jeopardizing that might occur due to misoperation of the relays 
[1]. 

These zones are normally selected based on a worst case 
scenario [5] of the combination of factors that impact perfor-
mance of the relay, seeing that the probabilistic problem defini-
tion would introduce complexity. Thus, selecting the operation 
zones, two main requirements of the protection should be 
compromised: dependability and security, and simultaneously 
both should be satisfied. 

 

The stochastic nature of the power system parameters or 
the unforeseen changes in the topology of power system, the 
distance protection can operate undesirably. As a recent 
example, undesired operation of protection contributed to the 
development of many blackouts [4]. 

The increase of the efficiency of the protection operation is 
possible utilizing the adaptive approach [5]. For example, the 
adaptive protection depending on the parameters of the 
monitored process can change the boundaries of the protection 
zones.  The implementation of the adaptive features of the 
relays became possible as a result of breakthrough of the 
microprocessor technique. Further fast development of this 
technique insures the potential implementation of the more 
and more sophisticated procedures for the decision making on 
tripping or restraining.  

Particularly, it becomes realistic to exchange the 
deterministic approach by the more advantageous probabilistic 
one that requires real-time implementation of the Monte-Carlo 
method.  

This paper discusses the theoretical background of the latter 
approach and shows its efficiency. As an example, the first 
zone protection operation is investigated for the most frequent 
fault type: the single phase to ground, assuming that for the 
controlled line the phasors of the current and voltage are 
available as the result of analog-digital conversion and the 
signal processing. 

In previous publications [6], [7] the authors have proposed 
the application of a statistical approach to fault location. This 
paper discusses its extension showing principally new 
possibilities in the protections area. 

 

II.  THE THEORETICAL BACKGROUND 
 

Let us consider a symmetrical three-phase transmission line 
connecting two power systems with known equivalent 
impedances (Fig.1). To determine the fault point let us apply 
the method based on power computation. 

For known (measured) currents and voltages of the 
monitored end of the transmission line the complex values for 
positive, negative and zero sequences of power iS  at the  
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Fig.  1. One-line diagram of the transmission system equivalent for the SLG 
fault conditions.  
 

 
faulted point can be expressed:  

 2* * *
1 1 1 1 1i i i i i i i i F iS U I U I I Z I R I= = − ⋅ −  (1) 

where iS  is power of sequence i , 1iU , 1iI is measured voltage 

and current of sequence i  respectively, *I is conjugate value 
of current I and FR is transient resistance of the fault. 
 

Taking into consideration that in the fault point, in general 
case behind the fault impedance, there is an equality of 
sequences powers iS [1]:  
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On (1) and (2) and assuming that the fault impedance is purely 
resistive and therefore consumed power is also active, it can be 
obtained: 
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where LI  is pre-fault current, while the current distribution 
coefficients iK  are determined from the equation: 
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*
iK  is the conjugate value of iK , 1siZ and 2siZ are the 

Thevenin equivalents of power system. The impedances 
1iZ and 2iZ depend on distance to the fault point:  
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where L  is the length of the protected line, FL  is distance to 
the fault point and ispZ  is the i-sequence impedance per line 
length unit. 

Taking into account that in case of single phase to ground 
fault there is an equality of currents in the fault point: 

 1 2 0I I I= = , (6) 

the equation (3) can be rewritten in more convenient for the 
implementation form: 
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Hence, (7) is a quadratic equation for unknown distance FL  
that can be solved analytically for the assumed 
impedance 2siZ .  

If the distance FL  is known, the resistance may be 
determined expressing voltage FU  via current FI of the 
faulted phase as follows: 
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If the remote end of the transmission line is unmonitored, 
the equivalent impedance 2siZ  can be considered to be a 
random variable. 

If a communication channel exists between the ends of the 
line that is to be protected, and synchronous measurements are 
conducted, the procedure for determining the coefficient Ki 
will be simplified: 

   01
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        (9) 

In this case, for determining the unknown distance LF and 
resistance RF, it is sufficient to solve the linear equation (3). 
 

III.  THE STOCHASTIC APPROACH 
Summarizing the stated above equations, one can declare 

that the distance to the fault FL  and FR  are linked to the 
measured phasors of the currents I  and voltages U  and 
unknown equivalent impedances IIiZ  of the remote 
transmission line end system by relation of the following 
form: 

 ( )2, ,F siL I U Z= Φ  (10) 

where Φ  is for some procedure of the distance FL  and  FR  
calculation. The procedure employs the measurement results 
of the controlled currents and voltages and information of the 
impedance 2siZ  values. 

On the other hand, taking into account that the measured 
current and voltage data contain random errors - 
correspondingly IΔ  and UΔ , and, in general, values of the 
uncontrolled impedance 2siZ  can also be treated as random, 
the equation (10) could be considered as basic one to 
determine the distribution law of the estimate of the distances 
to the fault FestL  and FestR  or its numerical characteristics. 

To determine distribution density ( )Festg L of the FestL  on 
the base of (10), it is necessary to know the distribution 
relative density function ( )2 ,, , /si est estg I U Z I U  - the density of 

the current, voltage and impedance distribution under obtained 
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measurement results ,est estI U . Theoretically, Bayes’ theorem 
could be involved [2]. Determination of the desired 
distribution function ( )2 ,, , /si est estg I U Z I U  is possible on the 

base of faulted line processes simulation and Monte-Carlo 
method utilization. For this purpose, significant number of 
trials should be performed, and consequently, notable 
processing time will be needed. 

However, more effective procedure could be obtained, 
using the linearization method, taking into account the 
physical nature of the measured values and relatively small 
values of measurement errors, and supposing that 
measurements errors are additive with the zero value of 
mathematical expectation, it can be stated that [2]: 

 2 2

2 2
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[ ( , , )] [ ( , , )]
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E I U Z E I U Z
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Φ ≅ Φ
Φ ≅ Φ + Δ + Δ

 (11) 

where ( )E …  is the mathematical expectation and ( )σ …  is 
the standard deviation. 

Statement (11) is strictly true for linear functions. In 
considered non-linear case, it is deemed permissible for 
practical applications. On the other hand it becomes possible 
to employ more efficient procedure for Monte-Carlo method 
application.  

 

IV.  SIMULATIONS  
The algorithm for estimation of the mathematical 

expectation [ ]FE L , [ ]FE R  and standard deviation [ ]σ FL , 

[ ]σ FR  values based on the Monte-Carlo simulations are 
shown in Fig. 2. 

 
Fig. 2. Algorithm for the distance to fault and fault resistance estimation. 

First, the remote end equivalent impedance, for 
example 02SZ or current 02I , is randomly selected. Using the 
measurements, the fault distance is computed, then the 
compliance with the physics of the problem is verified. 

Let us show that mathematical expectation of the distance 
to the fault and fault resistance as well as standard deviation of 
these parameters are applicable for the conclusion regards the 
required protection action. 

For comparison, next section contains results obtained by 
the conventional algorithm based on the following equation:  
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This algorithm is affected by the pre-fault current, fault 
conditions and the impact of the remote end infeed, 
particularly strong in case of high resistance faults, and 
therefore, makes necessary certain restrictions in selection of 
the operational zone for the conventional protection.  

Commonly, the extent of the characteristic along the X axis 
is chosen depending on the parameters of the line. The 
impedance loci projection on the R axis depends strongly on 
the computation conditions, such as fault impedance and pre-
fault power flow.  
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Fig. 3. Illustration of the protection quadrilateral operation zone selection; 

lineZ  is the positive sequence impedance of the protected line.  

The coefficient 0.8 in Fig. 3 is a commonly used [10] safety 
margin that is derived from practical experience, the value of 
the fault resistance and the coefficient 1.2 are another 
examples of empirical assumptions that, generally, tend to 
limit instantaneous protection operation to relatively low 
resistance faults, thus avoiding sympathetic trips. However, as 
shown below, protection operation could be improved with the 
more complex but simultaneously more adjusted to the 
particular conditions approach.  

V.  RESULTS 

A.  Test system 
For the full power system model the combination of the 

parameters is limited and, in addition, simulations require 
more computational effort. In reality, the conditions of the 
protection operation vary significantly depending on the 
particular line within the power system, and also for each 
particular line the conditions are changing within certain 
limits as the power system operation changes. Therefore, we 
show more results of the algorithm performance on the 
reduced system equivalents and larger variation of operation 
conditions, simulated by Monte-Carlo method. 
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Fig. 4. The studied 3-bus test system diagram  

 
Let us define a fault that occurs on the protected line as 

internal, and a fault on the adjacent line as external. Fig.  
5 - 11 represent the modeling results of the described above 
algorithms. The results are discussed in more details in the 
subsequent subsections. The simulations were run for the 
following test system in Fig. 4: 
• the nominal voltage of the modeled system is 330 kV; 
• Operational voltage of the buses varies from 0.95  to 1.05 

pu in magnitude; 
• the pre-fault power flow through the line varies from 0 to 

1000 MW in both directions and determined by the bus 
voltage angle; 

• fault resistance varies from 0 to 50 ohm; 
• the line protected line length is 150 km; 
• the adjacent line length is 100 km 
• line apparent parameters are: 

1,2 0.042 0.324Z j= + [ohm/km], 

0 0.187 0.7838Z j= + [ohm/km]; 
• The system equivalent impedances at the monitored line 

end, except for the particularly mentioned cases, vary in 
magnitude and angle: 
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• Current random errors varies 5% in magnitude and 5 deg 

in angle 
• The impedances of the system r and system m varies in 

the same range as the system s; Thus, transformed for the 
two bus model as in Fig.  1, these impedances result in 
equivalent impedance at the remote line end: 
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The distance protection algorithms operation is frequently 
significantly impacted by the relation of the sending (local) 
and receiving (remote) end impedance relations. Generally, 
distance protection algorithms produce better results for lines 
with the strong (low impedance) local end, since the current 
infeed impact from the remote end is lower. In the following 
studies, we will distinguish these two cases, taking the 
following variation limits:  

• sending end is strong: 
[ ] [ ]

[ ] [ ]
1,2 1,2

0 0
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Z Z
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• sending end is weak 
[ ] [ ]

[ ] [ ]
1,2 1,2

0 0

80, 130 ohm,    18.4, 27.6 ohm,   

90, 150 ohm,      23.6, 36.2 ohm,
s e

s e

Z Z

Z Z

∈ ∈

∈ ∈
 

The uniform distribution law was assumed for all the 
parameters variations. 

Let us determine the maximal possible operational zone of 
the relay. The multiple computations of the standard deviation 
and the mathematical expectation of the fault resistance and 
distance to the fault at the various short-circuit conditions on 
the protected line determine the desired area in the Z-plane. 
On the other hand, by modeling the external faults and load 
conditions, we can determine the ensemble of points that 
correspond to the non-operation requirements. 

The knowledge of these ensembles shall be the basis for the 
selection of the reach zone of the relay.  

B.  Operation under internal faults  
Fig.  5. shows result of the computations for the faults that 

are simulated on the protected line. For the comparison results 
of the conventional (squares) algorithm (12) are presented. It 
can be observed that the proposed algorithm (circles) is less 
influenced by the parameter variations and provides accurate 
results on the large line extent. This advantage, the ability to 
provide less distorted picture, for particularly high impedance 
faults on the large power line part can be used to extend the 
reach zone of the protection.  

In addition to mathematical expectation of the impedance 
to the fault, for each particular fault, the new algorithm will 
estimate standard deviation (small circles) of the impedance 
and thus, determine if the fault “belongs” to the operational 
zone. 

 

0 10 20 30 40 50 60 70 80
0

20

40

60

80

100

120

R, ohm

jX
, o

hm

 
Fig.  5. Comparison of conventional and proposed algorithms operation for 
the internal faults with 5, 10 and 30 ohms resistance and fault position 0-100% 
of the line length. Line impedance (black line) and for each of the faults is 
shown impedance seen by conventional algorithm (green squares), 
mathematical expectation (gray circles) and ±standard deviation (small 
circles) of the impedance determined by proposed algorithm. 
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C.  Operation under external faults  
The conditions for the protection misoperation1 can be 

derived for the power system equivalent in Fig. 4. At the 
certain parameters combination, namely systems equivalent 
impedances, fault resistance, distance to the fault, power 
injection in intermediate and remote busses, line impedances, 
the currents and voltages measured by the protection will 
coincide for the external and internal faults. That is a general 
limitation of the distance protection approach and the use of 
the local measurements only.  

The number of parameter combinations is large and which 
of those would result in misoperation cannot be determined 
analytically. However, the probability of the occurrence of the 
unfavorable conditions can be determined numerically for the 
particular power line.  

Fig.  6 - Fig.  9 show the computed impedances by the 
conventional and the expectation determined by proposed 
algorithm in case of the external faults. Moreover, the 
probability densities are shown for the results of both methods. 

0 20 40 60 80 100
0

5

10

15

20

25

30

35

40

45

50

R, ohm

jX
, 

oh
m

 

 

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 
Fig.  6. Fault impedance seen by the conventional (green) and proposed 
(black) algorithms in cases of the external faults. Proposed algorithm sees the 
fault as internal in 3.2 % of cases (total number of trials 30 000); 
 

The conventional algorithm will always determine the 
impedance, only the points that are close to the possible 
operational zone are shown and taken into account for the 
probability density estimation. The proposed algorithm would 
determine the impedance in limited number of cases that 
would satisfy its equations. In these relatively low probability 
cases, the determined impedance would correspond to remote 
high impedance faults. It can be observed that the 
conventional algorithm has higher standard deviation. In 
addition, its probability distribution shape implies stricter 
restrictions, i.e. it limits possible instantaneous protection 
operation to close, low resistance faults. Simultaneously, 
proposed method allows much more flexibility. 

                                                           
1 In this context by misoperation we understand the case when the 

proposed algorithm identifies an external fault as an internal one. The 
algorithm real performance will be determined by the selected operational 
zone, which should avoid such impedances.  
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Fig.  7. Fault impedance seen by the conventional (green) and proposed 
(black) algorithms in cases of the external faults, when the sending end system 
is weak and the maximal power transfer increased up to 1.5 GW; Probability 
of misoperation1 of the proposed algorithm 4.2 % (total number of trials 
10 000); 
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Fig.  8. Fault impedance seen by the conventional (green) and proposed 
(black) algorithms in cases of the external faults, when the sending end system 
is weak and the maximal power transfer is 1 GW. Probability of misoperation 
of the proposed algorithm 2.8% (total number of trials 10 000); 
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Fig.  9. Fault impedance seen by the conventional (green) and proposed 
(black) algorithms in cases of the external faults, when the sending end system 
is strong and the maximal power transfer is 1 GW. Probability of misoperation 
of the proposed algorithm 2.07% (total number of trials 10 000); 
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System equivalent impedances ratio does not significantly 
influence the mathematical expectation of the impedance 
determined by the proposed algorithm. It may be noticed 
however, that it could be influenced by the extent of the 
variations of the equivalent impedances. 

Commonly, when more than two lines are connected to the 
substation that means there are several equivalents for the 
same protection depending on which neighboring line is 
faulted. However, this does not significantly affect the results 
represented in Fig.  6 - Fig.  9, as the simulated variations of 
the remote systems impedances were already relatively large. 
 
 

D.  Performance under no-fault conditions  
 

The widely recognized restriction of the distance protection 
is the possible misoperation under heavy transfers and lower 
voltage conditions, when the impedance seen by the relay may 
move into the operation zone. Thus, the operational zone 
should be reduced to avoid these occurrences. This drawback 
can be improved by introducing the zero sequence current 
check that would block protection operation under 
symmetrical (no-ground-fault) conditions. However, under the 
unsymmetry of the measured currents and voltage or 
measurement errors the operation may be allowed and the 
misoperation may still occur.  
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Fig.  10. Impedance determined by the proposed and the conventional 
algorithm in no fault conditions. The new algorithm has misoperated 0.033% 
(for 10^5 trials) and shows high impedance remote faults.  
 

Fig. 10 shows the algorithms performance under 
unsymmetrical load conditions (or erroneous measurements). 
The currents and voltages for each phase are simulated as 
normally distributed with the standard deviation of 1 degree 
and 5% of magnitude for the random power transfers from 0 to 
1000 MW. The figure does not show higher values of the 
determined by the conventional algorithm impedances, 
focusing on the most interesting cases (or closest to the 
implicit reach zone). For the proposed algorithm, however, all  

 
Fig.  11. Adaptive zone of the distance protection  
 

the cases of misoperation are shown. Clearly, the values of the 
impedance seen by the proposed algorithm correspond to more 
distant and high resistance faults, which shall allow the 
increase the reach zone of relay. 

To exclude the potential misoperation of the relay at 
external short circuits, the operational zone of the protection 
shall be defined depending on the value of the standard 
deviation of the resistance [ ]Rσ and reactance [ ]Xσ  as in 
Fig. 11. Therefore, in unfavorable but relatively rare cases 
(high values of [ ]Rσ and [ ]Xσ ) the operational zone is 
limited. If these values are relatively small, the distance 
protection trips instantaneously even at large values of the 
fault resistance. The operation zone, thus in the majority of 
cases,  extends up to 30-50 ohm fault resistances as shown in 
Fig. 11 and only at unlikely [11] adverse combination of the 
short circuit parameters it narrows down till 5 ohms faults. 

 

VI.  CONCLUSIONS 
Distance protection operation is influenced by a number of 

random parameters that may lead to incorrect or failed 
operation and unnecessary delay in fault clearing. 

The application of a probabilistic approach that takes into 
account parameter variations to distance protection provides 
new opportunities for decision of the relay action. Simulations 
confirm reliability and high efficiency of the proposed method 
that allows an increase of the relay operational zone for high 
resistance and remote faults. 

 

VII.  REFERENCES 

[1] G.I.Atabekov, Distant approach in long power transmissions protection, 
Akademija Nauk Armjanskoj SSR, 1953 (in Russian). 

[2] G.Korn, T.Korn, Mathematical handbook, McGraw-Hill Book 
Company, 1968. 

[3] J.Arrillaga, C.P.Arnold and B.J.Harker, Computer Modeling of 
Electrical Power systems, John Wiley & Sons Ltd, 1983. 

[4] J. De La Ree, Liu Yilu, L. Mili, A.G. Phadke, L. DaSilva, “Catastrophic 
failures in power systems: causes, analyses, and countermeasures.” 
Proceedings of the IEEE, Vol.93, Iss.5, May 2005 

[5] S.H. Horowitz, A.G. Phadke, “Boosting Immunity to Blackouts”, Power 
and Energy Magazine, IEEE, Volume 1, Issue: 5, Sep – Oct. 2003 

[6] A.Sauhats, A.Jonins, M.Danilova, “Statistical Adaptive Algorithms for 
Fault Location on Power Transmission Lines based on Method of 
Monte-Carlo”, in Proc. 7th Conference on Probabilistic Methods 
Applied to Power Systems, September 22-26, 2002, Naples, Italy. 



 7

[7] M.Bockarjova, A.Sauhats, G.Andersson “Statistical Algorithms for Fault 
Location on Power Transmission Lines”, in Proc. 2005 IEEE Power 
Tech Conf. 

[8] T.Takagi, Y.Yamakoshi, M.Yamuaura, R.Kondow, T.Matsushima, 
“Development of a New Type of Fault Locator Using One Terminal 
Voltage and Current Data”, IEEE Trans., vol. PAS-101, No 8, pp. 2892-
2898, Aug. 1982. 

[9] S. Tamronglak, s.h. Horowitz, A.G. Phadke, J.S. Thorp, "Anatomy of 
power system blackouts: preventive relaying strategies'', IEEE 
Transaction on Power Delivery, Vol. 11. No. 2, April 1996. 

[10] Nan Zhang, Mladen Kezunovic,  “Implementing an Advanced 
Simulation Tool for Comprehensive Fault Analysis”, 2005 IEEE/PES 
Transmission and Distribution Conference & Exhibition, 15-18 Aug. 
2005 

[11] M. Bockarjova, A. Sauhats, G. Andersson ”Statistical Algorithms for 
Fault Location on Power Transmission Lines”, in Proc. 2005 IEEE 
PowerTech Conf., June 27-30, 2005, St.Petersburg, Russia. 

 
 
 

VIII.  BIOGRAPHIES 
 
 

Marija Zima-Bockarjova graduated from the Riga 
Technical University, Latvia in 2002. She obtained her 
PhD from the same university in 2007. In 2000-2005 she 
was a planning engineer at the National power utility 
Latvenergo. In 2005 she started the Ph.D studies at ETH 
Zurich. 
 
 
 

 
 

Antans Sauhats received Dipl.Eng., Cand.Techn.Sc. and 
Dr.hab.sc.eng. degree from the Riga Technical 
University (former Riga Polytechnical Institute) in 1970, 
1976 and 1991 respectively. Since 1991 he is Professor at 
Electric Power Systems. Since 1996 he is the Director of 
the Power Engineering Institute of the Riga Technical 
University. 

Jevgenijs Kucajevs received BSc. and MSc. At present 
doctoral student at Faculty of Power and Electrical 
Engineering of the Riga Technical University. 
 Since 2007 he is working at engineering company 
“Siltumelektroprojekts”. 
 
 
 

 
 
 

Natalja Halilova received BSc. and MSc. At present 
doctoral student at Faculty of Power and Electrical 
Engineering of the Riga Technical University. 
 Since 2008 she is working at engineering company 
“Siltumelektroprojekts”. 
 
 
 
 

 
 

Gregory Pashnin received Dipl.Eng. and Dr.sc.eng. 
degree from the Riga Technical University (former Riga 
Polytechnical Institute) in 1984 and 1992 respectively. 
Since 1991 he is researcher in the Power Engineering  
Institute of the Riga Technical University. 



<<
  /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


