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Abstract— This paper created a new research space in the
faults modeling and detection area of the industrial systems,
especially photovoltaic generators. It reserved for modeling and
detection the hybrid defects, like the presence of cells open- and
short-circuit within the same photovoltaic cells group.

For a small investment, the new algorithm created a new
platform. It exposed a display screen of the database, which
presented the power of the PV module production in each
period. The display screen allows real-time monitoring of the
PV module production throughout the year, and detecting its
anomalies.

Index Terms—PV Module, Modeling, Detection, Open-
Circuit, Short-Circuit, Platform.

NOMENCLATURE
Ve = Cell Voltage;
Leen = Cell Current;
Varowp = Group Voltage;
LGroup = Group Current;
VModute = Module Voltage;
IModute = Module Current;
Vstring = String Voltage;
Istring = String Current;
Vpv = Generator Voltage;
Ipy = Generator Current;

Vel open-cirnit = Cell Open-Circuit Voltage;

Icent Short-Circuit = Cell Short-Circuit Current;

NCGoup = Cells Number in Group;
NZModule = Groups Number in Module;
NMgyring = Modules Number in String;
nSpy = Strings Number in Generator;

I. INTRODUCTION

Thanks to the underlying technology of the photovoltaic
(PV) more quickly, due to the increased demand in the
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world market, the photovoltaic capacity increased of an
individual system (kW) to a photovoltaic plant (MW).
Electrical accidents create malfunctions in the photovoltaic
generator, and they make a remarkable degradation in its
productivity. During this time, the system is incompatible,
in terms of series connection with the resistance of the
transmission line, which will lead to large variations in the
I-V characteristic of its output.

Consequently, the analysis of the PV generator
malfunctions is important information for modeling these
defects and with the availability of powerful software, it can
be simulated and their performance can be predicted and
monitored. Also, with this modeling and the malfunctions
analysis, the faults detection becomes more easy [1-2]. This
detection simplify the tasks of prognostic, diagnostic and
maintenance of the faulty components in a photovoltaic
generator, these advanced functions improve its reliability,
its availability and its security [3-5].

Practically, there are two defects types are the most
dangerous, since its existence on a photovoltaic cell
signified the absence of its power, this on the one hand. In
another, it means a remarkable deterioration in the system
productivity. These two defects are called short- and open-
circuit.

So, the main paper objective is to propose a new
algorithm capable firstly to model the PV module into
healthy and faulty operation, especially when it subjected to
the hybridization of cells short- and open-circuit. Secondly,
this new algorithm is able to detect this faulty type that
affects the PV generator power.

Currently, simulation techniques in real-time of the
photovoltaic systems are developed and available in the
market. These techniques can be grouped into four
categories: /) Special Software for photovoltaic applications



such as: PVSyst [6], PVSIM [7] and RETScreen [8]. 2)
General Software in the form of general platforms such as:
LABVIEW [9], MATLAB [10] and PSIM [11]. 3) Artificial
Intelligence Tools, specifically: Expert System [12], Neural
Networks [13] and fuzzy neural network [12, 14]. 4)
Specific Approaches to simulate the PV generator behavior,
such as: the addition of the I-V characteristics of the various
PV generator components [15], and the electrical modeling
of the I-V characteristic of each interconnection point in the
PV generator [16].

However, it is still difficult to analyze the characteristics
of the photovoltaic installation, within the same atmosphere
conditions. In addition, these techniques use an expensive
solar simulator, and their flexibility is limited, due to the
equipment construction.

Also, the fault diagnosis subject in a photovoltaic
generator occupies a very important part in the literature.
There are several proposed methods and tools to support this
area:

1) Reflectometry method: it’s very effective for the
detection and the localization of the PV strings faults, as it
applied by [17]. Its principle resides in the application of a
voltage signal, then to observe the response signal
waveforms. Also, [18] used this method for the spread
spectrum time type, to detect and predict ground and arc
faults in a photovoltaic generator. This method does not
require any frequency analysis of the voltage or the current
signal, and it can detect the presence of the arc
independently of the inverter operating state.

2) Thermograph method: it based in the faults detection
on the non-electrical parameters, such as: average
temperature, spatial and temporal thermal variations. This
method was chosen by [19] for the detection of the
mismatch fault in the PV module, since this approach can
make an effective analysis of the temperature distribution
throughout the module, with a low cost. Another work
published by [20], It used a thermal camera, based also on
the temperature distribution analysis for the faults detection.
A new system of MPPT is developed to change the
operating point correspond to an optimized MPP. This can
reduce the MPPT time. Also, it can used to calculate the
reference voltage of the MPP [32-34].

3) The third method used for the faults diagnosis of the
PV generator is based on the study and the analysis of its
operating parameters.

[21] developed a simple empirical model to describe the
PV generator performance. This model is based on
estimating the energy losses of each defects category, by the
control of these five parameters only at the PV generator:
Horizontal solar irradiance, Ambient air temperature, PV
module temperature, In-plane solar irradiance, DC power
from array. By against, [22] provided a fault detection
algorithm, it used the comparison of the simulated and
measured performance. It also analyzes the losses present in

the PV generator, by comparing the errors amount of the
direct current and voltage deflection, and a set of thresholds
errors. Another work published by [23] developed software
to determine the fault localization, it based on the
monitoring of the relationship between direct current and
alternating current from the PV system.

The work done by [24] presents a new procedure for the
faults detection of photovoltaic generator. It based on a) the
analysis of power losses, particularly: the thermal capture
losses and diverse capture losses, b) the ratios of direct
currents and voltages with the actual work conditions, as the
environment illumination, and the evolution of the module
temperature. The same research group has developed in
2014 a detection algorithm based on the evaluation of new
currents and voltages indicators [25]. After a simulation
study that was performed to verify the evaluation of these
indicators, computer analysis has been reduced and the
number of monitoring sensors too. The fault detection
procedure can be integrated in the inverter, without using a
simulation software or additional external hardware.

In this context, we have published for the faults
modeling in a PV generator the document [26], which
presents the continuity of the two published documents [27-
28]. In this works, we have proposed a model of the faulty
PV generator, when one of its basic components like cells,
bypass and blocking diodes submit to one of these faults:
short-circuit, open-circuit, impedance and reversed polarity.
For the diagnosis part, we have published the paper [29],
which presents the continuity of the two published papers
[30-31]. In summary, these works are intended to
diagnosing the presence of one of these faults: short-circuit,
open-circuit, impedance and reversed polarity affecting one
of the PV generator basic components, by using two
approaches: a) analysis of the I-V characteristic of the
generator hierarchical, and b) the artificial intelligent tools.

Consequently, the work contribution lies in the proposed
new algorithm for /) modeling the presence influence of the
hybridization of cells open- and short-circuit in the same
photovoltaic module groups. This modeling can provide
very important information in the form of a database, which
used thereafter in the diagnosis of this faulty type. 2) The
second part of the contribution lies in the development of an
algorithm, able to detect this faulty type with a high
accuracy. This algorithm results an important platform, for
the four modes detection of the PV module operation. It’s
based on the study and the analysis of the I-V characteristic
of all defective basic components of the PV module.

II. OPEN- AND SHORT-CIRCUIT CELLS MODELING &
DETECTION ALGORITHMS WITHIN THE PV GENERATOR

The section objective resides in the new algorithm
presentation, which reserved to modeling and detecting the
presence influence, of the cells open- and short-circuit
hybridization on the PV module shown in Fig.1. The new
algorithm is based on the analysis of the I-V characteristic
of the PV module components. The main advantage of this



algorithm is presented in its ability to make the modeling
and the detection of this faulty type independently of the
irradiation, the temperature and the cells number
constituting the PV generator of series / parallel type.
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Fig.1. Photovoltaic Module Description
The proposed algorithm consists of two main parts:

A. Modeling Algorithm of Cells Short- and Open-Circuit
Influence on the PV Module Operation

The I-V characteristic of a healthy PV module is
If Module = N Group,,,,.,,

VModule = ncHealthy Group X ngHealthy Module X VCellilmposed ( 1)

IModu/e = ICe//Hm/,,W

End

But, the I-V characteristic of a PV module contains at
least one open-circuit cell is

If Module = 3 Group,,.,,, &3 Group,,, cyeu

(ngHealthy Module X VCe/lﬁImposed ) +
VMudule = nchup
( ngOpen—Circuit Module X VCell _ Open—Circuit )

Gr OUP tealthy & Open—Circuit )

Else )
[fMOdule c Vv GroupOpen—Circuit

IMDdule = min (I

Viodute = NCGroup X NE Modute X VCelliOpenfCircuit
1 Module = I Bypass—Diode
End
End

Also, the I-V characteristic of a PV module contains at
least one short-circuit cell is

If Module c 3 Cell &3 Cell

Healthy Short—Circuit

VMDdule = z (ncGroup - ncShort—Circuit Group ) X VCellfImposed
8 Module

I

odute =1 Cellyeqty

Else 3)
If Module c V Cell,,

{VModule = 0

ort—Circuit

1

Module — I Cell gy Cireuit +1 Bypass—Diode

End
End

Consequently, the I-V characteristic of a PV module
contains at least one short- and open-circuit cells is
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3Cell
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o2
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Else “4)
3Cell &
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If Module N Group,, ., <
3Cell
Short—Circuit
Module — Group - Short—Circuit g,,, Cell _Open—Circuit
v = Z ne ne X 14
N8 Module
I Module — I Bypass—Diode
End
End

B. Cells Short- and Open-Circuit Detection Algorithm on
the PV Module Operation

If the I-V characteristic of the PV module is

0 = VModule = ngModule X ncGroup X VCelliOpen—Circuit
0 = IModule = ICelli.S'hurthircu[t (5)

means the presence of a healthy PV module. But, if its I-
V characteristic is

NGy oup (VCelliOpen—Circuit + (ng Module — 1) X VCezszpased )

<V vtodtte <

NCGroup ( VCelszposed + (ng Module — 1) X VCelliOpenfCircuit )
0 <1 ypite = Lcar shor—cireui (6)
Where :0 < Veerr tmposea = Veer open—circur



indicates the presence of an open-circuit module
contains at least one healthy PV group. Because, if its I-V
characteristic is

I/Module = ngModule X ncGroup X VCeHiOpen—Cir('uit

(7

0 < IModule < ICellfShort—Circuit

means the presence of an open-circuit module, which all
its PV groups are defective. Also, if its [-V characteristic is

VCell s VMUdu/e s |:(ngmndule X nchu/) ) - 1:| X VC@//

0<171 <1

Module Cell _Short—Circuit

Whe}"e : 0 = VCel/ = VCe// Open—Circuit
- (®)
indicates the presence of a short-circuit module with at
least one healthy cell. Because if all the cells module are
short circuited, so its I-V characteristic becomes

v, 0

Module =
1

Module 2 IC@IliShorlfC[rcu[[ (9)

Finally, if the I-V characteristic of the PV module is

(VC91170pen7Cir‘<'uit + VCellilmpased )
< VMadule < (10)

I:(ngMadule X ncGraup ) - I:I X VCellfOpenfC'ircuit

I Module > 0

means the presence of faulty hybrid module contains
healthy, open- and short-circuit cells. But, if each one of its
groups contains at least one cell short-circuit, and also cell
open-circuit. So, its I-V characteristic becomes

ngModule X VCelli()penfC'ir('uit
< VMndul@ S

(11

I:( ngMadule X ncGraup ) - ngModule :I X VCellfOpenfCir('uit

0<17 <1

Module Cell _Short—Circuit

IV. SIMULATIONS RESULTS

For the performance testing of the proposed algorithm,
we have used for modeling the I-V characteristic cell the
one diode model.

The simulation of the proposed algorithm, which
reserved to modeling and detecting the faulty influence of a
cells open- and short-circuit hybridization results the
followings Figs. 2 to 5.

Fig. 2 presents the first interface into the platform
proposed for modeling and detecting the PV module faults.
It shows that the PV module is in the normal operation.

Fig. 3 presents the second interface into the platform
proposed for modeling and detecting the PV module faults.

It shows the faulty module operation under the existence
influence of fifteen short-circuit cells.

PV Healthy Operation m

Module PV Faulty Operation - Default Type
[cells |
Defective Element
|Hea|thy |
=39
= Number of Defective Elements
T 20

o |

Classification Rate
|75,7 |

I e
5 10 15 20 25 30 35 40 45 50
Times () [3033 |

Classification Error Rate

Fig. 2. Faults Modeling and Detection Platform: Presence Case of Healthy

Cells.
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Fig. 5. Faults Modeling and Detection Platform: Presence Case of Open-
and Short-Circuit Cells

Fig. 4 presents the third interface into the platform
proposed for modeling and detecting the PV module faults.
It shows the faulty module operation under the existence
influence of a single open-circuit cell.



Fig. 5 presents the fourth interface into the platform
proposed for modeling and detecting the PV module faults.
It shows the faulty module operation under the existence
influence of sixteen short- and open-circuit cells.

For the algorithm evaluation, we have chosen two
evaluation criteria and after a large number of testes, we
have found the following results:

1) The detection rate: the proposed algorithm can
calculate the detection rate by the following formulation:

detected observations number
The detection rate = - (12)
total observations number

So, it can detect the various operating modes of the PV
module with a detection average rate of 72.72%.

2) The detection error: the proposed algorithm can
calculate the detection error rate by the following
formulation:

The detection error rate =

falsely detected observations number (13)

detected observations number

So, it shows that it has a significant detection error. It’s
in average about 35.18%. The increase in the value of the
detection error is due to the existence of common areas of
the faults detection between the different operation modes
of the PV module.

VI. CONCLUSION

In this work, we have developed a new algorithm
capable to ensuring a better modeling and detection
functions, of the four module operation modes: normal
operation, operation with short-circuit cells, operation with
open-circuit cells, and particularly operation with cells
short- and open-circuit hybridization.

The proposed algorithm ensured a better fault detection
function in a PV module, with an acceptable rate and a high
error.

The future work of this algorithm is intended to improve
more its performance, for increasing more the detection rate,
and also for reducing more the detection error.

REFERENCES

[1]. N.D. Benavides, P.L. Chapman, Modeling the Effect of Voltage
Ripple on the Power Output of Photovoltaic Modules, [EEE
Transactions on Industrial Electronics, Vol. 55, Issue. 7, pp. 2638 —
2643, July 2008.

[2]. J.T. Bialasiewicz, Renewable Energy Systems With Photovoltaic
Power Generators: Operation and Modeling, /EEE Transactions on
Industrial Electronics, Vol. 55, Issue. 7, pp. 2752 — 2758, July 2008.

[3]. L. Beomseok, B. Jinsung, C. Myeong-in, K. Byeongkwan, P.
Sehyun, Degradation diagnosis system of photovoltaic panels with
mobile application, IEEE Transactions on Consumer Electronics,
Vol. 60, Issue. 3, pp. 338 — 346, Aug. 2014

[4]. E. Roman, R. Alonso, P. Ibanez, S. Elorduizapatarietxe, D. Goitia,
Intelligent PV Module for Grid-Connected PV Systems, [EEE

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

Transactions on Industrial Electronics, Vol. 53, Issue. 4, pp. 1066 —
1073, June 2006.

S. Vergura, G. Acciani, V. Amoruso, G.E. Patrono, F. Vacca,
Descriptive and Inferential Statistics for Supervising and Monitoring
the Operation of PV Plants, /[EEE Transactions on Industrial
Electronics, Vol. 56, Issue. 11, pp. 4456 — 4464, Nov. 2009.

K.J. Sauer, T. Roessler, C.W. Hansen, Modeling the Irradiance and
Temperature Dependence of Photovoltaic Modules in PVsyst, /EEE
Journal of Photovoltaics, Vol. 5, Issue. 1, pp. 152 — 158, Jan. 2015.
L. Tun, G. Yang, L. Si-kun, Design and implementation of a parallel
Verilog simulator: PVSim, in the proceeding of 2004 IEEE ICVD
(17th International Conference on VLSI Design), pp. 329 — 334,
Mumbai, India, 5-9 January 2004.

A. Mehmood, F.A. Shaikh, A. Waqas, Modeling of the solar
photovoltaic systems to fulfill the energy demand of the domestic
sector of Pakistan using RETSCREEN software, in the proceeding of
2014 IEEE ICUE (International Conference and Utility Exhibition
on Green Energy for Sustainable Development), pp. 1 — 7, Pattaya,
19-21 March 2014.

D.S.L. Dolan, J. T. Durago, Development of a photovoltaic panel
emulator using Labview, in the proceeding of 2011 IEEE PVSC (37"
Photovoltaic Specialists Conference), pp. 001795 — 001800, Seattle,
WA, 19-24 June 2011.

D. Kun; B. XinGao; L. HaiHao; P. Tao, A MATLAB-Simulink-
Based PV Module Model and Its Application Under Conditions of
Nonuniform  Irradiance, [EEE  Transactions on  Energy
Conversion,Vol. 27, Issue. 4, pp. 864 — 872, Dec. 2012.

M. Veerachary, PSIM circuit-oriented simulator model for the
nonlinear photovoltaic sources, /IEEE Transactions on Aerospace
and Electronic Systems, Vol. 42, Issue. 2, pp. 735 — 740, April 2006
A. Mellit, Development of an expert configuration of stand-alone
power PV system based on adaptive neuro-fuzzy inference system
(ANFIS), in the proceeding of 2006 IEEE MELECON
(Mediterranean Electrotechnical Conference), pp. 893 — 896,
Malaga, 16-19 May 2006.

F. Mancilla-David, F. Riganti-Fulginei, A. Laudani, A. Salvini, A
Neural Network-Based Low-Cost Solar Irradiance Sensor, /EEE
Transactions on Instrumentation and Measurement, Vol. 63, Issue.
3, pp. 583 — 591, March 2014.

A. Yona, T. Senjyu, T. Funabashi, K. Chul-Hwan, Determination
Method of Insolation Prediction With Fuzzy and Applying Neural
Network for Long-Term Ahead PV Power Output Correction, /EEE
Transactions on Sustainable Energy, Vol. 4, Issue. 2, pp. 527 — 533,
April 2013.

T. Nakamura, M. Imaizumi, S. Sato, T. Ohshima, Change in -V
characteristics of sub cells in a multi-junction solar cell due to
radiation irradiation, in the proceeding of 2012 IEEE PVSC
(Photovoltaic Specialists Conference), pp. 002846 — 002850, Austin,
TX, 3-8 June 2012.

L.F.L. Villa, D. Picault, B. Raison, S. Bacha, A. Labonne,
Maximizing the Power Output of Partially Shaded Photovoltaic
Plants Through Optimization of the Interconnections Among Its
Modules, IEEE Journal of Photovoltaics, Vol. 2, Issue. 2, pp. 154 —
163, April 2012.

T. Takashima, J. Yamaguchi, M. Ishida, Fault detection by signal
response in PV module strings, in the proceeding of 2008 IEEE
PVSC (Photovoltaic Specialists Conference), pp. 1 — 5, San Diego,
CA, USA, 11-16 May 2008.

M.K. Alam, F.H. Khan, J. Johnson, J. Flicker, PV arc-fault detection
using spread spectrum time domain reflectometry (SSTDR), in the
proceeding of 2014 IEEE ECCE (Energy Conversion Congress and
Exposition), pp. 3294 — 3300, Pittsburgh, PA, 14-18 Sept. 2014.

H. Yihua , C. Wenping , W. Jiande , J. Bing , D. Holliday,
Thermography-Based Virtual MPPT Scheme for Improving PV
Energy Efficiency Under Partial Shading Conditions, [EEE
Transactions on Power Electronics, Vol. 29, Issue. 11, pp. 5667 —
5672, Nov. 2014.

Y. Hu, W. Cao, J. Ma, S.J. Finney, D. Li, Identifying PV Module
Mismatch Faults by a Thermography-Based Temperature
Distribution Analysis, I[EEE Transactions on Device and Materials
Reliability, Vol. 14, Issue. 4, pp. 951 — 960, Dec. 2014.



[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

S.K. Firth, K.J. Lomas, S.J. Rees, A simple model of PV system
performance and its use in fault detection, Solar Energy, Vol. 84,
Issue. 4, pp. 624-635, April 2010.

S. Silvestre, A. Chouder, E. Karatepe, Automatic fault detection in
grid connected PV systems, Solar Energy, Vol. 94, pp. 119-127,
August 2013.

W. Chine, A. Mellit, A. Massi Pavan, S.A. Kalogirou, Fault
detection method for grid-connected photovoltaic plants, Renewable
Energy, Vol. 66, pp. 99-110, June 2014.

A. Chouder, S. Silvestre, Automatic supervision and fault detection
of PV systems based on power losses analysis, Energy Conversion
and Management, Vol. 51, Issue. 10, pp. 1929-1937, October 2010.
S. Silvestre, M. A. da Silva, A. Chouder, D. Guasch, E. Karatepe,
New procedure for fault detection in grid connected PV systems
based on the evaluation of current and voltage indicators, Energy
Conversion and Management, Vol. 86, pp. 241-249, October 2014.
W. Rezgui, L.H. Mouss, N.K. Mouss, M.D. Mouss, Y. Amirat and
M.E.H. Benbouzid, Electrical faults modeling of the photovoltaic
generator, International Review on Modelling and Simulations
(IREMOS), Vol.7, N°2, May 2014.

W. Rezgui, L.H. Mouss, N.K. Mouss, M.D. Mouss, Y. Amirat and
M. Benbouzid, Faults Modeling of the Impedance and Reversed
Polarity Types within the PV Generator Operation, in Proceedings of
the 2014 I[EEE EFEA (3rd International Symposium On
Environment Friendly Energies And Applications), Paris (France),
pp. 377-382, 19-21 Nov. 2014.

W. Rezgui, L.H. Mouss, N.K. Mouss, M.D. Mouss, Y. Amirat and
M. Benbouzid, Modeling the PV Generator Behavior Submit to the
Open-Circuit and the Short-Circuit Faults, in Proceedings of the

[29].

[30].

[31].

[32].

[33].

[34].

2014 IEEE EFEA (3rd International Symposium On Environment
Friendly Energies And Applications), Paris (France), pp. 57-62, 19-
21 Nov. 2014.

W. Rezgui, L.H. Mouss, N.K. Mouss, M.D. Mouss, Y. Amirat and
M.E.H. Benbouzid, Optimization of SVM Classifier by k-NN for the
Smart Diagnosis of the Short-Circuit and Impedance Faults in a PV
Generator, International Review on Modelling and Simulations
(IREMOS), Vol.7, N°5, Dec. 2014.

W. Rezgui, L.H. Mouss, N.K. Mouss, M.D. Mouss and M.E.H.
Benbouzid, A smart algorithm for the diagnosis of short-circuit
faults in a photovoltaic generator, in Proceedings of the 2014 IEEE
ICGE, Stax (Tunisia), pp. 1-5, March 2014.

W. Rezgui, L.H. Mouss, N.K. Mouss, M.D. Mouss and M.E.H.
Benbouzid, A Regression Algorithm for the Smart Prognosis of a
Reversed Polarity Fault in a Photovoltaic Generator, in Proceedings
of the 2014 IEEE ICGE, Sfax (Tunisia), pp. 1-5, March 2014.
M.A.G. de Brito, L. Galotto, L.P. Sampaio, G. de Azevedo ¢ Melo,
C. A. Canesin, Evaluation of the Main MPPT Techniques for
Photovoltaic Applications, [EEE Transactions on Industrial
Electronics, Vol. 60, Issue. 3, pp. 1156 — 1167, March 2013.

M. Boztepe, F. Guinjoan, G. Velasco-Quesada, S. Silvestre, A.
Chouder, E. Karatepe, Global MPPT Scheme for Photovoltaic String
Inverters Based on Restricted Voltage Window Search Algorithm,
IEEE Transactions on Industrial Electronics, Vol. 61, Issue. 7, pp.
3302 —3312, July 2014.

F. Paz, M. Ordonez, Zero Oscillation and Irradiance Slope Tracking
for Photovoltaic MPPT, [EEE Transactions on Industrial
Electronics, Vol. 61, Issue. 11, pp. 6138 — 6147, Nov. 2014.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


