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Abstract— The Distributed Generation (DG) relaying on
generating units with small ratings to be linked into the
distribution network close to the consumers. It can provide a
promising future for power generation in electric networks.
Recently, the demand for distributed generation into the
electrical networks is rapidly increasing. Connecting DG units
into the distribution networks can provide environmental,
economic and technical merits. Those merits can be optimized if
the DG unit site and size is properly determined. This paper
presents a proposed multi-objective approach for determining
the optimal allocation of the DG to enhance the voltage profile
and minimizing the total active power loss of the distribution
system. A recent optimization technique, Whale Optimization
Algorithm (WOA), is presented. A portion of the Egyptian
electric network in the East Delta is introduced for testing the
proposed algorithm via MatLab software.

Keywords—Distributed generation, Loss reduction, Radial
distribution network, Whale optimization algorithm.

L INTRODUCTION

Distributed Generation (DG) is a small capacity
generating units connected to the distribution network close to
the consumers. Distributed generators include wind turbines,
solar photovoltaic, small hydro power, Reciprocating Engine,
etc., with or without storage elements. Instead of depending
on huge power stations in the electricity generation field,
nowadays each consumer can generate his need of electricity
by his small generating unit and also can connect it with the
utility. In addition, some people can invest in the field of
electricity generation by constructing their own DG small
plants and selling the electricity to the other consumers. Some
factories can exploits the empty area of the factory surface by
installing photovoltaic modules to feed their loads and sell the
rest to the utility. Wherefore, it can be said that DG made a
breakthrough in the electricity generation sector. Such matter
which made some researchers to predict that the power system
trends to be more distributed. DG can be divided into different
categories according to the power rating [1]. These categories
are showed in Fig. 1.

Connecting the DG units to the distribution network can
achieve number of merits such as:

-Reducing the environmental harmful impacts which can be
produced from the thermal power stations such as CO2 and
SO2,

-Saving in the cost of the transmission and distribution
feeders,
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-Reducing the power loss in the feeders and enhancing the
system efficiency,

-Making competition in the generating electricity market
between the government sector and the private sector
represented in the investors which in turn improving the
product quality and reducing the cost,

-Improving voltage stability, and enhancing the system
reliability [2].

Categories of Distributed

Generation
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Fig. 1. Categories of distributed generation

Proper selection of the site and capacity of the DG units is very
important for achieving these desired benefits. Not favorable
impacts could occur if the DG units are connected without
considering the study of the inserted units rating and place.
These merits can be maximized by obtaining the optimum
allocation of the DG units. Wherefore, several optimization
techniques are presented for solving this problem [3].
Reduction of total active power loss was considered as the
objective function in most of the literatures as [4-6]. ABC
technique is presented in [4], however a proposed Selective
Particle Swarm Optimization (SPSO) is introduced in [5].
Genetic Algorithm (GA) is presented in [6]. The optimization
variables were considered as the generators site, size, and
power factor in [4]. However, only sizing optimization is
considered in [6], and the DG unit is linked with the bus which
has minimum voltage. In [5], the DG units are linked with the
buses which have the highest loss sensitivity factor. PSO
technique is presented for solving the optimization technique
in [7]. While in [2] a recent optimization technique, Crow
Search Algorithm (CSA), is presented.

The total active power loss is minimized in the literatures
subjected to some constraints. The active and reactive power
balance constraints are considered in [8,9], but the voltage
profile constraint is considered in [4-5,8-9]. In literature [5]
the DG penetration level constraint is taken into consideration.



It is assumed that the maximum DG penetration level is in a
range of 0-50% of total load.

On the other hand, different case studies are considered to test
the solution proposed in each literature. A practical radial
distribution system of Iraqi network consisting of 30 buses is
considered in [8], but in [6], a standard system of IEEE 30 bus
test distribution system is presented. The IEEE 33 and 69
standard bus systems are considered in [4-5].

In some literatures, the impact of DG is studied without using
optimization techniques as [10-11]. The impact of DG on
voltage profile and power losses is studied in [10]. The DG
unit is located once at the bus which has the minimum voltage
and another with the loading center. However, in [11], the
effect of three different models of DG types on real power
loss, reactive power loss and the voltage profile have been
presented.

In addition, some literatures took into consideration number
of objectives forming a multi-objective function by weighting
factors as in the literatures [2,7]. In reference [2], the multi-
objective function was based on the cost, and the voltage
profile was not taken into the objective function. While, the
study in reference [7] depended on only one type of DG units
which inject both of P and Q.

In this paper, a recent optimization technique, Whale
Optimization Algorithm (WOA), is proposed for determining
the optimal size and site of the DG units. A proposed multi-
objective function is developed to enhance the voltage profile
and minimizing the total active power loss of the distribution
system. Different types of DGs are considered and compared
according to the total active power loss reduction, voltage
enhancement via determining the minimum bus voltage, and
the proposed multi-objective function. The proposed
algorithm is tested by a practical distribution system, a portion
of the Egyptian electrical network in the East Delta, using
MATLAB software.

The problem is formulated using the power flow equations,
and the simultaneous non-linear equations in power flow
analysis are solved via Newton Raphson method.

The rest of the paper is organized as follows: section 2
presents the problem formulation. Section 3 gives a brief
summery of the WOA technique. While the system under
study and the obtained results for each DG type are given in
section 4. The calculations are presented in section 5.

II. PROBLEM FORMULATION

Power-flow, or load flow, studies are of great importance
in studying power system operation, planning, and protection
in steady state. In power flow analysis, it is assumed that the
system under study is in the three phase equilibrium
conditions, so that one phase of the system can be represented
in calculations. The power flow problem, mainly, is the
calculation of voltage magnitude and phase angle at each bus
in the system. As a result of this calculation, active and
reactive power flows in transmission lines, as well as losses,
can be computed [6,12].

A. Objective function

In optimal DG sizing and location problem, the objective is
selected to minimize the total active power loss and to
improve the voltage profile. Wherefore, two indices are
proposed: The Active Power Loss Reduction Index (APLRI),
and the Voltage Deviation Index (VDI). Thus, the multi-
objective function can be formulated as:

Minimize (MOF)
MOF = w,APLRI + w, VDI @)
Where,
P 2
APLRI = loss,DG ( )
P loss,base

Where Py, pg is the total active power loss after connecting
the DG units (kW), Pjyss pase 1S the total active power loss for
the base case (without DG) (kW), and w; and w, are
weighting factors. The total active power loss can be
formulated as [8]:

NB (3)
Puss = ) GylVE + V? = 2Wjcos(8; - )]

k=1

Where NB is the branches number, G;; is the conductance of
the line between the two buses i and j.

To maximize the enhancement of the voltage profile, the VDI
is considered into the objective function. This index excludes
the DG size—site pair which gives higher voltage deviations
from the nominal value. In this way, closer the index to zero,
better is the voltage profile. The VDI can be formulated as [7]:

V. — V. 4
VDI = maxN, (=21 @)

Vnom
Where 1}, is the nominal voltage magnitude and N is the

buses number.

B. Constraints

In this paper, the following constraints are considered:
1. Equality Constraints:

The equality constraints considered in this paper are the
following:

e Active power generation limitations
The total active power losses and loads should be covered by
the generated real power from conventional generators and
DG units [3].
Pi=PDGi_PDi (5)

n
= Vi ) Vil Gy co5(8; = 8) + Byesin(s; = 8]
k=1
Where Gy, is the conductance of the line between the two

buses i and k, By, is the susceptance of the line between bus i
and bus k., and P; is the net injected active power at bus i,

e Reactive power generation limitations
The total reactive power losses and load demand should equal
to the total reactive power generated from conventional
generators and all DG units.

Qi = Qpg; — O, (6)

n
= Vi ) Vel Guk sin(8: = &) = Bucos(; = 5]
k=1

Where Q; is the net injected reactive power at bus i.



2. Inequality Constraints:

The inequality constraints considered in this paper are the
following:

. Voltage profile limitations:
Vimin < Vi < Vimux (7)

In this paper, the maximum allowable variation in the
magnitude of the bus voltage is considered to be 5%.

° DG unit capacity constrains:
Ppgi < Ppgi < Ppgi- (®)
min max
pei < Qpei < Qpgi ©)

The real and reactive power consumed from the DG unit i
must be limited with its maximum and minimum limits of
generation.

III. WHALE OPTIMIZATION ALGORITHM

WOA is a recent optimization technique developed by
Mirjalili [13]. The hunting method of a special kind of whales,
called the humpback, gave the idea to develop an optimization
technique simulating it as shown in Fig. 2.

v
Fig. 2. The hunting method of the humpback whale

The following equations describe briefly the algorithm:

Xt+1) =xt)—A4A.D (10)
D= |C.xX@® - (11)
A=2.d.7-a (12)
(=27 (13)

The vector of the search agents positions at the next iteration,
X(t + 1), can be obtained from equation (10) from the current
positions, F(t), and the coefficient vectors A and € which
are calculated in the equations 12, and 13. Where d is
decreased linearly from 2 to 0 over the iterations, and 7' is a
vector of random values from 0 to 1.

The bubble-net hunting method have two approaches:

A.  Encircling prey mechanism

In this approach A takes a random value from -a to a. The new
positions of the search agents could be obtained by varying the
value of 4 in the interval [-1,1]. Fig. 3 illustrates how the
agents can move from (x,y) to the new positions at (x*,y™)
by0<A<I1.
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Fig. 3. Encircling prey mechanism

B.  Spiral updating position

In this approach the movement of the whale towards the prey
is in helix-shaped path as shown in Fig. 4.
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Fig. 4. Spiral updating position

The global search can be achieved by the following two
equations:

7| (14)
A.D 15)

IV. CASE STUDY AND SIMULATION RESULTS

The system under study is a portion of the electrical
network in the East Delta in Egypt [14]. The one-line diagram
of the case study is presented in Fig. 5. The base values are
0.027221 MVA, and 11 kV. The total active power loss is
calculated at the base case. It is approximately 839.9827 kW.
The minimum voltage is obtained at bus 30, the farthest bus
from the substation which has the largest voltage drop, with a
magnitude of 0.946 p.u. which is lower than the allowable
limit considered in this paper. The multi-objective function at
this case equals approximately 0.858.
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Fig. 5. One line diagram of the east Delta network.

In this paper, the optimal allocation of the DG units are
determined to minimize the multi-objective function for one,
two, and three DG units. The weighting factors are considered
to be w;=0.85, and w,=0.15. In addition, different types of
DG are considered as follows:

DG type 1: injects P only, i.e. operates at unity power factor,
such as conventional PV panels

DG type 2: injects Q only, i.e. operates at zero power factor,
such as shunt capacitors.

DG type 3: injects both of P and Q and operates at power
factor of 0.85 such as diesel generators.

A. DG type 1: injects P only

First, all units are assumed to inject P only, and the optimal
allocation of the units are determined by WOA. The results
presented at table I. The optimal site for one DG is obtained at
bus 18 with an optimal capacity of 12391 kW. Inserting this
unit achieved total active power loss reduction by 52.2%, and
the voltage magnitude at all buses became accepted. While the
optimal sites for two DG units are obtained at bus 2 and bus
19 with a total capacity of 23201 kW. Inserting these two units
achieved total active power loss reduction of 60%, and the
voltage profile at all buses became accepted compared with
the base case. For three DG units, the optimal sites are at the
buses 2, 4, and 19 with 63.3% reduction in the total active
power loss, and the voltage magnitude at all buses became
accepted. It can be noticed that the greater the number of DG
units, the less in MOF, but the maximum number of the DG
units is assumed to be three units in this paper. In addition,
considering both of APLRI and VDI in the MOF enhances the
voltage profile with achieving minimum total active power
loss. Figure 6 shows the voltage profile at the base case and
after connecting the DG units of type 1. The voltage profile is
accepted for all buses.

B. DG type 2: injects Q only

Here, all DG units are assumed to inject Q only, and the
optimal allocation of the units are determined by WOA. All
the results are illustrated in table II. It can be noticed that the
optimal site of connecting one unit is also bus 18 as the first
case with a capacity of 7752 kVAR. A reduction of 20.9% in
the total active power loss is achieved, and the voltage profile
at all buses became accepted compared with the base case. For
connecting two DGs, the optimal locations bus 4 and 19 with
a total capacity of 12448 kVAR. The total active power loss
reduced by 24.9%, and the voltage magnitude at all buses
became accepted. The optimal sites of the three units are the
buses 2, 21, and 6 with a total capacity of 15680. The total
active power loss reduced by 25.6%, and the voltage profile at
all buses became accepted. From the results, it can be noticed
that the contribution of this type of DG in reducing the total
active power loss and improving the voltage profile is lower
than the other types. Figure 7 shows the voltage profile at the
base case and after connecting the DG units of type 2. The
voltage profile is accepted for all buses.

TABLE 1. THE RESULTS OF CONNECTING DG UNITS OF TYPE 1 TO THE
DISTRIBUTION NETWORK

Min.
Numbe DG DG Sum. Total Total bus
rof units’ units’ Of DG activ active voltag
DG optima | optima | optima | MOF e power ¢ (bus
units 1 1 size I sizes powe loss no.) in
locatio (kW) (kW) rloss | reductio p.u.
n (kW) n
(%)
One DG1 12391 12391 0.409 | 401.1 522 0.978
DG (bus 13)
unit 18)
DG1 13249
Two (bus 23201 0.342 3354 60 0.981
DG 2) (30)
units 9952
DG2
(bus
19)
DGl 4838
Three (bus 2)
DG 22512 0314 | 307.9 63.3 0.981
units DG2 7732 0 (30)
(bus
4)
DG3 9942
(bus
19)
|—e-without DG
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Fig. 6. Voltage profile of the East Delta network at the base case and after
connecting DG units of type 1

C. DG type 3: injects P and Q

In this case, all DG units are assumed to inject both of P and
Q at 0.85 power factor, and the optimal allocation of the units
are determined by WOA. All the results are presented in table
III. The optimal site of connecting one DG is obtained also at
bus 18 with a capacity of 14575 kVA. The total active power
loss reduced by 71.8%, and the voltage profile became
accepted for all buses. . Furthermore, the optimal sites of the
two units are buses 19 and 5 with a total capacity of 21373
kVA. The total active power loss reduced by 85.7%, and the
voltage magnitude became accepted for all buses. The
optimal sites of the three units are buses 15, 7, and 21 with a
capacity of 22528 kVA. The total active power loss reduced
by 90%, and accepted voltage profile was achieved. The
results show that this type of DG is the best type for enhancing
the voltage profile and minimizing the power loss. Figure 8
presents the voltage profile at base case and after connecting
one, two, and three units of type 3. This type achieves the best
voltage profile.



TABLE II. THE RESULTS OF CONNECTING DG UNITS OF TYPE 2 TO THE
DISTRIBUTION NETWORK

The convergence characteristics of the WOA for the proposed
MOF is presented in Fig. 9 for one, two, and three DG units

) of type 1.
Numb DG DG Sum. Total Total Min.
er of units’ units’ OfDG activ active bus
DG optima | optima | optima MOF e power voltag T .
units 1 1size 1 sizes powe loss e (bus ) R ~+-without DG
locatio (kVA (kVA rloss | reductio | no.)in =*-One DG
n R) R) (kW) n pu =#»=Two DGs
(%) e wThree DGs
g
One DGI1 7752 7752 0.680 664. 20.9 0.955 o
DG (bus 8 (30) o !
unit 18) =
DGI | 3854 N
Two (bus 4)
DG 12448 0.645 630. 249 0.956
units DG2 6594 4 30) 0.95
(bus
19)
DG1 7715
(bus 2) Bus number
Three
DG DG2 4965 15680 | 0.638 | 624. 25.6 0.956 Fig. 7. Voltage profile of the East Delta network at the base case and after
units (;Jlu)s 6 6 (30) connecting DG units of type 2
3000
DG3
(bus 6)
TABLE III. THE RESULTS OF CONNECTING DG UNITS OF TYPE 3 TO THE DISTRIBUTION NETWORK
Number of DG units’ DG DG DG Sum. Total Total Min. bus
DG units optimal units’ units’ units’ Of DG active active voltage (bus
location optimal optimal optimal optimal MOF power power no.) inp.u.
active reactive apparent ratings loss loss
power power power (kVA) (kW) reduction
size size rating (%)
(kW) (kVAR) (kVA)
One DG DGl (bus 18) 12389 7676 14575 14575 0.2430 237.1 71.8 0.9798 (13)
unit
DG1 (bus 19) 10923 6767 12851
Two DG 21373 0.1234 120.5 85.7 0.9901 (30)
units DG2 (bus 5)
7244 4488 8522
DGl (bus 15) 8940 5539 10518
Three DG
units
DG2 (bus 7) 4848 3004 5704 22528 0.0863 83.9 90 0.9914 (30)
DG3 (bus 21) 5360 3321 6306
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Fig. 8. Voltage profile of the East Delta network at the base case and after
connecting DG units of type 3
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Fig. 9. The variation of the MOF versus the number of iterations for one, two,
and three units of type 1

V. CONCLUSIONS

This paper presented a recent optimization technique, WOA, to
solve the optimization problem. The proposed algorithm is
tested by different types of DG. An index-based multi objective
function was minimized by each of the size and place of the
units. A portion of the electrical network in the East Delta was
presented for testing the proposed algorithm. The obtained
results illustrated the effectiveness of the WOA in reducing the
total active power loss and improving the voltage profile. It is
noticed that the third type of DG, injects both of P and Q,
achieved the maximum reduction in the total active power loss
and the best voltage profile. It was noticed that connecting one
unit of the third type reduced the total active power loss by
71.8%, while connecting two units of the same type made a
reduction of 85.7%. In case of connecting three units of the third
type the total active power loss reduced by 90%. Such that
results could not be obtained by using the first two types of the
DG units. Also, the results showed that the second type of DG,

injects Q only, was the worst in terms of reducing the power loss
or enhancing the voltage profile.

REFERENCES

[1] Ackermann, Thomas, Goéran Andersson, and Lennart Soder. "DG: a
definitionl." Electric power systems research, vol. 57, pp. 195-204, 2001.

[2] Ismael, Sherif M., Shady HE Abdel Aleem, and Almoataz Y. Abdelaziz.
"Optimal selection of conductors in Egyptian radial distribution systems
using sine-cosine optimization algorithm." Nineteenth International
Middle East Power Systems Conference (MEPCON). IEEE, 2017.

[3] HA, Mahmoud Pesaran, Phung Dang Huy, and Vigna K.
Ramachandaramurthy. "A review of the optimal allocation of DG:
Objectives, constraints, methods, and algorithms." Renewable and
Sustainable Energy Reviews, vol. 75, pp. 293-312, 2017.

[4] Abu-Mouti, Fahad S., and M. E. El-Hawary. "Optimal DG allocation and
sizing in distribution systems via artificial bee colony algorithm." IEEE
transactions on power delivery 26.4 (2011): 2090-2101

[5] Sarfaraz, Bansal Ajay, and Sonali Singh. "Optimal allocation and sizing
of DG for power loss reduction." International Conference & Workshop
on Electronics & Telecommunication Engineering (ICWET 2016). IEEE,
2016.

[6] Hasibuan, A., S. Masri, and W. A. F. W. B. Othman. "Effect of DG
installation on power loss using genetic algorithm method." IOP
Conference Series: Materials Science and Engineering. Vol. 308. No. 1.
IOP Publishing, 2018.

[7] El-Zonkoly, A. M. "Optimal placement of multi-distributed generation
units including different load models using particle swarm optimisation."
IET generation, transmission & distribution 5.7 (2011): 760-771.

[8] Sajir, H., Rahebi, Javad, Abed, Amir, & Farzamnia, Ali "Reduce power
losses and improve voltage level by using DG in radial distributed grid."
2017 IEEE 2nd International Conference on Automatic Control and
Intelligent Systems (I2CACIS). IEEE, 2017.

[9] Ali, Ahmed, 2016, "Hybrid optimization algorithm to the problem of
distributed generation power losses", 2016 IEEE International Conference
on Systems, Man, and Cybernetics (SMC), Budapest, Hungary.

[10] Lepadat, Ionel, 2017, "Impact of Distributed Generation on voltage
profile and power losses in a test power grid", 2017 International
Conference on Optimization of Electrical and Electronic Equipment
(OPTIM) & 2017 Intl Aegean Conference on Electrical Machines and
Power Electronics (ACEMP), Brasov, Romania.

[11] Ogunjuyigbe, A. S. O., T. R. Ayodele, and O. O. Akinola, 2016, "Impact
of distributed generators on the power loss and voltage profile of sub-
transmission network", Journal of Electrical Systems and Information
Technology, Vol. 3, No. 1, pp. 94-107.

[12] William D. Stevenson. “elements of power system analysis.” Fourth
edition, McGraw-Hill company, New York.

[13] Mirjalili, Seyedali, and Andrew Lewis. "The whale optimization
algorithm." Advances in engineering software 95 (2016): 51-67.

[14] El-Ela, Adel Ali Abou and El-Sehiemy, Ragab A and Kinawy, Abdel-
Mohsen and Mouwafi, Mohamed Taha "Optimal capacitor placement in
distribution systems for power loss reduction and voltage profile
improvement." IET Generation, Transmission & Distribution 10.5
(2016):1209-1221.




<<
  /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 true
  /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
    /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
    /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
    /DoulosSIL
    /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
    /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
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-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
    /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
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /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
    /SILDoulosIPA
    /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
    /SymbolTiger
    /SymbolTigerExpert
    /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
    /Tiger
    /TigerExpert
    /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


