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Abstract—Branch outage problem is one of the key problems
in power system security analysis. This paper solves branch
outage problem using a bounded approach. Local constrained
optimization problem in the bounded approach is solved by the
gravitational search algorithm. Test results of IEEE 14, 30, and
118 bus systems are compared to those of ac load flow method
in terms of both accuracy and speed.

Index Terms—Branch outage, contingency studies, gravita-
tional search algorithm, intelligent methods, modeling, optimiza-
tion.

I. INTRODUCTION

Electrical power systems are mainly composed of branches,
transformers, and generators. Outage of any of these compo-
nents could cause serious disturbances in a system. One of the
main studies that an electricity management center operator
should perform for post outage state estimation is the branch
outage simulation.

AC power flow method can be used for branch outage
simulation but it is not computationally effective even for mod-
erate size power systems. To speed up the solution process,
hence be able to study many scenarios, some linearized and
approximated methods have been developed [1]-[3]. However,
they suffer in handling bus voltage magnitudes and reactive
power flows. A recent work simulates branch outage problem
by a pair of fictitious reactive power sources formulating it as
a local constrained optimization problem [4]. The model deals
with a limited number of busses and corresponding reactive
power mismatch equations included in a bounded region. It
produces good results both in terms of accuracy and speed.

Optimization problems can either be solved analytically or
numerically. Numerical methods can be classified into two
types: gradient based methods and non-gradient based meth-
ods. Among the former are the steepest descent method, the
conjugate gradient method, and the Lagrangian method. They
use information of the derivatives with respect to the variables.
On the other hand, the latters are genetic algorithms, particle
swarm optimization method, simulated annealing method, dif-
ferential evolution method, harmony search method etc. These
methods first generate initial solution candidates, followed by
generation of better solution candidates using evolutionary
operators like mutation, crossover, and randomization.

One of the recently developed non-gradient based methods
is the gravitational search algorithm [5], [6]. This algorithm
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is based on the Newtonian gravity principle, which states that
every particle in the universe attracts every other particle with
a force directly proportional to the product of its mass and
inversely proportional to the square of the distance between
the two. In the algorithm, solution candidates are considered as
objects and their performances are measured by their masses.
All the objects attract each other by the gravity force. The
position of an object changes according to its acceleration.
The algorithm first generates an initial population. In the
second step, the fitness value of each agent is evaluated. Next,
the algorithm finds the best and the worst elements of the
population and calculates the mass and acceleration values
for each object in order to update velocity and position. If
a stopping criterion is met the algorithm terminates otherwise
restarts from the second step.

This study presents gravitational search algorithm based
solution of a branch outage problem defined in [4]. Up to
now, this problem has been solved by genetic algorithms [7],
particle swarm optimization [8], differential evolution, and har-
mony search [9]. The aim of the proposed algorithm is to speed
up the solution without sacrificing the accuracy. Post outage
system state is determined by solution of a local optimization
problem with the gravitational search algorithm. Matlab based
power system package, Matpower and an interacting software
are used for the simulations. The proposed solution algorithm
is tested with IEEE standard test cases (14, 30, and 118
bus systems). The results of the solutions are compared and
discussed both from the point of accuracy and solution speed.

The rest of the paper is organized as follows: In the second
part, a branch outage model and a local optimization method
for solving branch outages are defined. In the third part, the
basics of the gravitational search algorithm are introduced.
Next, adoptation of the gravitational search algorithm for the
branch outage problem is given and finally, test results for
IEEE 14, 30, and 118 bus test systems are illustrated.

II. BRANCH OUTAGE MODELING

An interconnected power system transmission line’s 7
equivalent, connecting two busses and the associated reactive
power flows are given in Fig. 1.

Reactive power flowing through the line ij, transferred
reactive power, and reactive power loss are represented by
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Fig. 1. Transmission line and reactive power flow model. a) 7 equivalent of
a transmission line. b) reactive power flows.

Qij, QZ;, and @,; respectively. These reactive powers can be
expressed in terms of system variables as follows.

Qij = —[Vi? = ViVjcosdjilbij + ViV;gij sin 6
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Pre-outage and actual outage states of a transmission line are
shown in Figures 2.a and 2.b respectively. A line outage is
simulated using fictitious sources as shown in Fig. 2.c [4].
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Fig. 2. Line outage modeling. a) pre-outage b) actual outage c) simulated
post outage.

Local constrained optimization is solved in the bounded
network which is composed of the first order neighbours

of the outaged buses. Only load bus voltage magnitudes in
this bounded region are taken into consideration during the
computation process of the optimization problem.
The procedure for the existing method is as follows.
1) Select an outage of a branch, connected between busses
i and j, and number it as k.
2) Calculate bus voltage phase angles using linearized MW
flows (see [10] for details).
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where, X represents the inverse of the bus susceptance
matrix, P;; is the pre-outage active power flow through
the line, and xj represents the reactance of the line
at hand. If the voltage magnitudes are calculated, then
the calculation of the busses included in the bounded
network would suffice. .

3) Calculate the reactive power transfer @;;between the
busses. This power includes the increment due to the
change in bus voltage phase angles.

4) Minimize the reactive power mismatches of busses i
and j. This process is mathematically equivalent to the
following constrained optimization problem.

w0, 11 @6 = (@i + Q) + Qo 6)
Qj — (—Qi; + Qi) + Qpj ||
subject to  gq(Vy) = AQy — By AV, =0

where, || - || is the Euclidean norm of a vector. Equation
(6) is linear reactive power equation for load busses,
AQ is reactive power mismatch vector, V' is bus voltage
magnitude vector and B is bus susceptance matrix. It
should be stated that only two elements of AQ) vector
are nonzero and they are represented as shown below.

[AQ]: [AQ]; = —[AQ]; = Qi — Qij (7

On the other hand, we use subscript b to denote the
bounded region where the optimization process is done.
For the case of a transformer with tap t, these values are
given as follows.

[AQ}Z = Qsi - z;
[AQLk = {[AQ); = =vw; [2Q): ®)
[AQ]r =0 for k#1i,j

III. GRAVITATIONAL SEARCH ALGORITHM

Gravitational Search Algorithm (GSA) is one of the recently
developed evolutionary algorithms which is based on the law
of gravity. Since it is a new algortihm, up to now it has
not been applied to the traditional power system problems
besides, but it has been applied to the allocation of static VAR
compansators [11] and vertex covering problem [12].



Fig. 3.

Total force acting on an object and its acceleration.

In the algorithm agents are considered as objects and their
performances are measured by their masses [6]. Each mass
represents a solution and every object attracts the other objects
by the gravity force. Hence, with respect to the law of motion,
objects try to move towards the heavier objects. The heavier
masses represent good solutions and they move slower than
the lighter ones representing worse solutions.

Two well known equations are used in GSA. The first one
is the gravitational force equation between the two particles,
which is directly proportional to their masses and inversely
proportional to the square of distance between them [6]:

My My
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In the algorithm R is used instead of R? since the authors of

[6] reported that this case provided better results.

The second one is the equation of accelaration of a particle
when a force is applied to it:
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Gravitational constant value is proportional to the ratio of

the initial time with respect to the actual time as shown in

(11). G(tp) in (11) is the value of the gravitational constant
at the initial time.

(10)

G(t) = Glto) x (2)° (1n)

Active gravitational mass, passive gravitational mass, and
inertial mass are defined in physics. Active gravitational force
is a measure of the strength of the gravitational field due to a
particular object [6]. Passive gravitational force is a measure
of the strength of an object’s interaction with the gravitational
field [6].

Steps of GSA can be given as follows.

1) Initialize gravitational constant G. Decide the number of
agents, N, to use in GSA.

2)

3)

4)

5)

6)

7

8)

Initialize the positions of a system with N masses as
follows.

X;=(xb, -,z 2?) for

1=1,2,--- N
(12)

where, x¢ represents the initial position of the ith mass

in the dth dimension.

Decrease gravitational constant according to the follow-

ing equaiton.

G(t) = Goe T (13)

where « is a user specified constant, 7" is the total
number of iterations (time steps), and ¢ is the current
iteration.
Evaluate the fitness of each object. Calculate the grav-
itational and inertial masses by using the following
equations.

My = My, = My = M, 1=1,2,--- N
) fitness; (t) — worst(t)
m; =
best(t) — worst(t)
i(t
M) = it (14)

Zj‘vzl my; (t)
In (14) fitness;(t) represents the fitness value of the ith
mass at time t, worst(t) and best(t) are the minimum
value of the all fitness values and maximum value
of the all fitness values for a minimization problem
respectively. For maximization problems the opposite of
this expression applies.
Compute the force acting on mass ¢ from mass j at time
t as shown below.
M i(f) X Ma' t

R UREA )
where, M,; is the active gravitational mass of object j,
M), is the passive gravitational mass of object 7, G(¢) is
the gravitational constant at time t, € is a small constant,
R;; is the Euclidean distance between two objects ¢ and

J-
Compute the total force that acts on object ¢ in dimen-
sion d as follows.

5)

N

F(t) = Z

jEKbest,jF#i

rand; F{(t) (16)
where rand; is a random number between 0 and 1, and
Kbest is the set of first K objects with the best fitness
value and biggest mass.
Find the acceleration of object i in dth dimension.
Fé
d 4

ai(®) M;i;(t)
Compute the velocity and the position of the object for
time ¢ + 1 by using the following equations.

A7)
vd(t +1) = rand; x vi(t) + a? (18)

23t +1) = 2¢(t) + vd(t + 1) (19)



where rand; is a random number between 0 and 1.

9) If the norm of two consecutive best values of x; is
smaller than a specified tolerance value, or the best
values don’t change for a spacified number of iterations
stop, otherwise goto step 3.

A. Gravitational Algorithm For Branch Outage Problem

Application of gravitational search algorithm for solving
line outage problem can be summarized as follows.

1) Run a base case load flow to obtain bus voltage magni-
tudes of the load buses in the bounded region.

2) Initialize gravitational constant G = G > 0 and decide
the number of agents N.

3) Create an initial Qs; solution candidate vector, com-
posed of N elements.

4) Decrease G according to (13).

5) Determine AQ); vector, either using (7) or (8), then
solve the equations given below and update voltage
magnitudes.

(Bb)il A Qb = AVE) and Vi = Vora + AV

6) After evaluating the objective function in (6) for all
objects, and finding the best and the worst fitness values,
calculate the gravitational and inertial masses by using
(14).

7) Compute the force acting on mass ¢ from mass j using
(15).

8) Compute the total force on object ¢ using (16) and the
acceleration of object ¢ using (17).

9) Compute the velocity and the position of all the objects

for the next time step using (18) and (19).

If the norm of the difference between the two con-

secutive best values of ()y; is smaller than a specified

tolerance value, or the best values don’t change for a

specified number of iterations stop, otherwise goto step

3.

10)

IV. TEST RESULTS

GSA application of branch outage problem is tested on
IEEE 14, 30, and 118 bus test systems. Matlab based open-
source software Matpower [13] is used as a tool. Programs for
simulating the outages are written in Matlab.

In all simulations, program parameters are chosen as fol-
lows:

Go =1,

population size = 15,

e = 0.0001,

maximum iteration number = 60.

The program stops if the variables providing the best
solution in the generation do not change for 10 consecutive
iterations.

Tables 1-5 illustrate the simulation results for several test
systems. In the tables V¢ repesents the post-outage voltage
magnitude of a specific bus calculated by using full AC
load flow where, Vgga symbolizes the post-outage voltage
magnitude of a specific bus calculated by using GSA method.

Err% represents the percentage error of the specific bus
voltage magnitude, and is computed as follows.

abs(Vac — Vgsa)
Vac

Among several simulations, two representative outage re-
sults will be illustrated for IEEE 14 bus system. Table I
shows post outage voltage magnitudes for the outage of a
line connected between buses 7 and 9 and for the outage of
a transformer connected between busses 5 and 6. Maximum
percentage voltage magnitude errors for the outage of the
line and for the outage of the transformer are 0.61 and 0.86
respectively.

Err% = 100 x

(20)

TABLE I
TwO REPRESENTATIVE POST-OUTAGE VOLTAGE MAGNITUDE
CALCULATIONS FOR IEEE 14 BUS TEST SYSTEM

Outage of Line 7-9 Outage of Transformer 5-6
E}ES Vac Vasa | Em(%)|| Vac Vasa | Er(%)
1 1.0600 | 1.0600 | 0.00 1.0600 | 1.0600 | 0.00
2 1.0450 | 1.0450 | 0.00 1.0450 | 1.0450 | 0.00
3 1.0100 | 1.0100 | 0.00 1.0100 | 1.0100 | 0.00
4 1.0169 | 1.0178 | 0.08 1.0181 | 1.0268 | 0.86
5 1.0174 | 1.0196 | 0.21 1.0272 | 1.0348 | 0.74
6 1.0700 | 1.0700 | 0.00 1.0700 | 1.0700 | 0.00
7 1.0671 | 1.0698 | 0.26 1.0656 | 1.0657 | 0.01
8 1.0900 | 1.0900 | 0.00 1.0900 | 1.0900 | 0.00
9 1.0291 | 1.0353 | 0.61 1.0682 | 1.0601 | 0.77
10 1.0282 | 1.0338 | 0.55 1.0614 | 1.0544 | 0.66
11 1.0446 | 1.0480 | 0.32 1.0623 | 1.0587 | 0.34
12 1.0535 | 1.0539 | 0.04 1.0543 | 1.0555 | 0.11
13 1.0459 | 1.0472 | 0.13 1.0525 | 1.0510 | 0.14
14 1.0179 | 1.0225 | 0.45 1.0422 | 1.0381 | 0.39

In table II maximum percantage errors and corresponding
buses are given for all possible outages in IEEE 14 bus system.

TABLE 11
MAXIMUM PERCENTAGE ERRORS FOR IEEE 14 BUS TEST SYSTEM
Max. Error | Bus

Branch %) No.
1-5 0.16 4
2-4 0.32 5
2-5 0.10 4
3-4 0.10 5
4-5 0.73 9
4-7 0.79 9
4-9 0.13 9
5-6 0.86 4
6-11 0.41 11
6-12 0.87 12
6-13 1.07 13
7-9 0.60 9
9-10 0.15 10
9-14 0.07 9
10-11 0.15 10
12-13 0.08 12
13-14 0.36 14

Table IIT gives the post bus outage voltage magnitudes and
their corresponding percentage errors for the two representa-
tive outages (outage of line connected between busses 4 and 6



and outage of a transformer connected between busses 4 and
12) in IEEE 30 bus test system. Maximum percentage errors
for these two cases are 0.52 and 0.64, respectively.

TABLE III
TWO REPRESENTATIVE POST-OUTAGE VOLTAGE MAGNITUDE
CALCULATIONS FOR IEEE 30 BUS TEST SYSTEM

Outage of Line 4-6 Outage of Transformer 4-12

W Vac | Vasa | Bn)|| Vac | Vosa | Em%)
1 1.0500 | 1.0500 | 0.00 1.0500 | 1.0500 | 0.00
2 1.0500 | 1.0500 | 0.00 1.0500 | 1.0500 | 0.00
3 1.0233 | 1.0223 | 0.10 1.0419 | 1.0455 | 0.34
4 1.0165 | 1.0154 | 0.10 1.0396 | 1.0439 | 0.42
5 1.0500 | 1.0500 | 0.00 1.0500 | 1.0500 | 0.00
6 1.0399 | 1.0411 | 0.12 1.0381 | 1.0408 | 0.26
7 1.0364 | 1.0373 | 0.09 1.0355 | 1.0371 | 0.16
8 1.0500 | 1.0500 | 0.00 1.0500 | 1.0500 | 0.00
9 1.0507 | 1.0532 | 0.24 1.0498 | 1.0482 | 0.15
10 1.0449 | 1.0499 | 0.48 1.0462 | 1.0397 | 0.62
11 1.0500 | 1.0500 | 0.00 1.0500 | 1.0500 | 0.00
12 1.0526 | 1.0507 | 0.18 1.0252 | 1.0219 | 0.32
13 1.0500 | 1.0500 | 0.00 1.0500 | 1.0500 | 0.00
14 1.0392 | 1.0376 | 0.15 1.0131 | 1.0109 | 0.22
15 1.0339 | 1.0346 | 0.07 1.0150 | 1.0108 | 0.41
16 1.0397 | 1.0427 | 0.29 1.0288 | 1.0222 | 0.64
17 1.0387 | 1.0427 | 0.39 1.0348 | 1.0292 | 0.54
18 1.0253 | 1.0279 | 0.25 1.0136 | 1.0089 | 0.47
19 1.0235 | 1.0270 | 0.34 1.0161 | 1.0109 | 0.51
20 1.0280 | 1.0319 | 0.38 1.0229 | 1.0173 | 0.54
21 1.0329 | 1.0379 | 0.48 1.0334 | 1.0272 | 0.60
22 1.0336 | 1.0385 | 0.47 1.0338 | 1.0277 | 0.60
23 1.0260 | 1.0282 | 0.22 1.0133 | 1.0090 | 0.43
24 1.0243 | 1.0280 | 0.37 1.0198 | 1.0150 | 0.47
25 1.0285 | 1.0334 | 0.47 1.0306 | 1.0251 | 0.53
26 1.0110 | 1.0160 | 0.49 1.0132 | 1.0077 | 0.55
27 1.0400 | 1.0452 | 0.50 1.0457 | 1.0399 | 0.56
28 1.0376 | 1.0386 | 0.10 1.0357 | 1.0378 | 0.20
29 1.0205 | 1.0258 | 0.52 1.0264 | 1.0205 | 0.57
30 1.0092 | 1.0145 | 0.52 1.0152 | 1.0093 | 0.58
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Fig. 4. Computation Time Graphic for Several Test Systems.

Table IV gives the results for the outage of line connected
between busses 52 and 53 in IEEE 118 bus system. Table
V gives the results for the outage of the transformer line
between buses 30 and 17 in IEEE 118 bus system. Because of
the limited space, Table IV comprises only the buses which

have percentage errors greater then 0.05 and similarly Table V
comprises only the buses which have percentage errors greater
then 0.10.

TABLE IV
POST-OUTAGE VOLTAGE MAGNITUDES FOR THE OUTAGE OF THE
BRANCH 52 — 53 IN IEEE 118 BUS TEST SYSTEM

Error
Bus Vac Vasa %)
51 0.9719 0.9726 0.07
52 0.9654 0.9669 0.15
53 0.9356 0.9371 0.17
58 0.9619 0.9623 0.05
TABLE V

POST-OUTAGE VOLTAGE MAGNITUDES FOR THE OUTAGE OF THE
TRANSFORMER 30 — 17 IN IEEE 118 BUS TEST SYSTEM

Bus Vac Vasa F«;S)r
13 0.9668 0.9683 0.16
20 0.9538 0.9569 0.33
21 0.9531 0.9577 0.49
22 0.9639 0.9690 0.53
23 0.9970 0.9995 0.24
30 1.0131 1.0183 0.51
33 0.9704 0.9719 0.16
38 0.9683 0.9727 0.45

Table VI gives the computation times required for post
outage calculations per outage for IEEE 14, IEEE 30 and
IEEE 118 bus systems using AC load flow and GSA method.
Computation time versus system size is also shown in fig. (4).

Computation results have showed that the computation
times required for the solution of the branch outage problem
was not affected from the system size for GSA method. On
the other hand, load flow based computations get very slow
as the system size increases.

TABLE VI
COMPUTATION TIMES FOR SEVERAL TEST SYSTEMS
. . Computation time per outage
Test System Simulation # GS [ oGs [ AC
IEEE 14 Bus 17 0.0134 0.0025 0.0109
IEEE 30 Bus 36 0.0138 0.0013 0.0145
IEEE 118 Bus | 126 0.0156 0.0010 0.0320

V. CONCLUSIONS

In this study, the constrained optimization problem repre-
senting the line outage phenomena in an electric power system
has been solved by using the gravitational search algorithm.

Simulation results have shown that the problem at hand can
be easily solved by GSA and reasonable accuracies for post
outage voltage magnitude values can be obtained. Solution
of the local constrained optimization problem is independent
from the size of the system under test. This is confirmed by
the speed test results of the all possible scenarios for IEEE
14, 30, and 118 test systems.



(1]

(2]

[3]

[4]

(5]
(6]

(71

REFERENCES

C. Y. Lee, and N. Chen, “Distribution factors of reactive power flow in
transmission line and transformer outage studies,” IEEE Trans. Power
Syst., vol. 17, pp. 194-200, Feb. 1992.

M. Ilic, and A. Phadke, “Redistribution of reactive power flow in
contingency analysis,” IEEE Trans. Power Syst., vol. 1, pp. 266-275,
Aug. 1986.

K. R. C. Mamandur, and G. J. Berg “Efficient simulation of line and
transformer outages in power systems”, IEEE Trans. Power App. Syst.,
vol. 101, pp. 3733-3741, Oct. 1982.

A. Ozdemir, Y. J. Lim, and C. Singh, “Branch outage simulation for
MWAR flows: bounded network solution”, IEEE Trans. Power Syst.,
vol. 18, pp. 1523-1528, Nov. 2003.

E. Rashedi, H. Nezamabadi-pour, and S. Saryazdi, “BGSA: A Gravita-
tional Search Algorithm ”, Natural Computing, Dec. 2009.

E. Rashedi, H. Nezamabadi-pour, and S. Saryazdi, “GSA: A Gravitational
Search Algorithm ”, Information Sciences, Special Section on High Order
Fuzzy Sets, vol. 179, pp. 2232-2248, June 2009.

A. Ozdemir, Y. J. Lim, and C. Singh, “Post-outage reactive power flow
calculations by genetic algorithm: constrained optimization approach”,
IEEE Trans. Power Syst., vol. 20, pp. 1266-1272, Aug. 2005.

[8] O. Ceylan, A. Ozdemir, and H. Dag, “Branch outage solution using
particle swarm optimization”, Australasian Universities Power Eng.
Conf., Dec. 2008.

[9] O. Ceylan, A. Ozdemir, and H. Dag, “Comparison of post outage
bus voltage magnitudes estimated by harmony search and differential
evolution methods”, The 15th International Conference on Intelligence
System Applications to Power Systems, Nov. 2009.

[10] A. J. Wood and B. F. Wollenberg, Power Generation Operation and
Control, 2nd ed. New York: Wiley, 1996, pp. 410-450. bibitemWood
A. J. Wood and B. F. Wollenberg, Power Generation Operation and
Control, 2nd ed. New York: Wiley, 1996, pp. 410-450.

[11] E. Rashedi, H. Nezamabadi-pour, and S. Saryazdi, “Allocation of Static
Var Compansator Using Gravitational Search Algorithm », First Joint
Congress on Fuzzy and Intelligent Systems, Ferdowsi University of
Mashad, Iran, August 2007.

[12] S. R. Balachandar, and K. Kannan, “A Meta-Heuristic Algorithm for
Vertex covering problem Based on Gravity”, International Journal of
Mathematical and Statistical Sciences, vol. 1, pp. 130-136, 2009.

[13] R. Zimmermann, and D. Gan, “Matpower Manual ”, USA: PSERC,
Cornell Univ. 1997.

[14] “The mathworks distributed computing toolbox and matlab distributed
computing engine” 2.0.1
http:www.mathworks.com/products/distribtb




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

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


