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Abstract— Voltage stability has become a serious treat of
modern power system operation nowadays. To tackle this
problem properly, load shedding is one of the effective
countermeasures. However, its consequences might result in huge
technical and economic losses. Therefore, this control measure
should be optimally and carefully carried out. This paper
proposes an ant colony optimization (ACQO) based algorithm for
solving the optimal load shedding problem. Two principal
concerns of the problem are addressed. The appropriate load
buses for the shedding are identified by sensitivities of voltage
stability margin with respect to the load change at different
buses. Then, the amount of load shedding at each bus is
determined by applying ACO to solve a nonlinear optimization
problem formulated in the optimal power flow framework. The
performance of the proposed ACO based method is illustrated
with a critical operating condition of the IEEE 30-bus test system.

Keywords- Load shedding; Ant colony optimization; Voltage
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L INTRODUCTION

In recent years, voltage stability has been reported as one of
the reasons of the blackouts all over the world in the last three
decades [1]. This phenomenon occurs as a result of a
contingency, such as loss of an important transmission line or a
major generator, inadequate reactive power support at critical
buses due to a high loading condition or a combination of the
two aspects.

Voltage collapse is the final consequence of voltage
instability. This phenomenon causes huge losses in many
countries throughout the world. Therefore, it has received
significant attentions from many researchers both in academics
and industry.

Generally voltage stability analysis involves two principal
steps. First, the distance to the voltage collapse point, defined
as voltage stability margin (VSM) must be assessed. In the
second step, if the power system is vulnerable to the stability
problem, preventive and/or corrective control actions may be
required [2]. Preventive control actions can be achieved by
readjusting the most effective controls in order to provide the
sufficient VSM. Corrective control actions are on the other
hand aimed at restoring the stable system operation when
subjected to severe disturbances. Corrective load shedding may
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be an effective means to achieve this task but it should be
deployed as the last resort when other control actions become
exhausted or they are not fast enough to counteract the
disturbance. In [3], the authors proposed an integrated method
of MW/MVar management and minimum load shedding to
satisfy voltage stability criterion. Unfortunately, the load
shedding problem formulation was not clearly discussed in the
paper. In [4], the so-called outage continuation power flow
(OCPF) was proposed to consider the effects of branch and
generator outages on voltage stability. The load shedding
strategy was also developed based on sequential updating rules
until the power flow solvability condition is met. In [5], the
optimal load shedding problem is formulated in a more general
form to minimize the total power interruption cost while
maintaining system conditions with in their respective limits.
Because the sufficient VSM to the collapse is of the most
primary concern of the load shedding problem, however the
VSM requirement was not considered in [5]. The negligence of
this important constraint would finally result in an ineffective
operation where the voltage stability may be still a problem
even after the load curtailment.

Therefore, we have formulated the load shedding in this
paper closely similar to [5] but an additional constraint on
VSM is additionally included. Given the implementation
flexibility and powerful capability of heuristic optimization
methods applied in power system problems, this paper applies
ant colony optimization (ACO)

ACO is the algorithm inspired by the foraging behavior of
real ants and was initially proposed to solve combinatorial
optimization problems [6]. It is only recently that there have
been attempts to extend ACO to optimize a function in
continuous domain. Among these methods, the method
proposed by Socha and Dorigo in [7] called ACOg, which
reserves intrinsic concepts of ant algorithm, is shown to be
more effective than other ant-related algorithms in dealing with
global optimization problems. We have modified the original
ACOg to deal with constrained optimization problems and
applied it in this paper.

The rest of this paper is organized as follows. The frame
work of the proposed load shedding is discussed in section II.
The modified ACOg and constraint handling technique are
explained in section III. The load shedding problem is
mathematically formulated in section IV. Simulation results are



discussed in section V. Finally, concluding remarks and
outlooks on potential future works are given in section VI.

II. FRAMEWORK OF THE PROPOSED SCHEME

The proposed algorithm of this paper starts from the VSM
assessment of the base case by the continuation power flow
(CPF) method [8]. In the CPF simulation of this paper, load
demands at all buses are increased in a proportional way.
System generation is also scaled up to match the increasing
load demand along the CPF process. These increases can be
written as;

Foi = AFGio (D

Ppi =AFpio :9pi = A0pio

where Pgi, Ppio and QOp,y are the base case generator and
load powers, respectively; A is the loading parameter. For
long-term stability framework, A can be applied as a good
indicator of voltage stability [1]. Along the PV curve
construction process, A is increased from zero to the maximum
loading condition point A™. Let suppose if 4™ = 1.06, that
means the load powers can be increased 6% further before
reaching the collapse point. It is also possible to say that the
system has 6% stability (load) margin. If 2™ <1, it indicates
an unstable case due to the negative stability margin.

For an unstable case, load shedding might be an efficient
solution. The load shedding problem principally answers two
questions, namely locations and amounts. The appropriate
load shedding location can be identified by sensitivities of A
with respect to parameter change at the load bus i calculated
from [9]:

aGP E)GP
oA op; EY)
—=—|v v v v 2
aP,~ Gp GQ E)GQ Gp GQ aGQ ( )
op; o4

where Gp and G are the matrices of algebraic equations
representing net real and reactive power injection at buses,
respectively.  vgp and VG are the zero left eigenvector

associated with Gp and Gy, respectively. d(s)/dF, is the partial

derivative of a matrix with respect to P; ,where P; is a scalar
representing the parameter change at load bus i. d(s)/d4 is the

partial derivative of a matrix with respect to 4. 9(Gp )/04 and
E)(GQ)/EM correspond to the right most column of the CPF

augmented Jacobian matrix.

Once the locations are identified, the amount of load to be
curtailed at each effective each bus is determined by applying
ACOg to solve the problem formulated in the optimal power
flow (OPF) framework. Statistical studies are undertaken to
examine the effectiveness of the proposed strategy.

I1I. ANT COLONY OPTIMIZATION

A.  Algorithm

As mentioned earlier, one of the most recent ant-based
global optimization methods in the continuous domain is the
ACOy algorithm. In this section, the original ACOg is

modified to handle constrained optimization problems as
demonstrated in [10].

From the global optimization viewpoint, conventional ant
algorithms initially developed to deal with combinatorial
optimization problems, map the entire search space of every
dimension into a discretized and definite graph, namely the
pheromone trail. To generate a new ant solution at each
construction step, a discrete probability distribution is used to
select the point on the graph representing the candidate value.
On the other hand, ACOy defines the entire search domain of
each dimension by a continuous PDF. The original ACOg
algorithm uses Gaussian kernel PDF to model multiple
promising search regions. A Gaussian kernel is defined as a
weighted sum of & single PDFs defined by:
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where k is the number of single Gaussian PDF at i
construction step; @ (4, and o are vectors of size k defining the
weights, means and standard deviations associated with every
individual Gaussian PDF at the i construction step.

For each ant, a new variable value can be developed at each
construction step by a random sampling technique of a given
PDF based on mean g and standard deviation o. Since the
global optimization in a continuous domain involves an
indefinite number of candidate solutions, the pheromone trail
concept of conventional ACO is no longer applicable.
Therefore, ACOg stores the knowledge gained from previous
searches in a table format called the archive (T).
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Fig. 1 Data structure of the archive solution

Fig. 1 shows the data structure of the solution archive T
designed to handle constrained optimization problems. The
archive stores the set of good ant solutions that have been
discovered from the previous generations. The first part of T
contains the set of k& candidate solutions s;, i=1,2,...,k where s;
eR" ; n is the problem dimension. The next column of T
stores the corresponding fitness value of i candidate solution

As). The probability of selecting the i™ solution as a mean p;

is recorded in the next column. The last column holds the
binary indicating feasibility status of the the i solution (1 if
feasible and 0 if infeasible).

If the Gaussian kernel is directly applied for random
sampling, it is necessary to determine the inverse of



cumulative distribution function (CDF), D”'(x). However, this
is not always straightforward for an arbitrary PDF. Therefore,
an alternative sampling technique is used in this paper in order
to increase the implementation flexibility. This can be done in
two steps. In the first step, a single component of the kernel
is probabilistically selected for each ant. The weight @ of the
solution / is the Gaussian PDF value with mean of 1 and
standard deviation of gk. It is computed according to:

o =L 10?27 @
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where ¢ is a parameter of the algorithm and £ is the size of
solution archive. When ¢ is small, the solutions with lower
ranks in the archive have very strong influences in guiding
new search directions whereby a larger ¢ allows the wider
search diversification over the entire space. For each archive
solution of rank / in T, the corresponding probability is
calculated by:
=— Y vi=12.k; pep (5)
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where p is the vector of probability of selection. Then, to
generate an ant / of the descent ant population, the Roulette
wheel selection method [11] is applied to randomly select
which candidate solution of T should be set as the vector of
mean values expressed by:

ny=s; 5 Vi=12,.,n4; j=Roulette(p) (6)
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where n is the problem dimension; n,, is the size of ant
population; Roulette(p) is the Roulette selection function with
p as the input and returning the selected rank. Standard
deviation o for every construction step i is calculated from the
average distance from the chosen solution s; to the other
solutions in T according to:
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where £ is the pheromone evaporation coefficient; and » is
the problem dimension. Based on determined mean and
standard deviation, a corresponding random variable can be
generated by a technique, such as Box and Mueller [12].

After a complete generation, all solutions in T are ranked
according to their feasibility status (the fourth column of
Fig.1), and fitness value (the second column of Fig.1).
Because the archive solutions with lower ranks have the
greater influence in guiding the search directions, feasible
solutions are first ranked based on their fitness values found
by the self-adaptive penalty scheme in [13]. The same process
is repeated for infeasible solutions which are placed in the
lower portion of T. The same ranking procedure is repeated on
the rest member of the ant population.

k

B.  Constraint handling technique

For constrained optimization problems, the attraction of a
solution s; is measured by the value of fitness function instead
of the value of original objective function. Therefore, the
objective function of ACOg is modified to the sum of the
distance value, d(x) and the penalty value, p(x).

Minimize f"(x)=d(x)+ p(x) (8)

The distance function is defined as follows:
V(x) ifrp=0

)= - 7 9
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where 7y is the ratio of the number of feasible solutions in
the archive or ant population. f’(x) is the normalized value of
f(x) and v'(x) is the sum of normalized violation of each
constraint divided by the number of constraints. When there is
no feasible solution in the population, the objective function is
now to minimize the constraint violation. If there are feasible
solutions, then the distance value becomes the root mean
square of the sum of the objective value and constraint
violations. This process can help improve the search
performance of ACOg because it guides the ants to concentrate
only on the distance to feasible space when there is a drought
of feasible solutions. When a number of feasible solutions
have been explored, the ants still continues to search for
further feasible region and simultaneously trace the optimal
area.

The second term of (10) is called the penalty value. This
term is very helpful at a given generation of ACOg to identify
which ant can help the exploration. The idea of this term is to
ensure that the most useful ant both in terms of infeasible
solutions (at the early stage) and feasible solutions (toward the
end) are assigned lower penalties relative to other ant
solutions. Therefore p(x) can be defined as shown below:

p(X)=(-rp)X(X)+rpY(x) (10)
where
0 ifrr=0
_ f
X®= {v'(x) otherwise (1)

if x is feasible
if x is infeasible (12)

0
Y= {f’(X)

1V. PROBLEM FORMULATION

The solution of optimal load shedding involves the
determination of the effective locations and optimal load
reductions subject to various system constraints. This
optimization task can be carried out in two stages: planning
and operation. In the planning stage, system behaviors of
different scenarios are analyzed and if necessary different
control strategies may be determined. During the operation, an
optimization algorithm is used to suggest the efficient
operation scheme as per grid requirements.

A. Problem Formulation

In the OPF framework, the main objective of optimization is
to minimize the cost of power interruption at buses:

. Ap g
M S(Apg)= % C[—]
inimize ione P\ vy (13)

subject to



a) Load bus voltage limits
e Base condition

. . Vienpg (14)

e Max. loading condition
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b) Line power flow limits
e Base condition

min max
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¢) Fixed power factor
Apgi _ Aqg .
0~ o Vie ng (16)
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d) Allowable load curtailment
AT < Ap g < Bp T

e) Voltage stability margin limit

Vie ng (17)

N 94 N 94
1< 20 + XL Apyi + 2 Agy <1.06 (18)
i=19p i =199 4;

where C; is the power interruption cost at bus i ($/kW) ; np, is
the set of load (PQ) buses; n is the set of transmission lines; ng
is the set of effective load buses selected for load shedding. In
this paper, the control variables are the active power load
curtailment at effective buses represented by Apy. and the
dependent variables listed in (14)-(15). To simplify the
problem, power factor at the load shedding buses are
maintained by proportionately curtailing the reactive power

load Agq, according to (16), where pg,l. and qgl. are initial

active and reactive power demand of bus i, respectively. The
value of A is calculated based on the linear estimation
technique in [11]. Because the power system may become
unstable (A<1) after a severe disturbance, therefore the load
shedding algorithm must be able to bring the system back to
the boundary of stable operation (A=1). However, it may not
be necessary in the practical viewpoint to guarantee a great
distance to the collapse. Therefore, the maximum stability
margin of 6% is set (1=1.06).

B. Implementation

The implementation steps of the proposed ACOg based
algorithm can be written as follows;

Step 1: At the generation Gen =0; store ACOg
parameters and randomly initialize & individuals
within respective limits and save them in the
archive.

Step 2: For each individual in the archive, evaluate the
original objective as shown in (13) and
determine the corresponding A from the middle

term of (18).

Step 3: To maintain constant power factor at load buses,

reactive power demand is additionally curtailed
(assumed at no cost) according to (16).

Step 4: Run power flow to determine load bus voltages
and calculate line power flows in (14) and (15) at
base- and maximum loading condition (at the A

found from step 2).

Evaluate the fitness of each individual based on
the strategy section I11.B.

Step 5:

Step 6: Sort individuals of the archive based on
feasibility and fitness values.

Step 7: To generate ant population, perform random
sampling based on in the method discussed in
section III.LA and evaluate the corresponding

fitness according to steps 2-5.

Step 8: Sort individuals of the ant population based on

feasibility and fitness values.

Step 9: Find the generation (local) best Xjo.q and global

best Xg0pa1 ant based on the following criteria;

a) Any feasible solution is preferred to any
infeasible solution;

b) Between two feasible solutions, the one
having better objective value is preferred,;

¢) Between two infeasible solutions, the one
having smaller fitness value (smaller
constraint violation) is preferred.

Step 10: Store Xigear and Xgiobal

Step 11:  In the archive, update the individuals by
replacing a pre-specified number of worse
solutions (n,,) by n,, better ant solutions, re-

evaluate the fitness, and resort the archive.
Step 12:
Step 13:

Increase the generation counter Gen = Gen+1.

If one of stopping criterion have not been met,
repeat steps 7-12.

In this paper, two stopping criterion are set up. The
algorithm stops if the maximum number of generations is
reached (Gen = Gen,,,) or there is no solution improvement
over a specified number of generations.

V. SIMULATION RESULTS

The TEEE 30-bus system is used to test the effectiveness of
the proposed algorithm. The test system used in this study has
six generation buses, 21 load buses, 4 transformers and 41
transmission lines. The network topology, generator, load and
transmission line data can found in [14]. The reactive power
sources are connected to buses 10 13 15 16 18 20 25 27 and
30. The system loading is increased to 2 times of the base case
to 566.8 MW where all voltage profiles and line flows are
within the limits and the corresponding A is 1.5353. The N-1
contingency analysis was conducted to identify the most
critical line. It reveals that the outage of line connected
between buses 28 and 27 results in an unstable case where
A=0.7533 (see Fig.4).This means that the system is being



driven to instability. If no control actions are deployed,
collapse is inevitable.

The software package namely, PSAT [15], is used as the
simulation tool. Fig. 2 shows the VSM sensitivity with respect
to active and reactive power demand changes at each load bus
calculated at an operating point closed to the saddle node
bifurcation. Buses with high sensitivities are very effective for
the VSM enhancement. Therefore, five buses with the highest
sensitivities (load buses number 17-21 corresponding to buses
23, 24,26,29 and 30, respectively) are selected to participate in
the load shedding program. By pre-screening the effective
buses, the computation efforts can be significantly reduced
because of fewer decision variables are required for the
optimization.

Il Active power
1.8 Il Reactive power q

[o] 5 10 15 20
Load bus number

Fig. 2 Sensitivity of load buses

Costs of power interruption incurred by power consumers
in different sectors according to [16] are given in Table A.1 of
appendix. The permissible range of load shedding at buses and
load configuration are listed in Table A.2. From this table,
load bus 30, as an example, has the configuration of
0.6t+0.2i+0.2r. This means 60% of total demand of this bus
comes from the transportation (t) sector, 20% from the
industrial (i) sector and 20% from the residential (r) sector.
Costs per 100 kW power interruptions at every bus showing
different cost characteristics are also listed in Table A.2.

The ACOg algorithm developed in MATLAB is applied
for solving the NLP optimization problem defined in (11) to
(16). The ACOg parameter settings used in this study are tuned
based on experimental knowledge and listed in Table I.

TABLE I
ACOgr PARAMETER SETTINGS
Parameter Value
Archive size (k) 40
Number of ants (74,) 20
Number of replancement (7,,,) 8
Convergence rate factor (¢) 0.1
Pheromone evaporation (£) 0.99

The voltage stability constraint in (18) is determined from
the linear approximation of VSM subject to load reductions.
Fig.3 (a) shows the comparison between actual VSMs
determined by CPF and estimated values of 100 random load
shedding conditions in order to examine the accuracy of (16).

Corresponding absolute estimation errors are calculated as
shown in Fig.3 (b) and good accuracies are demonstrated.

Voltage stability margin
o
©

—&— Estimation
Actual
0 20 40 60 80 100
Load shedding condtion number

min=0.0068417 mean=2.6659 max= 8.4554 std=2.0818]

Estimation error (%)

0] 20 40 60 80 100
Load shedding condtion number

Fig. 3 Voltage stability margin vs. load shedding (a) comparison (b)
estimation error

Following the optimization process, the PV profile of the
most critical bus (bus 30) obtained by the CPF is plotted in
Fig4 against pre- and post-contigency (with no control
actions) conditions. It is demonstrated that the proposed ACOgr
technique is able to restore voltage stability of the system
while maintaining a number of constraints within their limits.

11 : : —
~ h Pre-contingency
I IS [ Post-comingency
"""" S~ |===After load shedding
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Voltage stability margin

Fig. 4 PV curves of different operating conditions
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Percent of occurance
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5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3
Objective value x10*

Fig. 5 ACOg performance (a) convergence property (average of 50
independent runs) (b) histogram of optimal objective values



The average convergence property obtained from 50
independent runs is shown in Fig. 5 (a). It is obvious that the
proposed algorithm is capable of discovering the optimal
solution at a very fast speed. Statistical evaluation has been
performed and the histogram of the optimal objective value is
depicted in Fig. 5(b). It is quite obvious that the ACOg nearly
converges to the same solution. The optima results of each
indpendent run, the final A after load shedding and CPU time
are averaged and given in Table II. Statistical values of the
final objective values are shown in Table III.

TABLE II
OPTIMAL RESULTS AND SIMULATION TIME

Optimal control variables (kW)

A Time (s)
Apars Apaoa Apazs Apazg Apazo
1.142  1.043 3493378 2333.508 6081.638 1.046 144.425
TABLE III
STATISTICAL DATA
Min Mean Max Std.
52377.4765  52536.2404  53003.3872 142.9681
CONCLUSION

This paper presents an ant colony optimization (ACO)
based algorithm for optimal load shedding problem to enhance
power system voltage stability. The proposed method is
flexible to study technical and economic aspects of the
problem. The former goal is accomplished by analyzing
sensitivities of the voltage stability margin with respect to
power demand changes at different buses. Only few effective
load buses are selected to participate in the load shedding
program. Cost of power interruption is minimized to achieve
the second requirement. The recent ACO variant for global
search in continuous domain namely ACOg is modified to
handle constrained optimization problems. The developed
ACOg is applied to solve the optimization problem formulated
in the optimal power flow (OPF) framework with the full
consideration of various network constraints. It is shown from
the simulation results that the proposed method can effectively
improve voltage stability of the power system. The developed
ACOg also processes at a fast speed. Statistical studies based
on multiple independent runs also reveal that ACOgis a quite
robust tool because of its ability to generate nearly identical
results. Because the present ACOg algorithm was initially
developed to solve unconstrained optimization problems,
therefore some conceptual modifications could be very useful
when handling constrained optimization problems. If some of
parameters, which normally require tuning, were eliminated,
the algorithm would become more powerful. These are our
current domain of investigation.

APPENDIX

TABLE A.1 INTERRUPTION COST IN DIFFERENT SECTORS

Interruption cost ($/kW)

Transportation (t)  Industrial (i) Commercial (¢)  Residential (r)
16.42 13.93 12.87 0.15
TABLE A.2 LOAD SHEDDING DATA

Bus  APpimin(pu)  APpimax(pu) Configuration  Cost ($/100 kW)

23 0 0.032 0.5¢+0.5r 651

24 0 0.087 0.3t+0.71 1467.7

26 0 0.035 Ir 15

29 0 0.024 0.4i+0.2¢+0.4r 820.6

30 0 0.070 0.6t+0.2i+0.2r 1266.8

REFERENCES

(1]

(2]

(3]

(4]

(3]

(6]
(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]
[15]

[1e]

Voltage stability assessment: concepts, practises and tools, Aug. 2002,
www.power.uwaterloo.ca [online]

T.Van Cutsem and C. Vournas, Voltage stability of electric power
systems , Kluwer Academic Publisher, 1998

C.M. Affonso, L.C.P. da Silva, F.G.M. Lima and S. Soares, “MW and
Mvar management on supply and demand side for meeting voltage
stability margin criteria,” /EEE Trans. on Power Systems, vol.19, no.3,
pp.1538-1545, 2004

H.Song, S.D. Park and B. Lee, “Determination of load shedding for
power flow solvablity and outage continuation power flow (OCPF),”
IEE Proc. Gener Transm Distrib, vol. 153, n0.3 , pp. 321-325, 2006

T. Amraee, A.M Ranjbar, B. Mazafari and N. Sadati, “An enhanced
under voltage load shedding scheme to provide voltage stability”, Elec.
Power Syst. Res.,vol.77,2007, pp. 1038-1046

M. Dorigo and T.Stiitzle, Ant colony optimization,
Cambridge, MA, 2004

K. Socha and M. Dorigo, “Ant colony optimization for continuous
domains,” European Journal of Operational Research, vol.185, 2008, pp.
1155-1173

V.Ajjarapu, C.Christy, “The continuation power flow: a tool to study
steady state voltage stability,” IEEE Trans. on Power Systems, vol.7,
no.l, pp.416-423, 1992

V. Ajjarapu, Computational techniques for voltage stability assessment
and control , Springer-Verlag, 2006

MIT press,

W.Nakawiro and 1. Erlich, “Voltage security assessment and control
using a hybrid intelligent method”, In.Proc. IEEE Power Tech 2009,
Bucharest, Romania, July 2009

D.E. Goldberg, Genetic Algorithms in Search, Optimization and
Machine Learning, Kluwer Academic Publishers, Boston, MA.,1989

G.E.P. Box and M.E. Miiller,“A note on the generation of reandom
normal deviates,” Annals of mathematical statistics, vol. 29, no.2,
pp.610-611, 1958

B.Tessema, G.G. Yen, “A self adaptive penalty function based algortihm
for constrained optimization,” in proc. I[EEE Congress on Evolutionary
Computation, 2006, 16-21 July 2006, pp. 246-253

H.Saadat, Power system analysis, McGraw-Hill, 1999

F. Milano, L. Vanfretti, J. C. Morataya, “An Open Source Power System
Virtual Laboratory: The PSAT Case and Experience,” IEEE Trans on
Education, vol. 51, no. 1, pp. 17-23, Feb. 2008.

P.J. Balducci, J.M. Roop, L.A. Schienbein, J.G. Desteese and M.R.
Weimar, “Electrical power interruption cost estimates for individual

industries, sectors and U.S. economy,” Pacific Northwest National Lab,
Feb. 2002




<<
  /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


