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Abstract-A new modular, digital, distributed feedback control
system has been developed and installed to control the TCV plasma.
With many more inputs and outputs, it provides the possibility to
build control algorithms using far more information on the plasma
state than previously possible as well as the ability to control many
more actuators, including the multi-megawatt, multi-launcher
electron cyclotron heating and current drive system. This paper
provides an overview of the new control system, its integration into
the TCV systems and its successful application to control the TCV
plasma discharge.

I. INTRODUCTION

T HE basic tokamak control problem consists of generating
magnetic coil currents to sustain a pre-programmed, time
evolving plasma equilibrium, which is described by the
plasma position, shape, current and density. With the
requirement to operate near the limits of plasma performance
in order to maximize investment returns, this control problem
has evolved to require the ability to neutralize performance-
limiting instabilities, which tend to develop when operating
close to these limits in, for example, plasma pressure.

Since its inception, TCV has relied on the hybrid control
system [1] to provide control of the magnetic coil currents and
a gas valve; using analogue matrix multiplication of signals, a
PID controller and digital switching of the matrix coefficients
during a plasma discharge. This system has proven to be
extremely reliable, however it is limited in the number of input
signals (128), feedback control outputs (20) and to linear PID
control only. Until recently the electron cyclotron (EC)
heating and current drive system (ECRH/ECCD) at TCV was
driven by pre-programmed waveform generators, with the
power levels and launcher angles entirely specified pre-shot
and triggered at the appropriate time during the plasma
discharge. In order to respond to changing plasma conditions,
such as the development of neoclassical tearing mode
instabilities (NTMs) and to attempt to neutralize these
instabilities, the ECRH/ECCD system must operate in a
feedback control loop.

The expansion of not only the actuator set, but also the
capability to use many other diagnostics including soft x-ray
and diamagnetic measurements in control algorithms, has
motivated the development of new control hardware for TCV,
in which digital, non-linear and procedural algorithms can be
used. This paper describes the ‘Systtme de Controle
Distribué¢’ (SCD) or distributed control system which has now

Manuscript received May 27, 2010. This work was partly supported by the
Swiss National Science Foundation.

The authors are with the Ecole Polytechnique Fédérale de Lausanne
(EPFL), Centre de Recherches en Physique des Plasmas, Association
Euratom-Confédération Suisse, CH-1015 Lausanne, Switzerland.

been installed, integrated and successfully used to control
TCV plasmas.

The first section in this paper provides a description of the
actuator set available at TCV as well as the current hybrid
control system. The paper will then go on to describe the
architecture of the new distributed control system, its
integration with TCV and the development of control
algorithms. The final section describes the successful tests to
control TCV plasmas.

II. TCV ACTUATORS —MAGNETS & EC SYSTEMS

The TCV actuator set consists of magnetic coils, gas valves,
gyrotrons and EC launchers. There are 16 magnetic coils
which control the plasma shape and position (E and F coils), 2
Ohmic transformer circuits which drive the plasma current
(formed by coils A, B, C & D), the toroidal magnetic field
coils, the internal fast vertical position control coils and 4 gas
valves. Fig. 1 shows the position of the poloidal magnetic field
coils and EC launchers around the TCV vacuum vessel.
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Fig. 1. Cross section of the TCV vacuum vessel, poloidal magnets and the EC
launchers. Note the EC launchers are distributed around 4 toroidal locations.
Each of the final launcher injection mirror angles can be controlled in real
time. A typical plasma equilibrium is also shown.

For each magnetic coil circuit, an independent power supply
generates the coil currents. The coil power supplies have
various modes of operation, requiring either a voltage and/or
current reference signal. In the voltage mode, it is necessary to
provide a voltage reference for the power supply together with



a current polarity switch signal, to request the power supply to
change the direction of current in the coil. A set of internal
coils driven by a fast power supply provide feedback control
of the plasma vertical instability and the toroidal magnetic
field is provided by the toroidal magnet system and power
supply.

The TCV ECRH/ECCD system consists of 2 subsystems
operating at the 2" and 3™ Electron Cyclotron resonances in
X-mode (X2 and X3) [2]. The 3MW X2 system consists of 6
diode gyrotrons with individual waveguides and launchers
together with 2 independent power supplies (RHVPS). The
injected EC power from each set of 3 gyrotrons may be
specified by controlling the gyrotron cathode voltage provided
by the RHVPS. The 1.5MW X3 EC system is provided by 1
RHVPS power supply, 3 triode gyrotrons with independent
anode power supplies, waveguides and single injection
launcher.

TABLE I. NUMBER OF CONTROL CHANNELS AND BANDWIDTH REQUIRED FOR

EACH ACTUATOR
Actuator Required bandwidth Number of channels
A,B,C,.D,E,F coils 5kHz 36 (18x2)
Internal coils 200kHz 1
Gas valves 100Hz 4
EC power 1-20kHz 6
EC launchers 20Hz 7

III. THE HYBRID CONTROL SYSTEM

The hybrid control system was designed to provide
feedback control of the coil currents and plasma density. It
uses measurements of the magnet coil currents together with
in-vessel flux loops, magnetic probes and a far infrared laser
interferometer fringe counter to achieve this. The hybrid
controller is based upon matrix multiplication of signals and a
PID controller. A detailed description may be found in the
reference [1]. A simplified description follows, together with
the Simulink representation in Fig. 6: The first ‘A’ matrix
generates observables such as plasma current, vertical position
and plasma density using linear combinations of the
measurements. Error signals are generated by subtracting the
observables from reference signals which originate from a
waveform generator. A PID controller and second ‘G’ matrix
multiplication generates the required command quantities,
such as power supply voltages. The final ‘M’ matrix corrects
for the mutual inductance between each coil. Finally, the
feedback command signals are summed with feedforward
signals from the waveform generator before being sent to the
actuators. Further signals from the waveform generators are
used for specifying the EC powers and launcher injection
angles as well as the toroidal magnetic coil current, further gas
valves and power supply currents/current polarity signals,
which are required in certain modes of operation of the power
supplies.

A controller to replace the hybrid system would be required
to at least specify the voltage and current waveforms, in
feedback, for each of the 18 shaping and Ohmic power
supplies, as well as the 4 gas valves and 7 launcher injection

angles together with 6 ECRH RHVPS and anode power
supply voltages.

We would also like to use many of the existing TCV
diagnostic systems to generate real time observers, for
example the soft x-ray diagnostic could be used to detect
magnetohydrodynamic instabilities such as the sawtooth
instability. This diagnostic generates 64 analogue signals, far
more than available inputs on the existing hybrid controller.
These diagnostics are also physically distributed around the
tokamak and it would be difficult to route all of the analogue
signals into the hybrid controller.

One of the main difficulties in the TCV control problem is
the vertical plasma position control, which for extremely
shaped, elongated plasmas in TCV has stringent requirements
on the control loop. The power supply for the internal fast
vertical control coils can respond to voltage changes within
<Sus, requiring a controller bandwidth ~200kHz. A recent
multi-DSP based controller was developed specifically to
provide this bandwidth for the control of the plasma vertical
stability [3]. This control loop can be decoupled from the
plasma shape and position control and therefore it is possible
to use an independent controller.

IV. THE TCV DISTRIBUTED PLASMA CONTROL SYSTEM
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Fig. 2. Each node is connected to the real time network (Reflective memory).
The various node configurations are shown together with the typical
diagnostic and actuator systems to which they are connected.

TABLE II. CONTROL SYSTEM I/O COMPARISON. THESE ARE THE TOTAL
CURRENTLY AVAILABLE INPUTS/OUTPUTS ACROSS ALL NODES IN THE
NETWORK. AS THE SCD IS MODULAR, IT IS POSSIBLE TO ADD ADDITIONAL I/O

AS REQUIRED
Hybrid SCD
Analogue inputs 128 384
Feedback outputs 20 144
Feedforward only outputs 84 NA
Digital outputs 0 384
Digital inputs/outputs 0 96

To provide feedback control over all of the actuator systems
described above and to allow the addition of a large number of
physically distributed diagnostics with large numbers of
analogue signals into the control system, the TCV plasma



control system upgrade uses a modular network of real time
PC nodes (RT nodes) linked by a real time network (Fig. 2).
The expansion of controller inputs and outputs in comparison
to the hybrid control system is described in Table II.

A. The Real Time Nodes

Each RT node is a 32bit Linux PC (currently Fedora 12),
either embedded on a Compact-PCI (cPCI) module or as a
desktop computer with Intel CPU, hard disk, memory, real
time network card and Ethernet port for offline
communication. During the real time process, all of the
interrupts to the CPU are suspended, using the set of Linux
kernel functions disable irq(). The mlockall() function is also
used to prevent memory paging. In this way, we can guarantee
that hardware will not interrupt the RT algorithm, dedicating
100% of the CPU to the real time process. This does prevent
the use of interrupts in the transfer of data to/from hardware,
e.g. from the ADCs, but we can use direct memory access
(DMA) transfers together with CPU polling instead of the
typical interrupt on DMA complete. Alternative techniques,
for example real time Linux kernel extensions and tailoring
the interrupts to specific CPU cores could instead be used for
specific applications. A brief specification of each RT node in
the TCV network is also shown in Fig. 2. When connected to
ADC and DAC hardware, the node is an acquisition & control
node. Without ADC/DAC:s, it is a CPU only node. Both types
will be described in the subsequent sections, after a
description of the real time network.

B. The Real Time Network

The real time network linking each RT node is provided by
GE reflective memory [4] (RFM) which provides a 128MB
memory area that is shared across all the nodes. A fiber optic
ring network links the RFM network cards (PCle or PMC) in
each node. Data written by one node to a memory address
within this shared memory area will automatically appear at
the same memory address within all the other after a very
short delay. As the shared memory area onboard the RFM card
is not accessible directly from Linux user space, the RFM
drivers and API provide the ability to map the RFM memory
space to a user space pointer, as well as functions to copy a
memory block to/from the RFM (using a PIO or DMA
transfer).

The shared memory provides a powerful and generic
method of sharing data around the network, however care
must be taken to ensure there are no collisions in reading and
writing to the RFM network. There are many ways of
achieving this, with each method having certain advantages
and disadvantages. The following paragraph describes the
current implementation for the SCD, which has been
optimized to provide a generic interface, however it is of
course possible to use a custom implementation if, for
example, the performance is not suitable.
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Fig. 3. Reflective memory network timing diagram for 3 nodes. One RT node
is specified as the RFM control node (Node 1) and on the TCV clock, updates
the RFM iteration counter together with the iteration number readytoread
semaphore. The second node is triggered by the TCV clock, operating at 1/3
of the RFM control node rate such that the read and write cycles are
synchronized across the network. As the CPU only node does not have an
external clock, it is triggered by the incrementing iteration counter

The RFM is partitioned in a small control parameter section
and large data area. Each node is assigned a separate section
within the data area in which to write data. This immediately
prevents the nodes from overwriting data areas outside their
assigned write area. On each clock of the RFM master node
(this is assigned by the operator, but is typically the central
magnetics node), we alternate a read or write from/to the RFM
using DMA. Every node in the network must be synchronized
with the read and write iteration, such that all the nodes read
(or write) at the same time, although nodes may skip iterations
depending upon their differing controller rates. This requires
certain restrictions on the control rate of each node and on the
trigger times. Fig. 3 shows a timing diagram for 3 nodes in the
network, including the iteration counter and semaphore.

The original Linux kernel drivers from GE were modified to
allow DMA transfers to take place between the host PC
memory and the RFM card without the use of interrupts,
which are required to indicate when the data transfer is
complete. Usually the DMA interrupt is required to signal to
the CPU that the transfer is complete, at which point it may,
for example begin to operate on the data. As we disable all of
the interrupts, we instead initiate the DMA transfer and then
simply allow sufficient time to elapse for the transfer to
complete — this time is the (fastest) external TCV clock for the
acquisition & control nodes. By ensuring that we do not
transfer too much data, or operate with an external clock that
is too fast, we can guarantee the data is transferred to/from the
RFM by the next clock.

The CPU only nodes in the network require the RFM
iteration number in the shared memory, to enable the node to
trigger when the iteration number increments as they do not
have an external clock. This also requires a semaphore to
prevent collisions when reading/writing the iteration counter.
At each TCV clock, the RFM master node increments the
iteration counter as follows:



1) The readytoread semaphore is changed to false.
2) The iteration number is incremented.
3) The readytoread semaphore is changed to true.

The RFM has been driven at up to 20kHz, with each node
writing 128x32bit data to the RFM and reading 3x128x32bit
data. This corresponds to a throughput of at least 15MB/s. The
limits in performance of the RFM in this configuration have
not been fully explored, but this value is well below the
manufacturer specifications. Also, due to the ADC/DAC
DMA transfers that take place in the control cycle, competing
for the PC bus resources it is unlikely we could achieve the
maximum specification. Further investigation will take place
in order to explore the limits.

C. Acquisition & Control Nodes

The acquisition & control nodes are built around the D-tAcq
250/500kHz ACQ196 6U compact PCI digitizers. These cards
have 96 differential 16bit ADCs [5]. One or more acquisition
cards are plugged into the slave slots in a cPCI crate together
with optional analogue and digital output boards. A 16
channel, 16bit DAC rear transition module (D-tAcq RTM-
AOI16) slots into the rear of the cPCI crate, inline with an
acquisition card to provide 16 DAC outputs and 32 digital
input/outputs. Alternatively a full (slave) cPCI module with 32
DAC channels and 2 x 64 digital outputs can be used (D-tAcq
AO032). At least one ACQ196 board must be in each cPCI
crate to use the AO32s and each AO16 board requires one
ACQI196. The TCV central magnetics node uses 2xACQ196,
2xA016 and 2xA032 in a 6U, 6 slot cPCI crate to provide
188 analogue inputs and 96 analogue outputs.

The cPCI embedded PC is slotted directly into the cPCI
crate master slot, otherwise, a PCI bus extender is used to
connect the crate to a standalone PC. The acquisition cards in
the cPCI crate are then directly discovered by the PC BIOS at
boot time. Communication with the acquisition cards through
the D-tAcq provided Linux kernel driver then follows the
typical Linux standards, as with any PCI peripheral.

The ADCs are triggered by the external TCV clocks and
triggers. Immediately after ADC acquire, the data is
transferred to host PC memory via a DMA transfer and the
DAC command data is transferred from host PC memory to
the acquisition board before being distributed to the DAC
card. The DACs are immediately updated with the new values.
The host CPU polls the local PC memory looking for a (ADC)
DMA data transfer complete flag, at which point the ADC
data is copied to a buffer, the RFM DMA transfer is initiated
and the control algorithm is called. The buffer allows the ADC
data to be stored for post shot analysis which is very useful for
debugging the algorithm, as described in Section V. Once the
RFM DMA transfer is initiated the data transfer will take
place in the background without using the CPU. A timing
diagram is shown in Fig. 4.

One ACQI196 board together with an RTM-AO16 can
operate at up to 100kHz, with no RFM transfers and a simple
control algorithm. Note the time between an ADC acquisition
and the DAC update using data from that ADC acquisition is

longer than 10us. This is due to the latency in the data transfer
of the DAC data from the host PC to the DAC output. An
alternative mode of operation exists in which the DAC will be
updated at the next TCV clock.
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Fig. 4. System timing diagram showing the first 4 iterations in the shot
sequence. When the RT node receives the ADC data DMA complete flag in
local memory, it first initiates the RFM DMA transfer and then starts the
control algorithm. The RFM DMA data transfer takes place in the
background. When the algorithm is complete, the CPU starts to poll again for
the DMA complete flag. The arrow indicates that the data obtained in the
DMA transfer from the RFM can be used in the following RT algorithm.

D. CPU only Nodes

Several tokamak control problems require the ability to run
CPU heavy, time consuming codes such as real time
equilibrium reconstruction, ray tracing and fast Fourier
transforms to detect MHD etc. To provide the capability to run
such CPU intensive codes, a real time CPU-only node is
dedicated to these tasks.

The CPU only node consists of a high performance PC
together with a RFM network card. Again we suspend the
interrupts during the real time process. As we have no external
clock to this PC, the algorithm is triggered when the RFM
iteration counter in the control parameter area of the RFM
increments; i.e. we trigger on the rising edge of the iteration
counter. A semaphore is also read both before and after
reading the iteration number to ensure the iteration number
itself was not written during the read phase. Although several
(PIO mode) data reads take place in order to poll the RFM, the
data is transferred each time in approximately Sus which is
much faster than the fastest RFM period of 100us. In the worst
case scenario, the readytoread semaphore could change
immediately after it is read (before reading the iteration
number) and there would be a delay of 5 polls, or <25us
before the increment is detected. One of the RT nodes must be
nominated as the RFM controller node as discussed previously
to provide the iteration counter.

At this point a DMA transfer is initiated and the RFM data
is transferred to host memory. At the next RFM iteration, the
control algorithm is initiated.

When the algorithm is complete, we must wait until the next
RFM write iteration before writing the results to the RT
network — again guaranteeing the data is consistent as long as
the DMA transfer does not take longer than the RFM
controller period. This is summarized in the timing diagram of
Fig. 5.
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Fig. 5. Timing dlagram for the CPU only node. The CPU node iteration is
triggered by an increment in the REM iteration counter, which the CPU polls
together with the readytoread semaphore. When the iteration number
increments to the pre-determined value, the RFM transfer is initiated. At the
next iteration, the RT algorithm is executed. When the RT algorithm is
complete, we wait until the RFM iteration increments to a write cycle, at
which point we may write to the RFM. The cycle is then repeated.

The CPU only node is also used to display real time shot
information on a control room display, when not being used in
the real time control loop. The RFM is polled by a Matlab
script and when a change in data is detected for a particular
signal, the data is collected and plotted on a control room
display.

V. GENERATING FEEDBACK CONTROL ALGORITHMS
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Fig. 6. Simulink diagram of the matrix operations and PID controller in the
TCV Hybrid control algorithm. The Scope provides the capability to analyze
various signals in the algorithm, either before or post-shot using the actual real
time data acquired by the system and stored in the MdsPlus [7] tree.

The feedback plasma control algorithms are developed
entirely in Simulink [6]. This provides a powerful
environment in which to build control algorithms, using a
multitude of prebuilt Simulink blocks including digital filters,
PID controllers, matrices, switches, lookup tables, linear
solvers and neural networks to name but a few. The interfaces
and simulated environment including the ADCs/DACs and
RFM network are provided in a TCV Simulink template and a
library containing several useful blocks e.g. ECRH control and
soft x-ray diagnostic has been developed. Fig. 6 shows the
Simulink model of the hybrid control algorithm, which is used
to replicate the analogue hybrid control system. The Real-
Time Workshop Embedded Coder automatically generates
real time C code for each RT node from the TCV Simulink
model. The RT node code is then compiled as a 32bit Linux
shared library (.so file) and distributed to the RT nodes. When
the TCV shot cycle is progressing, an application on each
node is executed and dynamically loads the shared library at
runtime using the Linux functions dlopen() and dlsym().

The auto-generated Simulink C code contains 3 hooks
which are called by the node application: rt InitModel() to
initialize the Simulink algorithm, rt_ OneStep() which is called
at each control iteration and rt TermModel() to cleanup if
necessary after the shot.

After the shot, the offline Simulink model on the
development machine can be re-run with the actual ADC data
acquired and stored by the real time machine. The signals
inside the algorithm can then be analyzed using Simulink
scopes or exported to the Matlab workspace. This provides an
extremely useful debugging environment. Signals can also be
attached to a memory block such that during the real time
shot, the signal will be saved to a memory buffer after the
algorithm is completed at each control iteration. The signal
may then be immediately plotted and analyzed after the
plasma shot.

VI. INTEGRATION WITH TCV

The SCD has been integrated within the TCV systems to
allow parallel use of the new and old control systems. To this
end, each of the input signals to the original hybrid controller
is replicated and sent to the new SCD system. A set of
summators provide the functionality to select between the
controllers for individual actuators (however due to the mutual
inductance corrections inside the M matrix, it is unlikely that
we would control some of the shaping and Ohmic coils with
both the hybrid and SCD systems during the same shot.) Fig. 7
shows a simplified schematic of the hybrid and SCD systems,
showing the signal replications and summators.

When operating with the SCD controller, the fast vertical
position control coil is controlled by either the hybrid or DSP

system.
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Fig. 7. Simplified schematic of the TCV central magnetic control systems.
The ability to switch between controllers (between shots) is provided by
programmable summators. All the hybrid input signals are replicated for the
SCD controller together with the addition of other input signals. The outputs
are passed through the summator, to provide switching between the control
systems.

Memory network

The SCD is controlled by a finite state machine allowing
the system to be activated, initialized, executed etc through a
set of scripts and functions, as shown in Fig. 8. The TCV state
machine [8] operating the shot cycle provides the functionality
to setup and execute many aspects of the tokamak systems
including the state machines of individual systems. It
initializes the acquisition systems, waveform generators,
motor generator systems, power supplies etc, sets up the
clocks and triggers, triggers the TCV shot and executes post-
shot routines. The SCD state machine is controlled by the
TCV state machine, in much the same way as other TCV
systems.
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Fig. 8. State diagram for the TCV distributed control system.

The workflow from developing the algorithm to plasma

shot is as follows:

1) Develop a Simulink model of the controller.

2) Test the algorithm using previously acquired data and/or

models of the plasma response.

3) Inthe TCV shot cycle:
a) Load the Simulink model (prepshot()).
b) Initiate the build process (prepshot()).
¢) Compile and distribute the library to each active RT
node (prepshot()).
d) Setup the TCV clocks & triggers (prepshot()).
¢) Execute the real time application on each node (arm()).
f) The TCV clocks and triggers are sent.
g) PLASMA.
h) After the shot, save the real time acquired ADC/DAC
data and memory channels to an MdsPlus tree
(post_shot()).

VII. SUCCESSFUL CONTROL OF THE TCV PLASMA
DISCHARGE

Individual nodes have been used for feedback control of
plasma instabilities and plasma profiles in the past [9],[10].
For example, an extremum seeking algorithm was developed
to maximize the period of the sawtooth instability, a plasma
MHD instability, actuating on the EC launcher injection angle.
The next step was to control the magnetic coil currents for the
entire TCV plasma discharge.

Using the Simulink model of the hybrid control algorithm
shown in Fig. 6, the controller was first run in parallel to the
analogue hybrid control system in order to verify the outputs.
This led to a successful attempt to control the entire TCV
plasma discharge during the so-called standard shot — a basic
plasma discharge that is created at the start of each
experimental day. Each of the coil currents and gas valve was
successfully controlled.

VIII. DISCUSSION

The development and installation of the new distributed
feedback control system has provided TCV with the capability
to control all of its actuators, including magnets and
ECRH/ECCD systems in real time. The integration of many

more diagnostics into the control system provides far more
information on the plasma state, from which algorithms to
control plasma shape, instabilities and performance can be
constructed. The ability to construct algorithms in the
Simulink environment has proven to be an essential
component in developing powerful control algorithms, without
spending large amounts of time in the real time
implementation.

Control of the TCV plasma discharge has already been
demonstrated and the system will now be used in advanced,
distributed feedback control experiments involving multiple
diagnostic systems and the entire TCV actuator set.

ACKNOWLEDGMENT

The authors would like to thank the TCV team for their
efforts and assistance in developing the new control system. In
addition the authors acknowledge discussions with Sang-hee
Hahn, B. Penaflor, K. Kurihara, R. Felton and W. Treutterer
which concerned their experiences in the implementation of
tokamak plasma control systems in several labs around the
world.

This work was partly supported by the Swiss National
Science Foundation.

REFERENCES

[1] J..Lister et al., “The control of tokamak configuration variable plasmas”,
Fusion Technology 32 (1997) 321

[2] T.P. Goodman and the TCV team, “Experience in integrated control of
the multi-megawatt electron cyclotron heating system on the TCV
tokamak: the first decade”, Nucl. Fusion 48 (2008) 054011

[3] N. Cruz et al., “Using APCS for plasma vertical control at TCV”, this
conference.

[4] GE Intelligent Platforms http://www.ge-ip.com

[5] D-tacq Solutions Ltd http://www.d-tacq.com

[6] The MathWorks http://www.mathworks.co.uk

[7] MdsPlus http://www.mdsplus.org

[8] Y.R.Martin et al., “A new plant control software for the TCV tokamak”,
ICALEPCS 2005, Tenth International Conference on Accelerator and
Large Experimental Physics Control Systems, Geneva, October (2005).

[9] J.I Paley et al., “Real time control of plasmas and ECRH systems on
TCV”, Nucl. Fusion 49 (2009) 085017

[10] J.I Paley et al., “From profile to sawtooth control: developing feedback
control using ECRH/ECCD systems on the TCV tokamak”, Plasma
Phys. Control. Fusion 51 (2009) 124041




<<
  /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


