
Load Management of Industrial Facilities Electrical System Using Intelligent 
Supervision, Control and Monitoring Systems 

 
Selahattin Kucuk 

TÜPRAŞ – İzmit Refinery 
selahattin.kucuk@tupras.com.tr
 

        Fahrettin Arslan 
Istanbul University         

farslan@istanbul.edu.tr. 
 

     Mehmet Bayrak 
Sakarya University 

bayrak@sakarya.edu.tr 
  

      

    Gustavo Contreras        
    Tecnicas Reunidas 
    gcontreras@trsa.es 

 

 
 
 

Abstract 

The continuity of electrical energy is the main subject 
among all others affecting operational sustainability in 
industrial facilities. Therefore electrical system and its 
extensions shall be controlled, supervised, monitored and 
protected by intelligent systems. Hence, it is necessary to 
incorporate into electrical system required resources and 
hardware that will enhance the safety and sustainability of 
electrical energy by means of utilizing all available 
economical and technical means. In this regard; industrial 
facilities, along getting fed by national grid, install stand-
alone production units too.   However, electricity systems 
involving multiple energy production resources need to be 
run and controlled by smart systems that do not require 
technical manpower interference in order to comply with 
economical constraints, governing laws, regulations, etc. 
and be able to take prompt and correct decisions. Therefore, 
electricity systems should be enhanced with necessary 
prompt intelligent decision-maker and performer 
subsystems, which will continuously monitor, supervise, 
control and record electrical system and extensions and 
ensure system sustainability in case of occurrence 
significant change in the whole system. This article aims to 
illustrate all required smart systems that ensure 
sustainability and safety of electrical energy, complying with 
governing laws and regulations and an application 
regarding supporting systems in an industrial facility. 
 
Key words – Load Management, Supervisory control and 
data acquisition system, load shedding system, load control 
system, frequency control. 

 
1. Introduction 

 
Continuous and uninterruptable electricity supply in the 
industrial facilities is possible only with intelligent very fast 
operated monitoring, supervision and control systems, which   
execute correct operation, function of compatible systems and 
shut down of electrical system partially to protect against 
overall collapse if necessary. These are possible with applying 
today’s computing and control equipment and technique to 
reduce energy cost and improve profits [1].  Today it is also 
easy for industrial facilities to collect huge amount of real-
time data from primary level devices either with a protocol or 
hardwire given through the following paragraphs in order to 
use for control, monitor, supervise and analyze purposes.  
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Supervisory Control and Data Acquisition System (SCADA) 
is one of the major components of the industrial facility 
electrical system covering generation, transmission and 
distribution operation in harmony. SCADA system is not only 
related with above described systems but also with, the 
Uninterruptable Power Supply System (UPS), Variable 
Frequency Driver (VFD) and Diesel Generator (DG) 
monitoring and controls as well. In addition to control, 
monitoring and supervision of electrical system, there are 
complementary systems that maintain electrical energy 
quality, continuity and safely operation in case of any kind of 
fault or partial interruptions during island or parallel 
operations with national grid. Those systems require totally 
independent operation from SCADA to achieve the system 
safety, like load shedding system and load control units.  
 
This paper introduces an overall explanation of intelligent 
control, monitoring and supervised systems installed at a very 
big petroleum refinery in Turkey. The paper is also 
introducing communication protocols which are used for data 
transfer between individual systems. 

 
2. Supervision, Control and Monitoring of Electrical 
     Systems 
 
2.1. General 
 
Ensuring safe, continuous and high quality energy provision 
and distribution is possible with continuous intelligent 
monitoring, supervision and controlling systems and isolating 
faulty parts if necessary. Widespread electrical systems and 
relevant components in high energy-consuming facilities such 
as refinery, petrochemical and iron-steel industrial plants can 
meet aforementioned functional expectations only if control, 
supervision and monitoring systems are well-defined, set and 
operated in a good harmony. The system and components to 
be used load management of industrial faculties electrical 
system covers all layers of smart grid infrastructure shown in 
Fig.1 [2].  According to the smart grid architecture, smart grid 
adds three key innovative components on the physical energy 
grid which are communication, computing and information 
and smart application [1]. Today, all components of smart grid 
architecture are applicable to any industrial facility electrical 
system. Three computing systems are used in this study. Load 
management applications and software run inside these 
systems to perform system monitoring, control and supervise 
actions. The computing systems are connected by 
communication links to each other for normal and emergency 
operation of electrical system.  
 



 

These are [3]; 
 
- Supervisory Control and Data Acquisition System, 
- Load shedding system ( LSS ), 
- Load control system ( LCS ), 

 
Electrical system of industrial facility to whom above 
intelligent systems are successfully applied, is shown partially 
in Fig.2. The heavy loaded, complicated electrical system 
covers seven substation buildings included low and medium 
voltage switchgears and motor control centers with 
interconnection lines. 154 kV SWG (switchgear) with 
transmission lines and power transformers are installed in one 
of the seven substations. There are also, two gas turbine 
generator sets and one steam turbine generator set to provide 
continuous electrical energy demand of the refinery in 
addition to national grid power supply lines connections. 
 
Connection and communication aspects of the systems for the 
control, monitor and supervise of the electrical system 
including LSS and LCS are shown in block diagrams in Fig. 3. 
Load management system covers a number of substation 
including low and medium voltage switchgears and motor 
control centers with interconnection lines. There are also 
stand-alone two gas turbine generators and one steam turbine 
generator sets to provide continuous electrical energy demand 
of the refinery in addition to national grid power supply lines 
connections. 
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Fig.1. Smart grid infrastructure 
 

2.2. Supervisory Control and Data Acquisition   
       System Components 

 
SCADA is responsible for controlling, supervision, and data 
acquisition of the industrial facility electrical system events 
including high voltage transmission, generation, and primary 
and secondary distribution systems. SCADA also controls, 
monitors and supervises low voltage systems at incomings, 
tie-breakers and diesel generators levels. SCADA executes the 
following functions mainly [1], [3].   
 
- Complete information about the plant. Monitoring of circuit 

breakers status, source of feeding, and level of the 
consumed power. 

- Information about the operating values of the voltage, 
frequency, current, power, energy, power factor. 

- Information about transformers, on-load tab changers and 
load feeders. 

- Electrical system control by opening and closing circuit 
breakers, isolation and earthing/grounding switches. 

   - Protective system information, including alarms, event and 
history recording.  

- Information about the quality of the system (frequency, 
current, voltages, power factors, flickers, etc.).  

-  Metering and monitoring turbine generators. 
-11 kV motors start permissive. 
-Time synchronization, including all relays and system 

connected with the SCADA system (DCS, LCS, fault 
recorder and load shedding). This function allow the analyze 
of the alarms, event and faults reports, in the same time 
base.   

 
2.2.1 Supervisory Control and Data Acquisition System 
 
In order to achieve the functions mentioned on the previous 
paragraph, SCADA system receives numerous signals through 
either one of international accepted communication protocols 
or hardwired connections and process, then produces an 
output for execution. Control, supervision, monitoring and 
alarm functions of SCADA has only be executed by using 
equipment/systems installed at four different levels explained 
as below.  
 

 
 

Fig.2.  One line diagram of industrial facility electrical system 
showing generation, transmission and primary 
distribution systems 

 
 

- 1st level, field data acquisition;  
 

This  includes  hardwired  and  communications  signals  from  
final  devices  to  the  Remote  terminal units (RTU) located at 
substations. 
 

The data acquisition necessary for controlling, monitoring, 
supervision of electrical system is achieved   by the primary 
devices to be installed at side. The devices at this level is the 
first electrical sensors. Devices either directly or through the 
communication links are transferred the data to upper levels. 
Primary devices can be a contact or a relay or transducer. The 
number and type of primary devices depends on information 



requested are connected to each electrical equipment. The data 
or information to be sent to SCADA   from field device are 
transferred to the nearest remote terminal unit (RTU) through 
communication links or hardwired connections.   
The date transferring media to be used filed devices are 
grouped as follow;  

 

• Multifunction relays communicate with RTU´s through 
fiber optic connection using standard protocol IEC- 
61850. The communication in loop configuration is with 
redundant connection. All relays (devices) have two dual 
communication ports. All required information (circuit 
breaker status, switch status, etc.) is concentrate in the 
relays, in order to be accessible from SCADA, also open 
and close command will be executed by using relays 
capabilities.   

• Other field devices (UPS, EDG, etc.) without IEC-61850 
protocol, communicate with RTU´s through RS-485, using 
Modbus protocol. 
Automatic voltage regulators communicate with RTU´s 
through serial connection using standard Modbus 
protocol.  

• Field devices without communication capabilities 
(transformer protection, etc.)  use dry contacts to bring the 
information to the RTU. 
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Fig.3.  General communication interface topology of    
            intelligent supervise, control and monitoring of   
            industrial facility electrical system. 
 

- 2nd level, processing units; 
 
Remote terminal units (RTU) execute the interconnection 
between the field equipment (Level 1) and the SCADA 
system (Level 3). RTU is designed fully redundant. 
Connection to SCADA servers is made through O-ring fiber 
optic cables. In case of any failure in any card, redundant 
partner takes over the communication. Additionally all RTUs 
will have redundant connection with all SCADA servers, in 
order to guarantee the information availability in both 
systems.  
 
- 3rd level, SCADA and human machine interface level 

(HMI); 
 
This covers all microprocessors where resides the electric 
power system database, system management and event 
recorder in order to perform the SCADA functions indicated 
above. In addition, equipment required for operator interface 
with the system and new human machine interface (HMI) 
screens and control desk are included in this level.  

 
- 4rd level, SCADA externals connections; 

 
This covers all externals access / connections with the 
SCADA system. Following connections are considered: 
 
• DCS process link: One (redundant) communication link is  

considered in each substation in order to be able to 
transfer any information useful for the process operators. 
Firewalls are considered in order to avoid any no 
authorized access or any interference between both 
systems (IP address conflict.) 

• LCS communication link: One redundant communication 
link is considered between SCADA and LCS system, in 
order to have the SCADA alarm and event list 
actualizations. Generators operation mode and island 
mode detection are hardwired connected from load 
shedding system (LSS) to LCS system.  

 
2.3 Load Shedding System (LSS) 
 
Load shedding system is a hardwire platform in charge of load 
shedding and some load sharing functions.  Two independent 
subsystems run inside of this platform.  
 
2.3.1 Identification Network Configuration (INC) 
 
The aim of this control is to identify through all breakers 
status, which is the current network configuration, in order to 
adjust the load sharing /load shedding controls functions. 
 
An alarm defined as “actual network configuration is not in 
database and cannot be recognized” will be generated when 
any operational configuration cannot be identified. Under this 
alarm, load sharing and load shedding control shall change to 
manual mode. 
 
Load shedding PLC will interchange information with the 
load control system (LCS) to be installed as a part of 
intelligent load management system. With these signals, LCS 
will be available to evaluate the electrical network 
configuration (circuit breakers statuses), power flows 
(transducers) in order to share the load between the generators 
and national grid. 
 
2.3.2 Load Shedding Module 
 
Load shedding has two operational criteria; load shedding due 
lack of generation capacity (main) and load shedding due 
under frequency (backup). Any of these criteria starts a 
sequence of load shedding and/or alarming, in order to restore 
the power system stable operational conditions [5]. 
 
Load shedding due lack of generation capacity: The aim of 
this control is to anticipate a frequency drop in case of any 
power system network configuration change results on  more 
load that the available generation / interconnection power 
sources. 

 
During a lack of generation power condition, a fast load 
shedding will start. Magnitude of load to be shed shall be 
based on comparison between the capacity of running 
generator, maximum capacity of interconnection power 
sources and the active power demanding of industrial plant.  



 

Above comparison is done ( in advance )  for each possible 
network configuration and possible contingencies, as result as 
soon as load power becomes larger than the generating / 
interconnection capacity, LSS will order to trip a pre-selected 
groups of loads in order to obtain the balance. 
All load shedding shall be strictly in accordance with the 
preset load priority sequence and limited to the minimum 
necessary. In base to identification of the network 
configuration (INC) load shedding system shall select the 
load, generation and interconnections line  to be involved in 
the portion of the electrical system that will be affected by the 
under frequency.  

 
Load shedding due under frequency: The aim of this control is 
to avoid the power system collapse, due under frequency 
conditions. Three cases are possible: 
 
Case 1: When under frequency is detected during running 
generators and national grid in parallel, decoupling relays in 
relevant switchgears shall order the separation from national 
grid  (area disconnection). To do this disconnection all 
interconnection lines with national grid are opened. After 
disconnection from national grid, load shedding based in lack 
generation capacity becomes activated depending of the 
original network configuration and the resultant one.  
 
• Delay times type 1: To support the under frequency 

connected to the national grid, during these times the 
primary frequency control (in LCS) is activated in order to 
release some extra power to the national electrical system 
(all consumers with generators will do the same). The times 
type 1 depend of the magnitude of under frequency, 
generators characteristics and nationals regulations. 

•  Delay times type 2: After disconnection with national grid, 
in function of the under frequency value and the generator 
characteristics, the delay times type 2 had been calculated in 
order to shed quantities of load that allow the generators 
remain in the synchronous conditions.  

 
Note: If the frequency conditions are reestablish (inside times 
type 1, the national electrical grid administrators can ask to 
activate the secondary frequency control. The aim of this 
control is reestablish the power flows in the national system.  
 
Case 2: When the under frequency is detected and refinery is 
disconnected from national grid , the LSS will initiate a 
sequence of load shedding steps, one after another  in order to 
recover the frequency (balance between load and generation 
capacity).  
After the operation of load shedding system, it's not possible 
to start again motors/lines tripped by LSS. Operator gives a 
reset command to LSS in order to be able to close the opened 
lines and start the motors again. This LSS has latch function 
that doesn't permit any attempt to start/close (reacceleration, 
emergency shut down system, distributed control system or 
local start). 
 
Case 3:  When both refineries are connected only by one   
34.5 kV line, and the under frequency condition is detected, 
load shedding produces order the separation (open the 
remaining 34.5 kV line), and each refinery has his own load 
shedding scheme. 
 

After the operation of load shedding system, it's not possible 
to start again motors/lines tripped by LSS. Operator gives a 
reset command to LSS in order to be able to close the opened 
lines and start the motors again. This LSS has latch function 
that doesn't permit any attempt to start/close (reacceleration, 
emergency shut down system, distributed control system or 
local start). 
 
Load shedding priority groups and shedding steps are decided 
together with process and electrical engineers.  
Manual load shedding is also possible in order to allow the 
operator the manual load shedding steps. 
 
Load shedding system has the tools to allow the operator 
remove or include load in the different load shedding blocks.  
Option to remove load temporary shall be possible (by pass), 
this option only can be executed in load shedding 
workstations (local bypass is not allowed). All access to LSS 
programs and settings are password protected. 
 
2.3.3 Faster Load Shedding Function  
 
Load Shedding PLC will define the generators operation 
mode. Mode selection will be done in base to the network 
configuration.  
 
Generator priority list shall be created in load shedding PLC, 
in order to define which generator will take the frequency 
control, according the network configuration. Load shedding 
PLC shall have tools, in order to allow the operator the easy 
priority list modification.  
When the refinery is connected with national grid, the 
frequency will be managed by national grid. All generators 
are adjusted in load mode or steam generation mode (if it is 
applicable). 
 
When industrial facility electrical system is disconnected from 
national grid, the frequency will be managed according the 
generator priority list. This list shall have all generators. 
 
• Generators out of service will not be taken in account 
(system will take the next generator in the list). 
 
• Load shedding PLC shall have tools to update this list. List 
modification will be implemented in the load control PLC 
only after operator confirmation. 
 
There are two main operational modes for turbo generators in 
which load sharing will be required: 
 
Mode 1: Industrial facility electrical system isolated from   
national grid: 
 
Under any network configuration that cause an operational 
mode that industrial facility generators running in parallel 
amount them but isolated from national grid, the load sharing 
shall: 
- Detect the network configuration and the operative mode, 

including the extension of the system fed by the turbo 
generator. 

- The turbo generator with higher priority in industrial facility 
electrical system will be adjusted in speed control 
(isochronous) to lead the frequency.  The other generators 



will be adjusted in load mode or steam control (only 
applicable for STG).  

 
In case of loss of the selected turbine (the one controlling the 
frequency); the following turbogenerator in the priority list 
will be adjusted in speed control (isochronous).  
 
Mode 2: Industrial facility electrical system connected with 
national grid 
Under this network configuration the frequency control of the 
system is provided by national grid. All generators shall be 
adjusted in load mode or steam Control (only applicable for 
STG). 
 
Following operational modes will be available for each 
generation type: 
 
- Gas Turbo generators: Load mode.  
- Steam Turbo generator: Load mode / steam control. 
 
2.4 Load Control System  ( LCS )  

 
The aim of this control is to verify continuously the load 
power demand of refinery, along with the generated power 
and the power interchanged with national grid, in order to 
allow the operators maintain the power system within the 
maximum and minimum ranges [6]. 
 
Load sharing control based in DCS system shall have 
communication links with load shedding PLC and SCADA 
servers, in order to receive the required electrical system 
information (circuit breaker status, generator modes and 
measurements).  
 

The functions to be performed by load control unit are as 
follow; 
 

• Load sharing, 
• Power factor control, 
• Load frequency control  
 
2.4.1 Load sharing  

 
Electrical energy demand of industrial plants, export or import 
from the national grid are controlled by the load sharing 
module of the load control system. This module also 
distributes load demand of plants and national grid 
requirement between generators and transmission lines.  Load 
sharing module achieves load distribution between power 
sources (generators and national grid) and consumers with the 
help of data received directly (digital or analogue) or by 
communication links from existing systems (SCADA or load 
shedding PLC).  
 
Load sharing module fulfills the load distribution in 
accordance with generators' island or national grid parallel 
operation.  
 
Normally the steam turbine generator (STG) electrical energy 
generation is limited by required steam consumption (in 
refinery environments, steam generation continuity is 
important than the electric production). In consequence the 
STG will be taken take into account only to close the power 
balance, but the change of power (increase or decrease) will 
be shared between the gas turbines generator.  Only in case of 

lag generation the LCS system will require change in STG 
power setting. 
 
- Interconnected with national grid 
 

In this operation mode, load sharing control regulates 
generators according with the target import/export power 
limits prefixed between the industrial facility electrical 
energy demand and national grid. Regulation is done within 
the capability of the generator in parallel with the national 
grid. If the settable export or import power from national 
grid is reached, this control generates commands to the 
generators to maintain the import or export power within the 
established limits. Load sharing distribution between 
generators is done, taken in account the rated power for each 
generator and the generator operation mode. Load sharing is 
done in base to the available power in each generator. 
Generators are in load mode and frequency is defined by 
grid.  
 
The power to be import / Export are managed by a 24 hours 
preprogram table, in function of this table each hour the 
system will change the target to be imported/ exported. It is 
also possible to fill the table 24 hours in advance and also 
change edit in real time.    
 

- Island mode operation 
With the system isolated from national grid, load sharing 
control regulates the generators according with the 
generators rated power. Only one generator is operated in 
speed (isochronous) mode to maintain frequency and 
remaining ones in load mode. Reactive power is adjusted 
through the automatic voltage regulator (AVR) in each 
generator. When power demand of the isolated system 
exceeds the generator/generators capability and frequency 
cannot be maintained, the load shedding control system is 
activated for shedding the overloads until power generation 
meets industrial facility electrical demand loads.   
 

2.4.2 Power factor control ( PFC ) 
 

The purpose of this control is to verify continuously the 
reactive power the interchange with the national grid company 
(national grid) and the reactive power produced for each 
generator. 
 
Three selectors will be available on HMI´s for each generator 
(system control - generator - manual control): 
 
- With the PFC on system control: If the total import power 

factor departs from the set point, this control function  
generates commands to raise or lower their reactive power 
production, in order to take the system power factor to the 
set point. 

 
- With the PFC on generator control: If any generator power 

factor departs from his set point, the control  generates  
commands to raise or lower their reactive power production, 
in order to take the generator power factor to its set point. 

 
- With the PFC on manual: If any generator cannot reach the 

power factor set point, the system  generates an alarm, 
indicating the generator name, the real active and reactive 
power, the operator rises by manually  the power factor to 
set point.   



 

2.4.3 Load frequency control  
 
The purpose of this control is to help the national electrical 
system to maintain the equilibrium between generation and 
demand power [7]. If this control is not enough, area 
separation or automatic load shedding will be performed.  
 
Load frequency control must be executed in coordination with 
all members (power generation plants) of the specific 
electrical interconnected systems (control area). Each member 
must contribute to the disturbance correction in accordance 
with its respective contractual contribution. In this application, 
control area shall be coordinated with national grid. 
 
Primary and secondary frequency control shall be 
implemented by LCS and gas turbine generators control 
according with Turkish regulation (Law no. 4628 Electrical 
Market Grid Code dated 26-11-2009) and electricity market 
ancillary services regulations. . 
 
Primary frequency control: Gas turbine generators controls 
execute automatically the primary frequency control in 
function with frequency variation. Software program on LCS, 
registers and delivery all variables on the frequency, power 
and generators operation to national grid. Power Generation 
Company is responsible to transfer all information to national 
grid. 
 

The aim of this control is to maintain the frequency near to    
50 Hz (within strict limits) [7], operating over the generators 
speed, this control is influenced by the generators inertia, the 
generators control characteristics (generators respond delay 
time) and the power reserved for the primary control. 
 
Seconder frequency control: LCS executes the secondary 
control in generators. The aim of this control is to return the 
frequency to the nominal value (50 Hz) after primary control 
activation [5], its principal function is to restitute the reserve 
primary power and return the power interchange to the 
programmed values. The secondary control will be activated 
after primary control (adjustable time from seconds to 15 
minutes). 

 
3. Conclusion and Recommendations 

 
Electrical system control, monitoring and supervision inside 
industrial facilities are so complicated due to generation, 
distribution and transmission system operations affecting each 
other. Any quantity or quality deviation in one of power 
sources or loads will automatically affect remaining sources 
and loads.  In addition to plant requirements, electrical system 
shall also meet national grid necessities, such as maintaining 
frequency predetermined limits and support active, reactive 
power.  The load management system established in the 
refinery has capability and availability to meet both refinery 

demand and national grid requirements with real time, high 
speed fulfillments. Although the load management system and 
its integration seems to be very complicated,  trained 
personnel  overcome possible operation difficulties after  very 
well organized test programs.  One of the main advantages of 
the system is to not require any critical operator decision.  The 
observations from start-up till that time shows that; old 
electricity supply problems drop behind, and the frequency of 
the energy interruptions is so rare. The electricity system is 
more reliable and improper operations are prevented by 
logical barriers starting from that moment. 
 
In addition to all above, the intelligent load management 
system has the following main features, too;   
- Real time monitoring due to high speed data transfer, 
- Intelligent alarming capabilities for early maintenance,  
- Accurate load management for generators loading during 

export and import operations. 
- Save money by avoiding any penalty from the utility. 
- Keep voltage and frequency within the allowed limits 
- Catching and analyze any fault happened in the system. 
- Fulfill electrical system operator requirement.   
 
 

4.  References 
 

[1] Eissa, M.M., Wasfy, S.M., Sallam M.M., “Load  
      Management System Using intelligent Monitoring and 

Control System for Commercial and Industrial Sectors”. 
Chapter 1, INTECH, 2012. 

[2] Queen., E.E., "Smart Meters and Smart Meter Systems: A 
Metering Industry Perspective". Edison Electric Institute., 
USA, page 16 of 35. 

[3]  Küçük, S., Bayrak, M., Yılmaz, A.S., "Load Control of 
Industrial Facilities Electrical Generation Plants". 21st 

International Energy & Environment Fair and Conference, 
May, 6 – 8, 2015, İstanbul, pp. 134 – 137. 

[4] SCADA, Load Control and Load Shedding System Studies 
of TÜPRAŞ Resid Upgrading Project (RUP) Electrical 
System.  2014. 

[5] Shilling, S., R., " Electrical Transient Stability and Under 
Frequency Load Shedding Analysis for a Large Pump 
Station". IEEE Transaction on Industrial Applications, 
Vol.33, No.1, January/February 1997, pp. 194 - 201 

[6] Küçük, S. “The Load Control of one local power station 
connected to the national grid”. International      
Conference on Electrical and Electronics Engineering.  
December 2009, Bursa, pp. 189 – 193. 

[7] Yılmaz, O. “Load Frequency Control and Its application 
to Turkish National Grid with general evaluation”.            
18th International Energy & Environment Fair and 
Conference,   April, 25-27, 2012, İstanbul, pp. 145 – 152 

 

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

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


