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Abstract—The paper presents an analysis of the operating
parameters of the Combined Cycle Gas Turbine (CCGT) systems
in Italy in the years from 2006 to 2013, studying the
environmental and economic impact of renewable energy sources
spread on CCGT. Variable Renewable Energy (VRE) sources
development, electricity demand reduction and CCGT
overcapacity have affected the CCGT systems that have had to
operate at partial load, experiencing several rump-up/down
cycles in a day. The consequent increase of CO, emission and
costs have to be considered in a RES high penetration future
scenario. The paper aims to evaluate the net avoided emissions by
RES and the cost that Italy have incurred to avoid to emit a
tonne of CO,. To reach the high penetration of RES targets the
attention is switching from the problem of adding more
renewable energy installations to the problem of managing the
whole “green” electricity production in a smarter way.
Considering all the indirect effects caused by RES on the
electricity system is essential for everyone who wants to analyse
future scenarios.

Keywords — photovoltaic; wind; economic and environmental
impact; RES high penetration; VRE; 20-20-20 targets; Combined
Cycle Gas Turbine; CO; emissions; CoE.

I.  INTRODUCTION

The Italian electricity market is a free market since 1999.
Since then, it has been dynamic and characterized by important
changes. In 2006 Europe defined its 20-20-20 objectives calling
for 20% renewables in 2020. The resulting increase of
installation of variable renewable energy (VRE) in Italy has
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increased the volatility into the grid. It is necessary to balance
the electricity production to match the demand instantaneously,
to ensure a stable electricity network. Storage systems are, at
the moment, not so widespread (except for pumped hydro
systems) because of high cost, leading to power modulation by
traditional sources. Therefore, the power plants used for power
modulation are the newest and most flexible power plants based
on the technology of Combined Cycle Gas Turbine (CCGT).
The older fossil fuel power plants have a lower marginal cost
(cost of producing an additional unit) than CCGT power plants
and are slower in load change, so work at constant and
maximum load. The CCGT have adapted to face the increase in
electricity production by variable RES, also characterized by
priority dispatch and to face the decrease of the electricity
demand. To achieve this task the CCGT power plants work at
partial load and experience several rump-up/down cycles in a
day. These bring about lower efficiency, higher specific
emission of carbon dioxide and therefore higher consumption of
fuel compared to full load operation. In such a complex and
ever changing context, there is a need to consider the
environmental and economic impact to support the planning
and design of a future energy policy [1]. This paper focus on the
Italian situation with a preliminary analysis of the impact of
Variable Renewable Energy (VRE) on CCGT plants where the
two main variable renewable energy sources are photovoltaic
and wind power. Their joined annual electricity production
share is the 11.5% (Photovoltaic 6,8%, Wind power 4,7%) of
the Italian total annual electricity consumption in 2013.
Installed power of VRE in Italy is 18,4 GW of photovoltaic and
8,6 GW of wind power.



This paper presents a preliminary economic and
environmental assessment of the indirect consequences due to
the development of photovoltaic and wind power technology on
CCGT power plants. It highlights an effect that is not always
considered within the RES high penetration future scenario
studies.

II. EFFECTS ON CCGT POWER PLANTS

In the last few years, Italian electricity market have
undergone deep changes. Two main reasons have influenced the
CCQGT electricity demand on the market: decrease of electricity
demand and increase of RES electricity production.
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Fig. 1: Shift of equilibrium price on Italian electricity market due to decrease of
demand and increase of RES production.

Fig 1 shows the consequences of these two effects on the
Italian electricity market. The decrease of the -electricity
demand has produced a shift to the left of the demand curve and
the increase of RES electricity production has produced a shift
of the supply curve to the right. Both these two effects have
affected and reduced the CCGT electricity production. The
supply curve is composed by the ordering of the different offers
based on quantity and price of the different technologies [2].
These offers are directly connected with the marginal costs of
each technology. For this reason the supply curve is called the
“merit order curve” and goes from the least expensive to the
most expensive units (Fig. 2). Because of the very low marginal
costs of RES technologies and their priority dispatch, their bids
enter near the bottom of the supply curve and choose a price
taking strategy.
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Fig. 2: Merit order curve on the Italian electricity market [2].

CCGT systems are the main technology for defining the
electricity equilibrium price [3]. CCGT is the most marginal
technology. For this reason, the electricity demand that can be
covered by CCGT is strongly affected by the shifts of the two
curves. Both the shift of the demand curve on the left and the

shift of the supply curve on the right bring the equilibrium price
to a lower value reducing the share of electricity that can be
covered by CCGT.
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Fig. 3: increase of the percentage of the integration of RES in Italy [4].

Fig 3 shows the increase of RES electricity production and
integration in Italy from 2006 to 2013. Not programmable
renewable energy production has increased from 3 TWh in
2006 to 36,5 TWh in 2013 moving from about 0,9 to 11,4% of
the annual electricity demand.

35
340
335
330
325
320
31s
310
305

Italian electricity demand
[TWh]

2006 2007 2008 2009 2010 2011 2012 2013

Fig. 4: Decrease of the total annual electricity demand [4].

Fig 4 shows the decrease of electricity demand in Italy from
2006 to 2013. The reduction between 2006 and 2013 is 19 TWh
(equal to 5,6% of total electricity demand).

The increase of RES affects the CCGT production not only
on average during the year but mostly on the time of the day. If
there is plenty of photovoltaic power at midday the supply
curve is widely shifted on the right and the CCGT available
production is largely reduced. For this reason CCGT work at
partial load with several rump-up/down cycles in a day.
Furthermore the number of starts and their connected O&M
costs and the increased quantity of fuel increase their marginal
cost [5].

The described market is the mode of operation of the MGP
(Mercato del Giorno Prima) that is the market in which the
owners of the electrical plants present the bids and the programs
of production for each hour of the considered day. The lifetime
of this market go from nine days before the considered day to
one day before. CCGT systems cover always less share of
electricity in this market for the two described effects of the
shifting curves. CCGT systems attention is focusing on the
MSD (Mercato dei Servizi di Dispacciamento) where they offer
back-up capacity to cover the unrealized programs of the MGP
market. For this reason their way to recover investments costs is
shifting from constant loads and offer on the MGP (2006) to



variable loads, fast responses to the grid demand and back-up
capacity on the MSD market (2013).

It is necessary to underline that the intense collapse of the
CCGT production is also caused by the overcapacity of
combined cycle installed power. In 2006 there has already been
enough installed power to cover an appropriate back-up load.
However new CCGT power plants have been installed in the
last few years. This has increased competition between them,
shifting their interests toward flexibility and quick responses to
the grid demand.

A. The sample of italian CCGT power plants

A representative sample of Italian CCGT power plants has
been considered in order to study the variation of the outputs of
the operating systems. The reference year is 2006 with the
assumption that the CCGT were not affected by RES (see fig.
3). The values of this reference year have been compared with
2011, 2012 and 2013 where the effect of the influence by RES
has been significant (fig 3).

The Sample is composed by eight CCGT power plants:
Cassano d’Adda (A2A) 995 MW of installed capacity [6],
Mincio (A2A) 380 MW [7], Chiavasso (Edipower) 1150 MW
[8], Piacenza (Edipower) 840 MW [9], Sermide (Edipower)
1140 MW [10], Porto Corsini (Enel) 760 MW [11], La Casella
(Enel) 1484 MW [12] and Ostiglia (Eon) 1152 MW [13]. They
are big power plants and are all placed in the north of Italy.

The years 2011, 2012 and 2013 in Italy have been
characterized by an unprecedented amount of photovoltaic
installation. For this reason, the evolution of the representative
sample parameters should be investigated. The data of 2006,
2011, 2012 are taken from the EMAS environmental declaration
(Eco-Management and Audit Scheme 1is an attestation,
recognized to European level, of the excellence in best managing
of the interaction with the environment and a recognition of the
appointment to the continuous improvement) published by the
company owners of the plants. Since 2013 data are not yet
available, they were thus estimated. The relationship between
the percentage penetration of RES on the total Italian electricity
consumption and the equivalent hours was selected for the
preliminary estimation of the sample values in 2013 where the
penetration of photovoltaic and wind power is known (Fig. 5).
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Fig. 5: Relationship between the percentage penetration of RES on the total
Italian electricity consumption and the equivalent hours of the CCGT power
plants sample.

The parameters of the representative sample of CCGT
power plants were used to draw a regression curve for
estimating the relationship between equivalent operating hours
and specific emissions. Hence establishing a connection
between their operation and environmental parameters.
Operating hours can be seen as representative of the average
load, while specific emissions of the efficiency and of the fuel
consumption (fig. 6).
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Fig. 6: Specific emissions depending on equivalent hours. 2006, 2011, 2012
and estimated 2013 values of the considered sample.

Fig 6 depicts the cloud values divided for each considered
year and the regression line. These values are the annual average
values and for this reason consider all the power plants turning
on and switching off.

The relationship between specific emissions and load is not
linear (fig. 6). Gulen and Joseph [14] have discussed in detail the
relationship between efficiency and load into the CCGT
systems, highlighting how the efficiency drops more than
linearly as the load decreases.

B. Analysis of the sample

The sample is composed by those CCGT power plants that
have been installed before 2006 and have not undergone
interventions of upgrading through capacity increasing or CO2
capture system implementation during the last few years. It
represents the 26% of the total electricity produced by Italian
CCGT systems (9,6 TWh of 37 TWh of the Italian CCGT
production) and the 30% of the total installed capacity. For
simplicity this paper takes into account the whole Italian CCGT
systems that produce only electricity and doesn’t consider the
cogeneration from CCGT.
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Fig. 7: Specific emissions depending on equivalent hours. Comparison between
sample values and Italian CCGT overall values [3]. The years 2006, 2011, 2012



and 2013 highlighted on the map identify the average Italian values for CCGT
operating.

The Sample is composed by power plants with a large
installed capacity. They are all placed in the north of Italy and
this fact can explain why the values of the parameters are above
the Italian average (Fig. 7). The Italian electricity market is
divided in different areas identified by power transmission
constraints. During periods with high photovoltaic generation,
there may be congestion in power transmission and a even
greater competition between CCGT power plants. North of Italy
is characterized by two features that affects the CCGT electricity
operation: CCGT overcapacity and VRE electricity production.
The installed power of CCGT in the north of Italy is the 67% of
the total Italian CCGT installed power [15]. Hence the problem
of CCGT overcapacity would already cause an increase of
competition between CCGT power plants, the VRE spread has
further affected competition and CCGT electricity production.
These affects the sample that shows values of the parameters
above the Italian average (Fig. 7). Fig. 7 shows, however, that
the parameters of the average Italian power plants have a similar
trend of the sample. Fig 8 shows how, effectively, a great share
of electricity from photovoltaic is produced in the north of Italy.
The 38% of the electricity production from photovoltaic
systems in Italy is produced in the north.
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Fig. 8 Electricity production from photovoltaic per region in Italy [16] [17].

The south of Italy is characterized by a great amount of VRE
electricity production (southern photovoltaic plants are
responsible for the 43% of the total Italian electricity production
from photovoltaic) and by a lower share of CCGT installed
power (equal to 20% of the total CCGT installed power). For
these reasons the effects on CCGT operation are less
pronounced than in the north of Italy.

Fig 7 shows two slightly divergent curves. While the sample
has remained the same from 2006 to 2013, the overall Italian
CCGT capacity has increased during these years. New
installations have a higher efficiency that permit to reduce
specific emissions of CO,.

For further considerations the average Italian values [4] of
CCGT systems will be taken into account. The representative
sample has been useful to highlight the trend and to underline
that the effect can be even stronger in some areas due to
transmission line constraints.

III. RESULTS

The analysis presented so far allows for the evaluation of
the annual emissions of CO, induced into the whole Italian
CCGT systems by efficiency decrease caused by increasing
penetration of photovoltaic and wind energy and electricity
demand decrease. The related CO, emissions are calculated as
difference between the total annual emissions of 2011, 2012,
2013 and those that there would have been if the CCGT had
worked with the specific emissions of 2006. In this way it is
possible to obtain the value of the emissions caused by this
effect for the years 2011, 2012 and 2013.

When considering the total annual emissions reduction
thanks to production from RES over traditional fossil fuel
sources, this effect has to be taken into consideration.
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Fig. 9: Percentage of the CCGT emissions caused by efficiency reduction on
the CO2 emissions saved by RES and the increase of specific emissions in the
years 2011, 2012 and 2013.

The value of the total annual emission released by CCGT
caused by efficiency reduction is the 7,9% of the quantity saved
by RES in 2011. 4,4% in 2012 and 4,2% in 2013 (Fig. 9). Itis a
relevant share that has to be taken into account during this
transition phase towards 100% penetration levels where future
CO, emissions scenarios should consider higher amount of
fuel/gas due to lower efficiency of CCGT plants working at
partial load. This percentage is decreasing due to the increase of
electricity by RES and the decrease of the production by CCGT
systems. Thus the absolute value of the emissions caused by
CCQGT efficiency reduction is decreasing but the relative value
of CCGT emissions is increasing (see fig 9).

A. Economic evaluation

The estimation of induced CO, emissions can be used to
better calculate the average cost incurred by Italy to avoid the
emission of a tonne of CO, during the period 2006-2013 by
evaluating the avoided CO, cost parameter (1).

€OE, . — COE, ¢
SIRLES QTS e — SIMLSFIONE,

(1

avolcea €F; cost =
ot

The cost of electricity is defined as the total lifetime cost of
an investment divided by the cumulated generated energy of
this investment. The CoE, therefore, is the price at which the
electricity is to be sold in order to achieve a zero Net Present
Value (NPV is the sum of the present cash flow over a period of



time). The average CoE (cost of electricity) of the years from
2006 to 2013 for photovoltaic [18] [19] [20] and wind power
[21] [22] technology and the relative net emissions of the
considered renewable energy technology permit to evaluate this
value. The parameters used to calculate the CoE are shown in
tab 1. All the costs have been actualized to the year 2013.

TABLE L PARAMETERS FOR ESTIMATING COST OF ELECTRICITY FOR
PHOTOVOLTAIC AND WIND POWER TECHNOLOGY [20][21].
PV Wind
CAPEX [€/kW] CAPEX [€/kW]
2006 6500 2006 2550
2007 5660 2007 2400
2008 4820 2008 2300
2009 3980 2009 2200
2010 3140 2010 2100
2011 2500 2011 2000
2012 2300 2012 2000
2013 2000 2013 2000
OPEX 1.5% CAPEX|OPEX 1% CAPEX
Lifetime 20years |Lifetime 25 years
Discount rate 4% Discount rate 4%
Inflation rate 2% Inflation rate 2%
Degradation rate 1%
Performance Ratio 0.76
Irradiation [kWh/m2] 1677

CoEg,py is the cost of electricity of the technology that
permits an abatement of CO, emissions. In this case
photovoltaic and wind power. CoE. is the cost of electricity of
the reference technology. In this case it is taken equal to the
PUN (Prezzo Unico Nazionale) that is the weighted average of
the zone prices developing on the MGP market. All the future
costs are actualized at 2013. Emissions,.s and emissions,,; are
the specific CO, emissions of the CCGT systems in Italy and
photovoltaic or wind power respectively. Hence emissions
are the additional emissions produced by CCGT due to
efficiency penalties related to photovoltaic and wind power.
Performance ratio and yearly insolation are calculated through a
weighted average of the regional values on the electricity
produced by each region of Italy [16] [17].

The results show that for wind power the related costs to
avoid a tonne of CO, is equal to 71 €/t in relation to the lower
cost of electricity (96 €/ MWh). Photovoltaic technology has an
average cost of electricity (for the period 2006-2013) of 174
€/MWh and a cost per tonne of CO, avoided of 291 €/t. For
Photovoltaic this value is going to decrease further in the future
as the CoE is continuously decreasing. For example if the same
parameters are calculated in 2013 for photovoltaic the results
are: CoE equal to 135 €/MWh and a cost per tonne of CO,
avoided of 181 €/t.

TABLE IL. RESULTS FOR PHOTOVOLTAIC AND WIND POWER DIVIDED IN
THE TWO EXTREME CASES. “CONSIDERING THE EFFECT ON CCGT” MEANS
THAT VRE DEVELOPMENT IS THE ONLY RESPONSIBLE FOR CCGT EFFICIENCY
REDUCTION. “NOT CONSIDERING THE EFFECT ON CCGT” IS THE OTHER
EXTREME CASE THAT CONSIDER NO RELATION BETWEEN VRE DEVELOPMENT
AND CCGT OPERATION.

PHOTOVOLTAIC WIND POWER
Considering the |Not considering|Considering the [Not considering
effect on CCGT |the effecton  |effect on CCGT |the effect on
CCGT CCGT
COE_capt
[€/MWH] 173.83 173.83 96.62 96.62
COE_ref
[€/MWh] 71.33 71.33 71.33 71.33
emissions
_ref 372.36 372.36 372.36 372.36
[kg/MWh]
emissions
_capt 20.62 0 20.62 0
[kg/MWh]
Avoided
€02 cost 29139 275.25 71.90 67.91
[€/t]

Tab 2 shows the results of the indicator avoided CO, cost. It
permits a comparison between two extreme cases.
“Considering the effect on CCGT” is the case in which VRE
development is the only responsible for CCGT efficiency
reduction. It means that electricity demand reduction, CCGT
efficiency increase in new plants, and CCGT overcapacity are
not taken into consideration. “Not considering the effect on
CCGT” is the other extreme case that consider no relation
between VRE development and CCGT operation. For this
reason emissionsg,, are equal to zero. “Not considering the
effect on CCGT” shows a reduction of the avoided CO, cost
of 5,8%. This means that not considering this effect can bring
to an underestimation of the avoided CO, cost. On the other
hand, CCGT efficiency reduction indeed occurs, as it has been
analyzed in this paper, due to several concurrent causes.

IV. CONCLUSION

The growing capacity of renewable energy sources has
increased the variability in electricity production. As other
solutions are at the moment not cost-effective (e.g. electric
storage systems, power to gas, etc), a reserve generating
capacity is required in order to balance the consumer demand.
CCGT power plants are the only traditional thermal plants that
can cover this role. To support further deployment of variable
renewable energy sources, it is important to quantify the real
impact those have on the energy system in terms of indirect
environmental impact and extra cost connected to the balancing
power generation that can be related to variable renewable
energy technology as cause of this imbalance [23]. Bass et. al.
[24] discussed the impact of variable demand upon the
performance of an English CCGT power plant.

In this paper, a preliminary analysis of the impact of
variable renewable energies (VRE) on CCGT in Italy from
2006 to 2013 was presented together with concurrent factors
such as CCGT overcapacity and electricity demand reduction.
At this stage of the analysis, it is not possible to quantify the



weight of each factor on CCGT efficiency reduction. To this
extend, it is in fact important to analyze not only annual
balance but also daily profile of generation and demand.

The results show that, considering the performance
parameters of Italian CCGT power plants during this period of
time, a not negligible share of CO, emissions is produced due
to efficiency reduction due to operation at partial load. If we
compare this share with the emissions avoided thanks to
electricity production by RES, we obtain the results of fig. 9
that shows a value equal to 4,2% in 2013. It is important to
consider this indirect effect and these results in a future RES
high penetration scenario to better evaluate the alternative
solutions for power modulation such as storage systems [25] or
expansion and enforcement of distribution and transmission
grids [26]. The examined data of the CCGT operation are
average data and consider all the starting and switching off.
Comparing photovoltaic and wind electricity production is
possible to observe that wind power has a more stable power
production during the seasons and also during the day. Hence
photovoltaic has a bigger responsibility on CCGT emissions
from efficiency decreasing, starting and switching off.

The average cost incurred by Italy to avoid to emit a tonne
of CO, during the period 2006-2013 with RES technologies
has been evaluated (1) in order to understand, considering the
net avoided emissions by RES, the weight of the two
technology, photovoltaic and wind energy, in a CO, save
perspective.

This is a preliminary study that aims to underline the
indirect effect of VRE on CCGT systems. Further studies
could be analyzed in order to evaluate the impact of a
flexibility payment on the energy supply system. How it
would incentivize the spread of storage systems that would
become direct competitors of the CCGT systems or how it
would incentivize de-carbonization, making CCGT systems
more competitive in relation to coal power plants.

To reach the high penetration of RES targets the attention
is switching from the problem of adding more renewable
energy installations to the problem of managing the whole
“green” electricity production in a smarter way.

REFERENCES

[1] M. Prina, G. Manzolini, M. Gazzani. “Impatto economico ambientale
del raggiungimento degli obiettivi dell'ltalia al 2020 mediante tecnologia
fotovoltaica ed eolica”. Dec 2013.

[2] European Wind Energy Association (EWEA). Wind energy and
electricity prices, exploring the “merit order effect”. April 2010

[3] Elemens. Lookout rinnovabili elettriche. 2014

[4] Terna. Statistiche. 2013, 2012, 2011 and 2006. “Dati Statistici.”
[Online].Available:http://www.terna.it/default/Home/SISTEMA_ELET
TRICO/statistiche/dati_statistici.aspx.

[5] A. Veiga, P. Rodilla, I. Herrero, and C. Batlle, “Intermittent RES-E,
cycling and spot prices: The role of pricing rules,” Electr. Power Syst.
Res., vol. 121, pp. 134-144, Apr. 2015.

[6] A2A, centrale termoelettrica di Cassano d’Adda,
ambientale 2006, 2011, 2012, 2013.

dichiarazione

(21]

[22]

(23]

[24]

(23]

[26]

A2A, centrale termoelettrica del Mincio, dichiarazione ambientale 2006,
2011, 2012, 2013.

Edipower, centrale termoelettrica di Chiavasso, dichiarazione ambientale
2006, 2011, 2012, 2013.

Edipower, centrale termoelettrica di Piacenza, dichiarazione ambientale
2006, 2011, 2012, 2013.

Edipower, centrale termoelettrica di Sermide, dichiarazione ambientale
2006, 2011, 2012, 2013.

Enel, centrale termoelettrica di Porto Corsini, dichiarazione ambientale
2006, 2011, 2012, 2013.

Enel, centrale termoelettrica di La Casella, dichiarazione ambientale
2006, 2011, 2012, 2013.

Eon, centrale termoelettrica di Ostiglia, dichiarazione ambientale 2006,
2011,2012, 2013.

S. C. Guelen and J. Joseph, “Combined Cycle Off-Design Performance

Estimation: A Second-Law Perspective,” J. Eng. Gas Turbines Power-
Trans. Asme, vol. 134, no. 1, p. 011801, Jan. 2012.

CESl ricerca. Progetto Rds — governo del sistema elettrico. 2006
ATLASOLE http://atlasole.gse.it/atlasole/

PVGIS http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php#

G. F. Nemet, “Beyond the learning curve: factors influencing cost

reductions in photovoltaics,” Energy Policy, vol. 34, no. 17, pp. 3218-
3232, Nov. 2006.

A. de la Tour, M. Glachant, and Y. Meniere, “Predicting the costs of
photovoltaic solar modules in 2020 using experience curve models,”
Energy, vol. 62, pp. 341-348, Dec. 2013.

M. Delfanti, V. Olivieri, B. Erkut, and G. A. Turturro, “Reaching PV
grid parity: LCOE analysis for the Italian framework,” in 22nd
International Conference and Exhibition on Electricity Distribution
(CIRED 2013),2013, pp. 1-4.

Recent Developments in the Levelized Cost of Energy from U.S. Wind
Power Projects | Electricity Markets and Policy.

IRENA 2012. Renewable enery technologies: cost analysis results.
Volume 1: wind power.

IEA. The power of trasformation. Wind, Sun and the economics of
flexible power systems. 2014

R. J. Bass, W. Malalasekera, P. Willmot, and H. K. Versteeg, “The
impact of variable demand upon the performance of a combined cycle
gas turbine (CCGT) power plant,” Energy, vol. 36, no. 4, pp. 1956—
1965, Apr. 2011.

S. Weitemeyer, D. Kleinhans, T. Vogt, and C. Agert, “Integration of
Renewable Energy Sources in future power systems: The role of
storage,” Renew. Energy, vol. 75, pp. 14-20, Mar. 2015.

F. Steinke, P. Wolfrum and C. Hoffmann. “Grid vs. storage in a 100%
renewable Europe,” Renew. Energy, vol. 50, pp. 826832, Feb. 2013




<<
  /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 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
    /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
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /SimSun-PUA
    /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


