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Abstract—This paper deals with the optimization of storage
power plant operation with a particular focus on market situation
in the Latvian bidding area of the Nord Pool. Some currently
already available storage options such as hydropower are
considered, but attention is given to an emerging technology —
hydrogen storage — as well. An algorithm for storage plant
scheduling optimization is devised. In the case study, it is
concluded that both technologies are capable of exploiting the
price spread in the day-ahead electricity market. Another
operational strategy apart from the price arbitrage is studied in
this paper as well — cooperation with wind farms. Coordinated
operation allows to decrease expenses caused by inaccurate wind
generation forecasts.
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I. INTRODUCTION

As of 2013 most of the electricity produced in Latvia is
traded in the Nord Pool power market. It is the largest power
exchange in Europe and combines the electricity markets of
Nordic and Baltic countries.

In order to account for congestions in transmission networks,
the Nord Pool is divided into several bidding areas (Fig. 1)
where each country either has its own area or is separated into
multiple zones.

Fig. 1. Nord Pool bidding areas

While most of the bidding areas are rather well integrated,
the Latvian power system along with Lithuania has proven to be
an exception. For instance, in 2015 the day-ahead (Elspot) prices
after market clearing were the same in Latvia and its northern
neighbor, Estonia, for only 34% of the hours, meaning that for
the rest of the time the transmission capacity between these two
countries was insufficient to assure efficient market coupling.
On the other hand, Latvia and Lithuania are strongly
interconnected — Elspot prices in both countries were the same
for 99% of hours [1]. Essentially we can conclude that the
Latvian and Lithuanian areas are somewhat isolated from the
rest of the Nord Pool.

Furthermore, the lacking access to Scandinavian markets
due to limited interconnections results in a constantly higher
electricity price in Latvia and Lithuania than in the other bidding
areas. The high prices can be explained by a lack of cheap
generation sources. The Lithuanian power system has been in
deficit since 2009 when the Ignalina nuclear power plant was
decommissioned; the Latvian power system is a net importer as
well, with the exception of spring flood season.

The above mentioned reasons illustrate the potential
necessity for developing electrical energy storage options in the
region. While the limited interconnectivity problem might be at
least partially mitigated as further integration of the Baltic power
systems into the European grid is realized (e.g., two new links
were launched at the end of 2015 connecting Lithuania to Poland
and Sweden; synchronization with the grid of Continental
Europe is planned at some point in the future as well), these
developments are likely to only increase the value of storage
options, especially since the European Union is moving towards
decarbonizing its economy.

One of the most widely implemented tools of
decarbonization is increasing the share of renewable energy in
the power sector. This introduces new issues for power system
operators and market participants as a significant portion of the
renewable energy sources are intermittent in nature, e.g., wind,
solar and to some extent also run-of-the-river hydropower.

Even though the current penetration of wind and solar energy
into Latvia and Lithuania is rather small (2% of the total
electricity production in 2014 in Latvia and 17.5% in Lithuania),
the trend is for the installed capacity to increase rapidly as shown
in Fig. 2 [2], [3].
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For example, within 10 years the sum rated power of wind
turbines in the region has grown from nothing to 348 MW.

The main contribution of this study lies in using real-life data
of the Latvian power system to assess two different energy
storage operation modes — price arbitrage and intermittent wind
power accommodation under the existing electricity market
conditions in the Latvian bidding area of the Nord Pool.

The second section gives a brief overview of the
technologies studied in this paper, the third section explains the
mathematical model, followed by the results and conclusions.

II. STORAGE TECHNOLOGIES UNDER STUDY

A. Pumped Storage Power Plants

The oldest and most widely used power storage technology
is pumped storage power plants (PSPP). They comprise about
99% of the electricity storage capacity in the world.

However, from countries participating in the Nord Pool only
Norway and Lithuania have pumped storage capability. Besides,
in Norway pumps are installed as addition to their large
conventional reservoir hydroelectric power plants (HPPs) and
the pumping/discharging cycle is seasonal in nature. However,
the Kruonis PSPP in Lithuania is pure pumping type and
schedules its operation on daily and weekly cycles.

The construction of new PSPP facilities is impeded by
specific requirements for the site’s location as a high difference
between the elevation of lower and upper reservoirs is necessary
to achieve an effective water head.

B. Hydrogen Storage

The idea of using hydrogen gas as a storage medium has
gained a lot of attention lately in context of accommodating
renewable energy. Hydrogen can be produced in the electrolysis
process using either cheap off-peak electricity or excess power
produced by intermittent sources.

Hydrogen can afterwards be stored in various forms, e.g., as
a gas, liquid or within metal hydrides. It can be injected into the
natural gas grid or contained in tanks for small- and medium-
scale and underground for large-scale storage. The latter is
especially interesting for the Latvian case as there exist several
unique geological locations (Fig. 3) where gas storage might be
possible in porous sandstone layers.

Fig. 3. Potential underground gas storage sites (in red) in Latvia [4]

One of these sites, Incukalns underground gas storage
(UGY), is currently being used for natural gas storage while
other sites are being investigated for the same purpose.

The hydrogen can later be used in industry, transport or
converted back to electricity employing either fuel cells or gas
turbines. In this paper we consider a hypothetical power-to-gas-
to-power plant which uses electrolysis for hydrogen production
and gas turbines for re-electrification.

C. Reservoir Hydropower

About half of the total installed generation capacity in Latvia
is realized in a cascade of HPPs on the Daugava River. One of
these plants, Plavinas HPP, is the second largest in the European
Union by installed capacity. While not a storage option in the
most traditional sense, reservoir HPPs without pumping capacity
can provide similar services as conventional storage plants by
regulating their production and accumulating water when
generation is halted.

Granted, there are several constraints that limit the flexibility
of reservoir HPP operation, namely, the risk of overflowing
when inflow is large and, conversely, limited production
capabilities when inflow is low.

III. MATHEMATICAL FORMULATION OF THE OPTIMIZATION
PROBLEM

In this paper we consider two storage power plant
operational strategies — firstly, a stand-alone storage plant
benefiting solely from price differences in the day-ahead market
(arbitrage) and, secondly, cooperation between intermittent
energy producers (particularly, wind farms) and storage in order
to balance discrepancies between the planned and actual
generation from renewable energy.

A. Price Arbitrage in the Day-Ahead Market

The feasibility of exploiting price differences to gain profit
in day-ahead markets largely depends on price dynamics in the
particular market. For instance, researchers in [5] found that
although a hypothetical PSPP could generate positive
operational profits in all regions of Italy (MGP market), the net
present value (NPV) of the future cash flows at the end of the
project’s lifetime was nevertheless negative in all cases. The



authors explained it by the fact that even though peak prices in
the MGP market are high compared to other European markets,
the off-peak prices are comparatively high as well, resulting in
an insufficient price spread.

The day-ahead market in the Netherlands (APX) is analyzed
in [6]. The authors there have devised a strategy of using two
different time horizons in storage self-scheduling — 24 hours for
weekdays and 72 hours for weekends to account for the
possibility of severely decreased prices during weekends. In our
study, we have also covered the potential effect of weekends by
extending the scheduling horizon to two weeks (336 hours) and
using the results from the first 24 hours to submit bids to the
market.

In [6], storage operation in price arbitrage mode is found to
be profitable. The authors have also found a noteworthy
peculiarity — the profits increase in correspondence to increased
storage size (discharge duration), however, this effect stabilizes
and eventually stops for discharge durations of about 24-26
hours. This conclusion holds true for all storage technologies
(described by round-trip efficiencies) the authors considered.

The authors of [7] have assessed two different potential
value streams for storage plants in Finland — price arbitrage in
the Nord Pool Elspot market and participation in the balancing
market. The authors identified that the electricity price was more
volatile in the Finnish bidding area than in other Nordic
countries sans Denmark. Nevertheless, [7] found the balancing
market to be 3—6 times more profitable than the day-ahead
market, depending on the storage technology.

In most of the studies, self-scheduling is implemented by
means of linear programming (e.g., CPLEX linear solver [5]). In
[8], [9] bilevel mixed integer linear programming models are
devised. One drawback of the mixed integer approach is that
charging and discharging at each hour has to be done either at
full power or not at all, which does not allow for variability and
thus limits the flexibility of operation.

Some other notable optimization methods used for storage
power plant scheduling are dynamic programming [10] and
evolutionary tristate particle swarm optimization [11].

A factor commonly found important is the effect stochastic
parameters have on the optimal operation of storage plants, e.g.,
electricity market price when planning the day-ahead operation
of a plant that aims to benefit from price arbitrage. In [12], AR,
MA and ARIMA models are used for price forecasting and
scenario generation. In [6], artificial neural networks (ANN) are
used for this purpose. We also generally employ ANNs to
forecast prices with the peculiarity of creating additional price
prediction realizations by considering previous forecast errors.
The forecasting process is laid out in more detail in our previous
publications, e.g., [13].

In this study, the optimization problem of a closed loop
storage plant operating on price arbitrage is described by a
nonlinear objective function (1)—(2) and constraints (3)—(6). The
studied power producer is assumed to be a price-taker and the
price is exogenous to the optimization model, meaning that, in
general, it can be provided by either of the previously mentioned
forecasting tools or even from the actual price statistics,
depending on the purpose of optimization.

The objective function is formulated as follows:
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where AL — change in the amount of stored energy (MWh),
P, — power at hour t (MW), ¢, ,— electricity market price at hour
t for realization m (€/MWh), M — number of realizations, T —
length of the optimization horizon in hours, om, , — variable
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and changes in the volume of storage medium (it depends on the
technology being studied and can introduce nonlinearity), #acc —
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where L, — initial storage level, L, L — bounds on storage
capacity, Se T — variable to enforce storage capacity bounds,
P » Paisen. —lower and upper limit on power in discharging

mode, P Penarg.— lower and upper limit on power in

Zcharg. >

charging mode (negative).

The model is implemented in MATLAB scripting
environment which provides useful tools for solving various
types of optimization problems. As (2) introduces
non-smoothness in the objective function, gradient methods
would not guarantee a correct solution. So we use the pattern
search algorithm from Global Optimization Toolbox which is
able to handle non-smooth and discontinuous functions [14].

B. Cooperation with Wind Farms
Some previous notable studies in the field of co-optimized
wind and storage scheduling are found in [15]-[17].

Ref. [15] offers methodology to determine the optimal
storage capacity to be added to wind farms. They conclude that



the storage system rated power should be at least 20% of the
wind farm power and the optimal charge/discharge duration for
a 100 MW farm constitutes 4 hours.

In [16], particular focus is given to various hydrogen storage
technologies that could be integrated with wind power in micro-
grid applications. Methodologies to optimize the sizing, design
and operation of storage to accommodate intermittent wind
power are devised in both [16] and [17].

In this study, we have assessed the potential benefits of a
storage plant operation based on balancing the discrepancies of
the power sold in the day-ahead market and the actual wind
power generation.

In Latvia, support for renewable generation is implemented
through mandatory procurement, meaning that all the wind
power produced is bought by a specially-created company
(public trader) which in turn sells this power in the day-ahead
market. In practice, it means that any deviations from the power
offered in Elspot are handled not by the owners or operators of
the wind farms but by the public trader instead.

Let us assume that the hourly income the public trader
receives from selling the wind power can be expressed as
follows:

WP,ats " Co if Awp, =0
R =wWp,g, ¢, —Awp, -cb, if Awp, >0 Vre[l,24] (7)
WPpeas "€ —Awp, -cb;, if  Awp, <0

Awpz = prred.t - WpreaLt Vt € [1’ 24] (8)

where wp,,, —actual produced wind power (MWh), wp, ..,

— forecasted wind power (MWh) that was offered in the day-
ahead market, Awp, — difference between the forecasted and

actual wind power (MWh) (8), c¢b’'— up-regulation price

t

(€/MWh), cb — down-regulation price (E/MWh).

Essentially, this means that in case when the actual
generation is lower than the planned generation, the trader
receives less revenue than planned and additionally has to
purchase the balancing power from the TSO. In the reverse
scenario the trader sells its overproduction to the TSO at a price
which is usually lower than the day-ahead market price.

If, however, the trader also has energy storage options, these
negative effects can be alleviated:

P =Awp, +Ap, Vie[1,24], )

subject to constraints (3)—(6),

where Ap, are the final deviations from the day-ahead

generation plan that emerge if the storage constraints would
otherwise be violated.

In this operational strategy the storage plant does not aim to
exploit the day-ahead price arbitrage; it does, however, have to
periodically purchase or sell energy in the market when the wind
power forecasting errors have been largely one-sided in order to
restore the state of storage to approximately 50%. This ought to
be done each day (d) by registering the offset in storage level by
the end of the previous day (d — 1) and bidding this amount in
the next day (d + 1) market.

IV. RESULTS AND DISCUSSION

A. Price Arbitrage in the Day-Ahead Market

The model presented in (1)-(6) is used to optimize the
operation of storage plants of two different technologies
(Table I) — pumped storage modeled using the characteristics of
Kruonis PSPP and a hypothetical power-to-gas-to-power
scheme that uses underground hydrogen storage as means of
energy accumulation and realizes re-electrification with gas
turbines (GT). The parameters of the second plant are
assumptions based on general characteristics of polymer
electrolyte membrane (PEM) electrolysis and GT equipment.

The day-ahead electricity market price for the case study
(Fig. 4) is taken from the Nord Pool statistics for the Latvian
bidding area, particularly, two weeks from September 21 to
October 4, 2015 [1]. The results of the simulations are illustrated
in Fig. 5-6.

TABLE 1. PARAMETERS OF THE PSPP AND H, PLANT
Technology
Parameters PSPP (large-scale Hydrogen (medium-
storage) scale storage)
Nominal input
and output 900 25
power (MW)
’g'\ecrfe“::t‘;éi“on/ 0.8 (pump)/ 0.7 (PEM electrolysis)/
efficiency 0.9 (turbine) 0.6 (GT)
Storage capacity 10800 MWh 600 MWh*
Variable O&M 0.22 €/MWh [18] 1.7 €/MWh?
costs
 Underground storage capacity assumed to be sufficient for 24-hour discharge
b. Assumption made
90
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Fig. 4. Day-ahead electricity market price (Sept. 21-Oct. 4, 2015)
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Fig. 6. Optimal schedule of the hydrogen (electrolysis/GT) facility

During the selected time horizon both stations manage to
operate profitably. For the large-scale PSPP, the income from
the sold electricity exceeds expenditure for the purchased power
and variable O&M costs by 2.281 million €, whereas for the
medium-scale hydrogen scheme this difference constitutes
20 869 €. The revenue is understandably smaller due to the
smaller size of the proposed GT facility.

From Fig. 6 it can be concluded that the selected storage
capacity of the hydrogen scheme is larger than necessary, as
during the optimization horizon the volume of the stored energy
never exceeds even 60% of the total capacity. Thus, the
proposed model is useful in assessing the feasibility of various
storage sizes for a storage plant.

B. Cooperation with Wind Farms

In order to assess the coordinated wind farm and storage
operation scheme described in subsection II1.B, we use statistics
(Fig. 7-8) from the same time period as in the previous example.
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Fig. 7. Planned and actual wind energy generation (Sept. 21-Oct. 4, 2015)
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If the forecasted wind energy production (Fig.7) were
accurate, the trader would receive 123 825 € revenue from
Elspot during the two-week period under study. However, due
to inaccurate predictions, the trader receives 89 183 € and has to
pay 29 419 € for up-regulation, but it also earns 10 840 € for
overproduced power netting 70 604 € in total revenue.

Now, let us consider a hydrogen storage plant as described
in Table I operating in coordination with the wind farm. Fig. 9
illustrates the amount of energy the storage plant stores from
excess wind generation and supplies to the market to balance
insufficient wind generation, whereas Fig. 10 shows activities in
the day-ahead market to maintain the state of charge at about
50%.

As a result of coordination, the wind and storage operation
receives 122 630 € from bidding the forecasted wind generation
in the day-ahead market; however, 27 750 € are spent to
maintain adequate energy levels in the storage, additional 216 €
are necessary to provide some minor balancing at times when
the storage was insufficient and 2 262 € are received for selling
unaccommodated wind energy production, finally, 4 197 € are
costs associated with storage O&M. In total, the net revenue
constitutes 92 729 €. Compared to the wind farm operation
without storage, this results in an income increase of 22 125 €.

As established in IV.A, the opportunity cost of the hydrogen
storage plant operating independently based on the day-ahead
price arbitrage is 20 869 €, meaning that cooperation with wind
farms might be capable of providing a better value. However,
further studies should be conducted incorporating larger time
frames to establish the potential benefits of such synergy
throughout the lifetime of the power plants. Another area of
future research is incorporating other generation sources in the
coordinated dispatch.
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Fig. 9. Storage plant operations caused by wind generation imbalances
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V. CONCLUSIONS

The simulations carried out using the proposed optimization
model confirm that the day-ahead price profile in Latvia is
sufficient for price arbitrage to provide a positive cash flow. This
holds true for both considered technologies — pumped storage
and hydrogen storage. The results this model provides could
potentially be used as input data when evaluating the feasibility
of a storage project’s future operations.

The initially assumed hydrogen storage size corresponding
to a 24-hour discharge duration proved to be unnecessary large
for operation in the day-ahead price arbitrage mode as within the
studied time period the state of charge did not exceed even 60%
of the available storage capacity.

Finally, the coordinated participation of the wind power and
storage plants in the day-ahead market was found to be
beneficial for both the wind power traders and storage operators.
In the time period considered this cooperation proved to provide
slightly better net revenue than if the storage plant had operated
independently. Furthermore, it offers additional environmental
and societal benefits by avoiding wind power curtailment and
making a maximum use of the available renewable energy.

ACKNOWLEDGMENT

The work presented in this paper has been co-financed by
the National Research Program LATENERGI (2014-2017).

The development of this paper has been co-financed by the
project No. 256/2012 ‘Power System Risks Management’.

[10]

[1

—

[17

—

(18]

REFERENCES

“Nord Pool price and wind generation statistics.” [Online]. Available:
http://nordpoolspot.com.

“Renewable energy statistics - Latvia.” [Online]. Available:
http://csb.gov.lv.
“Renewable energy statistics - Lithuania.” [Online]. Available:

www.stat.gov.It.
“Potential UGS sites in Latvia.” [Online]. Available: neogeo.lv.

A. Spisto, “Market valuation of a hypothetical pump-hydro storage plant
in the Italian power system,” in 11th International Conference on the
European Energy Market (EEM14), 2014, pp. 1-5.

J. F. Bolado, H. L. Ferreira, and W. Kling, “Energy storage market value:
A Netherlands case study,” in 2014 49th International Universities Power
Engineering Conference (UPEC), 2014, pp. 1-6.

B. Zakeri and S. Syri, “Economy of electricity storage in the Nordic
electricity market: The case for Finland,” in 11th International Conference
on the European Energy Market (EEM14), 2014, pp. 1-6.

H. Pandzic and 1. Kuzle, “Energy storage operation in the day-ahead
electricity market,” in 2015 12th International Conference on the
European Energy Market (EEM), 2015, no. 13, pp. 1-6.

P. Kanakasabapathy and K. Shanti Swarup, “Pumped storage bidding and
its impacts in combined pool-bilateral market,” in 2009 International
Conference on Power Systems, 2009, pp. 1-6.

1. M. Viola, G. P. Harrison, A. Dunbar, and F. Tagliaferri, “The impact of
electricity price forecast accuracy on the optimality of storage revenue,”
in 3rd Renewable Power Generation Conference (RPG 2014), 2014, pp.
8.17-8.17.

P. Kanakasabapathy and K. Shanti Swarup, “Optimal bidding strategy for
multi-unit pumped storage plant in pool-based electricity market using
evolutionary tristate PSO,” in 2008 IEEE International Conference on
Sustainable Energy Technologies, 2008, no. December, pp. 95-100.

A. A. Sanchez de la Nieta, T. A. M. Tavares, R. F. M. Matrtins, J. C. O.
Matias, J. P. S. Catalao, and J. Contreras, “Optimal generic energy storage
system offering in day-ahead electricity markets,” in 2015 IEEE
Eindhoven PowerTech, 2015, pp. 1-6.

A. Sauhats, H. H. Coban, K. Baltputnis, Z. Broka, R. Petrichenko, and R.
Varfolomejeva, “Optimal investment and operational planning of a
storage power plant,” Int. J. Hydrogen Energy., in press.

“MATLAB R2013a.” The MathWorks Inc, Natick, Massachusetts, 2013.

Liang Liang, Li Jianlin, and Hui dong, “An optimal energy storage
capacity calculation method for 100MW wind farm,” in 2010
International Conference on Power System Technology, 2010, pp. 1-4.

Shuang Yu, T. J. Mays, and R. W. Dunn, “A new methodology for
designing hydrogen energy storage in wind power systems to balance
generation and demand,” in 2009 International Conference on Sustainable
Power Generation and Supply, 2009, vol. 1-4, pp. 1-6.

A. Wilson, R. Webster, B. P. Hayes, and S. Z. Djokic, “Comparison of
two energy storage options for optimum balancing of wind farm power
outputs,” IET Gener. Transm. Distrib., vol. 10, no. 3, pp. 832-839, Feb.
2016.

B. Zakeri and S. Syri, “Electrical energy storage systems: A comparative

life cycle cost analysis,” Renew. Sustain. Energy Rev., vol. 42, pp. 569—
596, 2015.

This is a post-print of a paper published in Proceedings of the 2016 IEEE 16th International Conference on
Environment and Electrical Engineering (EEEIC 2016), Florence, Italy, 7-10 June 2016 and is subject to IEEE

copyright.
https://doi.org/10.1109/EEEIC.2016.7555466
ISBN 978-1-5090-2321-9 ; e-ISBN 978-1-5090-2320-2.




<<
  /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




