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Abstract—This paper presents initial results of a research 
project entitled ‘Long-term Development Strategies for 
Electricity Distribution Networks’. The project aims at 
developing and applying (new) methodologies for dealing with 
uncertainties in asset management, more specifically, in the 
development of the electricity distribution network. In this 
paper, a traditional methodology, i.e. scenario analysis, is 
applied. Scenarios are developed taking electricity distribution 
network operators (DNOs) as problem owner. This paper 
presents the scenario development processes and the resulting 
scenarios. 

I. INTRODUCTION

CENARIO development and analysis is a traditional method 
for long-term planning. In this paper, point scenarios are 

developed concerning the development of electricity 
distribution networks. While scenarios have been developed 
for energy sources and the overall electricity network [1]-[5], 
this paper focuses on electricity distribution networks.  

The scenario analysis described in this paper is part of the 
research project ‘Long-term Development Strategies for 
Electricity Distribution Networks’, which is initiated and 
supported by Essent Netwerk B.V. 1 , one of the main 
Distribution Network Operators (DNOs) in the Netherlands.  
DNOs enable the distribution of electricity over distribution 
grids to homes and businesses [6].  

The research project aims at developing and applying a 
whole range of existing and new methods for analyzing and 
dealing with uncertainties in asset management, more 
specifically in electricity distribution network asset 
management. The traditional scenario development exercise, 
described in this paper, will be used within this project (i) as a 
benchmark for comparing the application and results of 
innovative methods, and (ii) as plausible future states of the 
electricity distribution network in about 20 years, which are 
needed for the application of other methods.  

These scenarios are developed for Essent Netwerk B.V.,in 
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order to assist their long-term electricity distribution network 
asset planning and management. However, they could also 
provide interesting information for other DNOs struggling 
with the same type of planning problems.  

II. METHODOLOGY

The approach used in this paper is based on the scenario 
development steps identified by Schwartz [7], which are: 

1. Identification of focal issues or decisions: to identify 
the focal issues or decisions of the DNOs in long-term 
electricity distribution network infrastructure and 
asset planning and development; 

2. Identification of key factors in the local environment:
to list the key factors influencing the success or failure 
of identified focal issues or decisions in the local 
environment; 

3. Identification of driving forces: to list the driving 
forces that influence the identified key factors in the 
macro-environment; 

4. Ranking by importance and uncertainty: to rank the 
key factors and driving forces based on (i) the degree 
of importance for the success of the identified focal 
issues or decisions; (ii) the degree of uncertainty 
surrounding the identified key factors and driving 
forces;

5. Selection of scenario logic: to determine the axes 
based on the ranking results along which different 
scenarios will be constructed;  

6. Fleshing out the scenarios: to flesh out the skeletal 
scenarios paying attention to all the identified key 
factors in the developed scenarios;  

7. Implications: to analyze the identified focal issues or 
decisions in the context of the developed scenarios;   

8. Selection of leading indicators and signposts: to select 
leading indicators and signposts for ongoing 
monitoring. 

III. SCENARIO DEVELOPMENT

In this section, scenarios are developed following the steps 
listed in Section II. 

The information used in the paper to develop scenarios 
includes information provided by Essent Netwerk B.V., as 
well as information from other scenario studies, such as 
energy and network scenarios. This information is used to 
define key factors and driving forces (see Section C and D). 

A. Identification of Focal Issues or Decisions 
The focal issue or important decision that electricity 
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distribution network operators (DNOs) have to make is: 
‘How should distribution network infrastructure and assets, 
including carrying sub-stations and associated operating 
systems, be expanded and developed taking long-term 
uncertainties into account?’ This question could be broken 
down in following sub-questions: 

- Should certain assets (substations and cables, etc.) be 
renewed or updated, and if yes, when and how? 

- Should certain assets (substations and cables, etc.) be 
replaced by other assets with identical functionalities, 
and if yes, when and how?  

- Should the network configurations be re-structured 
(re-locating substations, etc.), if yes, when and how? 

- Should network infrastructure be expanded 
(increasing the numbers of substations, the length of 
cables, etc.), and if yes, when and how? 

B. Identification of  Key Factors in the Local Environment  
Five key factors, influencing the success or failure of the 

decision in the local environment for DNOs, are considered: 
Key factor 1: Demand on the electricity distribution network 

- Total electricity demand  
- Total electricity demand increase and rate of increase 
- Total electricity demand intensity increase and rate of 

increase by region
- Electricity demand curves (peak, base, daily, and 

seasonal loads) 
Key factor 2: Electricity storage in the distribution network 

- Direct electricity storage capacity 
- Total electricity storage capacity 

Key factor 3: Costs of distribution network components 
- fixed, operational, and maintenance costs of new assets 
- disposal costs of old assets  

Key factor 4: Electricity price 
Key factor 5: Transmission system capacity 

C.  Identifying Driving Forces 
The driving forces are the influencing power behind the 

key factors in the social, environmental, technological, and 
economic macro-environment [8]. Eight potential driving 
forces are identified (Fig. 1 and Section F), based on the 
identified key factors: 
Driving Force 1: Growth of renewable energy [5] 
Driving Force 2: Network decentralization [3] 

- Growth of scattered generation technology 
- Growth of consumer self-support generation 

technology (smart metering and on-spot micro 
generation) 

- Growth of scattered distribution technology 
Driving Force 3: New grid technology [2] 

- New transmission technology  
- New distribution technology  
- New storage technology 
- New automated monitoring technology  

Driving Force 4: Population 
- Growth of the population  

- Growth of the population density by region 
Driving Force 5: Institutional regulations

- Authorization committees’ regulations on restrained 
energy etc. 

- Network regulators’ supervisions on networking etc. 
Driving Force 6: Fossil fuels demand and prices (including 
carbon permit, and other costs) 
Driving Force 7: Security and reliability of (fuel) supply 
Driving Force 8: Economic development [8] 

Fig.1.  Potential driving forces behind identified key factors 

Diving force 2, network decentralization, seems to be an 
important and rather uncertain driving force (see Section E).  
Its influence on network configurations is explored in the 
following paragraph. 

Trends in Network Decentralization 
Network decentralization could lead to various types of 

network re-configurations with the growth of scattered 
distribution, small-scale and scattered electricity generation, 
and growth of consumer participation. Three re-bundling 
network re-configurations are identified in this paper.  

Type  1: Re-bundling of Scattered Generation & Distribution: 
Electricity is generated and directly supplied to the 

electricity distribution grid. Re-bundling electricity 
generation and electricity distribution may help to reduce 
electricity grid losses, and may also give opportunities for 
combinations of electricity generation technologies even by 
various primary sources. The re-bundling of scattered 
electricity generation with electricity distribution is illustrated 
in Fig. 2. 

Fig. 2.  Re-bundling Generation and Distribution  



Type 2: Re-bundling of Scattered Generation & 
Consumption: 

Scattered electricity generation can be provided to 
consumers directly through technologies such as solar 
system. This technological change may lead to demand 
changes in electricity distribution networks. Self-support 
small-scale electricity generation technologies can be applied 
by businesses and residents, etc. Micro CHP can be applied 
for decentralized electricity generation.  This may help to 
balance the electricity voltage in the network, but may also 
require more automation for real-time supervision and a 
higher degree of compatibility between electricity systems. 
Also, security of supply may become a more complex issue. 
The re-bundling situation is illustrated in Fig. 3.

Fig. 3.  Re-bundling Generation and Consumption 

Type 3: Re-bundling of Scattered Distribution & 
Consumption: 

Small-scale electricity distribution technologies provide 
the possibility to re-bundle distribution and consumption. 
This improves the flexibilities on expanding distribution 
networks. The re-bundling of small, scattered distribution 
with consumption is illustrated in Fig. 4. 

Fig. 4.  Re-bundling of Distribution and Consumption 

In the next section, the network decentralization ranked in 
the highest position, the explored three trends of network 
configurations are taken into account when creating scenarios 
(Section F).  

D. Ranking by Importance and Degree of Uncertainty 
The main factors and driving forces are ranked by the level 

of importance and degree of uncertainty in Table I. 

TABLE I
RANKINGS BY IMPORTANCE AND UNCERTAINTY

Level of 
Importance1

Degree of 
uncertainty2

Ranking 
Place

Electricity demand Very important Highly 
uncertain

1

Electricity storage Very important Uncertain 2 
Costs of assets Very important Not so 

uncertain
3

Electricity price Very important Uncertain 2 
Transmission 

capacity
Important Highly 

uncertain
2

Growth of renewable 
energy

Very important Uncertain 2 

Network 
decentralization 

Very important Highly 
uncertain

1

New technology Very important Uncertain 2 
Population Very important Not so 

uncertain
3

Institutional
Regulations 

Very important Not so 
uncertain

3

Price and Demand of 
fossil fuels 

Important Uncertain 3 

Fuel security Not so 
important 

Not so 
uncertain

5

Economic 
Development 

Not so 
important 

Uncertain 4 

Note: 1. Three levels of importance are used: very important, important, not 
so important; 2. Three degrees of uncertainty are used: highly uncertain, 
uncertain and not so uncertain.  

Defining ranking levels and scores 
Three levels are chosen for grading the level of importance 

and degree of uncertainty. The levels of importance and 
degrees of uncertainty cannot be defined unambiguously. The 
scores displayed in the table are therefore indicative, and 
open for discussion. 
Defining importance levels 

The importance levels indicate the degree to which 
changes in the factor or driving forces will have significant 
effects on future outcomes.  
Defining uncertainty levels 

According to [9], uncertainties can be characterized by 
means of three features: location, level, and nature. In Table I, 
only the level of the identified key factors and driving forces 
is identified. 

The uncertainties are high and complex in the electricity 
network development. First, there are uncertainties originate 
from both technological and institutional development (see 
Fig.5). The uncertainties can be found in electricity 
generation, transmission, distribution and consumption, and 
also in the inter-relationships among the network 
components.  

Also, along the electricity supply chain, not only new 
technologies can be invented for individual network 
functioning components, but the inter-relationships among 
the network components are also uncertain (Section ‘driving 
forces’).

At the same time, the technological changes in the network 
infrastructure components will lead to institutional changes 
among the network stakeholders in the electricity network, 



and vice versa.  
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Fig. 5.  Locating uncertainties in the electricity network development 

As for DNOs’ position in the network, they occupy a 
central location in the electricity supply chain which means 
that all the identified uncertainties in the electricity network 
may directly influence the distribution network development. 
Hence, DNOs should take all uncertainties into account in the 
decision-making process.  

E. Selecting Scenario Logics 
For practical reasons, it is advisable to limit the number of 

scenario drivers [7]. Two scenario logics are therefore 
selected here. According to Table I, demand and network 
decentralization are both ranked at highest. Since, network 
decentralization is not the driving force behind demand, they 
are used as the scenario logics or axes in a scenario matrix, a 
common used scenario approach [10] (see Fig.6).  

Fig. 6.  Scenario Logics. 

Demand:  The demand should actually be explored in terms 
of daily, seasonal and annual, peak and base load, per region. 
Electricity storage might also influence these demands. 

Network decentralization: Decentralized generation and 
distribution technology will change network configurations 
(see also Section ‘driving forces’). Scattered self-support 
electricity generation and electricity storage will give 
consumers more opportunities to participate actively in the 
network, which may help to obtain clean energy policy. 
However, this may decrease the demand of the electricity 
distribution network. 

More decentralized generation (micro and scattered) might 
not only change the technical network infrastructure, but also 
institutional and regulatory relationships among the network 

stakeholders, and even change the role of the distribution 
network operators in the network. 

The logic pictured in Fig. 5. leads to four different 
scenarios:

Scenario 1: High demand under a centralized network 
configuration.  
Scenario 2: Low demand under a centralized network 
configuration. This gives no pressure for distribution 
grid expansion.  
Scenario 3: High demand under decentralization, 
where high demand will be required in the distribution 
network, but decentralized generation is widely 
applied in the network, including small scale 
generation plants and self-support micro generation.  
The latter decreases the demand in the distribution 
network which is operated by DNOs.  
Scenario 4: Low demand under a decentralized 
network configuration, where low demand will be 
required in the distribution network, and decentralized 
generation and distribution are widely applied in the 
network, including small scale generation plants and 
self-support micro electricity generations by 
consumers and businesses, which may help to keep 
demand low. 

F. Fleshing Out the Scenarios 
In this section, the other identified key factors and driving 

forces are given some attention in each scenario to flesh out 
the skeletal scenarios. Since the scenarios are developed 
based on two axes, demand and network decentralization, so 
in order to flesh out the skeletal scenarios, it is helpful to first 
identify the relationships of these two items with other key 
factors and driving forces. The analysis is given by taking the 
high demand / network decentralization case as example.  
High demand 

Even though electricity demand is high, electricity prices 
may be low. And large transmission transfer capacities can be 
requested to satisfy the high demand. But higher costs will 
lead to higher price, which may decrease the demand. So it 
may be reasonable to say that replacement costs of certain 
network distribution assets can be not that expensive, but 
certainly this is not sure.  

Growth of population has a positive influence on the 
demand, and also economic development may ask for higher 
demand. Fuel is one of the primary energy sources for 
electricity generation, therefore fuel prices have a direct 
influence on electricity price. But the relationship is uncertain 
especially for retail electricity prices [11]. The reason is 
complex; it may be due to for example (i) the complex mix of 
energy sources for electricity generation; (ii) the uncertain 
future percentage of renewable energy sources; (iii) fuel and 
electricity being alternative energy sources at final 
consumptions and so on.  

Growth of renewable energy may lead to a higher 
electricity demand. However, it is not easy to assess how the 

High Case Low Case

Decentralization

Centralization

Scenari 4

Scenari 1 Scenari 2

Scenari 3

Demand in the Electricity 
Distribution Network

Electricity Network 
Configurations



new technology will influence the demand. For example, new 
electricity-based technological applications may demand 
more electricity; whereas, higher efficient electricity 
consumption technology will reduce the demand. The affect 
of institutional regulations on the electricity demand are also 
uncertain. 

Network decentralization
The relationships between network decentralization and 

most of the key factors and driving forces are not direct and 
also complex, so they cannot be addressed in a linear way. 
But, high increase of demand intensity by regions may help to 
urge network decentralization. This also applies to 
population, which is the main driving force behind demand. 
And new distribution technologies especially new 
distribution technologies and new storage technologies will 
help to provide solutions for various network 
decentralizations.  And institutional change may directly ask 
for network decentralization. 

Based on the analysis above, it can be seen that the 
relationships among key factors and driving forces are 
complex, and it is not easy to clearly flesh out the scenarios. 
In the Table II, skeletal scenarios are generally fleshed out by 
revealing the main characteristics of corresponding key 
factors and driving forces in them.  

TABLE II.
FLESHING OUT THE SCENARIOS

Scenarios Main Characteristics 

Scenario 1:

High electricity demand yet the network remains 
centralized. Low electricity prices, growth of 
renewable energy, high population, new 
electricity-based technological applications, low 
replacement costs of network assets 

Scenario 2:
Low electricity demand and centralized network, 
high electricity price 

Scenario 3:

Both high electricity demand and high increase of 
electricity demand intensity by regions which 
requires network decentralization with new 
technology of scattered electricity generation and 
distribution. Low electricity prices, increased 
growth of renewable energy 

Scenario 4:

Low electricity demand, yet certain regions may 
have increased demand intensity which require 
network decentralization infrastructure to satisfy 
the needs of those regions. High electricity prices 

G. Implications 
The implications of the following four decisions under 

different scenario-assumptions are explored: A) Renew or 
update certain assets; B) Replace certain assets by new 
systems with identical functions; C) Re-structure the network 
configurations; D) Expand the network infrastructure. The 
implication analysis is given for the four decisions in 
different scenarios.

1. Decision A: It can work well in high demand 
scenarios, scenario 1 and 4, also can be a necessary 
decision for certain assets of the network even in the 
scenarios of low demands, depending on the aging 
problems.  

2. Decision B: It can be another option when certain aged 
assets need to be renewed. And it can work well in 
high demand scenarios, especially will it be more 
cost-effective when the identical systems cost less 
than the original systems; however, compatibility can 
be a new issue if the network configuration remains 
the same. Also it may be a necessary decision when 
new network configurations are required under 
network decentralization, and new systems with new 
technology need to replace certain assets in the 
network. 

3.  Decision C: It can be a safe decision especially when 
high demand intensity is present in different locations. 
However, different network configurations are 
required for decentralized and centralized electricity 
generation.  

4. Decision D: It can go well with scenarios of high 
demands, and also can be a necessary decision in 
decentralized scenarios.

Based on the analysis above, the main implications of the 
scenarios to the sub-decisions are summarized as Table III. 

TABLE III.
IMPLICATIONS OF SCENARIOS TO DECISIONS

Scenario
1

Scenario
2

Scenario
3

Scenario
4

Decision
A

Fits Depends on 
the demand 
intensity by 

region

Fits Depends on the 
demand 

intensity by 
region 

Decision
B

Fits Depends on 
network 

configuratio
n

Fits Depends on 
network 

configuration 

Decision
C

Fits Depends on 
network 

configuratio
n

Fits Depends on 
network 

configuration 

Decision
D

Fits No need Fits May fit well, 
depending on 
decentralized
architecture

From Table III, it can be seen that the analysis based on 
point scenarios can only indicate general fits or not, but is not 
able to give reflections on ‘when and how’ issues. This means 
that the scenario development approach maybe helpful to 
give the answer to DNOs in a general way on ‘should do or 
should not do’ issues, but for helping DNOs to know 
long-term distribution network development strategies on 
‘when and how’ issues, other methodologies are required 
obviously. 

H. Selection of Leading Indicators and Signposts 
The leading indicators and signposts are preferable to be 

those that DNOs can easily and directly monitor the ongoing 
process for discerning scenarios. The key factor ‘electricity 
demand’ is therefore chosen. The driving force ‘new 
technology’ is also selected to be a leading signpost to 
monitor electricity network decentralization, especially with 



respect to new scattered electricity generation and 
distribution technologies and their applications.   

IV. CONCLUSION

In this paper, four scenarios are developed. One main issue 
and four sub-issues are identified for the electricity 
distribution network assets’ planning and management for 
DNOs. One key factor and one driving force ranked highest 
in terms of influence on the outcomes, are selected: demand 
and network decentralization. The implications of alternative 
decisions under each of the four scenarios are explored. As 
one of the main driving forces, network decentralization 
plays an important role in scenario development for 
long-term electricity distribution network development. In 
the paper, three possible trends of long-term network 
re-configurations of decentralization are identified and 
developed in detail.  

However, except for the highest ranked factor and driving 
force, i.e. demand and growth of decentralized generation, 
many other factors and driving forces rank equally high in the 
2nd place, such as electricity storage, growth of renewable 
energy source, new technology and so on. Certainly, this is 
partly due to the fact that three ranking levels are chosen, but 
also it shows that most key factors and driving forces are all 
very important and uncertain, and not outstandingly 
distinguishable from one another.  

It could also be noted that even for the main factor and 
driving force, another factor, i.e. electricity storage directly 
influences both demand and growth of decentralization. This 
means that these two highest ranked factor and driving force 
are also dependent on other factors. At the same time, active 
consumer participation in decentralized generation directly 
affect demand in the electricity distribution network as well. 
This indicates high uncertainties and complexities in the 
electricity distribution network development, and also 
reflects the limits of the applied point scenario analysis 
approach on the policy analysis of long-term electricity 
distribution network development. 

V. FURTHER RESEARCH

Based on the analysis of the paper, the implications of the 
scenarios can only be roughly identified for ‘should do or 
should not do’ decisions. However, many factors and driving 
forces are inter-dependent to one another. This makes the 
implications on ‘when and how’ decisions cannot easily be 
identified. Thus in order to see ‘when and how’ policies 
might work in possible scenarios, further analysis approaches 
is needed.

Therefore, based on the information given by scenario 
analysis, new methodologies can be further developed or 
other approaches can be applied. Also new approaches can be 
applied to address clearly how alternative decisions will work 
out under different scenario-assumptions, not only ‘whether 
or not’ decisions, but also ‘when and how’ decisions for 
DNOs.

Also, in this paper, the implications of decentralization are 
analyzed in a consolidated way for both scattered electricity 
generation and scattered electricity distribution.  In the 
further research, the implications of the decentralization of 
electricity generation and electricity distribution, and the 
identified trends of network re-configurations can be further 
analyzed, in order to test and know if they will have strong 
individual and significant influence to the long-term 
electricity distribution network development. 

Finally, it will be worthwhile to explore the possibility of 
investing in flexibility options, such that adaptations to as yet 
uncertain future developments (such as decentralization) can 
be implemented more easily as the need emerges. 

REFERENCES

[1] J. Watson, "UK Electricity Scenarios for 2050, Brighton: Tyndall 
Centre for Climate Change Research.," 2003. 

[2] M. Rabinowitz, "Power Systems of the Future, IEEE Power 
Engineering Review," 2000. 

[3] OFGEM, "LENS Project: Scenario Development Inputs, UK," 2007. 
[4] I. E. G.Ault, J.McDonald, G.Burt, R.Tumilty, "Electricity Network 

Scenarios for 2020," 2006. 
[5] P. Grundy, "Shell energy scenarios to 2050," 2008. 
[6] P. Williams and S. Andrews, " Embedded Generation Connection 

Incentives For Distribution Network Operators," Ilex Energy 
Consulting, UK 2002. 

[7] P. Schwartz, "The Art of the Long View---Planning for the future in 
an uncertain world," pp. 105-117, 165-172, 241-248, 1996. 

[8] J.J.Meeuwsen, "Electricity networks of the future, various roads to a 
sustainable energy system, Meeuwsen Power System Consultancy 
B.V.," 2007. 

[9] W. H. Walker, P. Rotmans,J. Sluijs van der, J.P. Asselt van M.B.A. 
Janssen, P and Krauss, von M.P.K. , "Defining Uncertainty", 
Integrated Assessment," 2003. 

[10] K. v. d. Heijden, "Scenarios: the art of strategic conversation; 
Chichester, Wiley," 2005. 

[11] K. Rose, "The impact of fuel costs on electric power prices," 2007. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /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 false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


