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Developments in national thermal production capacity

Composition of the present thermal production park

The changes that have taken place in the large-scale thermal production park in the Netherlands
over the last two years have been the construction of a 72 MW waste biomass power plantin
Amsterdam and two production units at Pernis with a total capacity of 250 MW. These projects
had already been announced in the previous Quality and Capacity Plan. The recommissioning

of an Amer unit, also announced in the previous Quality and Capacity Plan for 2007, did not

take place, however.
With the commissioning of the above production facilities, production capacity in the Netherlands,

excluding wind, amounted to more than 20,000 MW at the end of 2006. The bulk of this capacity

(roughly 16,000 MW) is made up of units with a capacity of more than 60 MW.
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Graph 4 shows the age profile of all thermal units larger than 5 MW (making up almost go% of
the capacity). The weighted average age of the production park was approximately 20 years on

1January 2007.

The capacity of the production park that was 25 years old or more on 1January 2007 is more than
6,000 MW (roughly 30%). In the past the technical life span of units was often estimated at 25 years.
However, experience suggests that this life expectancy figure is quite conservative and that in practice

units may be expected to remain serviceable for some time to come.



Development of large-scale production capacity in the Netherlands
From the responses to surveys sent to producers and connected grid operators in February 2007

we identified the following large-scale new build projects, excluding wind:

Location Company Size (MW) Operational Type
Eemshaven Electrabel 125 2008 (?) gas
Nuon (Phase 1) ") 350 2011 coal
Nuon (Phase 2) ') 850/1,050 2014 coal
RWE (Unit 1) 800 2011 coal
RWE (Unit 2) 800 2012 coal
Electrabel 800 2012 coal
Advanced Power 1,200 2011 gas
Bergum Electrabel 454 2014 gas
Delfzijl Aldel 115 2014 biomass/waste
Lelystad Electrabel 900 2009 gas
Maasvlakte E.On 1,050 2012 coal
Intergen 419 2010 gas
Enecogen 840 2010 gas
n.n. 600 2011 gas
Electrabel 800 2012 coal
Geertruidenberg Essent 800 2014 coal
Moerdijk Essent 430 2011 gas
Schoonebeek NAM 130 2011 gas
Borssele Delta 870 2009 gas
Sas van Gent Delta 82 2010 biomass/gas
Maasbracht Essent (220) 650 2011 gas
') coal or gas

The total capacity of the project portfolio for new power plants in the Netherlands in the period under
review in this Quality and Capacity Plan is 13,265 MW. Of this, 6,450 MW is coal capacity, 6,618 MW
is gas capacity, 82 MW is combined biomass/gas capacity, and 115 MW is combined waste/biomass

capacity. A further1,600 MW of coal capacity has been announced for the period up to 201s.

Compared with the previous Quality and Capacity Plan, the capacity of the portfolio of production
capacity expansion projects has grown by a factor of 2.5.



Initial signs of this dramatic increase had already come to light at the conclusion of the previous plan
in 2005, when announcements appeared in the press on plans to expand large-scale capacity which
had not been reported to TenneT in the official data supplied a few months earlier. In 2006 and 2007
too, TenneT was regularly confronted with projects that had not been reported for the Quality and
Capacity Plan 2006 - 2012. As a result, we based our grid calculations for the previous Quality and
Capacity Plan on overly conservative production scenarios, which meant that some limitations

in transmission capacity which the market is now facing did not come to light at the time.

To prevent this situation from arising in the future, we conducted a market consultation in 2006

so as to obtain a more thorough understanding of all construction plans for new power plants

in the Netherlands. Based on the insights obtained in the consultation and the extensive response
from connected operators to official requests for data, we believe that we have obtained a better
picture of developments in production capacity in the Netherlands this time than in the previous
Quality and Capacity Plan. However, this does not alter the fact that things can change very quickly
in a market environment, so the current boom in projects could very easily swing the other way.
See also paragraph 5.6, in which the uncertainty in production trends is discussed from an

international perspective.

The projects for which TenneT has already entered into connection agreements with producers
(6,279 MW as of the reference date 1 November 2007) or projects for which such agreements

are likely to be forthcoming soon, have been included in all scenario calculations and comprise:

Location Company Size (MW) Operational Type
Eemshaven Nuon (Phase 1) 350 2011 coal
Nuon (Phase 2) 850/1,050 2014 coal
RWE (Unit 1) 800 2011 coal
RWE (Unit 2) " 800 2012 coal
Lelystad Electrabel 900 2009 gas
Maasvlakte E.On 1,050 2012 coal
Electrabel 800 2012 coal
Intergen 419 2010 gas
Enecogen 840 2010 gas
Geertruidenberg Essent” 800 2014 coal
Borssele Delta 870 2009 gas
Maasbracht Essent " (220) 650 2011 gas

") not completed by 1 November 2007

The total size of the production capacity in Table 8 is 9,399 MW, of which 3,749 MW is gas-fired
capacity and 5,650 MW is coal-fired.




5.4 Developments in small-scale (combined heat and power) units (<60 MW)

Introduction

Alongside the boom in projects for the construction of new large-scale production units, there are also
considerable numbers of plans to extend small-scale CHP capacity (< 60 MW) in the Netherlands.
TenneT commissioned the research and consultancy organisation CE Delft to analyse developments
in this area. The aim of this study was to map out the changes in the installed CHP capacity that could
potentially be significant in terms of the national transmission grid. Among other things, the study
looked at where new capacity is being built, how it will be utilised and how the growth in capacity

has been distributed over the years.

The study conducted by CE focused mainly on installations in the 5 to 60 MWe capacity range.
Developments in installations with less than 5 MWe were only considered if they had significant
implications for the development of the high-voltage grid. These included geographical concentrations

of small installations, such as in glasshouse horticulture and the built environment.

In terms of this Quality and Capacity Plan, attention was focused in particular on:
* general policy and market developments;
* sectoral developments;

* technical developments.

General policy and market developments

The national government considers it important that CHP capacity, and in particular its use (the number
of operating hours), should increase in order to help achieve its energy conservation and CO, emission
reduction targets. In this context, CHP is regarded as one of the most cost-effective options.

The government wants CHP capacity to play a sizeable role in achieving its annual conservation targets
of 2%. It has set itself the target of expanding CHP capacity by 5,000 MWe. However, it has not yet
decided what measures it intends to introduce to encourage this.

The opportunities for growth in CHP in the electricity production park currently seem to be under
pressure as a result of the large number of projects for the construction of new large-scale production
capacity. One of the main competing options is large-scale coal-fired production capacity. This is set
to outrank gas-fired units in the merit order (the marginal production cost curve). This battle for
baseload has negative implications for the use of CHP. Furthermore, the spark spread (the difference
between the electricity price and the gas price) for CHP has been worsening considerably for some
time now, and the trading prices of CO emission allowances will probably be maintained at a level
between now and 2012 that does nothing to encourage the development of CHP capacity. Post-2012
itis as yet uncertain how the CO, emissions trading system and trading prices will develop in Europe.



Sectoral developments

Glasshouse horticulture

CHP is still attractive in glasshouse horticulture, where the heat, electricity and CO- produced can be
used. Growers respond to the spot market price and to imbalances in the system for economic reasons.
As aresult of this feed-in to the grid, the operating time of CHP units in horticulture is increasing by

approximately 1,000 hours per annum to between 3,000 and 4,000 hours.

Over the past few years CHP capacity in glasshouse horticulture has grown by as much as 700 MW
to over 2,000 MW, and similar growth is also expected this year. Between 2008 and 2014 this growth
is expected to continue, but probably at a lower rate on account of the economic downturn.

This growth is mainly being generated by the increase in the area of illuminated glasshouse

horticulture. Market parties estimate the remaining potential between now and 2014 at 2,000 MW.

At some stage in the future there will be a transition to a (semi-)closed greenhouse (with heat and cold
storage, geothermal heat and spectrally selective solar cells) which may bring about a substantial drop
in demand for CHP among growers. However, this is a long-term development.

Biomass (waste) industry
Developments in the potential for building new CHP capacity in the relatively new sector that utilises

biomass waste are described in the paragraph ‘Developments in Sustainable Power Generation’ below.

Industry

Inindustry there is still potential for new CHP capacity of up to roughly 4,000 MWe in the period
from 2008 to 2014. Building additional CHP capacity is not being considered as one of the options,
however, as the economic conditions for this are not favourable. Over the next few years the emphasis

will be on improving efficiency and using residual heat rather than on producing more heat.

The use of CHP units in this sector is traditionally determined to a large extent by the importance
of ensuring continuity of the heat supply (‘must-run’). Thanks to technical innovations, however,
the number of must-run situations is falling. This is bringing about a drop in the average operating
time of CHP units in industry, and operating hours in industries such as horticulture are becoming
more market-driven.

Built environment

In the built environment, new legislation and regulations are focusing more attention on the energy
performance of utility buildings and the installations in them. Improvements in the energy performance
of offices and similar buildings are increasingly being sought in seasonal storage of cold and heat rather
than in the use of CHP. The ICT sector is a special case, but other technologies are expected to take
precedence over CHP in this area too.

Micro CHP is an option for residential buildings, but in the period under review up to 2014 it will have
very little significance for the high-voltage grid.



Energy sector
The energy sector is reducing its own projects in the CHP field and, barring a few exceptions, is not putting
forward any new initiatives. Growth of electrical capacity in the replacement market will be limited

as a result of improved electrical efficiency and increased demand.

Technical developments

Of all the technical developments outlined, only the emergence of micro CHP and the use of CHP
for absorption cooling are expected to have an appreciable effect in the period from 2008 to 2014.
‘Appreciable’ in this context merely means that the technologies are expected to be much more
widely used than previously. It does not mean that it is expected to have a significant impact on

the electricity supply.

Results of the CHP market survey

The development of CHP capacity in the Netherlands depends very much on future developments

in the energy market and society. However, the expectations of the market parties described above
indicate that the government’s target of 5,000 MW growth in local CHP capacity is ambitious.

For the scenarios referred to, it has therefore been assumed that the increase in CHP capacity between

2008 and 2014 will vary between 1,500 MW and 3,300 MW.

In the Green Revolution reference scenario it is assumed that climate targets, additional export
opportunities and organic growth in consumption will result in an average growth in local CHP
of 2,500 MW. Of this, 1,500 MW will be achieved in glasshouse horticulture, assuming that some
glasshouse horticulture will be relocated from the Westland region to West Friesland. In industry
and in the built environment the additional CHP capacity achieved in this scenario will be 700 and

300 MW respectively, spread across the country.

In the Sustainable Transition scenario it has been assumed that robust government control will enable
an initial step to be taken towards a small-scale, sustainable electricity supply. Local CHP is expected
to make a very small contribution on account of the economic downturn. Allin all, local CHP capacity
will grow by about 1,500 MW in this scenario. Of this, 1,000 MW will be achieved in the glasshouse
horticulture sector. In this scenario some CHP capacity will be closed down in industry, but new capacity
will be installed elsewhere. Effective growth will remain at the low level of 200 MW. As a result

of government policy, 300 MW of CHP capacity will be achieved in the built environment. This capacity

will mainly consist of micro CHP in existing buildings, distributed homogenously across the country.

The New Strongholds scenario focuses very much on the use of fossil fuels, with the emphasis on
self-sufficiency. Local CHP is an obvious choice here. However, this scenario does not actually provide
for any economic growth. Local CHP capacity is therefore expected to grow by 2,000 MW on average
in this scenario. CHP will remain relevant to glasshouse horticulture, where an additional 1,800 MW
will be installed. In industry and the built environment, a total of just 200 MW of extra CHP capacity

will come on stream in this scenario.
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The Money Rules scenario is based on fossil fuels, resulting in an upward trend in CHP capacity.

This scenario envisages greater growth in the demand for electricity than in any other scenario.

The total increase in small-scale CHP capacity is estimated at 3,300 MW. In this scenario a relatively
large proportion of glasshouse horticulture will be relocated from the Westland area to elsewhere in
the country. As a result, total capacity in the glasshouse horticulture sector will increase by 2,000 MW.
A further1,100 MW and 200 MW of CHP capacity will be installed in industry and in the built

environment respectively, spread across the country.

Developments in sustainable power generation

Developments in sustainable power generation up to 2007

As shown in Graph 5, there has been dramatic growth in both the production and use of sustainable
electricity in the Netherlands since 2002. In 2006 a total of 14% of the electricity consumed came from
renewable sources. Domestic production of sustainable electricity covered more than 6% of the demand
in 2006, consisting mainly of wind energy and the burning of biomass in power plants and waste
incineration plants.
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Developments in 2007 and beyond

The government has set itself a target of producing 9% of the demand for electricity sustainably by 2010.
Concrete steps for progressing the development of a sustainable living environment were announced
in the Balkenende IV cabinet coalition agreement. In its ‘Schoner en Zuiniger’ [Cleaner and more
efficient] project, the cabinet aims to achieve a 2% energy saving per year, increase the proportion

of renewable energy to 20% by 2020 and reduce greenhouse gas emissions by 30% by 2020 compared
with1g9o levels. The main policy intentions for the development of sustainable generation in the 2007
to 2012 government period are: to introduce a new scheme of grants for generating renewable energy
focusing on innovation in sustainable technologies and to achieve a 2,000 MW expansion in onshore

wind capacity, 450 MW in offshore wind and 500 MW in biomass conversion.
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Developments in wind capacity

By the end of 2006 wind capacity in the Netherlands totalled 1,560 MW, including the offshore wind
farm off the coast of Egmond. The government’s target of 2,000 MW of additional onshore wind
capacity and 450 MW of additional offshore wind capacity therefore represents more than a doubling

of capacity over the next four years.

So far nine companies have developed initiatives for dozens of offshore wind farms and have initiated
the environmental assessment procedures for them. In the light of the government’s target for offshore
wind, only some of these projects are likely to be realised during the period under review in this Quality
and Capacity Plan.

Based on publicly available information, the total sum of planned new wind energy facilities in

the Netherlands amounts to almost 1,500 MW, including two offshore wind projects with 120 MW
and 284 MW. According to the information provided to TenneT by grid operators and producers,
plans for new wind capacity between 2008 and 2014 amount to a total of more than 700 MW, 120 MW
of which is offshore.

Development of biomass

The use of biomass as a fuel in the electricity supply is still highly subsidy-driven. This is shown among
other things by the reversal in the trend in the use of biomass to co-fire power plants that occurred in
mid-2006 (see Graph 6). Co-firing of biomass has dropped by two-thirds as a result of cuts in subsidies.

Electricity production from biomass in power plants

2002 2003 2004 2005 2006 2007

In the short term too, it is highly unlikely that electricity will be generated from biomass in any way
that could compete with conventional electricity production. This means that the government target of
expanding biomass capacity by 500 MW by 2012 will act as a ceiling. As yet it is unclear what biomass
conversion technologies the government intends to subsidise. These will most likely be small-scale
technologies which will be spread across the country on account of the supply of fuels. This means
that the impact on the 380/220-kV grid will be limited at most to a reduction in exchanges across

connections with lower voltage grids.
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Accuracy and uncertainty margins in the development of production capacity

Introduction

As can be seen from the official information supplied to TenneT, the total number of new thermal
capacity construction projects exceeds the forecast growth in load during the period 2008 - 2014
by at least 10,000 MW. If we include the forecast figures for small-scale combined heat and power
capacity and biomass, the difference from the forecast growth amounts to at least 12,000 MW.

In view of the fact that producers are not planning to shut the majority of their units down, this means
that if some or all of these projects go ahead, the Netherlands will have to import less electricity in
the future and may even be able to become a net exporter. To verify this assumption, developments
in demand and supply in Germany, Denmark (on account of its link with the German market), Belgium,
France (on account of its link with the Benelux market), the UK and Norway have been mapped out.
The latter two countries were taken into consideration because of the cable connections being laid.
Information on plans to expand and shut down production units and on the growth in demand was

collected for all these countries from public sources.

Graph 7 shows that Germany and the UK have considerably more plans to extend capacity than do
the other countries. The size of the portfolio in all countries together is more than106 GW, including

wind capacity. New facilities with a total capacity of more than 93 GW excluding wind are planned in

the period up to 2014.
Total new capacity planned Percentage per fuel type (based on MW)
per fuel type per country
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Locations of new production capacity > 60 MW (situation up to 2014)
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(Not all projects visible on this map section)

Plans for new production units in neighbouring countries

To gain an insight into plans for new production capacity in the countries mentioned above, a study
was made of literature from sources such as the Energeia, EnergieNed, Eurelectric, NRC and
Financieel Dagblad news services and energy producers’ websites. The results of this survey

are shown in map 11.
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Compared with the installed production capacity in the various countries, if all of the projects planned

were to be implemented, the capacity would increase by the percentages shown in table g.

NL B D UK F N DK Total
Installed capacity in 2006
excluding wind MW | 20,235 16,159 | 118,902 81,137 | 114,433 28,686 9,434 | 388,986
Expansions up to 2015
excluding wind MW 14,750 5,030 | 31,095 27,749 12,362 3,665 32 94,683
Proportion of new/|
installed capacity % 73 31 26 34 11 13 0 24

As can be seen in table g, Netherlands has the highest proportion of expansion plans. Belgium,
Germany and the UK also have relatively high numbers of expansion plans.

Decommissioning or replacement of production units

An important aspect of all expansion plans is the extent to which they relate to replacement or
expansion of production capacity. To gain a better understanding of this, announced closures of power
plants were also studied. To allow for the possibility that not all planned closures have been announced,
we also calculated the amount of capacity that would need to be built to replace any units being

decommissioned that were more than 30 or 40 years old in 2007.

Announced decommissionings  Decommissionings if lifespan Decommissionings if lifespan
up to 2014 (MW) > 30 years (MW) > 40 years (MW)

33,212
17,494 __

1,615
2,461

5,076

som: 20,7 GW som: 99,3 GW som: 24,0 GW
B Netherlands Belgium o«
[ | Germany France B Denmark

In total, announced closures account for more than 20,000 MW. If it is assumed that units will be
decommissioned after 30 years or more (reference date 2007), almost 100,000 MW of capacity
will disappear. Shutting down units more than 4o years old will result in a loss of almost 24,000 MW

of capacity.
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Developments in consumption in neighbouring countries

To determine the import/export potential of neighbouring countries, it is necessary to identify
developments in load in these countries in addition to developments in production capacity.
Graph 12 shows historical data on the development of demand from UCTE combined with

forecasts from Eurelectric (EurProg publication).

Electricity consumption in the Netherlands and neighbouring countries

| —— T— 1 ke el R A R
L]
//_—/
_— Lo -

L — T

—— Netherlands
mel--zdzzzzgEs=zzgsssEme==n ----p=s I Germany
I N R Belgium
France
— UK
—— Norway
2000 2002 2004 2006 2008 2010 2012 2014

This graph shows that the upward trend in electricity consumption over the past few years is set
to continue in the short term in most countries. A stabilisation in overall demand is only expected

in Germany and Norway post-2010.
Developments in peak load (see graph 13) show a similar trend. It should be noted that the fluctuations
in the years 2001 to 2003 are most likely the result of extreme weather conditions and a change

in definition in certain countries.

Peak load in the Netherlands and neighbouring countries

Netherlands
Germany
Belgium
France

UK

Norway

2000 2002 2004 2006 2008 2010 2012 2014
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The total growth in peak load between 2007 and 2014 in the countries selected amounts

to approximately 24,000 MW. The increase in each country is as follows:

NL B D UK F N DK
Increase in peak load 2006 - 2014 Mw 3,600 1,800 2,500 6,400 8,000 1,600 300
Percentage increase % 20 13 3 9 10 8 4

in peak load 2006 - 2014

Export potential for the Netherlands

Table 11 shows the balance between the size of the project portfolio on the one hand and the sum

of all decommissionings and capacity required to compensate for the increased demand on the other

in the countries in question. As a rule, a reserve factor of 15% has been included to compensate for

maintenance and disruptions.

Balance of installed capacity

at end 2014 (MW) NL B D UK F N DK Total
Expansions excluding wind

up to 2015 14,750 5,030 31,095 27,749 12,362 3,665 32 94,683
fszae;it:r:ji‘srtzdzté’1‘;°"er growth 4100 2100 2900 7.400| 9200| 1,900 300| 27,900
Announced decommissionings 1,357 742 14,078 3,020 750 0 350 20,297
BalanceA-B-C 9,293 2,188 14,117 17,329 2,412 1,765 -618 46,486
Decommissionings after 30 years 2,461 5,076 39,387 33,212 17,494 0 1,665 99,295
BalanceA-B-D 8,189 -2,146 | -11,192| -12,863 | -14,332 1,765 -1,933 | -32,512
Decommissionings after 40 years 272 524 12,032 6,651 4,232 0 270 23,981
BalanceA-B-E 10,378 2,406 16,163 13,698 -1,070 1,765 -538 42,802

Based on the expansion of capacity required to cover the increase in demand, the following can

be inferred from Table 11: Both in the situation in which the announced closures go ahead and in

the situation in which units more than 40 years old are shut down, there will be a surplus of new

capacity in most countries compared with 2007. In Germany and Belgium this surplus will decrease

by more than 4,800 MW and 500 MW respectively, however, if political plans to shut down nuclear

power plants come to fruition.

Based on closure after 30 years, there will be a negative balance in all countries except in the Netherlands

and Norway. On this basis there could therefore be potential for the production park in the Netherlands

to export electricity. However, it is highly questionable whether national governments would accept

asignificant reduction in installed capacity for reasons of security of supply. Furthermore, we know from

experience that 30 years is too early a cut-off point for shutting down most types of production units.




Nuclear units, for example, are already expected to feasibly have a technical lifespan of 60 years,
and coal-fired units are increasingly expected to last for at least 40 years. Shutting down units after

3o years is therefore regarded as relatively unrealistic.

Lack of certainty in the estimate

The above analysis shows that in neighbouring countries too there are far more new build projects
than are needed in the light of the increasing demand and replacement of old units. At present it is
difficult to say exactly what this could mean for Dutch expansion plans. From a geographical point

of view the Netherlands is well placed to supply fuels such as coal, liquid gas and biomass. So coastal
locations are particularly popular as sites for new production units. The sea can also provide plenty of
cooling water. What is more, our country traditionally has a good grid infrastructure with strong cross-
border interconnections. During our 2006 market consultation, however, it became clear that market

parties were assuming that not all plans for new facilities in the Netherlands would come to fruition.

There are also indications from the market that investing in electricity generation has become

significantly more difficult of late. This could be the result of:

* the higher cost of investment due to higher material costs and a shortage of building capacity.

For example, the price of coal-fired units has increased by between 25 and 30% during the past
two years, and that of gas-fired units between 10 and 15%;

« suppliers’ full order books, partly as a result of heavy investment in the oil and gas sector,
creating a waiting list of several years for supplies of the main components of power plants;

* uncertainty about European energy policy, which is based on strong growth in a sustainable energy
supply and which places great emphasis on energy conservation, whilst lacking in clarity as to what
contribution the electricity supply should make;

* uncertainty as to the measures national governments will take to achieve the proposed CO, emission
reduction targets (1990 levels) by 2020, and which emission allowance trading system and which
CO, price regime will apply.

Also striking when looking at all countries’ project portfolios is the fact that producers are still
predominantly planning baseload units even though there will very likely be high demand for
flexible capacity to cover fluctuations in wind capacity within the life span of the new units.

For example, the European Wind Energy Association is expecting wind capacity in Europe to increase
to 180,000 MW by 2020.

If we only look at the growth in domestic consumption, up to approximately 4,600 MW of additional
production capacity will be needed in the Netherlands. Most of this demand will be able to be met
with imports from Norway and the UK and the growth in local CHP units. It should be noted at this
point that part of the electricity transmission capacity may not be able to be achieved due to limits
in the capacity of the grid.
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On the other hand, investments in production capacity in the Netherlands could become more

attractive the longer the necessary expansions in production capacity abroad are delayed. As a lower

limit, expansion of large-scale production capacity in the Netherlands could ultimately stop at several

thousand megawatts in the period under review in this plan. The total new production capacity for

which a connection contract has been or will soon be signed with grid operators can be regarded

as a ceiling.

In view of the above, in terms of the expansion plans in the Netherlands it cannot be ruled out that

not all of the projects for which a connection contract has already been signed will be implemented.

Quantification of load, large-scale production and interconnection

Despite the uncertainties around the plans for new large-scale production capacity, the projects

for which a connection contract has been or is about to be signed are included in all four scenarios

(see map 12).

The other assumptions for the four scenarios are:

Green Revolution Sustainable Transition New Strongholds Money Rules

Years examined 2008 2011 2014 2008 2011 2014 2008 2011 2014 2008 2011 2014
'(\:SEEZ‘;’:];V;ETO':S‘;d 19,400 | 20,587 | 21,848 | 19,400 | 20,186 | 20,797 | 19,400 | 19,788 | 19,788 | 19,400 | 20,993 | 22,940
ACimports (-) from | exports (+)toBandD| -3,850 | -2,000| -2,000| -3,850 0 0| -3,850 0| +5,650| -3,850 0 0
Additional prod. capacity on top of

planned capacity with connection 0 197 197 0| 1,357| 3,011 0 0 800 0 0| 1,254
contract (total)

Sas van Gent - Delta 0 82 82 0 82 82 0 0 0 0 0 0
Delfzijl - Corus 115 115 0 115 115 0 0 0 0 0 0
Eemshaven - Electrabel 0 0 0 0 0 0 0 0 800 0 0 800
Eemshaven - Advanced Power 0 0 0 0 0| 1,200 0 0 0 0 0 0
Bergum - Electrabel (upgrade) 0 0 0 0 0 454 0 0 0 0 0 454
Maasvlakte - unknown 0 0 0 0 600 600 0 0 0 0 0 0
Moerdijk - Essent 0 0 0 0 430 430 0 0 0 0 0 0
Schoonebeek - Nam 0 0 0 0 130 130 0 0 0 0 0 0
DCimports (-) from [ exports (+) toN 0 0 0 0 0 0 0 0 0 -730 -730 -730
DCimports (-) from [ exports (+) to GB 0 0 0 0 0 0 0| -1,320| -1,320 0 0 0

(All figures in MW)

The outlined developments in small-scale combined heat and power capacity are not explicitly included

in the national scenarios because they usually lead to lower exchanges with regional grids, as a result

of which less capacity needs to be transmitted over the 380/220-kV grid. An exception to this is

the development of combined heat and power capacity in the Westland region described in Chapter 6.

Specific developments in wind capacity are looked at as a digression in the national scenarios.
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m Planned capacity with connection contract
1 E.ON coal-fired power plant, 1,070 MW

Electrabel coal/biomass power plant, 800 MW

N

EnecoGen gas-fired power plant, 870 MW

InterGen gas-fired power plant, 450 MW

~ W

Delta Energy/EdF gas-fired power plant, 920 MW

(9]

6 Electrabel gas-fired power plant, 450 MW
7 NUON gas/coal gasification plant, 1,400 MW

Siersdorf

m Planned capacity with connection contract in preparation

8 RWE coal-fired power plants, 2x 800 MW
9 Essent coal-fired power plant, 800 MW

10 Essent gas-fired plant (expansion), 720 MW
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6

6.1

Forecast demand for transmission capacity
in Zuid-Holland in 2008 - 2014

Assumptions for load development

TenneT Zuid-Holland (TZH) manages the 150-kV grid in the province of Zuid-Holland together with
ENECO Netbeheer. As there are only a few special electricity consumers connected to the 150-kV grid
in Zuid-Holland (including for HSL and the Betuwe route), the development of the capacity demand
was based on the information provided by the connected grid managers ENECO Netbeheer,

Continuon Netbeheer and Westland Energie Infrastructuur (WEI).

The glasshouse horticulture sector plays a crucial role in the growth in load in Zuid-Holland. This sector
is undergoing a process of restructuring and intensification. The developments in glasshouse horticulture
are characterised by energy-intensive cultivation (lighting) and local power generation using

CHP installations. The growth in assimilation lighting comes mainly from new businesses, in which
the assimilation lighting is connected to a CHP unit, so the electrical energy they use does not need
to come from the grid. Over the past two years this trend has already been evident in the winter
maximum at the Westerlee substation, for example. It is likely that this trend will keep developments

in the maximum demand in the horticultural sector at a reasonably stable level.

According to information from the connected grid managers, however, an increase in the load
on the 150-kV grid in Zuid-Holland is to be expected as a result of organic load growth in industry,
services and households.

This combination of the growth in load and CHP is resulting in ever greater variations in power
exchanges in some of TZH’s substations. Because of the high level of CHP capacity in the Westland
region, it can even happen that the WEI grid may sometimes feed power back into the 150-kV grid.
The grid operators concerned expect the growth in installed CHP capacity in the Westland region
and the B triangle to continue for the time being. These expectations are based on applications
for new connections or applications to feed power into the grid via existing connections.

Load development forecast

The load forecasts for the underlying grids have been taken verbatim from the information provided
to TZH by the grid operators. For the sake of clarity it should be noted that this concerns the exchange
of load, in which production capacity of less than 10 MW has already been allowed for. An exception
to this are the many CHP plants in the Westland region (Westerlee substation) which are regarded as
one group in a scenario. The 150 kV load exchange between ENECO and TZH in the Europoort-Botlek
industrial zone has been quantified on the basis of information provided by ENECO for the individual
150 kV substations in the area. The starting point for the forecast has been checked against the measured
maximums for each substation.



TZH substations 2008 2009 2010 2011 2012 2013 2014
Alblasserdam 96 97 147 147 147 147 147
Alphen 200 218 229 233 234 235 236
Dordrecht Merwedehaven 115 121 124 127 129 131 133
Dordrecht Noordendijk 83 91 66 67 62 63 64
Delft 174 187 193 197 183 187 192
Gouda 166 170 174 178 181 183 186
Den Haag 98 102 108 110 112 113 115
Krimpen 127 130 133 136 139 143 145
Leiden 207 212 216 220 221 222 223
Ommoord 171 175 178 182 185 188 193
Rotterdam Centrum 118 121 142 145 148 151 155
Rotterdam Marconistraat 225 229 226 230 235 239 243
Rotterdam Waalhaven 98 99 100 108 102 102 102
Rotterdam Zuidwijk 113 119 125 128 131 133 136
Rijswijk 212 217 221 225 214 217 221
Sassenheim 129 133 135 135 136 136 137
Voorburg 223 227 229 233 226 231 235
Westerlee 290 295 301 307 314 320 326
Ypenburg 0 0 0 0 51 52 54
Zoetermeer 152 165 175 184 194 204 213
Total 2,997 | 3,108| 3,222| 3,292| 3,344 3,397 | 3,456
ENECO substations 2008 2009 2010 2011 2012 2013 2014
Botlek 443 450 367 367 367 367 367
Europoort 228 259 260 223 223 223 223
Geervliet 108 108 110 113 115 118 120
Geervliet Noorddijk 5 5 89 89 89 89 89
Merseyweg 113 113 113 113 113 113 113
Maasvlakte 150 121 167 179 189 207 231 241
Oudeland 71 77 85 88 91 94 96
Theemsweg 83 108 108 108 108 108 108
Tinte 0 0 0 0 0 0 0
Vondelingenweg 243 243 243 243 243 243 243
Arkel 124 127 130 132 135 137 138
Dordrecht Zuid 167 143 148 152 192 196 198
Walburg 0 59 79 80 82 83 84
Total 1,706 1,859, 1,911 1,897 | 1,965| 2,002, 2,020




6.3 Production forecast

Because of the scale of the production facilities concerned, variations in production have a much
greater impact on the demand for transmission capacity than do variations in load. We have therefore
opted to produce forecasts on the basis of three scenarios, each of which presupposes a different
pattern of development in the level of production. This takes account of the fact that the 150-kV

grid in Zuid-Holland should be capable of distributing the power fed into the grid during production
peaks and should be able to feed from the 380-kV grid during production troughs. All this within

the parameters laid down in the Grid Code.

By comparison with the previous Quality and Capacity plan, this plan assumes a 1,000 MW increase
in production from combined heat and power plants at the 150 kV substations at Botlek, Europoort,
Tinte and Westerlee and a 110 MW increase in wind capacity connected to the 150 kV substation

at Dordrecht Zuid.

The deployment of the various production facilities was also considered for the basic scenario.
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