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Note that the total Market Clearing Volume is not equal to the sum of the Market
Clearing Volume of each market, since the Net Export Position are counted twice
(on the importing and on the exporting markets).

RESULTS

The market coupling increases the Market Clearing Volume on each market,
compared to the isolated mode. Comparing FB and ATC modes, the Market
Clearing Volume is higher under FB in Belgium (+9GWh), Germany (+30.4GWh)
and the Netherlands (+64.4GWh), and lower in France (-342.1GWh) than under
ATC.
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For comparison purpose, the Market Clearing Volume on each market under
market coupling is ca. 7TWH in Belgium, 110TWh in Germany, 42TWH in France,
20TWh in the Netherlands.

The total Market Clearing Volume is higher in FB than in ATC (+93.7GWh). All
markets see their Market Clearing Volume increased in FB compared to ATC
except France.

5.3.1.6 Stressed and non-stressed days analysis

Because of the large differences between the FB and the ATC results on some
particular days, it has been foreseen to investigate what would the results on the
different market indicators be and if the observations of the previous study would
remain valid if these particular days (named “stressed days”) are excluded from
the analysis. A separate investigation of the stressed days has also been
envisaged to explore the differences observed between FB and ATC modes.

5.3.1.6.1 Stressed days: definition

Different definitions can be considered for “stressed days”. In this study, the 15
days where the absolute value of the congestion revenue difference between ATC
and FB modes are the highest have been defined as “stressed days” (11 days the
congestion revenue is higher under ATC than under FB, 4 days it is the opposite).
This definition led to the following dates as stressed days (value of CRgg — CRatc in
brackets):

22 May 07 (517 747 €)
23 May 07 (391 952 €)
24 May 07 (-404 669 €)
12 June 07 (-456 716 €)
9 November 07 (-1 076 086 €)
10 November 07 (-720 262 €)
12 November 07 (-942 782 €)
2 December 07 (-511 075 €)
20 December 07 (706 992 €)
21 December 07 (389 427 €)
22 December 07 (-314 696 €)
24 December 07 (-443 857 €)
26 December 07 (-450 657 €)
28 December 07 (-634 832 €)
29 December 07 (-598 949 €)

5.3.1.6.2 Analysis on non-stressed days

The following charts show a comparison between the results obtained by
removing the stressed days from the analysis (i.e. only considering the “non-
stressed” days or “regular” days) and the results obtained on all days, on the
principal market indicators.

The four market indicators considered where the social welfare, the baseload
price, the weekly baseload price volatility, and the market clearing volume. In the
left column, the results for the non-stressed days are presented; in the right
column, the results on all days are presented. Regarding the baseload price only
the results for Belgium has been presented; similar results can be observed on
the three other markets.
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RESULTS

The graphs hereinabove show that, by removing the stressed days from the
analysis, there is an even better overlap of the results obtained with the FB and
the ATC mode on the following market indicators: social welfare, congestion
revenue, base load prices and weekly base load price volatility. The market
indicators of the market validation are highly influenced by a few cases.

The distribution between buyer and suppliers revenue remain the same, although
removing the stressed days from the analysis tends to favour the buyers to the
detriment of the suppliers, i.e. the buyers would benefit more from a coupling
with a FB mode versus an ATC mode, and the suppliers would benefit less, than
originally envisaged. However, the observation made previously on the increase
of market clearing volume under FB compared to ATC would be invalid if the
stressed days are removed from the analysis. That is by not considering the 15
defined stressed days, a market coupling under FB would result in a slightly
smaller market clearing volume than under ATC (-10.4GWh out of ca. 160TWh).

5.3.1.6.3 Analysis on stressed days

RESULTS ON MAIN MARKET INDICATORS

On the 15 defined stressed days, higher price volatility differences as well as
fewer overlaps between the principal market indicators have been observed
between FB and ATC mode. The difference in social welfare between ATC and FB
models observed on the 331 days is due for ca. 2 M€ to the stressed days.

STRESSED DAYS AND NETWORK SECURITY

The following chart presents the largest positive overload(s) per timestamp of the
stressed days using the FB model as reference to compare the three different sets
of net export positions (TLC+EEX, ATC and FB). An overload is defined as the
amount in MW created by the market above the margin (MarketFlow - Margin).
Negative margins can also be present in the network (and were used for this
analysis) but in the FB parameters delivered to the market, they are set to 0. A
negative margin corresponds thus to an overload before the start of the market
coupling. This explains why even with the FB net export positions, positive
overload can occur.

The chart shows that on many timestamps of the defined stressed days the flows
under ATC exceed the security margin defined within the FB model. Although on
some timestamps, the FB flows on a few particular critical branches also exceed
the security margin, there is still a large difference between the flows on a few
particular critical branches under ATC and under FB on most of the timestamps.
To be complete the analysis should be done on all timestamps to better measure
the differences between the flows under ATC and FB and their respective
satisfaction of the security margin.
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RESULTS ON STRESSED/NON-STRESSED DAYS

After removing the (15) stressed days from the analysis, the observations of the
comparison between the results under ATC and under FB on the main indicators
remain valid. An exception is the market clearing volume that decreases on the
regular days between FB and ATC.

On non-stressed days, the overlap between ATC and FB results is even better on
the social welfare, the congestion revenue, the baseload prices, the price volatility
and the price convergence.

On stressed days, it can be noticed that the flows under ATC exceed the defined
FB security margin on a few particular critical branches. This is true for the FB
model as well, although the overload is clearly smaller. Detailed investigation is
to be conducted with the TSOs for a better understanding of the network situation
on these days, and of the differences between the ATC and the FB results. More
generally the network security as parameter for the market validation analysis
has not been included in the scope of this analysis, but further analysis aiming at
comparing the network security under ATC and under FB should be conducted.

5.3.2 Adverse flows

From theoretical observations, it appears that price formation is rather different
under ATC and under FB network modeling. In particular, whereas with ATC-
based models the cheapest markets are always exporting (and equivalently the
most expensive markets are always importing) this statement is no longer true
with FB. The fundamental reason lays in the fact that flow factors in FB models
can be different for each market and that optimal solution might thus be one in
which some value is lost on some borders (flows from expensive to cheap
markets) in order to allow more value to be created on other borders. Such
situations were called “adverse flows” by opposition to the situations where the
prices are “intuitive” that do necessarily occur in ATC but not necessary in FB.

5.3.2.1 Import in the lowest priced markets

The histogram hereunder presents the number of hours where the group of the n
markets (n=1, n=2, n=3) with the lowest price is globally importing, as well as
the number of congested hours, under FB and ATC modes.
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RESULTS

This graph shows the number of hours under FB where the group of one, two or
three markets with the lowest price is importing (column “overall”). We can
deduce that under FB, there are 60% of the congested hours (1435/2405) or
more generally of 18% (1435/7944) of all the hours, where the n cheapest
markets globally import (or equivalently where the 4-n most expensive markets
globally export). Under FB, in 33.6% of the congested hours, the market with the
lowest price imports. In 29.3% of the congested hours, the market with the
highest price exports. As expected, such situations do not occur in ATC. To assess
whether some markets are more subject to adverse flows, a detailed analysis per
market -presented in the next section- has been conducted.

RESULTS PER MARKET

The table hereafter shows the distribution of adverse flows per market, i.e. for
each market, the number of hours over the year where the market has the lowest
price and is importing, and the number of hours over the year where the market
has the highest price and is exporting. The results are also given as percentage of
the total number of hours.
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Number of Hours
Cheapest market | Most expensive market

imports exports
BE 341 27
DE 315 355
FR 151 217
NL 7 137

Percentage over the year
Cheapest market | Most expensive market

imports exports
BE 4.3% 0.3%
DE 4.0% 4.5%
FR 1.9% 2.7%
NL 0.1% 1.7%

As one can see, adverse flows are not specific to a particular market, and occur
on all markets. Non-intuitive situations occur the most in Germany (8.5%), and
the least in the Netherlands (1.8%).

5.3.2.2 Comparison of flow based model with flow based
model where adverse flows are inhibited

In order to measure the effects linked to the existence of adverse flows, a
comparative analysis between the Flow-Based model (FB) and a “Flow-Based
model with no adverse flows allowed” (FBnAF) has been initiated. Therefore, an
algorithmic solution countering adverse flows (thus enforcing prices to be
intuitive, or equivalently enforcing all the groups of n cheapest markets to export)
has been implemented in COSMOS.

The graph hereafter shows the evolution of the Belgian Market Clearing Price
(MCP) over the year with the Flow-Based model (FB) and with the Flow-Based
model without adverse flows (FBnAF). Only the Belgian market prices are shown
because the largest differences were observed on this market.
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RESULTS

It can be observed that on specific hours, there exist large price differences
between the results under the Flow-Based model and under the Flow-Based
model where no adverse flows were allowed. On these hours, under the Flow-
Based model with no adverse flows, the market clearing price on the Belgian
market reaches its maximum price limit of 3000€ (the isolated price of Belpex -
i.e. the price with no import/export - was also 3000 € for these hours)®®.

Such huge differences in prices (almost 3000€), even if only on a few hours, have
huge impacts on most of the indicators to be studied. Moreover, the values of
these indicators will in such a case be strongly dependent on the value of the
maximum price of Belpex, which is currently arbitrarily set at 3000€. In other
words, would the maximum price of Belpex be Pmax= 5000€ the indicators would
show even a stronger degradation in the quality of the results, even though they
would reflect exactly the same market conditions (see below). For this reason, all
possible indicators will not be presented.

In order to depict the fact that the largest differences are observed almost
exclusively on the Belgian market, comparisons of base load prices for the four
exchanges are still given.

5.3.2.2.1 Comparison of base load based prices under FB with-
no-adverse-flows/FB

The four graphs hereafter show for each market the evolution of the base load
price over the year under the Flow-Based model (FB) and under the Flow-Based
model where adverse flows have been prohibited (FBnAF).

1

16 Note that the Belgian price is also quite frequently one cent, which was for these hours
also the isolated (and minimal) Belgian price.
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RESULTS

On most of the days, similar base load prices can be observed under both models
on all markets. In France, the Netherlands, on specific days, quite large
discrepancies between the base load prices under the Flow-Based and the Flow-
Based with-no-adverse-flows models can be observed. In Belgium, these
differences are even larger (essentially due to the maximum prices on some
hours), whereas on the contrary the German market is quite minorly affected.
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Clearly, large differences on some particular hours/days impacted quite largely
many indicators. In particular, as the Belgian price hits its ceiling of 3000 €
several times, many indicators saw their value worsening. A very strong
degradation of the Belgian volatility has then been observed. The following
paragraph shows how the social welfare is also impacted by the extreme prices
on some hours.

5.3.2.2.2 Comparison of social welfare distribution (markets,
consumers. producers and TSOs)

The histogram hereunder shows per market the difference between the buyer
surplus and the supplier surplus between FB mode and FBnAF mode; the
difference in congestion revenue between the two modes is also plotted.
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RESULTS

A very large difference in social welfare both on the buyer and on the supplier
side between the Flow-Based model and the Flow-Based with-no-adverse-flows
mode is observed on the Belgian market. On the contrary, welfare distribution on
other markets is less affected.

Regarding the total social welfare, prohibiting adverse flows induces a reduction
of social welfare of 43.5M€. These large differences in social welfare between the
Flow-Based model and the Flow-Based with-no-adverse-flows model are due to
the differences of results on the Belgian market with price reaching 3000€ on
some hours (hence more surplus for sellers and less for buyers). The value of the
difference of social welfare is however strongly dependent on the maximum price
limit on the Belgian market (i.e. a higher Pmax would have conducted to a larger
difference in social welfare) and should thus not be understood per se as the
“value withdrawn from the market by preventing adverse flows”.
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However, in any case the welfare generated by market coupling with a FB model
with no adverse flows will be lower than the welfare under FB. This is because the
model where no adverse flow is allowed contains additional constraints (i.e. the
“no adverse flows” constraints) and will thus always provide equal or smaller
welfare.

5.3.2.2.3 A problematic day in Belgium: example and reason

In general, one can say that Belpex has a low liquidity, which concretely means
that the prices it would publish without relying on market coupling would not
always reflect appropriately the situation of the Belgian market. For instance, its
“isolated price” (the price of Belpex without any import/export) regularly hits the
maximal or minimal price. Fortunately, the low resilience of this market allows
finding a suitable price with a limited amount of import or export from France or
the Netherlands via the TLC mechanism.

As an example, on the 17/01/07 at 17h, Belgium had an isolated price of
3000€/MWh whereas it ended with a price of 39,96 €/MWh and imported 628
MWh.

In the FB model, the PTDF constraints used for this hour presented 4 pre-
congestions. For simplicity purposes, only 2 of these constraints are shown:

-0.07NEXge +3.5NEXpg -6.2NEXg +1.2NEXy, < 0
0.4NEXge -22.1NEXpg +23.5NEXgr -8.9NEXy. < 0

As one can see from these two equations, Belpex can not import from neither FR,
DE nor from NL with the other two markets in balance. Indeed, it is
mathematically not possible to set a negative net position (thus an import) for BE
and a positive one (thus an export) at any other market if the two remaining
positions are null.

In market coupling terms, this means that Belgium can not import unless an
exchange of energy between two markets “releases” some capacity on the pre-
congested critical branches. But sometimes, the only way to release capacity this
way is to exchange energy from an expensive to a cheap market (from France to
Germany in this case). And, since FR and DE have quite good resilience, the loss
of value induced by this adverse flow is largely compensated by the value
“earned” on the Belgian market (almost 3000 € per imported MW).

In such situations only two possibilities can thus be envisaged :

e eijther intuitive prices are enforced and Belgium is not allowed to import.
Belgian price would then be 3000€.

¢ Or non-intuitive flows are allowed in France, the Netherlands and Germany
to allow Belgium importing (thus increasing the welfare).

Note that the similar situations were observed with exports at the minimum price.

In some sense, the Belgian prices observed if no adverse flows are allowed in FB
are equivalent to prices with no import capacity in ATC (because there exists no
ATC model with strictly positive capacities that respect such PTDF constraints). It
is then important to remind that minimal import and export daily capacities were
guaranteed on each border since the TLC launch, and that this effectively helped
providing reliable prices in the entire TLC area and in Belgium in particular. Note
also that Belpex did not start before TLC for the same reasons.
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RESULTS

Adverse flows under Flow-Based model benefit the most to the Belgian Market.
Indeed, in situations where the resilience and liquidity are very low on the Belgian
market, adverse flows allows imports from Belgium even in case of pre-
congestions, resulting in a lower market clearing price on the Belgian market.

An open question is still whether adverse flows are acceptable or not. Indeed,

e this phenomenon allows a maximisation of the total net utility regarding
the available capacity, meaning, in this sense, a complete transparency of
the results; Preventing this phenomenon to occur without adapting the FB
methodology accordingly will be accompanied by a reduction of the total
net utility.

e this phenomenon can be seen as unfair, for the markets that are “utilized”
to relieve congestion on some lines in order to increase the exchanges
between other markets;

e the acceptability of this phenomenon by the market participants as well as
the consequences on their behaviour is unknown;

e were countermeasures envisaged, their acceptability by the market parties
is unknown.

Countering the adverse flows did not show satisfactory results under the current
conditions. In certain cases, this analysis shows that better results with a Flow-
Based with-no-adverse-flows model could be ensured if there were no pre-
congestions in the network prior to the market coupling anymore. This last point
raised a more general question by some Parties concerning warranty of a minimal
capacity, being under ATC or under FB, for the CWE-MC. This issue seems to be
of great importance, especially for market with lower liquidity.

5.3.3 Other _indicators

5.3.3.1 Price out of boundaries

RESULTS

On the 331 days, under FB, there is no hour with any market clearing price out of
boundary. Although the results showed that there is no hour with any market
clearing price out of the price boundaries of each market, this situation can
theoretically happen under FB model. To prevent this risk of happening, a price-
limiting rule needs to be implemented within COSMOS.

5.3.3.2 Curtailment

Note that the simulations have been conducted prior to the implementation of a
curtailment rule within the algorithm. The results hereafter give an indication on
the number of hours where some volume may be curtailed. However, after a
curtailment rule is implemented, one of two markets that were simultaneously
curtailed in this analysis may not be curtailed anymore (for example if the rule
stipulates a non-propagation of the curtailment).

The first graph hereunder shows the number of curtailments at the minimum
price limit (Pmin) per market under FB model, under ATC model, and in isolated
mode.

The second graph shows the number of hours where one, two, three, or four

markets are simultaneously in curtailment, under FB model, ATC model and in
isolated mode.
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ANALYSIS

In the results, curtailment always happens at the minimum price limit (Pmin) and
never at the maximum price limit (Pmax). Generally, market coupling reduces the
number of hours where a market is in curtailment. Comparing isolated cases and
market coupling under FB, the number of curtailed hours dropped in Belgium by
1432, in Germany by 5 and in the Netherlands by 135. Comparing the number of
hours when a market is in curtailment, it can be noticed that it happens as
frequently under FB as under ATC (31). However, the distribution between
markets changes: there are under FB more hours of curtailment in Germany (+6)
and in Belgium (+2), whereas there are less in France (-1) and in the Netherlands

(-7).

Simultaneous curtailment
The number of simultaneous curtailments decreases in FB compared to ATC (-5).
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There are only two hours under FB model where there is curtailment on more
than one market simultaneously.

5.3.3.3 Impact of introducing negative prices at EEX

To study the impact of the introduction of a negative order price limit at -3000€
on the German market, different scenarios have been elaborated. Each simulated
scenario is characterized by a proportion of the original price taking sell orders
(i.e. orders posted originally in the historical 2007 order books at 0€) to be set at
a negative price within a pre-defined negative price-range, the other original price
taking orders remaining posted at O€.

The aim of this study is to measure the impact of introducing negative orders on
EEX on the number of curtailed hours and on the curtailed volume on each
market.

5.3.3.3.1 Studied scenarios

Reference scenario: CWE-MC with all original price taking sell orders in the
German orders books posted at 0€ (historical 2007 order books). The following
scenarios have been conducted:

Scenarios
1 25% of price taking sell orders @ negative prices in range [-0,1 ; -100]
2 50% of price taking sell orders @ negative prices in range [-0,1 ; -100]
3 75% of price taking sell orders @ negative prices in range [-0,1 ; -100]
4 100% of price taking sell orders @ negative prices in range [-0,1 ; -100]
9 25% of price taking sell orders @ negative prices in range [-0,1 ; -3000]
10 50% of price taking sell orders @ negative prices in range [-0,1 ; -3000]
11 75% of price taking sell orders @ negative prices in range [-0,1 ; -3000]

12 100% of price taking sell orders @ negative prices in range [-0,1 ; -3000]
-3000 100% of price taking sell orders @ -3000€

The prices for the orders set at a negative price were randomly selected in the
defined price-range. Simulations have been conducted on 331 days under ATC
mode and under FB mode. The results are presented in the following sections.

5.3.3.3.2 Impact on the number of curtailments under ATC

The histogram hereafter shows the number of hours over the 331 days where
curtailment occurs on each market for each scenario (scl to sc12; sc-3000) as
well as for the reference case under ATC mode.
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ATC - Nb of hours with curtailed volumes
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RESULTS

Under the reference case in ATC, the total number of curtailed hours is 31. In
each other scenario, the total number of curtailed hours is reduced to less than
11 hours. Introducing negative price limit on EEX eliminates all curtailments on
the German market. Compared to the reference case, there are equally or less
curtailed hours on the Belgium, Dutch and French markets in any scenario.
Compared to the reference case, in any scenario, there are no simultaneous
curtailment cases involving three markets at the same time and less
simultaneous curtailment cases involving two markets at the same time.

5.3.3.3.3 Impact on the curtailed volume under ATC

The histogram hereafter shows the total curtailed volume over the 331 days on
each market for each scenario (scl to sc12; sc-3000) as well as for the reference
case under ATC mode.
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RESULTS

The results on the curtailed volume follow the results on the number of curtailed
hours. Compared to the reference case, the total curtailed volume is reduced in
each scenario. There is no curtailed volume in Germany anymore after the
introduction of negative price limit in any scenario. In all scenarios, on the other
markets, the curtailed volume is either reduced or equal to the curtailed volume
in the reference case.

5.3.3.3.4 Impact on the number of curtailments under FB

The histogram hereafter shows the number of hours over the 331 days where
curtailment occurs on each market for each scenario (scl to sc12; sc-3000) as
well as for the reference case under FB mode.
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RESULTS

In the reference case (CWE-MC under FB with historical order books, i.e. price
taking sell orders in Germany at 0€) the total number of curtailed hours is 31,
amongst which the orders in Germany are curtailed in 23 hours. In the reference
case, the orders in France are never curtailed, the orders in the Netherlands are
curtailed 3 hours over the year, and in Belgium 5 hours.

Whatever the simulated scenario for the introduction of negative price bids on
EEX, no curtailment was observed on the German and on the French markets.

In scenarios where 100% of the original price taking orders are set at a negative
price (sc4;sc12 and sc-3000), the number of hours where some order volume is
curtailed increases on the Belgian market (up to 6 hours) and especially on the
Dutch market (up to 13 hours).

Compared to the reference scenario, the total number of hours with curtailed
volume even increases under sc12 and sc-3000 where 100% of all original price
taking orders are set at a negative price either in the [-0.1€;-3000€] range or at
-3000¢€.

5.3.3.3.5 Impact on the curtailed volume under FB

The histogram hereafter shows the total curtailed volume over the 331 days on
each market for each scenario (scl to sc12; sc-3000) as well as for the reference
case under FB mode.
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RESULTS

The results on the curtailed volume follow the results on the number of curtailed
hours. There is no curtailed volume in Germany anymore after the introduction of
negative price limit in any scenario. In all scenarios, on the Dutch market, the
curtailed volume is either higher or equal to the curtailed volume in the reference
case; on the Belgian market, the curtailed volume increases under sc4, sc12 and
sc-3000. It is to be noted that although the number of hours with curtailed
volume increases in sc12 and sc-3000, the total curtailed volume is reduced in
each scenario.

Based on the conducted simulations, the consequences on introducing a negative
order price limit on EEX are the following:

¢ no volume submitted at Pmin on the German market is rejected anymore;

e under ATC mode, the curtailed volume on the other markets is not
impacted or even reduced;

e under FB mode, the number of hours with curtailed volume increases on
the Belgium and especially on the Dutch market.

Especially under FB mode (but also under ATC mode), a curtailment rule is
needed to prevent the curtailment to propagate to other markets. Nevertheless,
simulations showed rather limited impacts so that the issues encountered with
the introduction of negative prices in Germany can be considered as limited.

5.3.4 CWE-MC under ATC mode

5.3.4.1 Comparison historical situation with ATC MC

Historical order books have been used for the simulation in the CWE-MC under
ATC. Since the historical order books also reflect an explicit auction mechanism
between FR/DE and DE/NL, the direct comparison proposed here with historical
TLC results is biased. The hereafter-mentioned results should be taken with the
appropriate reserve.
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NOTE: Historical data on the German market was not available (except for the
order books and the number of hours with curtailed volume).

5.3.4.1.1 Comparison of base load prices TLC with CWE MC

The following charts show for each TLC market, the historical base load prices in
LC and the simulated base load prices in CWE-MC under ATC.
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Weekly base-load prices - NL
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RESULTS

For each market, on most of the days, there is no significant difference between
the base load prices in TLC and in CWE-MC under ATC. However, there exist a
few particular days where the discrepancy between the base load price in TLC and
in CWE-MC under ATC is important, with a lower base load price under CWE-MC
than under ATC.

5.3.4.1.2 Comparison of price volatility TLC/CWE MC

The histogram hereunder shows for each TLC market the weekly base load price
volatility in the TLC (historical data) and in CWE-MC under ATC (simulated), as
well as the difference in weekly base load price volatility between the two market
coupling ways.
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RESULTS

On each market, the results show lower base load price volatility in CWE-MC than
in TLC (-11.8€ in Belgium, -8.5€ in France, and -4.0€ in the Netherlands).

5.3.4.1.3 Comparison of price convergence TLC/CWE MC

The first following graph shows both in TLC and in CWE-MC under ATC, the
number of hours where the three TLC markets have the same price, two of the
three TLC markets have the same price, all TLC markets have a different price
but one is equal to the German price, all four prices are different. The tolerance
used to consider that two markets have an equal price is 0.01€.

The second following graph shows the price divergence between the different
markets, i.e. all price difference between the maximum price and the minimum
prices of the three TLC markets ranked by decreasing order, both in the TLC and
in the CWE-MC.
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RESULTS

There are more hours with full convergence (i.e. 3 TLC markets with the same
price) in CWE under ATC than in TLC. There are more hours with partial
convergence (i.e. at least 2 TLC markets with the same price) in CWE under ATC
than in TLC. There is also less price divergence in CWE under ATC than in TLC.
The price convergence between the three TLC market prices is better in CWE
under ATC than in TLC.



5.3.4.1.4 Comparison of market clearing volume TLC/CWE MC

The chart hereafter shows for each market the total market clearing volume in
the TLC (historical data) and in CWE-MC under ATC (simulated), as well as the
difference in volume between the two market coupling ways.

Market Clearing Volume (= max{dem, sup})
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RESULTS
On each TLC market, there is an increase of the Market Clearing Volume between

the TLC and the CWE-MC under ATC: +0.1TWh in Belgium, +2.0TWh in France,
and 0.91TWh in the Netherlands.

5.3.4.1.5 Comparison of the number of curtailments TLC/CWE

MC

The histogram hereafter shows the number of hours with curtailed volume for
each market both in TLC and in CWE-MC under ATC.
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RESULTS

The number of hours with curtailed volume is reduced in CWE-MC under ATC
compared to TLC in the Netherlands (-1hour), in Belgium (-2 hours), and in
particular in Germany (-11 hours).

In view of the results, with the CWE-MC under ATC, an increase of the market
clearing volume, lower price volatility, better price convergence, and fewer
curtailments are expected compared to the TLC.

5.3.4.1.6 Comparison of the social welfare between TLC and
CWE MC (ATC based)
The aim of this analysis is to estimate the welfare that would have been gained if

the German market would have been coupled to the three TLC markets through
an implicit auction mechanism in 2007 .

For the historical situation, the welfare has been calculated with Cosmos using as
input data the historical order books and the historical ATC at disposal for the TLC
market coupling (i.e. the values of the ATC on the FR-DE and on the NL-DE
borders have been set to 0). The historical simulations are thus only slightly
different from the actual historical situation since they only differ by the algorithm
used.

For the CWE-MC situation, in order to get a proper comparison, the computed
scenario used as input data the same historical order books and the historical ATC
but from which the daily nominated capacities on the FR-DE and on the DE-NL
borders have been removed (i.e. the first reservation on the input data has been
taken into account). In this case, the whole CWE region is ATC coupled but on the
interconnectors to/from DE only the capacity which was not nominated in 2007
has been auctioned .

Compared to an explicit auction mechanism between TLC and EEX (historical
situation), coupling the CWE-region with an implicit auction mechanism will
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produce an increase of the social welfare of 41.8 million Euros per year (this
amount has been interpolated from the 318 days of data).

Please thus note that this amount only considers the change in welfare gained by
the implicit auctioning of the "German borders", and does not take into account
any externalities. The gain of value induced by a change of the algorithm has also
not been taken into account.

5.3.5 Limit of the comparison

The effects of explicit auction on the historical order books were not removed
from the historical order books for the simulation. Although it is difficult to assess
which proportion of the order books should be removed in an implicit auction
mechanism, it is expected to have an impact on all indicators.

The Project is currently studying how to correct the order books appropriately.

An assumption to take into account this bias in the order books is to remove from
the price taking order volume of the exchanges at each side of a border an
amount equivalent to the daily explicitly auctioned volume that has been
nominated. Such a correction has been made on the cross-border
interconnections FR/DE and DE/NL; the results obtained with such an assumption
are currently being analysed, and a few of them are presented in the following
paragraphs.

5.3.5.1 Limit of the comparison between flow based and ATC

The following charts show the difference in social welfare between ATC and FB
mode as well as the price volatility per market, obtained under the
abovementioned assumption ("ATC new” and “FB new” refer to the simulations
where the order books have been altered according to the described assumption).

Difference in welfare (FB new - ATC new)
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100.98M€E

100.0

50.0 -
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o
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-100.0 4
-100.01M€

-150.0

Under this assumption, it can be observed that the total social welfare difference
is -49.91M£, i.e. larger as previously mentioned.
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Under this assumption, it can be observed that the price volatility difference
between FB new and ATC new is larger than previously.

5.3.5.2 Limit of the comparison between the historical
situation and CWE MC under ATC

The following charts show the results obtained for the annual base load price as
well as for the congestion revenue under this assumption ("ATC new"”), compared
to the results obtained with the previous simulation (i.e. without altering the
order books) (*ATC old”), and the historical results ("TLC+EEX").

Annual base load
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W ATC new
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Price (€)
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It can thus be noted that under this assumption, the observation on the very
good price convergence between the prices on the different markets (all baseload
prices between 39 and 40.5€) in CWE-MC under ATC would need to be revised.
Also, under this assumption, the prices in CWE-MC under ATC would more or less
be the same as under the TLC+EEX.
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Under this assumption, the congestion revenue would also be strongly modified.
By comparing the congestion revenue in the CWE-MC under ATC and in the TLC,
the conclusion would no longer be a decrease of the congestion revenue of
135.3M€ (=161.5-26.2) but an increase of the congestion revenue of 9.6ME

(=173.7-161.5).

Therefore all abovementioned results are to be taken with care and appropriate
reservation. Further investigations are foreseen to simulate different alterations
of the order book to provide a more complete picture and a valid range for each

market indicator.
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6 Fallback arrangement

This chapter presents the high level description of the proposed CWE MC fallback
arrangement. This arrangement came into the picture during the market parties
consultation. Several other options have been examined, but are felt to be
inferior. The alternative options are described in annex 4.

The proposed fall back arrangement is described in following sections:

Fall back situations

Principle of the fallback arrangement
Definitions

Product to be purchased by market participants
Bids

Database tool

Sequence of operations

Matching and price determination rules

6.1 Fallback situations

In the CWE MC procedures, a fallback situation occurs when the market coupling
system operator declares that, for any reason, correct market coupling results
(i.e. MC results fulfilling the check conditions) cannot be published before the
critical deadline. This triggers the fallback procedure.

The fallback is caused by the failure of one or more processes in the market
coupling session?’, that affect the completion of the Business process phase 2. In
other words, the fallback is pronounced if no market coupling result can be
calculated and validated before the critical deadline of phase 2. For instance:

e some market data may not be received,
e the algorithm, or the system on which it runs may fail,
e some protocol checks may return a “non compliant” result.

6.2 Principle of the fallback arrangement

The principle of the proposed fallback arrangement is to allocate the ATCs via a
“shadow explicit auction” and a full decoupling of the PXs. This means an isolated
fixing by the 4 PXs, performed after having reopened their order books.

The shadow explicit auction consists in:

1. maintaining a permanent data base where all pre-registered market
parties (fallback participants) may file, amend or withdraw, bids for
capacity. During normal operation, these bids are not used;

2. should a fallback situation be declared on a particular day, the fall back
operator performs a fallback auction to allocate the available transmission
capacities according to the merit order determined by the filed bids; from
the time of the announcement of fall back, the participants are not allowed
to update their bids: the fallback operator immediately freezes the fallback
database.

1

17 (most of these failures are to be identified in the operational normal and back-up
procedures)
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Note that this solution requires the provision of ATCs. In the ATC-based coupling,
these ATCs will be the ATCs calculated by the TSOs for the MC System. After the
switch to flow based market coupling, the calculation of ATCs will be replaced by
a calculation of flow-based parameters. Therefore, the TSOs will have to establish
a methodology for the calculation of ATCs for the fallbacks.

6.3 Description of the product to be purchased by market
participants

The fallback auction allocates Physical Transmission Rights (PTRs) for each
direction across country borders and for each hour of the day when the fallback
situation is declared. From the ATCs, as provided by TSOs, and from the fallback
database, the fallback operator determines (through the fallback auction) the
PTRs and the corresponding programming authorizations. The PTRs resulting from
the auction may not exceed the ATCs. The unused programming authorizations
are lost by the fallback participants (UIOLI).

Since PTRs and programming authorizations are only options, the fallback
arrangement can not take into account any netting of opposed capacities.

6.4 Bids

6.4.1 Content
A bid entered in the fallback database contains the following information:

e the country border for which the bid applies (Belgium-Netherlands,
Netherlands-Germany, Germany-France or France-Belgium),

the direction in which it applies (two directions for each country border),
the hour of the day for which it applies,

an upper limit of the cross-border capacity to be acquired,

an upper limit of the price to be paid for the said capacity.

Moreover, in the implementation phase the Project Parties may determine that
each participant is allowed to submit a number of such bids differing from each
other in their volume or their price. Bids appearing in the fallback database are
unconditional and irrevocable. Bids are subject to functional acknowledgement of
receipt. If the fallback operator does not issue a functional acknowledgement of
receipt for a bid, the bid in question is deemed not to have been submitted.

6.4.2 Ticks and currency
Bids contain whole MW units, and Bid Prices in Euros per MWh expressed to a

maximum of two decimal places.
6.4.3 Format

The format of the bids will be designed during the implementation phase.

6.5 Fallback database tool and bid submitters

The fallback database tool enables participants to submit bids, according to the
conditions set out in the documentation available on the fallback operator’s
website. In particular, bids must be submitted in accordance with the formats
defined in the said documentation.
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6.6

10.

Sequence of operations

Before launch of the CWE MC and at any time later on, market parties are
invited to register to the fallback arrangement by means of entering into
an agreement with the fallback operator. From then on, they become
“fallback participant”.

Fallback participants are allowed to enter bids into the fallback database
and amend or withdraw them anytime except in frozen periods (see
below).

TSOs provide the fallback operator with ATCs according to a yet to be
determined procedure and schedule. In any case, ATCs must be made
available to the fallback operator at 10:30h at the latest.

Should a fallback situation be declared by the Parties, the fallback operator
immediately freezes the fallback database (fallback participants’ access is
suspended), and market parties will be informed. The access of fallback
participants to the fallback database will be restored only at a later time
(for instance after the cross-border nominations - to be determined in the
implementation phase)

The fallback operator then performs the fallback auction : it determines
the PTRs allocated to each fallback participant and the corresponding
programming authorizations.

The fallback operator provides each fallback participant with its
programming authorizations and with the prices resulting from the
auction.

The fallback operator provides each TSO with all programming
authorizations.

The fallback operator publishes transparency data, as defined in chapter 7
PX participants are allowed to change their position in the PX order books
in function of the fallback situation. The PXs then match and publish their
results separately.

Fallback participants may submit their nominations to TSOs according to
the existing processes.

If the fallback situation was to be declared for several consecutive days, then the
fallback database would be reopened once a day and one auction would be
operated each day for the following day.

6.7

Matching and price determination rules

The fallback auction is performed for each country border, each direction and
each hour, by the following steps :

1.
2.

The bids are ranked according to the decreasing order of their price limit.
If the total capacity for which valid bids have been submitted is equal to or
lower than available capacity for the auction in question, the marginal
price is nil.

If the total capacity for which valid bids have been submitted exceeds the
available capacity for the auction in question, the marginal price is equal
to the lowest bid price selected in full or in part.

The highest bid(s) received for a capacity requested which does(do) not
exceed the available capacity is (are) selected. The residual available
capacity is then allocated to the participant(s) who has (have) submitted
the next highest bids price, if the capacity requested does not exceed the
residual capacity; this process is then repeated for the rest of the residual
available capacity.

If the capacity requested under the next highest bid price is equal to or
greater than the residual available capacity, the bid is selected either in

85



full, or partially up to the limit of the residual available capacity. The price
of this bid constitutes the marginal price.

6. If two (2) or more participants have submitted valid bids with the same
bid price, for a total requested capacity which exceeds the residual
available capacity, the residual available capacity is allocated in proportion
to the capacity requested in the bids by these participants, in units of at
least one (1) MW. The capacities attributed are rounded down to the
nearest megawatt. The price of these bids constitutes the marginal price.

6.8 Schedule

A fallback situation may be declared at any time before publication of MC results.
The fallback procedure will be unique, whatever its cause and whenever it is
triggered. However, the timing of procedures may depend on the moment it is
triggered: if known sufficiently in advance the timing will be adapted to the
prevailing conditions, this will be communicated to the market as early as
possible. The timings presented in this document correspond to the worst case,
which is when fallback is triggered at the MC results’ publication deadline.

In the worst case, i.e. when the fallback situation is declared at 13:05h, the table
below shows the daily schedules in each concerned country. The underlying
hypothesis are:

e The deadline for cross-border nominations (in France) is 15h30,

e The delay between publication of the market results and cross-border
nominations'® is 1 hour.

e 30 minutes are reserved to publish market results after the matching,
30 minutes are reserved for market parties to amend their orders on the
PXs after the allocation of capacity.

e Sufficient time must remain for the TSOs to respect critical deadlines of
the day ahead processes (e.g. UCTE, Intra day capacity calculation,
margins calculation)

Process Belgium The Netherlands | Germany France
Decoupling decision 13h05 13h05 13h05 13h05
Allocation results publication 13h30 13h30 13h30 13h30
PXs gate closure - Market | 14h 14h 14h 14h
results *°

Market results publication 2° 14h30 14h30 14h30 14h30
Cross border nominations 16h30 16h30 15h30 15h30
6.9 Opening hours

The access to the fallback database is open 24h a day and 365 days a year,
except for system maintenance periods, announced by the fallback operator 15
days in advance and for frozen periods, as introduced in §6.6.

1

18 as required by market parties during the consultation in May 2008

19 Regarding GCT and publication of market results, the PXs make their best effort to
coordinate the timings

20 idem
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7 Publication of data

This chapter describes the way in which the Project aims to provide the necessary
level of transparency towards market participants of market coupling. The issue
of transparency has been discussed with market participants during the
consultations, organized in the beginning of May 2008. The results of those
consultations have been taken into consideration by the Project. Where relevant,
the results are presented on a high level in this chapter. For the full overview of
all comments expressed in the consultation we refer to Annex 2

The transparency is explained in the next sections which are devoted to:
¢ Relation with Regulation 2003/1228

e Transparency under ATC based network constraints
¢ Transparency after migration to flow based network constraints

7.1 Relation with EU requlations

Transparency aspects are currently being regulated by the annex to the EC
Regulation 1228/2003 (also known as Congestion Management Guidelines).
These Guidelines put the obligation on TSOs to publish on their website a broad
variety of data related to congestion management. The CWE regulators have
published a report in which they further clarify how the requirements from the
Guidelines should be interpreted. To the opinion of the Project Parties, it is the
responsibility of the individual TSO to fulfill the requirements of EU regulations
and the regulators report on transparency concerning the obligations imposed on
TSOs. In this chapter we present the data which facilitate the market parties in
their bidding behavior, as far as these data are being produced by the common
MC systems (CCU and flow based systems). Since these additional data differ in
the various countries, they will also differ in the CWE environment.

Having this said, it is clear that the individual TSOs may benefit from the market
coupling publications by using these publications for their own responsibility to
meet the transparency requirements as set out in EU regulations and in the
Regulators transparency report. In any case, the publication of data by the MC
Project is compliant to the relevant requirements of all regulations.

7.2 General information to be published

e A description of the working method of the implicit auction
¢ The high level description of principles governing the algorithm
e Fallback arrangements in case of decoupling

These documents will be published by the Project Parties.

7.3 Publication of data under ATC based market
coupling

7.3.1 Publication of data before GCT

The relevant requirement from the regulator’s transparency report is to publish
for each hour of the day the day-ahead available capacity for the market. For the
ATC market coupling, the project proposes to continue with the same publications

87



regarding capacity as for the present time: ATC values on each border and for
each direction.

7.3.2 Publication of data after market coupling calculation

The relevant requirements from the regulator's transparency report are the
following:

e Capacity allocated (being defined by the commercial flow in implicit
allocation schemes)

e Indication of the capacity value, given by the price difference between two
hubs in implicit allocation schemes

e The total congestion income in CWE area and the sharing of congestion
income of each TSO

These data will be published after allocation for each hour of the day and will be
available for 2 years. This is a regulatory requirement, expressed in the
regulator's transparency report.

In addition to the above data, it is the purpose of the MC Project to implement
the publication of following data also in the CWE environment:

e Market prices: the market prices for each hour of the day will be published
by the individual PXs for their hub.

e Aggregated supply and demand curves for each hour of the day will be
published by the individual PX for their hub

7.4 Publication of data after the switch to flow based
market coupling

7.4.1 Publication of data before GCT

In a flow based environment, the available capacity is not described by a single
ATC value for each direction, hour and border. Instead, the available capacity is
described for each hour by the network representation in terms of a list of critical
branches, the margins (Fmax- Fref — FRM?!) and the PTDF matrix. Since this
presentation of the network may be difficult to understand, the Project aims to
provide the level of available capacity in such way that it is understandable and
useful for market participants. The way the capacity will be published is not yet
decided upon. During the transition period, the Project Parties will discuss this
together with market participants and with regulators, in order to reach
agreement on the right publications. This parallel running will enable the market
participants to better understand the implications of the flow based model and
may result in changes to data that is published. However, at this stage the
Project Parties consider the following publications, which were endorsed by the
market parties during the consultations:

1. The list of constraints including critical branches, PTDF matrix and
margins.

1

21 The FRM is the Flow Reliability Margin, i.e. the appropriate specific margin on each
equipment necessary for the Security of Supply (So0S).
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o The critical branches shall be anonymous, since the names of the
branches, as well as the contingency cases, are confidential data
and could be advantageous for dominant participants.

o On each critical branch, the physical margin (Fmax-FRM-F'ref)
should be published to the market. It should be noted that this
margin is the flow-based equivalent of the ATC, which means that
the Project proposes at least the same level of transparency as
nowadays.

2. A downloadable worksheet or web interface to simulate the impact of the
flow based constraints on the market. This provides the opportunity to
market players to enter a number of trades, and the worksheet will tell
them if these trades are simultaneously admissible. Following trades shall
be possible to fill in

o By entering hub-to-hub exchanges?
o And by entering net hub positions?

3. Simple indicators to easily visualise the network limitations. The Project
proposes following indicators:

o Maximum value on each hub-to-hub exchange in each direction, all
other hub-to-hub exchanges being set to zero

o Maximum net hub positions (+ and -) that is possible, given the set
of grid constraints

o Another example of a set of values (hub-to-hub exchanges and/or
net hub positions) that are compatible with the Flow Based
constraints. This set of values can be chosen automatically using a
pre-determined key, e. g. the set of values that maximises the sum
of all hub-to-hub exchange values (or of all net hub positions). The
interest of this indicator is to make clear to the market players that
the values given by indicators “a” and “b” are non-simultaneously
admissible values.

When decided, these data will be published by the TSOs. The data will be
accessible for two years.

7.4.2 Publication of data after market coupling calculation

Regarding the data that will be published after market coupling in the flow based
mechanism we refer to section 7.3.2, since these data will be the same.

On top of that the Project considers to implement the publication, after the daily
allocation, of following flow based data:

e the encoded name of the critical branch that has been constraining the
allocation, if there is an active constraint, and the associated shadow
price,

e The remaining available margin on each critical branch after the daily
allocation

1.

22 This means 2*6 values for each hour, since all virtual links between the 4 PXs will be
represented, even if there is no physical link between the corresponding grids.

As an example, nowadays the grid constraints in CWE are represented by 2*4 ATCs for
each hour.

23 This means 2*4 values for each hour.
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Before deciding, security matters, amongst others, need to be assessed.

7.5 Publication of data in fall back mode

The fallback operator should publish and update when necessary the following
information on its website:

e auction rules
names, phone and fax numbers and e-mail addresses of persons to be
contacted at the fallback operator;

e the forms to be sent by participants;

e the ATCs for each auction;

e the data resulting from auctions, including the anonymous complete Bid
curves;

¢ the number of participants having obtained capacity and the total nhumber
of participants having taken part in the auction;
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8 Governance structure

The governance framework refers to a set of arrangements to ensure that the
CWE market coupling is built and operated to the required standards and that the
solution is able to support extensions to new countries. The high level objectives
are amongst others:

e Market design standards able to facilitate European electricity market
integration

e Efficient utilisation of the transmission network, consistent with network

security

Efficient price formation and development of robust wholesale markets

Responsiveness to stakeholder requirements

Transparency

Extendibility

One can distinguish several levels in the governance framework ranging from
agreements on the ownership of assets, to handbooks, containing very detailed
daily operational procedures. The governance framework is usually established
through a combination of regulations, agreements, contracts, procedures,
handbooks and licenses, each describing a relevant piece of the framework.

In the next sections we describe the high level CWE market coupling governance
framework according to the principles the Project Parties have agreed upon. The
CWE Parties have decided to establish a set of collaboration agreements between
different existing legal entities of the 4 PXs** 7 TSOs and some external service
providers. The main governing agreement will be the Framework Agreement. The
signatory Parties to this framework agreement will be the 112> CWE Parties, 4 PXs
and 7 TSOs. This framework agreement will establish the main tasks and
responsibilities of the respective legal entities in the setup of the market coupling
system and running its process on a daily basis. Subsidiary agreement necessary
to implement the FA will also be needed. During the implementation phase, all
necessary agreements, as well as procedures and handbooks will be drafted and
agreed upon by which the governance structure will become clear in all its details.

The next sections are devoted to:

The roles and responsibilities of the Parties
The decision making
Ownership of assets
Switch to flow based

8.1 Roles and responsibilities of the Parties

In order to operate market coupling to the required standards, the Parties have
agreed to allocate the involved tasks and actions to certain individual Parties or a
subset of Parties. By doing so, it is ensured that all tasks and actions are
performed by the most competent body, and are executed in an efficient way.
One can distinguish the following actors:

1.

24 The number of legal entities on the PX side is likely to be 3
25 The number of legal entities will decrease to 10, once the merger between EEX and
Powernext has been established.
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Individual TSOs

Joint TSOs

Individual PXs

Joint PXs

Joint Parties

External service providers

In the next sections we will explain the roles of these involved actors.

8.1.1 Roles of the individual TSOs

The individual TSOs are responsible to define on a daily basis the day ahead
capacity that is available on its borders for the operation of market coupling. This
capacity can either be presented by an ATC value, or by the flow based
parameters. The TSOs who will perform this are Elia, EnBW TNG, E.ON Netz, RTE,
RWE TSO and TenneT TSO. Cegedel has no connection to the joint TSO system,
and does not have a task in this daily process managed by each of the individual
TSOs, since part of its grid is integrated in the control zone of Elia and the other
part is integrated in the control zone of RWE TSO.

8.1.2 Roles of the joint TSOs

The joint TSOs are responsible to send the available capacity to the market
coupling system. To do so, the joint TSOs will build a system that aggregates the
individual grid constraint data and sends the aggregated file to the CCU.

The joint TSOs are also responsible for the calculation of cross border exchanges
that result from the net positions. These cross border exchanges are necessary
for the nomination of the cross border flows at each TSO.

At this moment it is under discussion whether or not the TSOs will establish a
legal entity holding these systems.

8.1.3 Roles of the individual PXs

The individual PXs are responsible to collect all bids and offers from their
participants, and to submit their aggregated and anonymous order books to the
CCU. The 4 PX order books are transferred and injected directly into the CCU
database. The order books contain all the bids of the market parties in an
aggregated and anonymous format.

After the market coupling has been performed and the price has been set, the
individual PXs are responsible for executing all orders placed by their participants
that are within the calculated price, and to form the contracts with them.

8.1.4 Roles of the joint PXs

The joint PXs are responsible for building, operation and maintenance of the
Central Calculation Unit (CCU). The CCU is the central computer on which the
market coupling algorithm will run on a daily basis to calculate the net positions,
market prices and accepted block bids on the different hubs. This is an all in
service of the joint PXs delivered to the market coupling Project Parties.
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8.1.5 Roles of joint Parties

The PXs and TSOs are together responsible for the management of the market
coupling solution. Decisions regarding the solution will have involvement of all
Parties in some way. In order to perform this task, the Parties will set up several
committees, among which a joint steering committee and an incident committee.
During the implementation phase, it may be decided to implement other
committees as well.

8.1.6 Roles of external service providers

In order to operate an efficient market coupling, the Project Parties have decided
to outsource a number of tasks to external service providers. The tasks involved
are:

e Shipping agent activities (electricity purchase, physical delivery, financial
settlement/congestion revenue collection). At the moment it has not been
decided yet to whom these tasks will be outsourced. The option currently
being evaluated is that these activities would be performed by the clearing
entities of the PXs.

e Reception of congestion rents and distribution to the individual TSOs. The
option currently being evaluated is that this service would be rendered by
CASC.

8.2 Decision making

In order to manage the market coupling process, decisions need to be taken each
day. To do this efficiently, the Project Parties have decided to authorize certain
individual Parties or a subset of Parties to take certain decisions. By doing so, it is
ensured that the decision making process is efficient and effective.

One can distinguish the following decision makers?°:

Joint decision by the eleven Parties
Joint TSO decision

Joint PX decision

Joint TSO decision with PX approval
Joint PX decision with TSO approval

The decisions to be taken are grouped in 4 categories. These categories are:

Decisions regarding the MC systems (assets)
Decisions regarding MC procedures (assets)
Decisions regarding the MC operations
Decisions regarding the extension of the region

In the subsections below, the joint decisions, being the most important ones, are
further explained, as well as decisions regarding the CCU (joint PX decision) and
regarding the extension of the region (joint TSO decision)

8.2.1 Joint decisions by the Parties

The most important decisions regarding the market coupling are taken by the
eleven Parties together. For that purpose the Parties will implement a Steering
Committee that will be active during operational phase. It may be that the Parties

1.

26 For the full picture it must be stated that that there are also decisions to be taken at the local level.
In this case, the individual PX or TSO is the decision maker, or the decision is taken together by those
Parties. However, in this overview, these decisions are left out
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will implement additional joint committees, such as an operational and an
incident committee, in order to manage the market coupling efficiently and
effectively.

The Steering Committee will have the powers to decide on following subjects:

¢ MC system requirements (including algorithm requirements, overall
requirements,...)

MC interface specifications

MC solution functional architecture

MC operational procedures

Yearly budget to operate and maintain the MC system
Joint change control process

Share of costs between Parties

Manage operational performance of the MC solution
List of key activities that cannot be outsourced
Incident management

Basically, these decision making powers enable the Steering Committee to decide
on the design, construction and future modifications to the market coupling
system and the necessary budget for that. It must be noted that a change to any
system (individual PX, individual TSO, joint TSO, MC system) with a potential
impact on the functioning of the CWE market coupling will be handled through the
change control procedure. According to this procedure, changes must be
transparent and upfront mutual consultation is mandatory. The implementation of
the change is subject to compliance with the market coupling requirements. The
change control procedure allows a party to refuse the change if “reasonable
ground” for objection exists. A change implying adaptation of other Parties’ assets
will oblige those Parties to undertake reasonable effort to make such changes.

8.2.2 Decisions regarding the CCU

Since all operational tasks regarding the CCU (building, operation and
maintenance) are outsourced to the joint PXs, the joint PXs have the powers to
take the necessary decisions in order to perform their task. In that perspective
the PXs can decide on the specifications of the CCU, on the appointment and
removal of CCU service providers, the acceptance criteria of the CCU delivered,
the CCU working instructions and so on. It must be noted however, that the CCU
that will be in place and be operated by the PXs, need to meet the quality
standards as set by joint Parties.

8.2.3 Decisions regarding extension of the reqion

The extension of the region is primarily a joint regulatory and TSO decision. By
doing so, it is ensured that potential regulatory and legal frameworks regarding
market integration can be discussed and agreed upon between the Parties to
whom such frameworks are applicable: the TSOs. However, it has to be
acknowledged that a decision to extend the region to another country, will have
an impact on the MC systems and contracts between the eleven Parties.
Therefore, the execution of a TSO decision to extend the region is a matter of the
eleven Parties together, and decisions regarding that execution are taken jointly.
All Parties are obliged to undertake reasonable efforts to make the extension
happen. Nonetheless Parties have the ultimate right to exit.

8.3 Ownership of assets related to the algorithm

Being its producer, Belpex is the original owner of the COSMOS algorithm. It has
been agreed that the algorithm assets will be co-owned by the PXs. For this
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purpose, a specific agreement is being negotiated. In the capacity of co-owners,
the PXs can decide about the future strategy of the algorithm (in terms of future
development, future application). However, potential changes to the algorithm
that is used in CWE market coupling will follow the change control procedure,
managed by the Parties jointly.

The TSOs will not own the algorithm assets, but they will individually receive the
necessary rights through a licence, according to their own requirements. For
instance, such license will enable them to fulfil potential regulatory requirements
(transparency). Specific terms have been negotiated between PXs and TSOs and
will be translated into contracts between the individual TSOs and the co-owners
of the algorithm assets.

8.4 Reguired modifications due to switch to Flow Based
Model

In terms of governance, all agreements will foresee the switchover at a certain
moment in time from the ATC based model to the flow based model, without
having to renegotiate aspects of the contracts. The governance principles foresee
that the TSOS can jointly decide to switch model, but that PXs and TSOs shall
study the effects together in order to come to a proper solution to avoid
unexpected effects on markets.
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9 Cost recovery

This project aims at improvement of the functioning of the electricity markets and
the facilitation of cross border exchanges in the CWE Region, while maximizing
social welfare. The CWE Project Parties, contributing to the realization of regional
CWE Market Coupling, are pre-financing financial and other resources in the setup
of the necessary systems and processes. The project design phase is currently
reaching completion, and implementation phase will soon start. It is therefore
important that the model for pre-financing and cost recovery is outlaid.

During the implementation phase, not only new joint systems but also adaptation
of existing local systems and processes have to be performed in order to be able
to run the CWE Market Coupling. During the operational phase, some CWE Project
Parties will perform tasks in the daily operations of CWE Market Coupling and its
necessary maintenance processes.

This chapter outlines a proposal for the principles of such a cost recovery model
to the regulators of the CWE countries, covering both the implementation phase
and the operational phase of the CWE Market Coupling. Complementary to the
principles of the model, the CWE Market Coupling Project Parties will inform the
regulators of a cost budget.

9.1 Main assumptions underlying the cost recovery
model

9.1.1 The CWE Community is the main beneficiary of CWE Market
Coupling

The CWE Market Coupling Project Parties consider the CWE Market Coupling
project as a service rendered to the CWE community in order to achieve the best
possible use of grid infrastructure and reach the highest possible electricity
market efficiency in the CWE region.

The CWE community is the main beneficiary from CWE Market Coupling. The
community will thus be requested to cover the costs for setting up and operating
the CWE Market Coupling systems to the extent these costs are accepted by the
regulators in compliance with their local tariffs procedure and under the
conditions described below.

9.1.2 Principles of efficient resource allocation

9.1.2.1 Efficient task allocation

In view of reaching maximal cost efficiency, the CWE Project Parties have divided
the work for the different project phases between themselves. In the first place,
efficiency originates from a task allocation that is building upon the core
competences and existing tasks of PXs and TSOs. The PXs contribute by bringing
in the use of their existing markets, and their daily activity of matching energy
orders and price determination. The TSOs contribute by bringing in cross border
capacity and their competence in grid constraints, transmission rights allocation
for congested borders and grid security management.

The detailed description of the business processes, the tasks and functions can be
found in this report. As a short summary we can state the following:
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e The CWE Project Parties decided that the PXs will jointly build, operate and
maintain the Central Calculation Unit (CCU) since the CCU activities are
almost entirely tasks that are required by the PXs anyway (such as
matching of energy orders and price formation); a few activities may,
however, relate exclusively to the Market Coupling. The PXs will organise
the setup and operational tasks between themselves.

e Transmission system operators (TSOs) will on the other hand build,
operate and maintain joint TSO systems as a service to CWE Market
Coupling:

o The grid data aggregating system that will receive the individual
TSOs grid data (ATC / Flow Based Data) and will deliver the
aggregated grid constraints to the CCU. The party hosting this joint
TSO system is under discussion and is still to be defined between
TSOs.

o A second joint TSO system, called bilateral exchange calculator,
shall determine the bilateral cross border programs out of the net
positions. It could potentially nominate the program to the
individual TSOs on behalf of the shipping agent (see further). The
party hosting this joint TSO system is under discussion and is still
to be defined between TSOs.

e TSOs have to provide grid data on a daily basis to the CCU and therefore
have to adapt their local processes and systems.

e TSOs have to implement a fallback mechanism for the allocation of
capacity in case of decoupling

e PXs have to provide order book data on a daily basis to the CCU and
therefore have to adapt their local processes and systems.

e The joint TSO company CASC will be the recipient of the congestion
revenue in the name of the TSOs and will distribute the congestion
revenue to the TSOs.

e The shipping agent(s) will ship the energy related to the net positions
across the borders, collect the congestion revenue and payout this
revenue to CASC, in exchange for transmission rights received on the
implicit allocated cross border capacity. Expenditures related to the
shipping agent role will be pre-financed by the Project Parties.

e Other service providers: For certain tasks, the CWE Market Coupling
Project Parties decided to appoint service providers, both during project
phase and during operational phase. External service providers have to be
compensated for their tasks and thus pre-financed by a/some CWE
party/ies.

9.1.2.2 Maximal use of existing systems, processes and
remuneration mechanisms

Setup of system components for CWE Market coupling is in many cases
incremental on existing systems of PXs and TSOs. This does however not exclude
the obvious necessity to setup new building blocks of the system, such as the
CCU and the joint TSO systems. The model presumes that for the newly built
systems, costs will be entirely recovered; for changes to existing systems, only
incremental costs will be recovered.

Each contributor to the setup of the CWE Market Coupling expects fair
compensation for the services rendered for CWE Market Coupling. Parties pre-
financing the setup shall be compensated by a reimbursement through the cost
recovery mechanism.

Operations and maintenance are to the best possible extent integrated and
aligned with existing activities, notwithstanding the fact that some new business
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processes and activities will have to be setup specifically for the CWE Market
Coupling. Parties taking up tasks in the operations and maintenance of the Market
Coupling system during operational phase, will get compensated through fees
that will be recovered as much as possible from the cost recovery mechanism.
For CWE MC specific tasks, the full cost will be presented for recovery.

9.1.2.3 Maximal use of internal resources

To the best possible extent, CWE Market Coupling Parties intend to use internal
resources, for reasons of quality and cost efficiency. However, for some activities,
external service providers have to be hired and pre-financed by one or more
Parties.

9.1.3 Each PX recovers its costs via the local TSO(s)

The PXs propose to seek cost recovery via their related local TSO(s) through the
cost recovery mechanism. The CWE Market Coupling Project Parties acknowledge
that power exchanges can thereto be involved in cost recovery discussions with
the energy regulators.

9.1.4 Cost recovery TSO through the local mechanism

The CWE Parties will inform the regulators of a reasonable cost budget for the
implementation phase and operational phase. Local regulations and legal
frameworks will determine the procedure and timing of budget discussions and
cost acceptance. Thus, the mechanism by which the community will ultimately
cover those costs (e.g. from congestion revenue versus grid tariff) in a particular
country is a local regulatory decision, in the context of local regulations and
legislation.

The CWE Parties highlight the fact that the cascading of costs outlaid in the
recovery model in this paper implies the application of sharing keys between the
CWE Market Coupling Parties. Those sharing keys will also be presented to each
individual regulator, acknowledging that those sharing keys create
interdependency between the individual regulator’s acceptance processes.

It is vital that CWE Market Coupling Project Parties have adequate assurance on
endorsement of the cost recovery model ahead of the implementation phase. If
this is not given, they will put the project on hold until such assurance is granted.

9.2 Main cost origins and cost cascading

9.2.1 Local cost recovery discussions PX/TSO(s)/regulator

The general principle of the proposed recovery scheme is that all costs rendered
as a service or an investment for CWE Market Coupling are first pre-financed by
one, some or all CWE Project Parties. The Parties seek then for cost recovery of
their pre-financed sums, in a second stage.

If the service or the investment was made as a common cost (see definition
below) the pre-financed sum is shared between the involved Parties via a
settlement process. This settlement happens applying a sharing key defined in
advance between the concerned Parties. Some examples are given below:

¢ The project management cost in the implementation phase is an all party
cost. The pre-financing is started over one TSO in the country where the
project management company is located. This TSO shares this pre-
financed sum with the other CWE Project Parties according to a predefined
sharing key, so that all Parties pre-finance this sum together
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e The CCU building, operation and maintenance is a joint PX responsibility. 1
PX starts pre-financing the CCU building and shares the pre-financed sum
with the other PXs according to a predefined sharing key, so that all PXs
pre-finance this sum together

e The ATC or Flow Based system and Bilateral Exchange Computation
system is a joint TSO responsibility. 1 TSO pre-finances the building of the
systems and shares the pre-financed sum with the other TSOs according
to a predefined sharing key, so that all TSOs pre-finance this sum together

The allocated share of the pre-financed common costs is invoiced to each of the
concerned Parties, which pay their invoice accordingly. This common cost share is
added to the local costs of that particular party. Through the local cost recovery
mechanism, the Power exchanges invoice their costs to their respective TSO(s) so
that at the end all CWE related costs accumulate at the level of the local TSO.

This model assures that the cost recovery discussion can happen always on a
local level between the PXs and/or TSOs and the local regulator. For Germany,
where the relationship PX-TSOs within the CWE Market Coupling Framework is 1
to 3, an extra sharing arrangement will be made between the relevant Parties for
the German market.

9.2.2 Common costs originating from activities under multi-party
responsibility

In the common costs we distinguish two categories:

1. Pre-financed costs originating from all party responsibility: the CWE
Project Parties will share these costs equally between the CWE Project
Parties.

2. Pre-financed costs originating from joint party responsibility. This concerns
essentially joint PXs or joint TSOs responsibilities

o PXs will share joint PX costs equally between market areas, i.e.
e APX: 25%
e Belpex: 25%
¢ EEX and Powernext together: 50%
o TSOs haven't decided yet about the sharing rule they will apply to
joint TSO costs

However, in some particular cases other combinations of Parties could engage in
so called subprojects. Those subprojects generate costs are that supposed to be
shared between the concerned Parties. In case of such other combinations of
Parties, e.g. in the framework of subprojects, the sharing rule between the
concerned Parties will be defined on an ad hoc basis.

Although multi-party in nature, common costs are in most cases paid at first by
one party, which will request for sharing of the pre-financed sum via the agreed
sharing rule. In some cases all participating Parties pay their share of the pre-
financing directly.

9.2.3 Costs originating from one party’s local activities

Non common costs originating from one party’s local activities, but necessary to
perform CWE Market Coupling, are pre-financed by that party directly. Those local
costs are entering the local recovery discussion with the local regulator directly.
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The share of common costs borne by a party adds up with its locally incurred
costs and forms the total amount to be recovered for that party.

9.2.4 _Cost cascading down to local TSO level

The graph below shows the principles of cascading of pre-financed costs down to
the local TSO level. The source of the costs is shown in the green boxes. The
sharing rules where endorsement of each individual regulator is needed, and the
instances where local regulator acceptance on costs is needed, are indicated in
the orange boxes.

Costs originating

from all party
tasks
PX share of all TSO share of all
party cost party cost
Joint PX tasks and PX share of joint Joint TSO tasks 2 TSO share of joint
investments PX cost and investments TSO cost
Cost of local PX Cost of local TSO
origin origin
v v
Local PX cost Local TSO cost

Regulator
Acceptance
Acceptance

Local recovery
Recovery RigEles)

The CWE Market Coupling Parties acknowledge that in the case of subprojects,
with other combinations of CWE Market Coupling Parties, the cost share pre-
financed by each party involved in the subproject is a common decision and adds

to the local costs of this party too.
9.2.5 Requlator Acceptance

CWE Market Coupling Parties request endorsement on the cost recovery
mechanism outlined in this note ahead of the implementation phase by each
regulator in compliance with the local regulation and legislation.

Local regulations and legal frameworks will determine the procedure and timing
of budget discussions and cost acceptance.
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9.3 Principles

The nature of the costs incurred is different in the different project phases. There
are clearly identifiable, incremental costs associated with the initial setup of the
CWE Market Coupling (and similar costs in the case of future investment).

The proposed principles are as follows::

1. Design phase: (almost finished)

o Project organization costs

o All party workstream costs : Costs for design and specification
work, legal and governance principles, regulatory, ...

o Effort participating in the project process e.g. meetings, document
review, ...

2. Implementation phase - initial Market Coupling system setup:
o Project organization costs
0 Subproject costs : Investments in systems, setup costs for
processes
o All party workstream costs: legal agreements, regulatory, ...

o Effort participating in the project process e.g. meetings, document
review,...

3. Operational phase:
o Daily operations and periodic maintenance cost.
0 The cost of firmness of transmission capacities and net positions

resulting from market coupling with the exception of Force
Majeure.

4. Future Investment/Substantial work during operational phase:

o Future changes to the system, substantial work

In the operations of the CCU, there are broadly two types of costs:

1. Utilisation of existing services or investments, where the cost can be
based on the fees charged for equivalent services, for example:

o PX Matching
o Clearing and settlement arrangements

2. New activities or services, specific to market coupling, for example:

o Market coupling simulation tool
o Shipping agent services

9.4 Future investment or substantial work

Future substantial work or investment in the CWE Market Coupling system (e.g.
extension of the region), occurring during the operational phase, cannot be
covered by the regular service fees of the operational phase and will need cost
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recovery discussions at the moment the decision for those works or investments
is made.
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10 Implementation plan

In this chapter we present the preliminary top down implementation approach for
organization, planning and budget. During the pre-implementation phase the
Project Parties will produce a more detailed bottom up planning and budget for
the implementation phase. This information will be provided by the end of

October 2008.

10.1 Project organization

The picture below presents the project organization the CWE Parties will setup
during the entire implementation phase (pre-implementation and effective

implementation).
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10.2 Planning

The planning of implementation phase will exist in two different stages:

e the pre-implementation: from 1 September 2008 until 30 November

2008. This phase will contain the following works:

o selection and recommendation of the IT vendor for the CCU

O o0O0Oo

preparation of all the organizations for the implementation
project organization setup
bottom up planning and budgeting
reaching regulatory endorsement on costs recovery principles, ATC

based MC solution, and process to go to flow based market

coupling

o design of the parallel Flow Based system
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¢ the effective implementation phase of ATC based solution: from
December 2008 until the launch of market coupling, which is in as much
as possible foreseen towards the end of 2009. This phase will consist of
the following works:
o roll out of all the individual and joint systems
o testing of all the systems on a local basis
o integration testing of all the systems
o writing the detailed operational procedures (normal, back up, fall
back), and testing them and training operators
implementation of the parallel flow based system
o information and education of market participants
o drafting contracts

o

The transition period will start at the launch of the ATC based market coupling
and will continue until the switch to flow based. During the transition period the
flow based system will run in parallel and its behavior will be closely monitored.
In addition, market participants will be informed and prepared for the introduction
of flow based market coupling.

10.3 Budget

The best possible budget estimate from the CWE project at this stage looks as
follows:
e Common Cost Design phase:
o Design phase ends 1 September 2008
o Common costs were initially budgeted at €3,5 Mio
o0 The currently foreseen best estimate for the common cost of design
phase is 2 Mio €
¢ Common Cost Implementation Phase:
o The common project organization cost for implementation phase
including pre-implementation is budgeted at €4.7 Mio
¢ The total cost for CWE design and implementation, including local costs is
€26 Mio

A detailed bottom-up budget and plan will be provided at the end of October
2008, once the project organization is in place and once the price for the IT costs
for the CCU will be known in detail, based on the offers of the vendor candidates.
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