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EXECUTIVE SUMMARY

The objective of the issue paper is to assessdiieeof four non-tariff regulatory issues in
RES-E deployment: methods applied to determinevtth@me of intermittent RES-E capacity
that can be connected to the public grid, queueaggment, connection charging and the
incentive system for DSOs to integrate more RE®-Ehé electricity system. Present good
practices are assessed on the basis of the EU BRd€gjional experience, supplemented by
four country case-studies (Bosnia and Herzegowhmgary, Italy and Turkey) in order to
evaluate their practices with respect to the famegal regulatory issues analysed in the first
chapters of this paper.

Although tariff elements are deterministic in dngiRES-E investments, even when effective
incentives are in place (e.g. in the form of feetariffs or premiums) the penetration of RES-
E capacities is often constrained by network cotioecapacities. These barriers to further
RES-E deployment and alternative solutions to ttablems need to be identified. This is
why the assessed four non-tariff areas are impbfoaithe ERRA member countries as well.

TSO's role in determining the connectable RES-E caxity to the grid

Concerning the TSO'’s role in determining the comaigle RES-E capacity to the gritiere is

a tendency to start with a conservative estimatich is a sensible approach when TSOs
and regulators have no experience with large spaleetration of RES-E. With more
experience this ‘initial’ estimate can be increhbg ‘soft’ measures such as improved grid
and market regulation (better forecasting, gateswi®), procurement of more reserve
capacities in case reserve capacity availabilityst@ins RES-E or integrating intermittent
capacities into the ancillary service market. As dpplication of ‘soft’ measures is generally
cheaper than network expansion and upgrade, tleydsheceive priority.

A preliminary step for TSOs in this process is tudlection of information on the actual
available grid capacity, which generally requires aipplication of physical network models.
A second task is data collection on the RES-E mesopotential and production level. This is
an important aspect from the point of view of cagaplanning as e.g. more evenly
distributed wind generation across a country wouddult in less volatile electricity

generation.

When it is not the grid that limits RES-E penetratbut the available reserve capacity (e.g. in
the case of Hungary), than regulatory efforts sthmancentrate on this market segment. An
obvious first solution is to prescribe the partatipn of intermittent producers in the reserve
market and locational diversification of wind gestésn in order to reduce their overall
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volatility. Cooperation with the neighbouring coudes in the reserve markets could also help
to increase the amount of connectable RES-E iretbiégations.

Recommendation: A staged approach of TSOs is aeptusblution when there is limited

knowledge about the impacts of sizeable RES-E agioet The first steps should include the
collection of information on network capabilitiethe RES-E production potential and

network development costs. As a next step ‘soff'sares, such as improved regulation on
scheduling RES-E should be used before the moensxe network upgrade is undertaken.
The upgrade due to RES-E developments should barsyized with the long term network
development plans.

Queue management

When an effective tariff system is in place to supfRES-E, regulators often receive a large
number of grid connection applications within aited time frame (such as the case of the
first Turkish wind tender) that needs to be managfezh in the context of limited grid access
capacity (queue management). This poses a hightyadding administrative burden on
regulators/governments while also presenting thditiadal problem of finding ways to
allocate limited grid access capacity among apptaAs a first solution, regulators usually
apply the ‘first come first serve’ or the ‘pro rafall applicants receive a reduced share of
their original bid) allocation methods which resultan economically inefficient outcome. In
this case those applicants that would be willingpdy more for the scarce resource will not
receive a higher portion of the available capadigreover, the scarcity of the resource does
not translate into additional income for the retpiand potentially lower prices for the final
consumers. In addition, this type of allocatiom@ able to filter out ‘junk’ applications, the
main purpose of which is to collect rents from otimvestors while effectively blocking the
connection of future entrants.

The ultimate and most efficient solution to thiskgem is to allocate the limited connection
capacity in a competitive tendering process wh@@i@ants receive connection capacities
according to their willingness to pay for the coctren right. The main advantage of this
selection method is that the resulting prices weflect the economic value of the connection
right and the resulting income could be used thegiteduce consumer prices or increase the
network capacity at the critical points.

In addition to the allocation methods further instents are also available for regulators to
improve their queue management processes. Depgsitrements for connection rights could
filter out ‘junk’ applications, while inserting naktones into the application-realisation cycle
could help to keep the original timeframe of thamection schedule and prevent blocking the
connection point by stalling projects.

i
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Recommendation: Tendering is the most efficient veayallocate available connection
capacities among a large number of applicationsh@ugh it requires more preparation from
the TSO/regulator side than the ‘first come firetv@d’ or ‘pro rata’ allocation methods,
tendering is a feasible solution in ERRA membeestas well (see the example of Turkey).

Connection charging

Many European countries apply reduced connectiarges for renewable generators to
promote them in order to fulfil national renewalilrgets. This so called shallow cost
approach — when project promoters only pay the obshetwork connection up to the
connection point — could help the uptake of cerlRES-E technologies as connection costs
often amount to 5-15% of the total project cost tu¢he spatial distribution characteristics
and smaller unit size of RES-E technologies.

In deep connection charge regimes project deveddpere to cover not only the cost until the
connection point but also the necessary networkagegbeyond that point. As an advantage,
this gives a strong locational signal to projectadepers to find the most economical entry
points to connect to the grid. In this case invesstace the true cost of their development and
can make their decision on the basis of the fuast on the network. The main disadvantage
of this approach is that the reinforcement of thisteng network generally creates positive
‘externalities’ to other users, e.g. consumers he given area or consequent RES-E
developers who do not have to pay for this reirdorent (‘first mover disadvantage’
problem). This could prompt developers to wait lutite network is able to integrate them
without much upgrade, but this could jeopardise mieance with RES-E targets. A third
option is the hybrid cost charging approach when REES-E developer pays for the direct
connection part of the new line but only a fractairthe further development of the existing
grid infrastructure behind the connection point.aiiinybrid and shallow cost approaches are
used, regulators must carefully design the cosftcation to the end user, a process called
‘cost socialisation’. Strict cost control from thegulatory side is needed in order to avoid an
unnecessary cost increase for the consumers.

Recommendation: it is advisable to follow a stepwapproach related to the connection
charging regime in the ERRA countries. The shaltost approach should be used only for a
limited period in the beginning of RES-E deployneaerd then substituted with the deep cost
charging approach before more sizeable RES-E dpuetats take place. This choice is
supported by the lower purchasing power in the ERIRAntries, as this places the cost
burden on the producer, thus limiting the price &apon the final consumers. In addition, if
DSOs have a discretionary role in this process.(dwp to the lack of detailed regulation of
certain elements) the shallow cost approach migitembrate their incentives to actively
participate in this process.
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DSOs role in distributed generation

Large scale distributed generation (DG) deploynrapiacts the financial status of DSOs. In a
revenue or price cap regulation this impact is tiegawhich explains why DSOs have no
incentives to take an active role. The underlyiatgpnale is that the cost of DSOs are driven
by power demand, as they have to secure the operaitihe network for peak demand hours,
but their revenue is based on the total energy ddma addition, there is a time lag between
the network investment and its inclusion in theeraye cap (CAPEX time shift problem) and
its recognition is often uncertain during the a@stiew. From an economic point of view the
main problem is that network tariffs are not pail the actors that generate these costs:
producers in general and prosumers (entities prodund consuming electricity at the same
time) in particular, and that flat rate volumettariffs do not reflect the marginal cost of
network use (peak versus off-peak). Under rateetifrn network regulatory regimes DSOs
have higher incentives to participate in DG deveiepts, but the regulator must safeguard
that no overinvestment takes place.

Various tools are available to provide strongeafficial incentives for DSOs to more actively
participate in the DG deployment process. On the loeind, network tariff schemes can be
redesigned in a way that network costs and thevelgéibenefits are better matched within the
consumer base either by moving towards deep caomnecharges or by expanding the
network tariffs to generation as well. In additidime-of-use (ToU) network tariffs paid by
both consumers and producers would provide sigfaisall network users towards
minimizing the overall cost of maintaining an adatgu electricity grid. However, the
introduction of ToU tariffs might be difficult inauntries with simple measuring and billing
schemes. On the other hand, revenue adequacy caetbeven in case of volumetric tariffs
as well, if the incentive regulation is not praetisin its classical form but includes
mechanisms that reduce the CAPEX time lag. DSOsnaee willing to engage in DG
developments if the time lag to recognise theitt c®shorter and more certain, e.g. through
the application of ‘enlargement factors’ for casésetwork restructuring. DSOs can also be
motivated to take on the risk of investing in inative technological solutions through co-
financing such projects from public funds. Howetbese latter solutions are more adequate
for higher income ERRA countries, where more pulilicding is available and metering,
billing systems are more sophisticated. For lomeome countries simpler schemes, such as
radio controlled or twin meters (e.g. Serbia) aseeatial to keep in order to maintain the
already achieved consumption shift to hours of load.

DSOs can follow basically three different approachan the process of
planning/connecting/operating RES-E plants in thaantrol area. It includes the most
conventional Fit and Forget Approach’the Reactive network integratiofsometimes called
‘only operation approach) and thé\ctive distribution system managemektost ERRA
member states are in an initiating phase of theiSHE development, and DSOs are

\)
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characterised presently by the Fit and Forget ambran their network management. The
Active system management option is too advancecastlly for most member states, so they
should focus their effort first on the more econceathioptions, e.g. the coordinated network
development or group processing methods.

Recommendation: To achieve active participatioD80s in the DG deployment process, the
most adequate tool for the ERRA countries is tlducton of the time lag for DSOs in
receiving the reimbursement for their grid infragtture developments that are aimed at the
improved deployment of DG solutions. Presently igdpsolutions, such as radio controlled
meters should be kept, as these are economic gpthoreach a shift in consumption.

Case studies

The case studies assess countries on differentsl@fetheir RES-E developments with
various non-tariff policies. The countries are naly characterised by the diverse
advancement of their electricity market regulatibat also by the different drivers of RES-E
deployment.

Bosnia and Herzegovins in an early phase of RES-E development. Ascintry has
excess electricity production and a high shareyolrd in its generation portfolio, presently
there is little demand for further RES-E developteeriThe country has an ambitious plan to
expand its RES-E base in the near future, but duthd previously mentioned factors the
country currently only explores the option of highRES-E deployment, without actual
investments. Lack of information and the complegutatory environment characterised by a
double administrative burden due to the separatetates on the state and entity level also
contribute to the higher level of investment unaietty .

In contrast, _ltalyis one of the leading countries in promoting RESj&neration. Its
extraordinary growth in RES-E based electricitygation (PV and wind) is not only fuelled
by high production subsidies, but network connect®also regulated in a very progressive
way. Grid operators play a very active role in to@nection process: they have to expand
the network beyond the connection point if RES-Eellgoment requires it. The connection
process is regulated in detail, leaving minimatgsonary role for grid operators.

Italy applies auctions to allocate connection cédjgscto new entrants. This process selects
the highest bidder, and at the same time simpliffess connection process and queue
management as well. Auctioning requires detailea\kadge on the part of the regulator on
the connectable capacity of each specific connegant. The regulator and the TSO have to
possess all necessary information on grid statud ¢(godelling) and on the local RES-E
potential (electricity system modelling) in order darry out the process effectively. Active
participation is demanded from RES-E developersvals they have to participate in the
connection process in a timely manner and - withekception of micro-generators - RES-E
plants have to participate in the reserve marketedks(regulability).

Vi
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Although Hungaryhas a slow uptake of RES-E technologies, it ptssan interesting case
from many aspects. The first is the determinatibrthe connectable wind capacity by the
TSO. As the network is quite strong and stable, T8® determined wind capacity limits
based on the reserve power capacity need, as d wapacity was one large intermittent
power plant. This assumption is supported by tletfaat wind plants are concentrated in the
Northwest of the country. Although a similar metbtodyy was applied, the targeted wind
capacity level was increased from 330 MW by an taltal 410 MW during a tendering
process of 2009. According to the TSO, this ineeasms allowed by the mandatory
locational diversification and the required regiligbof the wind plants. A second aspect is
that pro-rata allocation - applied in the first @itender - is inefficient, resulting in the rent-
seeking behaviour of RES-E developers to reachcananically efficient size. Additional
requirements (location, regulability and size) wadeled to the selection procedure in order to
solve this problem. The tender was cancelled ifinis stage by a political decision with a
long lasting negative impact on the wind capacépldyment in the country. Reopening of a
new tender is still awaited by investors but theegamental decision is kept postponed.

Regulation sets only higher level guidelines fanmection rules, which increases the
discretionary role of the DSOs. This led to a practvhere RES-E developers engaged in a
strained cooperation with DSOs in order to optindg@tion and cost sharing, and sometimes
they cover extra costs in order to ensure timehneation. In many cases developers had not
used the connection charge reduction options afféceRES-E units by the regulation in
order to maintain the cooperative attitude of thd gperators.

Turkey has shown a very dynamic RES-E development forldke years, fuelled by its
proactive renewable policy aiming to reduce impadependency and to meet the strong
growth in electricity demand. With its increasingeatricity demand and rather
underdeveloped electricity grid, Turkey needs sisl grid developments and better
forecasting and monitoring tools to support furtR&S-E connections to its system. Turkey
applies a uniqgue queue management system for wstdlliations, where project promoters
participate in an auctioning process in case oftiplal applications for a given connection
point. This is an effective and transparent auatignmethod to handle the queues of
applicants. At the same time by applying this tdbe TSO receives information on the
promoters’ willingness to pay, and also on the tioces where the grid needs to be reinforced
in order to accommodate more RES-E capacities.rihdu regulatory tool to promote RES-E
development is the significant reduction (up to%)p of the connection and grid usage fees
paid by RES-E projects for a period of up to 5 gear

vii
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INTRODUCTION

While the main tools to promote higher RES-E pexin in the electricity system are the
financial support schemes, either in the form ofrafing assistance (Feed-in tariffs, green
certificates) or investment support, network relagéements also play a crucial role in RES-E
development.

This paper focuses on four themes related to n&tmtzgration:

1. Determination of the maximum connectable intermitm&pacity to the system;
2. Queue management;

3. Connection tariff methodology for RES-E generators;

4. Regulatory incentives to connect RES-E.

These four areas cover the most important aspdctlRES-E network integration with
important tasks for regulators and network opegatdihe aim of the present paper is to
highlight the most important issues arising in tegulation of these areas, to introduce those
regulatory aspects to ERRA regulators and polickera where they have to make key
decisions in designing their regulations and atspresent the practices of selected European
countries on the functioning of these regulatosaar



1. DETERMINATION OF MAXIMUM CONNECTABLE
INTERMITTENT CAPACITY TO THE SYSTEM

Why do TSOs usually determine capacity limits or #imount of intermittent electricity

production that can be connected to their grid?s&hgeneration units have an important
characteristic that differentiates them from sorfi¢he traditional electricity producers: the
electricity production of intermittent capacities very volatile and cannot be forecasted
precisely. Moreover, the best places for operatiege units are frequently far away from the
main consumer areas.

In some European countries it is problematic thaas with high quality RES potential (e.g.
with high wind speed, or the sunniest part of tloeintry) are far away from the main

consumption areas. In Portugal, for instance, thst Iplaces for wind turbines are in the
Northern, mountainous part of the country, wheeeteicity consumption is low. As a result,

the electricity network is not very strong in therbh, therefore, if a new power plant is to be
installed in this region, the network should befaiced or new lines need to be built. Similar
problems can be seen in Spain, Germany, or Italy.

The other reason why TSOs usually determine caphtiits for intermittent producers is the
variability (weather dependency) of their electyiciproduction, generating two main
problems:

* Because of their weather dependency, wind and sbatricity generators are not
always available, as a result these units canrigt Substitute traditional power plant
capacities, e.g. in the reserve matggalculations only a very low accountable
capacity value can be assigned to intermittentycecs.

* The accuracy of production forecasts for intermittgenerators decreases very fast as
we move away from real time. This accuracy depamdsnany factors, e.g. the gate
closure time; the flexibility available to modifglseduled production; the incentives to
meet scheduled production (e.g. the existence élpes or an obligation to balance
the deviation from scheduled production); or thpetyof model that wind or solar
operators use for their forecasts. Because of tivertainty of electricity production,
more secondary and tertiary capacity reserves twalve procured by the TSOs.

TSOs set capacity limits on these producers dtegt@bove mentioned special characteristics
of the intermittent producetslf TSOs would like to determine the maximum aléhle wind
and/or solar generating capacities, they also ha\establish the conditions based on which
the cap is set. This limit does not only dependtl@ technical characteristics of the

! The difference between the total available cajescin a country during peak hours and the peatk loa
2 Sometimes it is the Government and/or other regulthat sets these limits based on the calculatiothe
TSO.



network/system, but also on the regulatory envirenmThe following figure demonstrates
how a higher cap for these producers can be set.

Figure 1: Determining the maximum connectable intemittent capacity

With the
boundary
of the present
regulation
improving the
regulation (gate
closure, forecasting)

With the option to procure
more reserve capacities

Integrating intermittent capacities
into the ancillary service market

salloeded Jualliwialul jo Alpeded wnwixen

Network expansion and upgrade

In most of those countries where the TSO faces ghiblem for the first time, it usually
determines the maximum intermittent connectableac#p to the system in a very
conservative way: in accord with the maximum liroit this capacity under the current
regulatory framework (e.qg. if gate closure timeag changed; intermittent producers are not
motivated to meet their scheduled electricity gahen, etc.). This was the case for the first
wind tender in Hungary. The Hungarian Energy Offies the Regulator calculated the
maximum allocated wind capacity rights in such g weat it did not assume any change in
the relevant regulation, including the very seriagsumption that the TSO would procure the
same amount of reserve capacities. This is the megison why in most of those countries
where capacity limits are determined for the firste, these limits are usually set at a low
level.

Another renewable capacity limit can be set if shpport value is relatively high and could
significantly increase the end-user electricitycpri The government and the regulator
sometimes set limits for renewable generators ¢gnbyt for intermittent producers) taking into
account theaffordability of households and the competitivenegsndustrial customers.
Capacity limits could be a more frequent rationddan system or network reasons, but this is
out of the scope of the present stufilge major barrier to integrating a higher number of
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intermittent producers to the system is that TS®sehan incentive to procure the minimum

necessary secondary and tertiary capacity resédrni&sOs procure more reserve capacities
(that could also be provided by consumers as wé),penetration of intermittent producers

could be higher. The integration of RES-E is alasi& when intermittent capacities are not
concentrated in a small area, because spreadirgpfiaeities to a larger area lowers the need
for reserve capacities.

It has to be noted that in general TSOs have neh eotivated to allow more and more
intermittent producers. There are multiple readonghis. First of all, the TSO has to design
the grid in order to operate it safely both withdawithout intermittent producers. The
integration of RES-E requires increased networlestments, and the energy regulator may
not always approve these extra costs for the caioul of the system tariff. Second, a similar
issue appears for the secondary and tertiary reserarket: the TSO can procure more
capacities, but it is a question if the energy faigu accepts the procurement costs. Finally,
grid stability and the security of supply are th8('s main responsibilities, while many
elements of RES-E integration (such as intermitigmoiducers) erode exactly these goals.
Consequently, the typical first reaction of TSOtagrevent these situations and minimize
their impact.

The capacity limits for intermittent producers daorease if wind and solar capacities are
integrated to the reserve capacity markets. Intithe slots when these capacities produce
electricity, they can provide downward reserve c#gaif not then the need for reserve
capacities is also smaller. In most Western-Eunopsauntries the effective barrier to the
connection of intermittent producers is the strerajtthe network. Besides the constraints on
end user prices, reserve capacity needs could ®bemnreason to set limits on intermittent
power plants. In order to determine the maximunermittent capacity, TSOs use grid
models. These models represent the national trasgmigrids (sometimes the higher voltage
level of the distribution system as well) includitige main consumption areas, power plants
and also the main network characteristics. Varisaosnarios (e.g. load patterns, power
production mix, import/export position, etc.) arenglated in order to check network
reliability using also the n-1 criteria: can thewerk still operate in a secure way if any of the
network/system elements, including consumers, payeaerators and transmission lines, is
suddenly dropped. With this kind of models TSOs sanulate the effects of connecting a
new intermittent producer to the system, and eséntbe probability of different power
outages. Using network models helps the TSO totiigethe weakest points of the
network/system.

As the experience of the European countries with lilghest RES-E penetration, such as
Denmark, Germany and Italy shows, if the netwodt @nly within the country itself, but in

® Spreading intermittent RES-E geographically targér area implies less volatile electricity getiera as the
variability of various sites may offset each otfeg. in case of wind).
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the whole region) is strong enough and sufficieagerve capacity can be procured by the
TSOs at a reasonable price, then the effectivadicould be set at a very high level for the
intermittent producers. An additional reason tolggpme limit is the existence of loop-flows
between European countries, where a larger countty lots of RES-E could ‘export’ its
volatile intermittent RES-E production and its ceqgent problems to neighbouring
countries.

How the TSOs determine the maximum connectable intermittent
capacities - selected country examples

There are several studies assessing British windepa@eneration. They analyse the link
between the potential of power generated by wingh$aunder various weather conditions and
the amount of reserves needed to keep the reql@ived of security of supply. The British
TSO National Grid (2012)assesses three possible scenarios to reach timunirshare of
renewable targets. One of the possible scenarid@ies Accelerated Growth scenario”, where
offshore and onshore wind capacity grows to 49.1 @W 23.5 GW, while predicted peak
demand is 79.2 GW for 2030. These numbers showhbket is no exact quantitative limit for
wind capacity integration to the grid. If the Regjok allows the TSO to procure sufficient
reserves and the required flexible capacities aedlable, it is possible to maintain a high
level of security of supply. Under this scenarie tiotal available capacity is 193.7 GW,
which can serve as a sufficient reserve. Thereals® projections for the necessary reserve
for various years and the calculation method ie disclosed in another National Grid stddy.
This study also demonstrates that in a period leithdemand and high wind utilization rates
wind production has to be constrained in ordemsuee sufficient capacity reserves provided
by gas-fired power plants.

Portugal produces a rolling five year network depehent plan every year, including limits
on renewable capacity in each transmission netwode, as well as investment costs and
grid/interconnection upgrades and construction. Z0@9 - 2014 Periodic Plan upgraded the
overall renewable energy target to 5500 MW in 2G4 pnshore wind capacity the target is
6100 MW for 2014, while the plan aims at 550 MWbffshore wind capacity for 201%9The
plan takes into consideration already completecdstments, as a result of which between
2009 and 2014 less network investment would bessacg because of the newly built RES-E
capacities.

* http://www.nationalgrid.com/NR/rdonlyres/CF7E564B49-4E3B-B772-
F1A908EE0059/57213/UKFutureEnergyScenarios2012.pdf

® http://www.nationalgrid.com/NR/rdonlyres/DF928C1919-4629-AB78-
BBAA7AD8B89D/47178/Operatingin2020_finalversion08@iGal.pdf mentioned formula at page 30, table at
page 31

® Jorge Vasconcelos: Conceptualising Framework Giondi For The Role Of Renewable Energies And Their
Integration Into The Networks
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Since 1999 the Spanish TSO - Red Electrica de BS{RIEBEE) — has been devising investment
plans for longer periods, with a possibility of ion every year. These plans are quite
similar to the Portuguese ones, including scenagsessments, costs and capacity
estimations, with a detailed technical backgroulal.investment plan published in 2002 for
the period of 2002-2011 defined the maximum amainpower that can be injected per
network node. It set an integration limit of 10.0MW in peak periods, and a maximum
5.000 MW of wind capacity limit in off-peak periad& revised plan was published in 2006,
establishing measures on the technical requirenfentsind power generation allowing for
easier and more accessible balancing, which méatsore capacity can be accommodated
in the system. A study from 2006 shows that if 76%the existing wind turbines are
technically well-equipped, then the maximum allolealind energy capacity is 14.000 MW
for Spain, and 4.040 MW for Portugalhe study also states that if all the turbineseweell-
equipped, then there would be no upper limit fondvipower penetration in these two
countries from the system side. It has to be ndtedever, that a high penetration of wind
power capacities could significantly increase thd-aser prices.

" Asociacion Empresarial Eélica, “Wind power 200BJ06. [Online]. Availablehttp://www.aeeolica.org

F. Rodriguez-Bobada, A.R. Rodrigues, A. Cend, ardiiaut, “Study of wind energy penetration in therian
Peninsula,” in Proceedings of the European Wind@n€onference & Exhibition (EWEC 06), Athens, Grege
2006.




1. QUEUE MANAGEMENT

Background

The penetration of RES-E generation is often camsd by network connection, expansion
or upgrade opportunities. The time requirementeshptting and installing RES-E generation
units is, in general, significantly shorter thaattfor network expansion and upgrade required
by massive new RES-E connections. It is also comthahgovernments/regulators first put
effective incentives in place (e.g. in the formgeherous feed in tariff systems) to encourage
new RES-E generation while regulators miss to ereamilarly effective remuneration
schemes for transmission and distribution compdnietheir grid development efforts.

This asymmetry of incentives and the time lag betw®ES-E generation and network
upgrade projects often results in competing investquests (ogueue to develop certain
renewable resources or to connect production f@slat given grid connection points.

Regulators can respond to such a situation eithegardviding generation developersnan-
constrained connection rigtib the grid or by establishing, in cooperationhwithe network
companies, connection capacity limits to the gmd @evelop an evaluation and selection
methodology to grant scarce development and coiomeaghts. This latter option is called
gueue management

Providing non-constrained connection rights for RE8evelopers might lead, under market
and regulatory conditions favourable for these tpars, to a very fast and excessive RES-E
penetration that might compromise grid/system dpmraeliability either at the transmission
or distribution levels. Therefore such a regulatsojution might be useful at the start-up
phase of the RES-E industry but might turn outéaibsustainable in the longer run.

A more promising regulatory approach to manage @&mg@ investor requests is queue
management. This will include the establishmentcohnection capacity limits and the
development of the rules of connection capacitgcallion. The regulatory background of
gueue management is better to be ready and putlisefore the resource is opened for
developers in order to avoid long queues and ioveshcertainties due to unclear grid
connection rules.

The following table summarises the major stepsiefqueue management process.



Table 1: A general scheme for the queue managememcess

TSO Regulator Project promoter

assessment of RES resources and their compatibility with

1. Integrated resource and network plannin
& P & network availability

2. Technical capacity calculation preferably by substation level
3. Available connection capacity determination taking RES policy objectives into consideration
4. Publication of queue management rules before resource is opened up for development

5. Submission of porject/connection applications

) minimum technical and financial . ) .

6. Screening ) supervision, licensing
requirements

a) first-come first served or b )first-

ready-first-served or c) tendering supervision, licensing

7. Capacity allocation

8. Connection agreement

Supply of connection

Queue management should start with the establishofidine available quantity of connection
capacity. Here the first step nnection capacity calculatiofsee section 1). Based on
network modelling, TSOs and DSOs should deternpreferably by substation or connection
point, the amount of intermittent generation caiya@\W) that can be connected to their grid
so that system reliability is not compromised. Vda call it agechnical connection capacity
by substation.

International experience demonstrates that thenteehconnection capacity of an existing
transmission or distribution network is not a statumber but largely depends on the
pattern, flexibility and cooperation of generatensd customers connected to the grid.
Grid operators seem to learn about their capaslito integrate intermittent producers
only when they face increasing numbers of RES-Eeotions. See more on the dynamics
in technical connection capacity in section 1.

How much of the technical connection capacity stidod offered to RES-E developers is not
a pure business matter of the grid company. Enpalgy (or the Regulator) might wish to
put a constraint on it in order to control the shed RES-E penetration and the related
support budget. This is why the decisionamailable connection capacighould be based on
a consultation process between the grid compamedhe Regulator, who could also make
and publish a decision on the dynamics of availablenection capacity over time. This will
improve transparency and predictability for RESelvalopers.

Demand for connection

When sufficient financial incentives are in pladeyvelopers will wish to enter the RES-E

market by developing RES-E projects. Usually thely mave to apply for several licenses /

authorisations (building license, environmentagtise, etc.). A crucial one of these is the grid
connection application. These applications makéhemgueuethat has to be managed by the
grid company.



We can distinguish the regulator’s and the grid pany’s objectives with regard to the queue
management process.

The regulatory objectives are:

a) to help meet RES-E policy objectives (e.g. quatnga RES-E capacity or
consumption targets);

b) to promote the utilization of best quality RES neses;

c) to select best quality applications to ensure Wit is licensed will indeed be built;

d) to minimize the cost of RES-E integration for emdtomers.

Additional related objectives of the grid comparaes:

* to minimize the system security risk from RES-Emections;

* to minimize the profit loss of the company from RESonnections (potential loss of
related generation business if grid companies &in generation capacities;
connection cost to be financed by the grid compangitional cost of balancing and
reserves).

In order to meet regulatory objectives a) - b)dgtompanies have to be provided with
sufficient financial incentives (see section 1).

Screening

Separating high quality from ‘junk’ applications & central regulatory issue, since a
connection license granted to a ‘junk’ investor tdwck future connections if the project is
not built. Regulators, in cooperation with grid qmemies, can require grid connection
applicants to meet minimum technical and finanstahdardsdcreening. Regulators might
also issue a revocable development license thatifigsethe maximum allowed time to
complete a RES-E project (similar to thse it or lose ifprinciple). An additional tool that
could be applied is requesting a deposit from gtgpeomoters.

Capacity allocation

When the demand (aggregate amount of applicati@rsRES-E connection at a given
substation or connection point falls below ava#aldonnection capacity, there is no
connection capacity allocation problem for the graasnpany. The one that comes first can get
the connection right.

However, when the demand for RES-E connectiongiven substation or connection point
exceeds the available connection capacity, a ctimmecapacity allocation problem arises.

Apparently, the demand for RES-E connection capaeit a given substation or
connection point might depend on several varialdes, RES-E support level (+), RES
resource quality — e.g. quantity and reliabilitytloé source (windspeed, hours of sunlight)
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(+), connection cost (-), quality of other infragttures (+), cost of land use (-), etc. The
grid company should carry out a thorough analy§iREBS-E connection demand for its
grid, especially at points with high RES resouraaliy.

Similar to capacity allocation methods in the cahtef transmission congestion, we can
distinguish between administrativdirgt-come-first-served, pro rajaand market based
(tendering connection capacity allocation methods.

In case offirst-come-first-servedllocation, a connection capacity right is grantedfree
according to the temporal order of capacity requesteived by the TSO until there is no
further available connection capacity at the gigabstation / connection point. This kind of
allocation can be considered as ‘fair’ but it ig afficient: the zero price of connection does
not reflect the economic value of this scarce resmu

Thepro rata allocation means that all requests are acceptedrby partially as a fixed share
of the total request and total available connectiapacity. Capacity rights can be allocated
for free or at a price. The price of the capacitythe latter case is not market based but
determined by the TSO or the regulator on e.g. lsasts. This allocation mode allows for the
strategic behaviour of bidders as they — knowingdmance that the required amount will be
cut pro rata — ask for higher connection capatigntthey are willing to use.

Another alternative to thBrst-come-first-servedllocation scheme is thdirst ready, first
served system® Regulators could set up a system to monitor thearcement of an
application and set up milestones in order to m®vincentives to project promoters to
finalise the connection process according to aspteschedule. In case the promoter cannot
fulfil its obligations for a given period (mileste)) the application will be cancelled, or placed
again at the end of the queue of applicants. A&urrtnstrument in the hand of regulators is
the application of a deposit system, in order lterfiout ‘junk’ applications from the queue, as
those applications could easily deter real pronsdi®m project development.

A market based approach to connection capacitgatilan is to call eligible applicants for an
open and competitive tendfr connection rights in case of excess demand. diticome of

a competitive tender will reflect the economic abf having the option to use a given MW
of grid connection at a given time and locatiord€BBtan be established on minimum $/MWh
price support required by the developers or theesbhconnection cost the bidder is willing
to pay for if winning the right. In this way compete tenders can contribute to minimizing
the support needed to meet RES-E policy objectwekthus help RES resource development
at least cost for final customers. In addition, petitive tendering improves the transparency
of the connection capacity allocation process amdmizes the scope for corruption.

For the above reasons we strongly suggest ERRAategs to prefer competitive tendering
to other schemes to allocate scarce RES-E conmecéipacity.

8 Jennifer Heintz (2013)nterconnection of new generation faciliti@sRRA presentation, Abu Dhabi.
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RES-E connection capacity tenders can be desigtedtured and executed in various ways.
While the TSO/DSOs seem to be best positioned twaga competitive connection capacity
tendering, the process should rather be developddsapervised in close cooperation with
the regulator.

The following example summarises the gqueue managem®cess for wind generation
projects in Turkey.

In Turkey the queue management process for winggoincludes the following steps

* The available capacity for connecting wind generatis published by the TSO
(TEIAS).

* Wind power plant applications are forwarded to EMRAIrkish Regulatory Agency|
for these capacities.

* These applications are forwarded to TEIAS for siaggonnection opportunities.

« TEIAS gives its comment concerning the availabitifyconnection capacity. If the
application is alone in the substation, EMRA pr@gd license to the application.

» If there are multiple applications, the bidding gees is done by TEIAS to determine
the owner of the capacity.

» After receiving the license, the investor sign®arection agreement with TEIAS.

* The project will be approved by the Ministry of Egg and Natural Resources; after
the realization of the project, a System Usage A&ment will be signed with TEIAS.

(Source: Presentation by Gul Okan & Nurhan Ozanl28lanning for wind and queu
managemeint

D
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CONNECTION COST CHARGING

Background
The connection costs charged to renewable capasitieuld be transparent and proportional.

Explicit rules must be guiding the TSO and DSOshis field, in order to minimise their
discretionary power, and ensure that objective itmmd and tariffs orient the investors.
Proportional tariff schemes ensure that applicanshing to connect new capacities to the
grid are paying their right share according to ¢bets arising from their development. This
guarantees that market participants receive infaoman the true cost of their developments,
so they can make the right investment decision.th®s connection charge for renewable
capacities could translate into high costs — mdioitywind farms, where connection cost can
vary between 5-15 % of the total investment cost amen higher for off-shore wind -
connection cost could be a decisive factor in theestment decision process and in site
selection’

In this context determining the connection cospofver plants has a twofold objective in
guiding the RES-E investments:

On the one hand it gives incentives to RES-E d@ekto choose the most suitable
sites for their capacities, including the costs@fnection. This could be an important
factor for intermittent RES-E generation (such@ars onshore and offshore wind), as
the most suitable sites could be far away from gonion centres and from suitable
network connection points, e.g. in remote mountasn@areas and offshore sites.
Additionally, these sites usually have fewer constsmnin the neighbourhood area,
thus reducing the incentives of DSOs to activelytip@ate in these developments.
This might bring about the differentiation of cootien charges by territory. This is
not the same as a fully differentiated nodal pgcgsystem, where all nodes have a
differentiated system tariff and connection chafga. example in case of the Italian
RES-E auctions the connection charge is calculdtedthe given node, where
connection is expected to take place, but alshenlurkish system in case of multiple
application the charge will be differentiated bye thpplicants themselves in the
bidding process. In Hungary, in the second windettggment call (which was finally
cancelled), applicants received differentiated fsoaccording to their siting decisions.
(See the case studies for details).

On the other hand the requests by developers mrasttemely valuable information
to grid developers (TSO and DSOs) to identify theations with the highest demand
for grid extension and where should they develagrthetwork in the near future.
TSOs can communicate these developments to the opeosnin their network

° Cost range from Swider et al (2008): Conditions! awsts for renewables electricity grid connections
Examples of Europe. in: Renewable Energy
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development plans, which is compulsory to produegularly for all ENTSO-E
members (European Network for Transmission Syst@ar&ors for Electricity) and
suggested to all ERRA members’ TSOs.

Present practices of European countries show thahymcountries promote RES-E
developments through positive discrimination indgrtonnection charging of RES-E
capacities in order to achieve a higher uptakbede technologies.

In the short run the main objective of the posithgcrimination of RES-E is to help the early

phase uptake of these technologies. The fulfiln®dnEU and national targets requires the
speeding up of the early deployment phase of REB&eEone of the tools to achieve this is to
ensure a cost advantage to them in case of coonedtiarging. However, it must be clear,

that if these advantages are only given to RESgaases, this could lead to less effective
network development in long term, as it could distbe locational signal and could also

excessively increase the burden falling on the eamsumers. So ERRA member states
should carefully design their RES-E strategy wihpect to the connection charging regime
as well. As in most cases the purchasing poweroosemers is much lower than in EU

member states, an adequate decision could be tgechiae full connection cost to RES-E

developers in order to minimise the impact on thd-eonsumer prices. RES-E producers
should only be privileged if the foreseen grid depenents due to the new RES-E capacities
are in line with the otherwise planned long terrnwaoek developments.

Cost allocation methodology

There are two basic methods and a combinationeshtfor charging for the connection of
RES-E capacities depending on the costs allocate¢let developer. One is tishallow cost
charging regimewhen the project developer only pays for the mewnecting infrastructure
(including the line and some other infrastructulearents) to be built up till the point of the
existing grid infrastructure. In this case the deper does not pay for any infrastructure
upgrade within the existing network that might beeded in order to accommodate the
changes necessary for the new plant. These exteaenents of the public network will be
paid by the system operator, and through the peagalation regime finally the end user will
cover the cost of the upgrade through their billss process is called ‘cost socialisation’ and
will be introduced in detail later. The other meths the deep cost allocatignwhen
developers not only pay for the new connection, lmé also for those network developments
that are needed within the existing network behimednew connection point.

Two more solutions exist that are variants to thie principal ones described above. One is
the super shallow cost approaciwhen the developer only pays part of the coghefnew
connection infrastructure, or does not pay at ail the connection. This is definitely the
advantageous for the developer, reducing its imvest burden, but in turn end users have to
pay the full price of the connection. There is &eotmethod; théybrid approachwhen the
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RES-E developer pays the direct connection path@fnew line, but only a fraction of the
further development of the existing grid infrastire behind the connection points. The next
figure illustrates the first three options.

Figure 2: Approaches of RES-E grid integration costllocation

New connection
RES-E line Existing Grid
Technology i Infrastructure

Super - Shallow
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Source: Swider (2008

Although the shallow cost approach distorts thedtmnal signal’ of the connection cost
charge regime, and in the longer term this migbtilten less efficient network developments,
it has a clear advantage. As the cost up to theestiion point could be measured with higher
precision than the costs of the reinforcement ef ékisting network, the developer and the
network operator could estimate the cost accurafEhe disadvantage is that if further
reinforcement is needed within the existing netwahke grid operator might overestimate the
cost for the reinforcement, as its cost will bedpay the final consumers (see Swider 2008).
Therefore tight regulatory cost control is neededimit the price increase for consumers.
Another disadvantage of the shallow approach isithdoes not give incentives to DSOs to
actively participate in the connection process. BSOs do not receive the full cost of
connection immediately, only with a delay throubhk tegular price setting process that might
take place 4-5 years later, they might prolong ¢banection process or even stop some
developments. In some countries (see the Hungaréme study for an example), RES
developers occasionally did not make use of thigintrfor cost reduction in connection
charging, but paid the full costs in order to ¢lecmore positive attitude of the DSO.

The main advantage of the deep cost approach is ithplaces the whole network

development cost on the actor that generates theicorease. Thus developers take into
account their full ‘external’ cost to the networind make their investment decisions
accordingly. This process results in an optimalicieiht network development. The main
disadvantage of this approach is that the reinfosse of the existing network generally

19 Swider et al (2008), Renewable Energy (33)
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creates positive ‘externalities’ to other userg, eonsumers in the area, or latecomer RES-E
developers, who do not have to pay for this remdarent. This creates a ‘first mover
disadvantage’ meaning that latecomer developershtnmidg better off. This could make
postponement a reasonable strategy for develogbish goes against the ambitious plans of
the EU concerning RES-E targets. One solution i® globlem is that the regulator/network
operator reimburses part of the connection chdrgew developers use the new network
element. This solution was applied in Greece andHimgary, but the process poses
challenges to the regulator to develop a fully sgarent allocation method (Green-Net-
Incentives (2009))Another disadvantage of the solution is that it migiscourage new
entrants.

Another, more recent solution has been applied enrbark and the UK for offshore wind
development, but in its nature this rather belotmghe shallow cost method. In these
countries network operators overcome the cost ailmc problem by building the core
network until ‘connection zones’, where new develsponly pay the cost of connection till
the edge of the zone, as the rest is ready bailRdnmark the Danish Energy Agency opens
tendering procedures for these zones, where appdiceompete for connection through
lowering their expected feed-in—tariff (FIT) levéh this way both the connection charging
and queuing problems are solved, as bidders alviiay® a merit order by which the
applicants could be selected.

The essence of the hybrid approach applied in sconetries (e.g. Czech Republic) is that
network operators under the control of energy ra@tgus determine the fair share of network
developments driven by RES-E penetration, and ot tost of this network upgrade is
allocated to developers according to their capagitg. This could be done ex-post, based on
actual upgrades, and ex-ante based on network awueht plans. Both methods involve
uncertainties, as ex-post evaluation could be uhgteable for RES developers, while ex-ante
methods might not reflect the exact cost level$utidire developments. The same solution,
namely the close cost control of the regulatoiss aeeded in order to avoid overspending in
network developments.

The suggestion for ERRA member states is thaththkos/ cost approach should be used
only for a few years in the early phase of RES4&efration, and subsequently changed to the
deep cost charging approach before more sizeabl&-REdevelopments take place. In
addition, if DSOs have a discretionary role in tlpiocess (e.g. due to the lack of detailed
regulation of certain elements) the shallow cosprapch might trim their incentives to
actively participate in this process.

Design issues
Besides the main cost sharing decision (deep vallosh) there are important ‘design’
elements that need to be addressed when the canmeost regime is developed. These tasks
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mainly concern the regulators and the network dpesaTSO and DSOs if they are also
involved) and they include the following items:

The method of cost socialisation. The network dgwelent part, which is not paid by
the RES developer, will be paid by the end consamethis allocation method is
called cost socialisation. The general way to allechese costs is through the regular
cost and price review of the network companieseigminine the system use charges.
Regulators should keep a close control over thesescthey should check if these
costs are eligible/justified and reflect the neaegscosts of upgrades, as network
operators have little incentives to keep them I8wother design question is the base
of cost socialisation: the costs could be spreaat alf consumer categories, or some
of them could be exempted. E.g. Germany exemptge kanergy intensive end-users
from paying for RES-E developments, while Hungargrapted households.

Lump sum or yearly payments of connection chargbough it seems plausible that
the connection cost should be paid in the yearahection, it could also be paid in
annual instalments during the whole lifetime of firee. Some countries use the
second approach, e.g. in the UK connected plantsthga capital component of the
connection through an annualised payment duringwhele lifetime (40 years)
calculated on a pre-determined allowed return (@8&). This cash-flow element to be
paid is determined in advance and known to theldpee

Connection charge differentiation according to agé level (high, medium or low
voltage). Not only do the technological charactexss of the connection differ
according to the voltage level, but the networkrafm is also different. In case of
medium and low voltage usually the DSOs are resptnsor grid development and
maintenance. DSOs might possess completely diffare@ntives and roles in the
whole process, so distinct rules might be applethem. E.g. in case of the micro-
generation of households and small scale applicatibeir role should be limited to
check the technical requirements of the applicatiand once that is fulfilled,
connection should be granted without any discratiprdecision of the DSO. In case
of commercial sized RES-E plants, DSOs have a iroldetermining the optimal
connection point for the developments to minimiserall costs, but they are less
concerned about higher level system related issiggEh as reserve requirements -
which will be the handled by the TSO.

The option of own construction. A good regulatoragtice in many countries (e.g.
Italy, Greece) is to allow RES-E developers to yawut the connection works
themself, if they judge the network operator’'s getermined or estimated cost level
to be too high. After the line is built by the RIEESdeveloper in compliance with the
required technical standards, the general solusoto transfer the ownership (and
maintenance duties) to the network operators.isf iththe case, the parties also have
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to agree on the right purchase value of the asdats value has an important
implication for the network operator, as it willr'ge as the basis for the regulated asset
base calculation.

Existence of compensation mechanisms. In case@ae®ection charging approach
is applied, it is important to pre-set the compénsamechanisms for the developers.
If a new plant is connected to the system usinglesady financed existing network
element, reimbursement of some of the cost to theeldper of that network piece
may be considered, as this would solve the firstvenodisadvantage problem
mentioned earlier. This system will only work iatrsparency and proportionality in
the reimbursement process is ensured, otherwisgytem might hinder some of the
players and open the way for unnecessary disputbsegal cases (the time-period of
cost sharing should be limited for practical rea3on
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IV. DSO INCENTIVES TO INTEGRATE DGS

Background

The 20-20-20 objective of the European Union setspulsory renewable energy targets for
the member states. The overall energy targetsramslated to heat and electricity targets in
the National Renewable Action Plans (NREAPs) sutemhitoy the countries. Renewable
electricity targets are fostered by state subsigiewided for RES-E in all countries via
production supports (feed-in tariffs, feed-in prams or green certificates), investment
supports and preferential grid access. As a corseg the volume of RES-E production and
capacity has increased considerably in the lashadkecEven though the subsidies have been
cut in many member states (especially for PV),ftiing costs of technology are likely to
drive the penetration of these technologies furtlgatting RES-E targets is not a unique
feature of EU member states. In 2010 the countfi¢ise Energy Community started a formal
process of adopting legally binding targets for @82According to the renewable energy
survey of ERRA countries (conducted by REKK in 20adt of the 24 countries 20 have both
RES and RES-E targets and an additional two camtrave either one of the two, leaving
four countries without any RES or RES-E targetsg@da, Serbia, Ukraine and Albania).
Studies suggest that wind and PV will reach gridtyavithin a decade, after that penetration
will decouple from state subsidies, that is RESdpldyment will gain speed even in the
absence of generous subsidies. The integration EB-R (and distributed generation in
general), however, will remain a major issue agdascale deployment of distributed
generation (DG) on the distribution grids requiragjor network investments and hence
impacts the cost borne by DSOs.

This section is devoted to the effect of large sda deployment on the financial status of
DSOs and explores ways to provide stronger findriceentives? for them to facilitate the
ambitious RES-E policy goals in a way that minimsiiee overall network cost.

It is important to denote that the issue of intéiggarenewable units on a large scale cannot
be treated separately from the issue of convetbdgy’s passive distribution grids to smart
grids which are believed to be able to deliverrémuired network services at a lower cdst.

The impact of large scale DGs on network investment and operation

The integration of many DG units requires majorestments to the distribution networks as
the network needs to be designed for peak RES-#uptmn. This means that the DSOs have
to upgrade the network so that it can deliver elgtt securely even when all intermittent

M For the proposed target figures see: IPA Energsl.at2010): Study on the Implementation of the NeW
Renewables Directive in the Energy Community

12 Administrative barriers are not discussed here.

13 For a comprehensive analysis for the UK see: E¢hfielogy: Assessing the Impact of Low Carbon
Technologies on Great Britain’s Power Distributietworks, 2012

18



producers are operating at their peak power (“fitl dorget approach”). Therefore this
traditional network management paradigm requires the network is configured to peak
generation capacity after each additional DG umd dhe peak generation that is not
consumed at the distribution level is transferredhie transmission level. The International
Energy Agency estimates that the investment needee European distribution network -
including the replacement and the modernisation/ening of existing assets in order to be
able to serve a growing electricity demand and reyuirements (smart grids) — amounts to
480 bn EUR up to 2035.

Apart from the increased CAPEX, the DSOs are litelgonfront changes regarding the level
of distribution losses due to DG penetrattdhe sign and rate of change is very network
specific, however some rules of thumbs can be ddfiDistribution losses might increase or
decrease depending on the location of load and &trgtion. In case of geographic overlap
losses often decrease due to the consumption aiflyoproduced electricity instead of
electricity transported from further centralisedngetion units. However, if the DG
penetration reaches a level where it leads to aea&sed volume of reverse power flow (i.e.
from the DG towards the substation) then energgdsswill also increas8. The concrete
level depends on the grid topology, including tloeation of generators and loads. As
experience with high DG penetration is still scattés level is not determined yet, and this
process will take place in the ERRA member statiéls avsignificant delay compared to EU
members. As far as operational costs are concethedoperation of a more extensive
network results in higher OPEX.

An alternative solution to simple network capao#tytension is to gradually develop the
distribution system to become “smarter” in physieams (i.e. network assets), enabling the
transformation of the distribution network into automated network similar to the
transmission grid. Active network management issetd real time management taking into
consideration the load and generation charactesigif the network users. It brings about
higher asset utilisation and the integration ofctleity storage options. In this case less
capacity expansion is needed due to higher levieggia utilisation (as a result of real time
data) and the active management of DG units (DSkhwever adding the ICT
(infocommunication technology) element to the nekwmvolves considerable investment.
Distribution losses, ceteris paribus, are lowemtira passive networks due to better load-
generation optimization but they start to increabeve a certain penetration level. In other
words, higher losses appear only at a higher patnatrlevel. The operation costs are likely
to increase due to active management.

14 |EA: World Energy Outlook 2010

5 Here we only refer to physical losses and exchatemercial losses (theft).

1% Fries, Gomez, Cossent and Rivier (2009): Improvenie current European network regulation to famié
the integration of distributed generation, Ele@riBPower and Energy Systems 31, pp.445-451 ance)addlle
and Jansen (2007): Business models for DSOs ultdenative regulatory regimes (DG-GRID)
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In sum, DSOs face increased costs due to 1) thé@dd investment into network assets that
are not designed for the integration of generatioits, 2) the higher volume of energy losses
after a certain level of penetration, and 3) openall expenses associated with the large scale
penetration of distributed generation, includingSRE. Quantitative analysis shows that the
profit of DSOs is negatively affected by the peagbn of DGs except in some cases of low
penetration (below 15-20%) and high concentratiddnder these circumstances, DSOs have
limited incentives to actively facilitate the integjon of DGs on a large scale. It is important
to mention that most of the ERRA countries arebiow this level, nevertheless they should
be aware of the problems associated with massivi& RBeployment.

Figure 3: Active vs passive management of distribidn networks
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The current mainstream DSO regulation

DSOs are natural monopolies and — according tdcthdegislation — they are at least legally
and functionally unbundled from the rest of thectileity supply chain. Being a natural
monopoly, pricing of network use and access to rikévork calls for regulation. The
traditional rate of return regulation has been stulted in most countries with performance
based regulatory regimes (or incentive regulatitigt is focused on the promotion of
efficiency in distribution activity. The regulataaps the revenue (or price) ex ante for the
whole regulatory period and provides incentive®0s to improve their efficiency as the
saved costs remain with the DSO until the end efrégulatory period. Another major feature
of a standard incentive regime is that it invohepredicted productivity development (X
factor) that can be unique to the DSO or the samnalf DSOs in a country. The allowed
revenue for each subsequent year is reduced wilpéncentage (declining revenue cap trend
line in figure below). The eligible cost — thattie basis of network tariffs — is assessed at the

17 Joode, 2007
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end of the regulatory period and it is the startiegenue volume in the subsequent period.
This system provides a strong drive for the DSOmi@ximize cost savings so additional

regulatory measures are usually taken in orderdamtain the quality of service. These are
incentives and penalties associated with the nmjbfields of the quality of supply such as

continuity of supply, voltage quality and commelcjaality.

Figure 4: Revenue cap regulation

CAPEX of new investments .
not included in revenue cap Cost Review

trend|l|:e V—\ Revenue Cap Trend Line

-
-
-
‘‘‘‘‘
-
*****
-

year1i  year2 year 3 year 4 years year1

Regulation Period 1 Regulation Period 2

Source: EURELECTRIC, 2011

The business model of DSOs consists of two sowtesvenues and various cost elements,
as shown in the following figure.
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Figure 5: DSO business model
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Network pricing consists of 3 main regulatory stepgst, the total allowed revenue is

determined which includes the operating expendity@PEX) and the cost of capital that

includes depreciation and interest. The depreciatn@thod and the rate of return that the
DSO is allowed to earn on its capital investmentsietwork assets (such as switchboards,
transformers, cables, meters etc.) are decidechéyrdgulator. OPEX covers various cost
elements such as:

» network and ancillary system charges paid to th®,TS

e procurement cost of network loss, and

« operational and maintenance cost, including thet ads metering and billing
(commercial cost).

As a second step, network connection charges dimgede These costs are country specific
and they are often categorized according to theesbhthe cost borne by the connecting
generation unit versus the DSO (see in sectionTBg remaining allowance is then the
amount that needs to be covered by network tafiff® of network charges). Connection
charges and network tariff hence are interrelatieel:share of grid reinforcement cost that is
not covered by the cause of the cost (generatiat), us socialised across the network users
(in most countries they are the electricity constgneia the network tariff.
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The rate scheme — as the third step — allocatesetiweork cost among the different users. The
schemes are country specific, the potential majoedsions for differentiation are:

e consumers and/or producers (who pays?)

e consumption pattern (load profile) and size (byejust each voltage level
» geographical areas and voltage level (network strag

+ time (peak versus off-pealy.

The current European network regulation is chareetd by the predominance of flat rate
volumetric network tariffs (€/kWh) for households)d the mixture of power demand charge
(E/kW), reactive energy charge (€/kVArh) and fixedarge (e.g. €/month) for industrial

consumers (Figure 6). The energy charge is — if dfathe 17 countries covered by the
EURELECTRIC survey — coupled with a fixed chargenponent for households but capacity
charge is not a common tariff element.

Figure 6: Network tariff components in selected Euopean countries for households and
industrial customers
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In sum, for households — where the majority of 3Gikely to be installed converting these
consumers to “prosumers” — the distribution netwedst is primarily driven by power
demand but revenues are mainly based on the ambanergy consumed (volumetrit).

18 EURELECTRIC: Network tariff structure for a smartergy system, May 2013
9 Prosumers are customers that consume electricity the public network but also produce electritiythe
network. The actual consumption status (consumptionus production) changes in every second.
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Network pricing in the context of large scale DG peetration

Current network pricing models need to be adjusteatder to provide adequate incentive to
DSOs to integrate distributed generation (RES-Esynihe major problems with the current
regulatory schemes are that

« the cost of DSOs are driven by power demand, ashee to secure the line for peak
demand hours, but their revenue is based on thkeeoérgy demand,

» there is a time lag between the network investraadtits inclusion in the revenue cap
(CAPEX time shift problem),

» the investment recognition in cost review is uraert

» network tariffs are not paid by the actors that egate these costs: producers in
general and prosumers in particular,

» flat rate volumetric tariffs do not reflect the rgeral cost of network use (peak versus
off-peak).

Even during the periods when the majority of dstted generation units (PV and wind) are
off-line, the network must be able to cover peatded in order to maintain the continuity of
supply. Electric vehicles might even add to thiskpeemand, if their consumption is not
adequately shifted towards periods of low load pgaiic electricity tariffs. With high DG
penetration the network usage time (ratio of ene@ysumption and peak power — kWh/kW)
for consumption from the public network is likely tlecrease (depending on the volume of
new demand sources associated with low carbon gsgejems such as electric vehicles and
heat pumps}° This leads to a decoupling of revenues and coitsnithe regulatory period
as network tariffs are kept constant through theode Due to the volumetric structure of
tariffs, tariff revenue decreases with lower conption (due to prosumers), at the same time
the integration of the very same actors requirdwar& investments and higher operational
costs (ancillary services, voltage control etchisTdeters DSOs from connecting renewable
units to their network and regulatory effort is ded to overcome this deployment barrier (see
suggestion later).

Another issue affecting the remuneration of DSOiwithe regulatory period is the time lag
between the investment and its inclusion in theemere base. In our example an investment
activated in year 2 translates into earned cost 4nfears later (Figure 4). This stems from
the fact that in classical incentive regimes theenele base in not adjusted within the period.
Such a time lag results in the reduction of thé (@iacounted) allowed rate of return.

A few other tariff related problems exist that acg directly associated with the remuneration
of DSOs but affect the overall cost of providingegdate network services in the future. Once
a considerable share of consumers convert to prasynthe overall network cost will be

20 EU Low Carbon Roadmap 2050
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spread over a smaller customer base because @tgatonsumers pay the network tariff on
the basis of their net consumption. This meanstti@network costs caused by DG owners
will be financed by ‘ordinary’ consumers: tariffscreasingly decouple from costs (lack of
cost reflectivity). On the other hand, the flatfistaetwork tariffs do not reflect the marginal
cost of network use that varies with the utilisatievel of the network (congestion). Network
users are not incentivised to consume electriaitynd) low demand periods that would enable
the reduction (more moderate increase) of peak orktwapacity. Half of the countries
surveyed by EURELECTRIC have launched some forrtinoé-of-use (ToU) network tariff
for certain consumer segments but the mainstreaiff $aheme in Europe is featured by
static energy charges.

The above mentioned problems call for the consiaeraof several possible regulatory
solutions. The network tariff schemes can be rephesi in a way that network costs and the
derived benefits are better matched within the aores base either by moving towards deep
connection charges (see section on connectionat@sting) or by expanding the network
tariffs to generation as well. In addition, timewsde network tariffs paid by both consumers
and producers would provide signals to all netwas&rs towards minimizing the overall cost
of maintaining an adequate electricity grid. Theirmeoncern of DSOs, their adequate
revenue that covers costs and provides a fair ghteeturn, can be met by introducing a
capacity element to the network tariff (Table 20 e other hand, the substitution of the
energy tariff with a capacity tariff is likely teeduce the incentive of the customer to save on
overall consumption: (s)he is induced to stay witlthe capacity limit (not using all
equipment at the same time) but without a condtraice under this upper limit. The
incentive is better in case of the ToU networkftatheme that is used in Denmark (real time
pricing). Some other European countries apply raofgible load tariffs (CZ, DE, ES, GR,
NO, PT and SE) or direct load control (CZ, DE, FR and NOY* However it is important to
note that if both electricity and network priceime dependent, then — as they are driven by
independent factors - they might cancel each othemgact. All options, apart from A in
Table Table 2 below (Fixed volumetric tariff), redupeak demand and as such reduce
network cost.

2l EURELECTRIC, 2013
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Table 2: Overview of different network tariff options

impact on overall energy impact on network | revenue adequacy for
consumption cost reduction the DSO

A Fixed volumetric tariff (€/kWh) ++ + +

Time-of-use volumetric

B high peak (€/kWh)

low off-peak (€/kWh)

C Fixed capacity based tariff (€/kW)

D Time-of-use capacity based tariff (€/kW)

Two part tariff

E energy component (€/kWh)

capacity component (€/kW)

+

++

++

++

Source: based on EURELECTRIC, 2013

Summarising the network tariff option we can codeluthat the fixed volumetric tariff
scheme prevalent in Europe for households neells teconsidered to provide an incentive
to DSOs to integrate DG as required by national &wopean policy targets. The
introduction of capacity tariff elements seemséahb adequate solution, however, in its fixed
form it provides weaker incentives to save eleityrid oU capacity tariffs, on the other hand,
might be alien to consumers accustomed to simgierses. Moreover, the impact of their
interaction with ToU electricity prices is not sglatforward. Concerning countries with less
ambitious RES-E targets (or currently low penedratievel) and lacking sophisticated
metering infrastructure (smart meters able to randU tariffs), the maintenance of the
existing ToU tariff systems based on radio contalbr twin meters (e.g. Hungary or Serbia)
is essential to keep the already achieved consomggtiift to hours of low load. Adequate
regulatory incentives could include — apart frora whtroduction of capacity tariff elements —
some form of extra remuneration for DG units cotegdo the system. The application of
deep connection charges would provide safeguaraisigighe extra cost falling on DSOs in
relation to building new connections, but it casoatreate a barrier for RES-E penetration.

Revenue adequacy can be assured even in casauaietok tariffs (A and B) if the incentive
regulation is not practised in its classical formt ncludes mechanisms that reduce the
CAPEX time lag. Some countries — for example ltahd the Czech Republic — employ a
hybrid regulation: rate of return regulation onitalpcosts and incentive regulation on OPEX.
The rate of return regulation provides a stron@imive to invest, however the typical pitfalls
of this regulation must be considered (overinvestineAnother option is to include extra
elements in the incentive regime to induce investsigsermany, for example, introduced the
so called “enlargement factor” and the “investmiemtiget”. The first is to cover changes in
the DSO requirement to supply consumers (e.g. ddntdwanges), while the latter is to
compensate for network restructuriffgSince 2010, the enlargement factor encompasses the
number of connection points for distributed generafe.g. wind and photovoltaic) and it is

22\WIK-Consult: Cost Benchmarking in Energy Regulatio European Countries, 2011
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meant to cover the costs of network extensionshatDSO-level in order to connect an
increasing amount of RES-E.

In 2005 OFGEM in the UK reformed the price cap tagian for the grid to trigger extra
investments to facilitate RES integration. This vespecially important as — also in this
regulatory package — the deep connection chargeswistituted with the shallow charge
regime?® DSOs were able to recover their grid related cotioe and integration costs of
RES generation upfront through the network tardfysan incentive payment per l98/res
connected (2.16 €/k¥Wé/res (singular) and 1.44€/ k¥éredyr (annually)). This payment was
even higher (4.3 €/kW&re9 in case of innovative network solutions for tivstf5 years of
operation in the framework of Registered Power Adjpdot power zones housing innovative
network solutions). In addition, DSOs were alloweduse 0.5% of their annual revenue on
innovative investments (covering DG generation eations as well) and spread a significant
share of their cost among consumers (Innovatiorifgnincentive: IFI2*

Another form of supporting DSOs in taking up thekriof investing in innovative
technological solutions is the co-financing of syehjects from public funds. In the UK, the
Low Carbon Network Fund, opened in 2010, disbu880m to support DSO funded
projects experiencing with new technology, as aslicommercial arrangements to meet the
challenges posed by the future low carbon econdntlyeoUK. The fund enables the DSO to
recover a proportion of its expenditure on smabjget (first tier) and sponsors bigger,
'flagship projects’ on the basis of an annual comtipa (second tier). In the first year, 4
flagship projects were awarded £63.6 million andpidjects were registered under the first
tier, focusing on low carbon and energy savingidtites such as electric vehicles, heat
pumps, micro and local generation and demand sateagement (including smart metets).

Similar R&D funding is available in Italy for reseh centres and universities but also for
network operators. The costs are financed by ttik payer (RSE presentation, 2011). As an
example, the biggest distributor, ENEL is aboufingsh its 4 pilot programmes (Interregional
Operational Program - POI) in the 4 Southern regi@ampania, Calabria, Puglia, and
Sicily) hosting a bulk of wind and PV developmentie able to integrate them. The program
consisted of “traditional” grid reinforcement butvdlved a substantial smart grid element as
well. The project is expected to result in a MVweatk that is able to integrate PV plans
between 100kW and 1 M.

Apart from the targeted R&D budget, the ltalianulagor (AEEG) employs amput-based
incentive regimefor DSOs to start smart grid demonstration prej&ctAn expert panel

% Prior to 2005 producers paid deep, while consurpaid shallow connection charge.

*DG-GRID, 2007

% http://www.ofgem.gov.uk/Networks/ElecDist/lcnf/Resflcnf.aspx

% Michele de Nigris (2011): Italy’s smart grid pragnmes and projects in an international contexsentation
— Bologna, & June 2011

" Resolution ARG/elt 39/10
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selected eight projects from the proposals subdittg DSOs. The projects had to meet
several requirements in order to receive the 2%aaMACC in addition to the default return
that is the incentive payment guaranteed for 12sy&a

The UK network regulation (both for electricity agds and for distribution and transmission)
referred to as RPI-X has been assessed and refonn28€d0 and OFGEM is now introducing
a new regulatory framework called RIIO. The RIIOfides output incentives for service
delivery.

In sum, RES-E production is supported by publicigyoboth on the production (feed-in

tariffs and green certificates) and the grid sttle,latter in the form of preferential grid access
and cost sharing. Beyond a certain level of pehetranot unrelated to the decrease of
technology costs) the major social costs will noy anore register on the production side
(overall support paid to RES-E producers), but tely be network related due to the

conversion of the traditional distribution grid aentintelligent systems. As a result, the
socialization of these network costs becomes ctatites

% Lo Sciavo et al (2012)hanging the Regulation for Regulating the Chantnevation-driven regulatory
developments in Italy: smart grids, smart metering and e-mobility
(http://lwww.iern.net/portal/page/portal/IERN_HOMEER_HOME/ABOUT _ICER/Distinguished_Scholar_A
ward_2012/Winners/ICERaward_ChangingRegulation |.fii)
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Adequate DSO network planning and operation to accommodate
renewable connections

Connecting renewable generation to the low and nmedioltage network level poses various
challenges to the DSOs. First, connection of REEHd create network operation problems
due to the intermittent nature of many RES-E geanesgwind and solar). As they are mostly
non-dispatchable capacities, due to their techmicatlitions and to the regulatory framework
(priority dispatch), it pose challenge for the DS@smeet the stochastic demand in their
control area.

Second, as more RES-E developers could demand c@oymen a concentrated area, the
resulting demand for connection could easily exct#esl maximum available connection
capacity of the given zone.

Third, RES-E developers might request connectioneomote areas that are optimal from the
resource availability point of view, but would béaged in locations where the grid is
underdeveloped or inexistent (e.g. rural, mountasrareas).

Fourth, more intensive RES-E developments wouldiregnore active network planning and
operation from the DSO side, than their presentventional network management practices.
E.g. DSOs usually operate on their control areaimmedioad and low voltage lines,
characterised by a radial structure and one-doeati electricity flow (in the direction of
consumers from larger side generators). In thesevesdional systems monitoring of
consumption does not require very sophisticatedrabnwhile with the spread of more
distributed RES-E generation requires more intensinonitoring and control of the system.
The flow of electricity could become bi-directionaheasuring must be more frequent and
automated. DSOs in their conventional role migbk llne necessary expertise and technology
to carry out these activities.

These challenges require more sophisticated netwevielopment planning and operation

from the DSO side, similar to the operation of TSOS$SOs have to be more active in

monitoring the network activities, and they havebe&omore accurate in the planning phase
and also in granting connection right to the RE&ekelopers.

DSOs can follow basically three different approachan the process of
planning/connecting/operating RES-E plants in theittrol are&’

The first, most conventional approach is th# and Forget Approach’where the DSOs plan
their network capacity to the theoretical maximwad that can appear in the given network
node. By receiving a RES-E application, they eaterindividually the change in the peak

2 More details could be found in the Eurelectric arp Active Distribution System Management, 2013.
http://www.eurelectric.org/media/74356/asm_full sepdiscussion_paper_final-2013-030-0117-01-e.pdf
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load that can occur at the given line, and buildeinforce the line to that estimated level. If
they do so, they can ‘forget’ about any arising hpems later, as the system will be
maintained secure, so no congestion or voltagd [aeblem is likely to occur in the future
operation. The problem of this maximum securitthet someone has to cover the significant
reinforcement/construction costs that occur. & tleep cost allocation method is applied for
the connection costs (see chapter Ill on connectivaxrges for details) than the RES-E
developer will pay for these costs, which could mse@nificant burden on the developer and
could prevent the construction of the plant anddbenection infrastructure. If the shallow
approach is applied, DSOs will take the extra bardieconstructing the line, which will be
socialised in the following regulatory period. TR and Forget approach has the advantage
that it needs low flexibility and supervision frottne DSO side, so the network can operate
very securely without too much intervention. Buhés the disadvantage, that it might need
significant infrastructure investments. At low léwé RES-E penetration this might be viable
option, but reaching significant RES-E shares eaul o very high costs for the DSOs.

The second approach is tReactive network integratioor ‘only operationapproach. In this
process DSOs have to admit all RES-E capacities @pply for grid connection. All the
problems that would arise later will be solved dgrihe operational phase: if the network
cannot handle the electricity to be injected thhe injected volume of certain operators,
including RES-E units, can be curtailed on the dasi pre-negotiated conditions and
compensation. Generally this approach is applietbiarunner countries of RES-E, such as
Germany and ltaly. As wind and solar capacitiesgareerally built earlier than the supporting
grid infrastructure, RES-E producers sometimes havace production curtailments in order
to prevent congestions or outages. As RES-E praoduweve priority dispatch rights in these
countries, they are compensated for the lost ptaglucSimilar approach was applied in the
Czech Republic during the high uptake of PV plant2009-2010, but the practice was
stopped by the regulator by the request of the TMd@ch became concerned about possible
network capacity problems.

The third approach is th&ctive distribution system managememhere the various phases of
the grid connection process: planning, connectimh @peration takes place in an integrated
manner and with a very sophisticated supportingnfffastructure. Integration means that
network planning is not exclusively carried outthg DSO, but the other affected parties - the
TSO and RES-E developers are also involved in tbhegss. In addition RES-E plants take
part in the ancillary service market as well, pding higher flexibility to the system.
Consumers are also included in the active netwaskagement, through activating flexible
load options on their consumption. Network reinfanents and loads are optimised, which
means that it can be a more economical option @kasing the connection capacity of the
grid, without too much investment in the physiaafrastructure. Through the utilisation of
‘flexibility platforms’, the DSOs can procure theaessary flexibility from the RES-E plants
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(or more generally from any Distributed GeneraiiD&) plant) or from the consumer side as
well.

In the following we introduce those good practitiest could DSOs follow in managing their
RES-E connections. We go through these practidesving the four main steps of the DSOs
in the proces¥:

- preparatory activities - including the networkrmpiang activities of the DSOs

- administrative procedures to reach an agreememnveleet the DOS and RES-E
developers for the actual connection points

- physical works: network extension or network upgrad

- operation of the extended network with the RESdnh{d.

In the network planning phase DSOs make sure tieahé¢twork will be operated safely in the

long term without congestions and voltage problerfisvo good practices are presented by
Eurelectric (2013) that can help the DSOs in a nafiieient network planning. One example

is the coordinated network developmentwhere the DSO deals with network

expansion/reinforcement applications in a coorédidananner. Instead of deciding on each
application on an individual basis - which mighadeto a non-optimal network development -
applications are collected within a pre-defined eéirame, and then DSOs consider the
requests within the same package. This would lelDISO to more optimally design its grid

development. One example is the Spanish ‘Evacu&aard’ process, where an authority of

the administration collects and validates the retjumefore sending it to the DSO/TSO

concerned. The other example is the Italian ‘opesmsaen’ process, where applications are
collected within pre-defined time periods.

Another example of a more active network plannisghiegroup processing approacbf
Ireland, where the TSO/DSO concerned first cregresips of the applications, and then
designs the necessary network development for thepgas a whole. DSO will share the
costs of the development between group membersdingdo the activated capacity size.

During the administrative procedure to reach areegent between the parties, the DSO
could request the developer to signaaiable network access contratthe regulation allows
the application of this option. This means, that D50 will have the right to curtail the RES-
E producer in few hours in a year in order to pneévaxcessive load on the grid. By applying
this contracting form, the existing network woulel &ble to accommodate significantly more
RES-E connection. A German example (EWE NETZ) sholat allowing 5% curtailment in

a year could more than double RES-E capacity cdimme@ossibilities in the assessed
network (Eurelectric 2013).

% More deatiled description can be find on the ERReébsite on the Potential regulatory incentivesB&Os
simplifying the connection process for distributggnerators to the DSO network by Zoltdn Lontay
(forthcoming)
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The previously described approaches, together with option to enable consumers to
participate in the peak load shaving on a tendérorgpetitive basis would enable the DSOs
to operate the existing network in a more efficiamanner, and to reduce the pressure for
excessive network upgrade or extensions.

Another solution applied in some EU countries amdhe USA as well to enable RES-E
integration in areas without grid infrastructureti® creation of Renewable Energy Zones
(REZ). In these zones the electricity infrastruetytransmission lines, substations) are
constructed prior to the development of RES-E oheotto facilitate their network integration.

Their characteristics are the following:

- Prior network infrastructure development in theegizone.

- Financing through public money, which is recovegetherally through tariffs in the
electricity bill. This solution requires substahpalitical support for the scheme.

- There is a pre-set and announced maximum connecRIBS-E capacity at a given
location.

- Actual connections are usually granted through reléeng procedure in order to
enhance competition for the given site and redost lsurden on consumers.

The actual examples for such developments are #xasr Competitive Renewable Energy
Zones, and the Denmark offshore grid developmengs:Anholt Offshore Wind Farm. In this
zone Energynet.dk (the TSO) is responsible forbdistang an offshore substation, the export
cable to shore and the connection to the main hatage power grid on lantt. The cost of
the infrastructure development is than ‘socialigedhe end consumers.

Network planning is a critical issue in this casenell, as the Danish experience shows. Strict
geographical delimitation of REZs, as well as tighof the construction is important as well.
As REZ are located in geographical areas with gcaw@ilable information available on the
site, the first steps are usually to carry out & &nd a preliminary assessment of the site.
The aim of the assessment is to determine if teation of the site is in the interest of the
community, who will later on finance the infrasttuie through their electricity bill.

Most ERRA member states are in an initiating phaiséeir RES-E development, and DSOs
are characterised by the Fit and Forget approactmair network management. DSOs in
ERRA countries aiming to achieve higher RES-E uptakthe near future should try to apply
first the more economical options in their netwanknagement systems before engaging in
full Active distribution system management, asjuires more financial resources, expertise
and time. These more economical options includectiwrdinated network development or
group processing approaches. Creating REZs woslal rélquire significant financing need,
and price increases through the cost socialisgironess, so they are not recommended for
ERRA member countries with lower purchasing powertheir case application of the deep

31 sourcenhttp://www.dongenergy.com/anholt/EN/Projectbackai®Pages/default.as@nd
http://www.ens.dk/node/3206/procedures-permitskaffe-wind-parks
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connection charging regime could also help to avexdessive investments in the grid
infrastructure developments.
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V.CASE STUDY - BOSNIA AND HERZEGOVINA

1. Brief country description
Bosnia and Herzegovina (BiH) is made up of the fawmly autonomous entities of the

Federation of Bosnia and Herzegovina and the Republ Srpska and a smaller
administrative region called Brcko District, adnsitered by a local government. Due to this
division, administration and other activities afgared among regional and state bodies.
Moreover, regional entities usually have more pidBon and influence than state ones. No
common energy strategy exists on the state lewglthie entities have already worked out
strategies on their own: in the Federation of B@Hstrategic plan of the energy sector
development until 2020 has been adopted and fedhllzy 2009, while in the Republic of
Srpska an energy strategy setting goals until 2@&0been accepted by the legislation in early
2012.

Figure 7: Stakeholders of the electricity market inBosnia and Herzegovina

Bosnia and Herzegovina (State)

Regulator

Regulated
company

[: State Electricity

Commission (SERC)

Brcko District Independent System Elektroprenos-
generation, Operator in BH Elektroprijenos BiH a.d.
distribution and supply (ISO BH) Banja Luka (Transmission)
/Federation of Bosnia and Herzegovirh/ Republic of Srpska \
(Entity) (Entity)

Regulatory Commission Regl_‘"a_tory
for Electricity in the Commission for

Federation Bosnia and Energy of Republic
Herzegovina (FERK) of Srpska (RERS)

Elektroprivreda BiH Elektroprivrede HZ HB Elektroprivreda
d.d. Sarajevo (EP BiH) Mostar (EP HZHB) Republike Srpske (ERS)

DSO, Utility DSO, Utility /\ DSO, Utility /

On the state level, the Ministry of Foreign Tradw &conomic Relations has jurisdiction
over policy making in energy-related issues. Howgwehas not produced any strategic
document so far, entities have stronger incentivesare more active in this field.

In 2004, the independent system operator was edtabl (ISO BiH). The company is jointly
owned by the two entities. The ISO manages andnbefathe transmission system, and
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organises cross-border capacity auctions. Thenrason network is owned and maintained
by Elektroprenos BiH, also jointly owned by the temtities. The ISO and the transmission
company are regulated by the State Electricity Regy Commission (SERC).

On the entity level, three regional, verticallyagtated utilities produce, distribute and supply
power to end consumers. These utilities own theoritgjof coal mines in the country, the

generation fleet of the bigger thermal and hydrpac#ies, the distribution grid and the

supply companies. EP BiH and EP HZHB are activehenFederation of BiH, regulated by

the Regulatory Commission for Electricity in thedEeation of Bosnia and Herzegovina
(FERK). ERS operates in the Republic of Srpska,itoced by the Regulatory Commission

for Energy of Republic of Srpska (RERS).

By the end of 2012, 3964 MW of generating capaaids connected to the grid. Generating
capacities are either hydropower plants or ligfutgdled thermal power plants. Since 2005,
thermal power capacity displayed a slight decred#s200 MW, whereas two hydropower
plants have been commissioned (Mostarsko blato @0, M&-Mlini 30 MW). Wind power
has not been installed yet, although 300 MWs adeuoonstruction. In 2012, SERC reported
the first solar capacities to be connected to tiee g

Annual power production and the utilisation of that power stations are highly dependent
on current hydrological conditions. BiH has beeme& exporter of electricity since 2005, the
volume of exports depends on hydro production —iristance, in 2010 net exports nearly
reached 4000 GWh, whereas in the following yearsdrae indicator barely approached 1500
GWh. Distributed generation in small hydro plantglustrial CHPs and solar power plants
amounted to 166 GWh in 2012, a mere 1% of totalgggwoduction.

Due to the large share of hydro generation, renmsadre abundant in BiH, accounting for
50% of the capacities and 30-50% of production. dxheless, we must note that new
capacities have been added really slowly: sincé266ly 90 MW of hydro and some solar
has been commissioned, wind power investmentsaggrlg and have not been connected to
the grid yet. Strategic targets for RES integraionthe state level do not exist yet. In the
Republic of Srpska, the 2011 decree of the Minisfryndustry, Energy and Mining set the
targets for renewable generation until 2020. Howewe study by IPA for the Energy
Community assessed the possible target for vaBaillsan states, including BiH. It concluded
that to reach the indicative target set by EU Divec2009/28/EC, BiH should produce
around 27% of its electricity from renewable sosrekccording to IPA estimates, this means
a hydro production of 6 TWh and onshore wind praidunc of 0.5 TWh. The strategic
documents of the entities both survey the poteatid one even carries out scenario analyses,
but do not set any goals.

Total SAIDI and SAIFI indicators are exceptiondiligh, SAIDI amounting to more than 700
minutes per consumer per year, SAIFI around 8.&l@mts per customer per year. As for a
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comparison, unplanned interruptions did not excé®d minutes in Slovenia, Austria, the
Czech Republic or Hungary.

Table 3: Length of the high voltage grid in Bosniaand Herzegovina, km
2005 2006 2007 2008 2009 2010 2011 2012

400 kv 992 992 865 865 865 865 865 865

220 kv 1691 1691 1526 1526 1525 1525 1525 1525
110 kV 3649 3649 3889 3889 3888 3888 3889 3889
110 kv

cable 31 31 31 31 31 32 32 32

source: SERC

Table 4: System adequacy indicators in HV and MV n&vorks
BA RO HU SI AT Ccz TR IT

2010 2011 2012 2009 2010 2010 2010 2010 ? 2010
SAIFI 10.04 9.07 8.53 6.5 163 181 066 1.78 ? 2.27
SAIDI 74287 45932 729.96 682 132.5981 31.77 13588 *? 88.84

Source: CEER, SERC

2. Determining the maximum connectable renewable capacity
Methods to determine the maximum connectable renevisde capacity

According to the Grid Code of May 2011, the ISOinke$ the maximum capacity of wind
power allowed to be installed to the grid. Capacsiffues are published in the network
development plan (Indicative Plan of Generation éawment). The current plan of 2014-
2023 sets the limit at 350 MW. 120 MW of these cates is located in the Republic of
Srpksa, 230 MW in the Federation of Bosnia and elgozina. Wind power has not been
connected to the grid yet, but projects with a capaof 276 MW were approved by the
network owner Elektroprijenos BiH and the netwomkemtor 1ISO BH, connection for all
these capacities is expected by 26AAlthough a feed-in tariff system of reference prjus
premium exists (with exceptionally high prices @02400 EUR per MWh for wind and PV
generation), current tariffs in the Federation oHBwere judged as invalid by the
Consitutional Court.

A study surveying the network infrastructure and gronditions conducted by Economic
Consulting Associates (ECA), EIHP and KPMG helpedétermine the maximum amount of
wind power to be installed. Network models wereduse assess the impact of wind power
integration on the current and the future grid,edaining the maximum amount to be
installed without jeopardizing system security. Wipower was added to potential points of
connection, and maximum capacity was determinedhi®mwwhole grid. The study concluded
that this amount is at most 150 MW, requiring minetwork improvements. Integration of

32 These dates of commissioning should be observed edution: although most of these projects were
announced already in 2010, expected to be compigt@d11, no wind farms have been commissioneduso f
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300 MW is only possible if major network investmeon the 110 kV main lines are realised.
So far these investments have not taken placethieulSO is ready to connect 350 MW of
new generating capacity.

No such limit for intermittent PV capacities was. se
Present practices of ISO
Using a network model the ECA analysis identifiedc@narios of wind power investments,

and quantified the corresponding investment neededisas the additional reserve quantity.

Table 5: The impact of wind investments in Bosniarad Herzegovina on reserves and
network costs

. Additional .
WPP installed Network investment

Current network secondary  reserves
(MWw) cost
(MW)

. feasible with minor
Scenario A 150 . 104 ~1 mEUR
investment
. feasible with medium
Scenario Al 200 . ? ~3.6 MEUR
investment
: feasible  with major
Scenario B 300 . 217 ~11 mEUR
investment
Scenario C 600 not feasible 397 ~22 mEUR
900
Scenario D1 not feasible 490 ~44 mEUR
(concentrated)
Scenario D2 900 (dispersed)  not feasible 500 ~20RE

source: ECA vol. 3 pg 28; ECA vol. 1 pg 31

New network development is financed through thevosk tariff paid by users of the grid and
the fixed part of the connection fee paid by therusnnecting to the network (connection
rules art. 20).

When installing wind power, the need for balandmgeases. The current regulation does not
take this phenomenon into account yet, since resrimttent generation exists.

The ECA study quantified the need for additiona@oselary and tertiary reserves. Depending
on the amount of wind power to be installed, 100-B0W of reserves are needed on the
secondary level and 250-330 MW on the tertiary (B©OA 1, pg 78).

Daily schedules need to be submitted on D-1 betvi®@a.m. and 2 p.m. The schedule may
be re-adjusted 120 minutes before realisationthmiiSO has the right to refuse the adjusted
schedule. It seems that scheduling does not hietemwables.

The role of the regulator in the process
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According to the Connection Rules set by the rdgquléSERC), the regulator itself has to
accept the maximum amount of wind capacities, psedy 1SO Bitf>

3. Queue management
No queue management practices exist currently.

4. Connection charge regime
The present connection fee regime does not offeentives to connect new generating

capacities. All costs are incurred by the generand the developers of new capacities are
required to finance additional investments (deegrging regime).

The power plants connecting to the transmissiotesysieed to pay the direct and indirect
costs as well. The connection fee is made up of pewts, a fixed and a variable part. The
fixed part is a multiple of a regulated fee per MWhile the variable part is determined ex
ante by project analysis. If the costs of the ete aalculation were exceeded by more than
5%, the user shall pay the additional costs.

Renewables and small hydrel0QMW) get a discount from the fixed part of the wection
fee, they only have to pay 50% of this item. Payimeelated to the variable connection fee
are the same as in case of the other technoldg@mection fees are paid once, upon joining
the grid.

Only the Transmission Owner is allowed to build demnection, and it will own the newly
constructed lines. (Connection rules art.18)

Entity regulators determine the rules of connect@onnection fees are set by regional DSOs
and approved by entity regulators.

5. DSO incentives
General issues

Around 1-2% of the total consumed electricity waneyated in distributed and industrial
power plants. Capacity data is not available, thé generation data suggests that no
significant development has taken place in distedwgeneration (since it closely follows the
trend of overall production).

3 http://www.derk.ba/DocumentsPDFs/Pravilnik-o-dogona-Pravilnika-o-prikljucku26Jul2012-en.pdf
38



Figure 8: Share of distributed generation in Bosniaand Herzegovina (%, GWh)
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The regulatory environment driving DSO activities

The DSOs, the ISO and the Transmission Companyalaneegulated based on traditional
Rate-of-return regulation. Prices for the ISO ahd Transmission company are adjusted
irregularly, upon request. DSOs are also regulatedularly and upon request.

Presently applied incentives for DSOs to activelyaticipate in distributed generation
The network tariff for final consumers is made dpour parts:

. Capacity charge: Users pay a fixed monthly feetlier maximum capacity they
used in the billing period. Peak capacity is metepa a 15 minute basis for large
consumers, while households pay a fixed capaceygeh

. Active electricity: consumers pay for their metem@hsumption on a monthly
basis.
. Excessively taken reactive electricity: reactivevpois measured for most users,

or metered occasionally at the request of the DES@essively taken reactive power is
the difference between metered reactive power aadtive power calculated from
active power assuming a phase angle of 0.95. Tibe gralways the peak tariff.

. Fixed compensation per measuring point: if the oetwser has more than one
connection point, it is compensated through a fixexhthly fee.
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Final consumers of electricity pay for the use loé hetwork. The cost of ancillary
services and transmission network usage is detedriy the SERC, these fees are paid
by high voltage network users. These costs areedass to final consumers. Regional
DSOs may cover these costs by billing them to fowlsumers, this is supported by the
regulation. Producers do not pay for using the ngtw

Role of the Regulator/Ministry in the process

The regulator sets the network tariffs based aateof-return methodology.

Key findings

1. Bosnia-Herzegovina is a country with excess elatgrproduction, and a high share
of hydro in its generation portfolio. Therefore geatly there is modest demand for
further RES-E developments, the country only exgddhese options.

2. Consequently, RES-E developments lag behind, ahn@¥0 MW of licences have
been approved for wind based generation. Accortlingvailable information these
projects are rather immature, with project proneteying to obtain the licences in
order to sell them to ‘real’ investors with suf@at capital to realise the projects.
However, due to the numerous uncertainties in theket investors are rather hesitant
to realise these projects: information, a stabigil@ory framework and subsidies are
absent. The shared responsibilities of the reguidiodies (country and entity level)
increase both the administrative burden and timesl re# licensing, also contributing
to the increased uncertainty amongst potential aetkants. The court decision that
suspended the operation of the renewable suppod ¢veated obstacles for further
RES developments. The uncertainties in the regylaovironment not only postpone
RES-E developments, they also extend the plannmbcanstruction of traditional
power plants.

3. In summary, Bosnia and Herzegovina is in an eangsp of RES-E development and
due to the lack of regulatory and political drivetfss situation might be prolonged in
the near future.

40



VI. CASE STUDY - ITALY

1. Brief country description
For the last few years Italy has experienced orteefastest expansions of renewable energy

based power production. Both onshore wind and smpacity growth is significant, with
photovoltaic power as the driving force of this arpion. While in 2011 the total installed
solar capacity was more than 12700 MW, at the énldeofirst trimester of 2013 the capacity
exceeded 17000 MW/,

Italy employs a quite complex support system forSRE generation. There are different
incentive schemes, and there have been sequehéinbes in the regulation in the last few
years. Until January 2013 there has been a Gresnifi€te system for plants with more than
1 MW of capacity, but for power plants commissioradter that date this option is not
available. From 2013 they can choose from a sinfgdel-in tariff, or FIT set through a

tendering process. The operators of smaller plaats choose from two kinds of feed-in-
tariffs®® and a premium tariff. For PV plants there is aasaf incentive scheme, a premium
tariff system called “Conto Energia”. It has beenmamrged several times due to tariff
reductions, and lately a budgetary cap has also beie the tariff is available only as long as
the indicative cumulated yearly cost of the incegistays below € 6.7 billiofi.Net metering

is also a possibility, but for small plants onlyeltw 200kW) and only in place of the above
mentioned tariffs. For wind and solar plants areduction system is also in force, but a few
limitations have been added recerifly.

Italy submitted the NREAP (National Renewable Egekgtion Plan) to the EU in 2010, and
adopted the National Energy Strategy (SEN) in 20b&h replaced the 20 year old previous
strategy. FigureFigure 9. shows the targets s8EN for electricity production.

The renewable production target set for 2020 ha®stl been reached already in 2012, when
total renewable power production was 93 TWh, closthe 100 TWh target. There are some
2020 targets first set in the NRE&Rhat Italy has already reached in the field otatied
capacity: the planned capacity of hydro and sotawgy plants is 17.8 and 8.6 GW, while
hydro capacities already reached 21.7 GW by 20dd,tatal solar capacities exceeded 17
GW in 2013. Geothermal plants are also on the ngdy: 728 MW out of the planned 920

3 http://cleantechnica.com/2013/04/19/italy-now-h&s7igw-of-installed-solar-pv-capacity/

% Ritiro dedicato which is more of a regulation bétsale of electricity, and tariffa onnicomprensiwich is
only directly accessible under a set size — difféa¢ed by fuel-types — while above that size tlanpshould be
listed in a register with capacity limits set fach year.

% According to Cleantechnica research in April 2@€186 billion has already been reached

37 http://www.res-legal.eu/search-by-country/italyfbist/c/italy/s/res-e/t/promotion/sum/152/Ipid 5
http://www.pvgrid.eu/database/pvgrid/italy/natioqabfile-7/commercial-systems/2514/commercial-pv-
systems-1.html#3

% NREAP — National Renewable Energy Action Plan
http://ec.europa.eu/energy/renewables/action_plahtra
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MW was already on in 2011. The growth of wind paist more moderate, the target is 12.7
GW for 2020, and in 2011 only 6.9 GW was online.

Figure 9: Electricity mix forecast of Italy (MWh, %)
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According to CEER unplanned SAIDI in 2010 was a®00 minutes and unplanned SAIFI
was around 2.28including all events.

Italy plays an important role in the Mediterraneapa thanks to its beneficial geographical
position. It is a net importer, 13% of the eledtyievas imported out of a total consumption of
348 TWh in 2011 The country is strongly interconnected with itsgh&ours: 4240 MW of
interconnector capacity with Switzerland, 2650 MithwFrance, 630 MW with Slovenia,
500 MW with Greece, 220 MW with Austria, 900 MW in the country” with Sardinia
and another 1000 MW is under construction with Moeigro.

These interconnection lines are also important when come to the topic of RES-E
generation. With a high rate of intermittent capadin 2011 25% of total electricity
production came from intermittent power plants)siessential to own the necessary amount
of cross border capacity to be able to balancesyilstem. There are also agreements with
neighbouring countries on data sharing about gatus and on MEAS (Mutual Emergency
Assistant Services), both of which help the TSQdep the level of security of supply high
despite the above mentioned rapid RES-E capadmtytr

http://www.sviluppoeconomico.gov.itimages/stonesmativa/20130314_Strategia_Energetica_Naziordle.p
f

“0 http://www.energy-regulators.eu/portal/page/p¢EBER_HOME/CEER_5thBenchmarking_Report.pdf
“L http://www.terna.it/LinkClick.aspx?fileticket=1CZB2rHrU%3d&tabid=784
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In Italy the transmission system operator, TERNwnse and operates the system since 2003.
The independent market operator GME (Gestore decalieEnergetici SpA) operates the
future and spot market. GME acts as a central eopatty in the transactions, except the
ancillary market where the TSO takes this role. 3pet electricity market consists of a Day-
Ahead Market (MGP), an Intraday Market (MI) and Aancillary Services Market (MSD)
where the TSO is the key player for balancing t&esn real time (GME websité).The
Authority for electricity and gas market regulatisSnAEEG (Autorita per I'energia elettrica e

il gas). In the distribution sector, Enel Distribmze is the largest operator with an 86%
market share, the rest is divided among severdlamampanies (Lo Schiavo, 2012).

2. Determining the maximum connectable renewable capacity
In ltaly there is no explicit capacity limit for igr connection: work required for the

integration of an additional unit is automaticatlynsidered during the connection application
process. As a result, grid operators cannot rejecinection requests claiming that the
network is unable to handle more generation uniteeagiven location. As lItaly is one of the

European countries with the highest RES-E penetratt serves as a good example for the
integration of RES-E to its system.

Italy faces the typical problem of South-Europeaartries: the most suitable places for RES-
E power plant installation are far away from thexskdy populated parts of the country, so
electricity as a rule has to be delivered from pad of the country to another. Balancing is
also difficult, because PV and wind plants are tyoktcated in the South, while hydro
capacities used as reserve are mainly locatedanNibrth (Alps). An additional frequent
problem is that at the places of production thevoet is not perfectly developed yet, it needs
further improvements. So not only is local condinrc needed, but - to avoid congestions
while transporting electricity - an overall systelevelopment is also required. To show a few
relevant examples, in Terna’s Strategic plan (2Pa15) a € 400 million investment is
mentioned for connections to the grid and debattking in the South, and in ENTSO-E'’s
Ten Year Network Development Plan 2612 similar development plan is included.

In order to reduce the magnitude of imbalance @hbgentermittent generation, the regulator
introduced an incentive system under which intaanit RES-E generators over 10 MW
receive a payment that is inversely proportionakhe absolute volume of the difference
between the actual and programmed produéfionind farms are required to install data
collection systems to allow for the TSO to monipwoduction in real timé&® A centralised

wind forecasting system has been integrated intoTt8O day-ahead and realtime market
software to improve prediction in the system dispgtLo Sciavo, 2012). For plants under 10

“2 http://www.mercatoelettrico.org/En/Mercati/Mercatettrico/MPE.aspx

3 http://www.terna.it/default/home_en/investor_relas_en/strategy_en/strategic_plan_2011_2015.aspx
* https://www.entsoe.eu/major-projects/ten-year-nekadevelopment-plan/tyndp-2012/

** Res 05/10

“® Art 13-16 Annex A Res 05/10
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MW GME provides an aggregated forecast at the maakea level based on a satellite-
assisted metering system, which collects primay@®and generation data of about 5,000
units. In addition, the TSO is financially motivetéo provide good wind forecatAs an
outcome, lost wind production decreased from 10(29©9) to 5.6% (2010) of total wind
electricity production at the transmission levehile at the same time installed capacity grew
from 4851 to 5850 MW (Lo Schiavo, 2012).

The reduction of imbalance should also be assisyetthe intraday market. According to the
GME website the Day-Ahead Market opens 9 days bedetivery day and closes 9 a.m. at
D-1. The Intraday Market was introduced in 2009 &vdhy it consists of 4 sessions with
different closing times: two at D-1 and the otheo ton the day of delivery. Balancing Market
scheduling also consists of 5 sessions. But RE&#ugers do not participate in the intraday
market, their gate closure is 9 a.m. at D-1, comeurwith the closure of the Day-Ahead

Market. After gate closure, GME is responsible tbe balancing of RES-E production

deviations.

The participation on the reserve market is mangator every enabled production unit of
every dispatchable and programmable power planh wiiore than 10 MW capacity.
TERNA's Grid Codé&® requires these plants to guarantee at least &a+-tfSeffective power
dedicated to primary regulation. Within the secopdaserve market RES plants with more
than 10 MW capacity are excluded to this rule.

3. Queue management
Queue management issues need to be considereategpéor auctioning and for the rest of

the processes.

As a general rule, in case of the auctioning systenspecial queue management tool is
required, as the TSO can order the applicationtheogiven connection point based on the
price offered in the bid. In other words, it cantdbe capacities that intend to connect to a
given connection point taking into account the capdimits and the best prices offered.

For the rest of the processes system operatorgedprious techniques. One technique was
to ask developers to pay 30% of the total conneatmst payment in advance to ensure that
better prepared projects get connected fasteraamgcial bank guarantee linked to technical
milestones was also introduced a few years aga [Btier instrument has been abandoned
due to the resistance of producers (see detasisation 4.3).

In areas where too many connection requests wesdvesl - mainly in the Southern part of
the country - the TSO introduced a scheme to mibeetezely manage the requests. An ‘open

47 Art 5 ARG/elt 351/07 “Determinazione della remuaione dell‘attivit di dispacciamento dell'energia
elettrica e definizione di meccanismi di premi @glét ad incentivazione della sodiéerna S.p.A. nella
medesima attivit

“8 http://www.terna.it/default/home_en/electric_systarid _code.aspx
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season’ rule was applied, according to which depa® could submit applications only

during a given 2-3 months long period of the y&ahfter that the TSO is in a position to

organize connections more easily equipped withhallrequired information at once before a
new ‘open season’ starts.

4. Connection charge regime
Allocation methods

Italy employs a shallow cost regime for network mections. The cost of connection consists
of three elements: an application fee, a conneddgerand the cost of testing the operation of
the connection (HV and EHV connections involve dher cost element that is the fee for the
development of the technical solution). In the cabeenewable energy sources, the grid
operator bears the costs for expanding the *jritbr the last few years the importance of the
application fee, as a cost component, has incred$edTSO introduced the above mentioned
- quite high - application fee (30% of the connectcost) to filter the projects in order to
preclude the capacity reservation of projects thiit not be implemented and would only
block those RES-E developments that would be elis they were granted access to the
grid.

The connection fee for RES-E (and high efficienogeneration) at low voltage (LV) and
medium voltage (MV) levels is defined by two formsif that both depend on the unit
capacity, the distance to the connection pointthedype of cable (air or underground).

Present practice

There were two major changes in the recent past:reélgulator has introduced the above
mentioned application fee, and at critical gridteets it has requested an additional bank
guarantee of 20 150 EUR/MW for high voltage, 60 R /MW for medium voltage and
110 EUR/KW for low voltage grid connections. Theligant loses the application fee if the
plant is not built by deadline. This tool — althbugupported through the consultation process
— was abandoned due to the resistance of produbeescourt has suspended the respective
AEEG resolution no. 125/10.

RES-E applications for connection to the transmrssor distribution grid must be given
priority treatment and renewable energy plants nlesgiven priority connection. A plant
operator applying for connection enjoys prioritydgconnection even if that requires a grid
expansion. RES-E plants are subject to lower cdioredees than plants fuelled by
conventional sources (25%).

“9 http://www.autorita.energia.it/allegati/docs/108:20arg. pdf

* res-legal.eu

*L see details in Articolo 12 in http://www.autoréaergia.it/allegati/docs/10/125-10arg_allA.pdf

%2 see details in Articolo 12 and 13 in http://wwwiaita.energia.it/allegati/docs/10/125-10arg_alk.p
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The regulation allows the applicant to carry o tonnection works on its own (instead of
the grid operator) for MV, HV and EHV connectiorhi§ option is used frequently by the
applicants, because this way they can often save and money even though it requires the
cooperation of the DSO/TSO in providing the techhispecification of the grid section
(Eclareon, 2011). For LV connections only the DSCallowed to execute the connection
works. The grid operator is obliged to prepare emtion cost estimates even when the
applicant carries out the works. In this casepfeihg the construction of the connection the
TSO reimburses the money spent by the RES prodoceonstruct the power line, and it
becomes part of the TSO'’s assets.

The lead times for getting grid connection arefttewing:*

- about 6 months if the HV station exists;

- about 6 months if the HV station does not exist 8i@dRES producers decide to plan
and pay for the TSO’s power line;

- about 24-30 months if the HV station does not eaisd each actor (TSO and RES
producer) plans and pays for his own power line.

Generally the cost of connection is a one-time feeaddition, the operators of small sized
household RES-E installations are obliged to pagramual fee per connection point to cover
the grid operator's administrative costs (15-30 EUR

The cost of the grid expansions is passed throagtohsumers. According to the data of
AEEG>* there are different tariff packages. A few ofrthinclude fix fees — for example for
every metering point —, but most of them only indu€/kWh fees based on monthly
consumption, or the maximum kW that can be usedh(wiore diverse categories than
LV/MV/HV).

There is a different incentive system in force $amnall sized, household installations (FIT).
Various limits are applied: 60 kW installed capgpddr a wind plant, 200 kW for biomass, 50
kW for a hydro plant. Small scale RES-E generafrom these kinds of plants is directly
eligible for FIT.

Similar positive discrimination applies to small RMits. The authorisation procedure of
residential rooftop plants of up to 12 kW is ratlsanple — although this number dropped
from 20 kW as a consequence of Conto Energra-Yinsofar as it does not require landscape
permit, and the plant operators can choose from(Ednto Energia) or Net-metering. Since
2007 the commercial segment (until 200 kW) has algoyed the option of net metering but

%3 Ecorys (2010) Non-cost barriers to renewables ONEtudy, Italy

> http://www.autorita.energia.it/it/prezzi.htm

% http://www.pvgrid.eu/database/pvgrid/italy/natibpeofile-7/residential-systems/2503/residentialgystems-
1.html#5
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normally the Single Authorisation Procedure is regpli with all its associated problems.
Commercial operators can choose from the sametimeesthemes.

5. DSO incentives
There has been a huge increase in the number gadigaof renewable power plants in the

last few years. The most rapid growth has takeoeptar PV generation, between the end of
2011 and the first trimester of 2013 capacity gbgwnore than 339%°

Italy employs a hybrid regulation for DSOs. Thesairate of return system for capital costs —
they are post-financed by the consumers, whileQR&EX part of DSOs’ costs is financed
through a price-cap regime covering four years.

Generally only consumers pay the network tariffhie Tonly exceptions are the above
mentioned small power plants. As it was alreadyprial, the elements of the tariff depend on
the type of the tariff package. Some includes fike®k, some only energy fees with capacity
limits in some cases.

Dedicated R&D support is available both for reskbacentres and universities but also for
network operators. The costs are financed by thi payer (RSE presentation 2011). As an
example, the biggest distributor, ENEL is aboufingsh its 4 pilot programmes (Interregional
Operational Program - POI) in the 4 Southern regi@@ampania, Calabria, Puglia, and
Sicily) hosting a bulk of wind and PV developmente able to integrate them. The program
consisted of ‘traditional’ grid reinforcement buivblved substantial smart grid elements as
well. The project is expected to result in a MVwnertk that is able to integrate PV plans with
capacity between 100kW and 1 MWApart from the targeted R&D budget, the lItalian
regulator (AEEG) employs amput-based incentive regim®r DSOs to start smart grid
demonstration project8.An expert panel selected eight projects from tloppsals submitted
by DSOs. The projects had to meet several requimesmia order to receive the 2% extra
WACC in addition to the default return that is tlmeentive payment guaranteed for 12
years>®

%% http://cleantechnica.com/2013/04/19/italy-now-i&s7-gw-of-installed-solar-pv-capacity/

" Michele de Nigris (2011): Italy’s smart grid pragnmes and projects in an international contexsentation

— Bologna, 8 June 2011

°% Resolution ARG/elt 39/10

¥ Lo Sciavo et al (2012)hanging the Regulation for Regulating the Chanénevation-driven regulatory
developments in Italy: smart grids, smart metering and e-mobility

(http://'www.iern.net/portal/page/portal/IERN_HOMEER_HOME/ABOUT _ICER/Distinguished_Scholar_A
ward_2012/Winners/ICERaward_ChangingRegulation |.fii)
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Key findings

1. lItaly is one of the leading countries in promotiRES-E developments. Its
extraordinary growth in RES-E based electricity ration is not only fuelled by the
high level of subsidies, but network connectioratedl issues are also regulated on a
very progressive way.

2. What is a distinct characteristic of ltaly is thhe TSO and the DSOs play a very
active role in the connection process. Grid opesattave to expand the network
beyond the connection point if RES-E developmeetgiire it. In addition, for small
RES-E plants the TSO has the mandate to producdugtion forecasts, and the
regulation gives incentives to the TSO to incredseprecision in forecasting. The
costs, cost sharing and the deadlines of the ctionegrocess are regulated in detail,
leaving less discretionary power in the hand ofl gsperators. This creates high
certainty amongst investors in the field of RES-&ealopments for both the new
entrants and for the operators of the alreadyliestplants.

3. ltaly is one of the few countries in Europe thaplegs an advanced form of RES
subsidies: auctioning the potential connection {goin new entrants. In this way the
most economical option - requiring the lowest leoebubsidy - is selected for each
connection. This not only reduces the financialdeuar, but also helps the connection
process and queue management. This type of auwgioisi demanding for the
regulator which needs to determine the connectadpecity and the exact connection
point. The regulator has to possess all necessdoymation on grid status (grid
modelling) and the local RES-E potential (electyigdystem modelling) in order to
carry out this process effectively. Starting thisay Italy also introduced a total
budgetary cap on RES-E subsidies, but there lis &itperience on the actual results of
this decision.

4. At the same time, the regulation is demanding endé&veloper side, too: developers
have to pay 30 % of the connection fees in advéackelp screen for realistic, viable
projects), and with the exception of micro-genam®ES-E plants have to participate
in the reserve market as well (regulability).

5. A central R&D fund is available to cover the expen®f research centres and grid
operators in carrying out pilot programs in thddief distributed generation. This
helps grid operators to assume an active role joeixg the opportunities offered by
distributed electricity generation.
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VIil. CASE STUDY - HUNGARY

1. Brief country description
The Hungarian electricity market can be charaadrigzs a mature market with an important

role for large European companies. In 2012 thd triass electricity generation was 34.41
TWh dominated by the Paks Nuclear Power Plant (NB®P%) and gas-fired power plants
(25.6%). Coal-fired power plants are also an imgdrpart of the electricity mix in Hungary
(19.84%), while the share of the renewable basegepgeneration was 6.3%.

Hungary has strong electricity interconnectionshwis neighbours, the capacity allocations
are transparent and the auction quantities arelynpstdictable. Hungary has been a net
importer since the 1950s. In 2012 the net eleggrionport was 7.97 TWh, supplying 23.15%
of the gross electricity consumption that y&ar.

The total installed capacity in 2012 was aroundaW. 30% of this capacity (including the
Paks NPP) is owned by MVM, a state owned compahyievover half of it is owned by large
European companies.

For the last decade the gross electricity consungf Hungary has been fluctuating — in line
with economic growth — at around 40 TWh per yaa£012 it was 39.95 TWH.

In Hungary the wholesale price of generated eldtgris market based. Electricity can be
traded bilaterally or through the electricity exaga. Since 2010 the subsidiary of MAVIR
(HUPX) operates the Hungarian electricity exchawpere spot and forward products can be
traded. The total traded volume in 2012 in the HUWpXt market was approximately 14.96%
of the total Hungarian gross electricity consumpffoAs there is not an intraday-market yet,
forecasting errors have to be corrected via OT@esaln the wholesale market the major
player is the state-owned company, MVM. Through emship and Power Purchase
Agreements (PPAs) with large Hungarian power plaintontrols about 50% of the total
wholesale market. For this reason the Hungarianrggnand Public Utility Regulatory
Authority (MEKH)®® has identified MVM as a company with significanarket power and
requested that it sells part of its electricitytfmio through transparent auctions.

In the Hungarian retail market there are threeicadly integrated incumbent companies,
EON, RWE and EDF, whose subsidiaries hold a licdaséoth electricity distribution and

trading. There are around 40 active traders thed aperate on the retail market, which
mainly supply large or medium-sized industrial aamers. Although household consumers

0 Source: Statistical Data of the Hungarian Powest&y 2012, MEKH-MAVIR (2013)

®1 Source: Statistical Data of the Hungarian Powest&y 2012, MEKH-MAVIR (2013)

%2 Source: HUPX (Hungarian Power Exchange)

% Hungarian Energy and Public Utility Regulatoryfigifll abbreviation: MEKH) has been the successor o
Hungarian Energy Authority since 2013 April.
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have the right to switch supplier, in 2012 only11% of them purchased electricity from the
free market.

The Hungarian Transmission System Operator (TSQAYM) owns the transmission grid
and operates as a subsidiary of MVM, ensuring —aacord with the Independent
Transmission Operator (ITO) model — the enforcenaérnihe rules for functional unbundling
which conform to the relevant EU Directive. There aix Distribution System Operators
(DSOs) in Hungary; all of them are controlled bygka European energy companies since the
late 1990s.

Hungary has implemented the RES Directives (200EL7and 2009/28/EC). According to
the National Renewable Energy Action Plan (NREATR) RES-E indicative target by 2020 is
10.9%. The majority of RES-E production in 2020Ivaé based on biomass and wind. In
2012 the total installed RES-E capacity was 75%B&, in which wind (42%) and solid
biomass (41%) play significant rol&sSince 2003 RES-E generation has been subsidized
through feed-in tariffs (FIT) and obligatory purslea While a government decree sets the
feed-in tariff>, the MEKH determines the plant-by-plant lengthtaf support period and the
supported amount based on the determination op#yback period. According to present
regulation feed-in tariffs differ by size, intraydéime period, the year of commissioning
(before or after %t January 2008) and partly by technology.

The National Ministry of Development is preparingi@v support scheme and tariff design,
called METAR which should have entered into fonedlie beginning of 2013 but it has not
been introduced yet. This uncertainty blocks nevestments.

2. Determining the maximum connectable renewable capacity
Methods to determine maximum connectable renewableapacity

According to The Electricity Law, TSO/DSOs are gblil to connect RES-E plants which
fulfil the prescribed technical and financial regunents. However, the development of wind
power is restricted systematically in order to gr@vgrid operation problems. Wind power
plants with more than 50 kW installed capacity masstauthorized in a tendering procedure
developed and implemented by the Energy Office.il8mnestriction is not necessary in the
case of PV as no large capacities are anticipatedde NREAP and the level of the feed-in
tariff related to PV is relatively low which doestrsupport large scale investmeffts.

Currently about 330 MW of wind power is installatipcated during the first quota allocation
process in 2005. Available grid capacity could awecwmdate a further 410 MW, which was

% Source: Hungarian Energy and Public Utility Regaria Authority, Annual Report on RES-E and feed-in
tariff system (2012)

% Government Decree 389/2007

% Although for residential application the schemenisre favourable. Due to the net metering applieer @
yearly period, households save the full electritity over the quantity they consume if they cowethrough
own-generation. This means that this amount issnpported through the less generous FIT levelthrough
the full household electricity prices.
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the basis of the wind tender in 2009 (cancelle@@d0 before finalisation) and this figure
could be the basis of future tenders as well. @ditional amount was calculated by MAVIR
using the following method: all the intermittentngeators were considered as one power
plant and the amount of maximum capacity was cageethat it can be regulated without
additional procurement of reserve capacities emghe case of an extreme utilization pattern.
This calculation was carried out in 2608ut the results are still valid according to MAVAR

Since the transmission grid is strong enough tooraccodate the planned amount of
intermittent capacity to the system, grid modelseanmot used during the calculation and the
maximum installed capacities were determined onyytihe need of reserve capacities.
Accordingly, the calculation was carried out foe tiwhole territory of the country, however
during the tendering procedure in 2009 MEKH dividtke@ maximum capacity into two
blocks according to geographical location and eurdistribution (280 MW for the North-
Western part of the country, being the most sugtadalrt for wind generation, and 130 MW
for the other parts).

Present practices of the TSO

The transmission grid in Hungary is well maintainieds in a fairly good condition thus there
is no need for extra investments because of rerlewiakegration at present. The most
important challenge of the TSO with regard to teeelopment of intermittent RES-E is the
lack of reserve capacity. According to MAVIR addital regulatory reserves are needed over
the amount suggested by ENTSO-E in order to be tblealance securely the weather-
dependent generation. MAVIR procures about an @it 100 MW in the case of secondary
upward reserves and the procurement of tertiarynsaxd reserves (on average 140 MW)
can also be explained at least partly by renewaflegration. Under current market
circumstances power plants offering regulatory messecontinually suffer losses and some of
them stop to operate. If this trend continues,l#ok& of reserve capacities can become more
problematic with the increasing share of intermittgeneration. These risks could be
mitigated if weather-dependent producers were atbwo be regulated, reducing the
downward regulatory reserves to be procured byyiseem operator. According to MAVIR’s
current Code of Business Conduct a newly estaldistiad power plant must be capable of
downward regulation, and the same was also prestrib the wind tender. However,
currently operating wind power plants are neithbliged, nor motivated to take part in
system regulation. There are other MAVIR initiaBve® mitigate the problems originating
from the lack of system reserves. In April 2013 MRVjoined the e-GCC project of the
Czech and Slovakian transmission system operatbishwaims to take advantage of the
possibilities of cross-border exchange of regutatemergy. Beyond that MAVIR started

*” MAVIR study
%8 Source: interview with MAVIR
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negotiation with the Slovakian TSO about the pabsilio enable Slovakian power plants
taking part in the Hungarian tender of secondasgmees to expand supply.

Another problem of system regulation is that rer@de/groducers hardly have any incentive
to maintain their schedule. Although they are akssponsible for the balancing energy need
of the system, more favourable rules are appliethéon than to conventional generation in
case of deviations from their schedule. RES-E gdoes are obliged to forecast their
production and give a production schedule to th&tesy operator. The schedules can be
modified by 10.00 am on the delivery day for thaei period after 12.00 on the day in
guestion without any penalty. RES producers hayeaioa 5 HUF (1,6 c€) imbalance fee for
each kWh that exceeds or falls under a specifieestold. This threshold is +/- 50 % for
wind plants, small hydro plants (<5 MW) and PV, 20 % for small biogas power plants (<
5MW) and +/- 5 % for all other installations. Soaase of intermittent capacities, a very high
deviation range (+/- 50%) is exempted from the figrEayments. Up to the first six months
following their connection to the grid, wind andfgas plants (smaller than 5 MW) can also
be exempted from their balancing responsibfiity.

Although there is a possibility of intraday schedubodification, these deviations from the
day-ahead forecast must still be balanced by usat@ncing energy since in the case of RES-
E generation there is no connection between pramu@nd consumption and no intraday
market is in operation where these schedule chasmeéd be counterbalanced.

Role of the regulator in the process

In order to decrease the risks of system secutigyregulator should provide incentives for
the participation of weather-dependent producesygatem regulation. However, according to
European Decree 2009/28/EC the maximum utilizabbrrenewable producers should be
ensured, which means that they would be regulateshvbalancing cannot be solved through
traditional system reserves.

3. Queue management
General issues

DSOs are obliged to connect RES-E plants whichl fillé necessary technical and financial
requirements. Although according to the Electridigw RES producers should be given
priority connection, in practise grid connectiorpbgations are rather handled according to
the order they were handed in.

In order to prevent uncontrollable uptake, the tmiesion of new wind power plants is
restricted: wind power plants with more than 50 k¥\Mnstalled capacity can only be built
and operated on the basis of a tender processil¢ditter). Despite the fact that a grid
connection proposal — issued by the concerned Df®a specific grid connection point is
necessary to take part in the tender, the oveaplhcity of applications exceeded the tendered

% Government Decree 389/2007, MAVIR Commercial Code
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capacities. In the case of other RES-E technolag&milar situation — where demand highly
exceeds the targeted application level - usuallgsdoot arise and queue management
processes are not in place. However, in some dptiations it is possible that several new
power generation projects apply for a connectioomgeto the same connection point. For
example to apply for the KEOP European investmemid$, PV projects had to get a
connection offer from the DSO, as a result of whselveral projects asked for a connection
permit to a given connection point with more capesithan it was possible to connect. In
those cases the DSOs had to make an order, bet e regulated and uniform way of
doing so. The conditions of connection in this kofdsituation are the result of a bargaining
process between the generator and the system opetherefore the DSOs have a
discretionary role in the process. DSOs do not Hhaeeright to turn down projects which
fulfil the prescribed criteria, but it could happémat later applications are assigned less
favourable grid connection points that require mowestments at higher costs.

Application of queue management methods

Wind power quota allocation methods are the onlgngxes of formal queue management
methods in Hungary. First a quota allocation preseas held in 2005 when 330 MW of wind
capacities were allocated. Then in 2009 a tendgringess was opened for an additional 410
MW, but finally it was cancelled in July 2010.

In 2005 MEKH called for a wind power quota allocatiprocess. Investors had to spend
considerable time and resources to obtain varioesnips from approx. 40 different
authorities. After having submitted the necessawguthents in late 2005, the allocation
method was still unclear for the investors. In &ag2006, bids for 1400 MW capacities were
submitted, while 330 MW was available for allocatid@his amount was set by MEKH based
on MAVIR’s opinion which claimed that the grid cduhccommodate only a small amount of
weather-dependent sources of power. Finally, MEKddiadked that the wind capacity rights
were to be allocated on a pro-rata basis, so appBahat fulfilled all the conditions received
only a fraction of their claimed capacity size. Fliecision led to a rent-seeking behaviour
with capacity rights traded in a secondary manketrder to reach the optimal capacity size.

On 30 June 2009, the Minister of Transport, Commation and Energy authorized the
MEKH to start a tender for an additional 410 MWoaipacity. This time MEKH provided a
detailed document about the tendering method am@\hluation of bids by September 2009.
This time the evaluation method for the proposads \nore objective taking into account
criteria such as requested capacity (smaller capaciere supported in order to favour
domestic investors), efficiency, quantity of obbgg purchase and the length of the RES-E
support period. However an explicit price auctiomswot applied, the necessity of giving an
offer concerning obligated purchase quantity anagtle of support period generated an
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implicit price competition. Despite all of theseeparations, in 2010 the newly appointed
Minister for National Development amended the decegulating the wind tender, including
a new point: the tender could be cancelled if miv@n 10% of the applications were
incomplete and/or incorrect. Using this amendmbkatMinistry forced MEKH to cancel the
process in mid-July 2010. According to MEKH and Mmistry, further integration of wind
power would increase end user electricity pricesciwhwent against the policy of the
government to limit the energy expenses of housishdh spite of the sound preparations,
political interests overwrote the intentions of tiegulator, but at this time instead of network
constraints, the impact on end user prices was aséae rationale behind the decision.

Role of the TSO/Energy regulator and the Ministry n the process

Both of the above mentioned quota allocation preegsare prime examples of regulatory
failure. The first round induced rent-seeking bebawv which led to a non-transparent
capacity allocation process. In the second caskowgh the tendering process was more
transparent and objective, political interests botefd with the goal of the regulator. As the
role of the regulator would be to establish a stadohd attractive legal framework and to
provide a transparent and stable environment agdsdender conditions, this political move
undermined the whole tendering process. Since 20&0 tendering process has been
postponed together with the new RES-E regulation.

Although, according to our information, not a sengbmplaint arrived to the MEKH because
of the unfair connection process, it would be woftihh the regulator to consider the
introduction of a more precise regulation in ortlereduce the number of grid connection
applications to the realistic ones. Since RES-Hlpeers do not have to pay any fee when
submitting the grid connection application or incleange for the preliminary information
supplied by the grid operator, RES-E producers hand high number of applications in
order to find the best option for grid connectidmis situation is problematic, it leads to
additional work on the part of the grid operatorthsy do not know which projects will
eventually be realized. Moreover, due to false igppbns it could happen that the best
projects get less favourable connection possiditiThis problem could be mitigated if a
charge for grid connection applications was inttl or a reservation fee or advanced
payment was be paid by the applicants. The regusdtould also consider to specify official
deadlines regarding the grid connection processdidees currently are set by system
operators and can differ from case to case).

4. Connection charge regime
General issues

Grid operators are not allowed to refuse to conaqatnt to the grid: neither due to expected
capacity shortages, nor in cases where they vallrimdditional costs because the grid needs
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to be expanded or reinforced due to the RES-E dpwednt. Ministerial Decree No.
76/2011° establishes the main conditions of the connectimtedure and the setting of
connection costs, but the exact grid connectioruleggns (requested information and
documents) vary from DSO to DSO.

Allocation methods

Grid users pay a connection fee to the grid operatoe they are connected to the grid. The
grid connection tariff consists of the grid conmactbasic tariff, a construction tariff of the
connection line (a charge for the extension ofghé from the connection point to the plant,
which can be asked only from users connected to lolnevoltage grid) and a grid
enforcement tariff (a charge for extension workgdoel the connection point) if necessary.
These fees are not regulated, the decree requihgshe application of the common least cost
principle, but the connection’s place and the abgision are determined by the agreement
between the grid and plant operator. Householddgitants do not need to ask for permission
(they only have a notification obligation) and thegve to pay the grid use charge just as if
they were simple consumers, in spite of becomingerproducers of electricity.

There is a mixed form of shallow and deep cost @gugr in place. In general, plant operators
have to pay the grid connection basic tariff anel ghid connection line’s construction tariff.
The cost of grid reinforcement with regard to aaergrid connections must be borne by the
grid operator (in line with the shallow cost appioato a length of up to 50 m of aerial power
line and 25 m of underground power line for the Mmitage grid and to a length of up to 250
m of aerial power line and 125 m of underground @oline for the medium voltage grid.
However, if the necessary grid enforcement opeanatexceed the aforementioned length, the
power plant operator is obliged to pay the gridoecgment tariff (in line with the deep cost
approach).

Present practice

The realisation of the necessary grid enforcemgrihé obligation of the system operator,
although it can ask for contribution from the poyant developers. They have to agree on
connection fees which cannot exceed the cost ointhestment needed for the connection. If
the grid enforcement enables the connection of mieees, then they share the connection
cost proportionally. If new power plants connecthie same connection point and use grid
developments which were previously financed byanpWhich connected earlier, the newly
connected plant must pay the corresponding prapodf the previous enforcement cost and
the plant connected earlier gets a cost compemsatithough renewable generators do not
gain any priority during the connection processytthave the possibility to ask for a

reduction of the connection fees. The connectiencn be reduced in the following cases: if

® This decree changed several times: previously(8&211/2006, 117/2007 Ministerial Decrees esthbtisthe
main conditions of the grid connection procedure
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at least 70% of the generated electricity comeas frenewable sources, the plant operator can
get a 30% discount from the connection fee; arat ikast 90% of the generated electricity
comes from renewable sources, the plant operatogeta 50% discount. Power plants often
do not take advantages of these discounts becab€edbe more active if full costs are paid,
and on the other hand these costs would be reabdenéng the FIT payment period. E.g. if
these costs are higher, the longer the period ¢veldper receives the FIT to cover the full
investment costs.

Although grid operators are responsible for theeseary expansions in order to enable
connection to the grid, producers have the podsiltd carry out those works themself after
agreeing on the technical conditions with the gnérator. However, even in this situation
the ownership and maintenance responsibility ofatenection instruments and the part of
the grid over the connection point should be passedt to the system operator and will
belong to the public network. Construction of tle@mection by the developer on its own has
the advantage that the cost and time needed faetiigation can be under the control of the
developer, but on the other side a lot of problears arise in reaching the agreement and the
administrative and settlement process is complicasewell.

Since the connection process and the division efscassociated with grid enforcement are
not precisely regulated and the grid operators l@astong bargaining position, power plant
owners have an incentive to cooperate with the Dif@sder to find a connection possibility
which is mutually favourable for both of them.

Role of Regulator/Ministry in the process

Although the cooperation between plant and gridatpes is mostly smooth (we do not have
information about complaints submitted to the MEKEgarding this question), if the
deployment of renewable generators accelerateglaberation of a more detailed regulation
of the connection process should be considered.

5. DSO incentives
Regulatory environment driving DSO activities

Electricity system usage charges are regulateddmynd@mic and Transport Ministry (GKM)
Regulation 64/2011 and the maximum levels are wétd Energy Office?

To determine system usage charges, a price capatieguis adopted with a four year long
regulatory cycle. For the first year of a regulgtperiod charges are determined based on the
system operators adjusted costs and the quantiyfidem two years ago (year —2). Between
the second and the fourth year of the regulatogtecthe actual value of the charges are

" The currently valid maximum levels are set in MMEKH decree about the Electricity system use tari€fr
2013.
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modified according to the incentive scheme in plecerder to increase the efficiency and
improve the services of DSOs, with the followingatgincluded:

- to increase their economic efficiency

- to meet the service quality requirements

- to support the consumers’ activities to increasagnefficiency

- to avoid taking unreasonable risks

- to be able to make their economic and businessypdécisions with proper foresight

If a DSO can reach an improvement in efficiencyexcess of the expectations of the
regulator, the additional cost saving remains wh#nDSO.

Those system users that connect to the distributedwork are obliged to pay transmission
and system operation charges, a charge for ancslenvices and distribution charges which
are the following: distribution basic charge (HUd#loection point/year), distribution capacity
charge (HUF/kW/year), distribution energy chargeJikWh), distribution reactive power
charge (HUF/kWArh) and distribution loss charge HkWh). These charges are
differentiated according to the voltage level ohgection. Electricity producers do not have
to pay grid use tariffs. Beyond the above chargesle based users have to pay a distribution
time schedule balancing fee (HUF/kWh) as well.

Present practices in motivating DSOs to actively pécipate in distributed generation

As mentioned earlier, according to regulations weatde generators should be given a
priority during the grid connection process, butpnmactise they hardly gain any. Moreover,
DSOs face a conflict of interest regarding the emtion of RES-E to their grid because of
the regulation of connection charges. If RES-E poeds opt for the above mentioned
reduced connection fee, only 50 or 70 % of the gnkstment cost is paid by the RES-E
generators, the rest has to be financed by themysperators. Although these additional
costs are included in grid use charges, so theap@tators can pass these costs to the end
consumers, the compensation will only occur in rie&t regulatory cycle. Household-sized
plants create additional problems for the DSO bgseabeir operation decreases the DSO'’s
revenue. Although the loss of sold quantity wiB@be taken into account when determining
grid use charges for the next period, this stilples a significant delay in receiving their
revenue. In addition, wind-dependent renewable rgeoes cause uncertainty in service
guality which makes it more difficult to meet thaaljty requirements set for the DSOs as
well.

Key findings

1. The penetration of RES-E technologies is slowHimgary, due to various factors. PV
receives a very low level of FIT support compamedther EU countries, while wind projects
are constrained by the compulsory tendering procé&é® biomass use in electricity
generation in Hungary was focused up till now om ldrge scale co-firing option, which was
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a rather short term solution to reach EU RES tardeit reduced the uptake of new, efficient
biomass capacities.

A positive promotional tool applied in the countsythe net metering for households with PV
installations, as a consequence of which highewtjraate is expected in the future, also
aided by decreasing PV panel prices and the impgosititude of the DSOs toward these
installations.

2. As the network is quite strong and stable, tB®Tdetermined wind capacity limits based
on the reserve power capacity need, assuming vapédaities as one large intermittent power
plant. This assumption is supported by the fact Wiad plants are densely located in the
North-West of the country. Following this assumptibe capacity limit had been determined
first at a rather low level, which was more tharulded two years later, even though the
calculation methodology was similar. An importaattbr in determining the capacity limit is
the regulability of the plants. As new wind plamian be equipped with this option, the
capacity limits could be increased by prescribimg compulsory application of the necessary
technology.

3. The 2005 quota allocation process showed that a@pplied pro-rata allocation is
inefficient, leading to the uncontrolled rent-seekibehaviour of RES-E developers to reach
an economically efficient size and a more soplastid tendering process is required to select
those investments that are most advantageous fremdint of view of economic efficiency.

The wind tender of 2009 worked relatively well (D1MW application for the 410 MW
capacity limit), the regulator included variousttas in the evaluation in order to enhance the
allocation method: locational signal, regulabilityyantity of obligated purchase and the
demanded length of the RES-E support period. Howyelie option to bid for the required
FIT level by the applicant was still not used. Wiately, political will cancelled the tender in
the final phase due to concerns on the end usee pripacts. Reopening of a new tender is
still awaited by investors but the kept postponed.

4. In the connection charging procedure Hungaryliepm hybrid approach, where RES
promoters can ask for reductions from their paynodrigations. In practice RES developers
generally cooperated with the DSOs in order tomisi location and cost sharing, and
sometimes they paid an extra cost for connectiangrder to ensure timely connection. In
some areas of the connection rules the regulaidndomplete, only provides higher level
guidelines, increasing the discretionary role ef B50s.
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VIil. CASE STUDY - TURKEY

1. Brief country description
Turkey's electricity market is characterised by angoing transition towards a more

competitive operation: the market share of theestatned power generation company
(EUAS) has been steadily decreasing from 74% in 200t6% in 2011 and further to 38% in
2012, while all state-owned DSOs had been privdtizg mid-2013. Turkey is keen on
establishing better interconnections with its nbmlrs: the country’s accession to the Entso-
E means that from 2013 its interconnection withdawila and Greece strengthened, while
Turkey also has plans on better interconnectiotis g eastern and southern neighbours.

By the end of 2012 the total installed capacity W&sGW: the largest share of this capacity
was given by thermal power plants (61%), while loydower plants constituted 35% of the
total capacity. Meanwhile wind power plants were 4fothe total, and the capacity of
geothermal plants was below 1%. In the same yeatdtal gross electricity generation was
239.1 TWh, of which thermal power plants generat@d.5 TWh (73%) — a majority of
which was provided by natural gas fired power damhile coal also had a substantial share —
, hydro power plants generated 57.8 TWh (24%), evtie share of wind power was only 3%
with 5.9 TWh, and geothermal power plants generkggsithan 1 TWh of electric power.

Considering Turkey’s renewable energy policy, dgrthe past years attention was mainly
focused on wind power: following an enormous amoahtapplication for wind power
licences at the national energy regulator (EPDK2007, the regulation had to be revised to
be able to accommodate a large amount of decesgtdalvind connections. Thus, for wind
and solar energy, a tendering process was createldfor solar power the electricity market
law set a 600 MW generation cap for 2013 in thst fiound of the tenders. The framework
for renewable regulation is partly based on theewable utilization law (YEK,2005), which
was amended in 2011; and partly on the electritigyket law. Currently, tenders for wind
and solar power are held by the TSO IAS), while connection permits are issued by either
the local DSOs and/or the TSO — RES licences, hewewe issued by EPDK.

Turkey’s renewables targets are set for 2023 inBleetricity Market Strategy Document
which was adopted in 2009 by the country’s HighnRiag Council. The overall goal is to
increase the share of RES-E to 30% of total el@ttrgeneration. To achieve this, Turkey
intends to increase wind power capacity to 20 GW2b23, while also reaching the full
economic potential of hydroelectric power, whicheimated at 40 GW. Moreover, Turkey
intends to utilize all of its geothermal potentialrrently estimated in the range of 600-1,000
MW. At the same time, Turkey also aims at the wpdead utilization of other renewable
energy sources, mainly solar and biomass. Thendyiforces behind Turkey’s renewable-
friendly policy are:
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- a desire to diversify its energy resources to raiggits dependency on electricity
imports as domestic demand is increasing;

- the aim to improve the cost-efficiency of electygupply for consumers;

- and the objective to increase employment by helpohgmestic equipment
manufacturing.

In Turkey the wholesale price of electricity is ketrbased: electricity can be traded either
under bilateral power trade contracts or withiroaver pool.

At the moment there are 21 separate regional D@gting in Turkey: the current market
structure is a result of the privatisation of thatesowned distribution company (TEBA
which started in 2001. TEDRAwas formerly the owner of 20 out of a total 2lioegl DSOs
(the only other distribution region has been omataby the partially private KCETA
company). Currently the regional companies arepalatized, while distribution assets
remain under the ownership of TEDAAt the same time new investors buying DSOs attain
the right to operate the network while being oldige undertake the necessary investments in
the distribution grid. The DSOs are price regulatatities as a revenue cap is applied to the
distribution system usage fee: the revenue capppsoaed by EPDK for each five-year
implementation period, while the estimated totatributed energy for each DSO is approved
by EPDK annually. The current tariff implementatjperiod of 2011-2015 is characterized by
a relatively high capital expenditure budget anddpoperational expenditures set for DSOs
compared to the previous period: the higher camigdenditures can be explained by the
regulator’s attention to technological investmdiks SCADA (supervisory control and data
acquisition system), geographical information systeand grid automation systems. In
Turkey, service quality is also enhanced througtemives as revenue caps are increased
from the baseline for DSOs with better service ipand decreased for DSOs with lower
quality: this incentive, however, was postponedilutite end of 2013 as distribution
companies could not provide service quality dathictv they explained by the lack of the
necessary infrastructure. Required measuremenpm@guit has to be installed until the end of
2013. Submission of data to the regulator will tstay 2014, and target values of quality
indicator parameters for each DSOs are planneéd io force in 2015.

2. Determining the maximum renewable capacity
Methods to determine maximum connectable renewableapacity

In Turkey there is no nationwide maximum capacigg ®r wind connections, but the
connectable capacity is determined byiAf on a substation basis and auctioned every year.
However, for solar power a 600 MW cap is appliethi¢h includes both solar PV and solar
thermal plants) until December 31, 2013, i.e. ih& found for solar capacity tenders. There
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is also a cap for individual connections for sofwer plants, setting the maximum
individual connection at 50 MW. The 600 MW limitdhaeen in place since the enforcement
of the YEK law — that is since the end of 2011 € &as been determined on a substation
basis by TEAS, taking into account the extent of intermittenhgeation which is manageable
with the current infrastructure. The 600 MW limét subject to increase in the future in line
with network and capacity developments.

The maximum capacity was determined by the new RIg&lation (YEK). The limit is
explained by the excessive amount of wind powerieggmons in the first round of wind
capacity tenders, as the regulator intends to pdecla similar upsurge in solar power
applications.

For both solar and wind power, there is an ex @av@uation process which takes into
account local characteristics of available enegpources and the local grid. Turkey is also
developing more sophisticated wind power forecgsand monitoring which it intends to
incorporate to the grid planning and managementga® For licencing solar plants there is a
mandatory 12-month solar irradiation measuremeribpeand measurement also continues
after commissioning® This measurement, however, is unrelated to the MO cap. For
licencing wind plants there are power flow studiagied out: the TSO evaluates the effect of
wind variability on power flow and the local gridnd bases the planning of investments in
substations and transmission lines on these evahsatThere is also an evaluation of
connectable wind capacity, which investigates thpact of wind power plants on the grid’'s
characteristics. For financial talks to start, ¢heis a mandatory 12-month on-site
measurement for wind power installations.

Present practices of the TSO

Currently, the Turkish regulator emphasizes thatiéivel of maximum grid-connectable wind
and solar power capacities in the future will depen both network developments and the
development of installed capacity. Another measoifacilitate the connection of more wind
power to the grid will be better wind forecastingdamonitoring. The TSO, TI&S, has not
yet procured additional secondary or tertiary resgras a result of increasing wind power
generation, but it states that additional resewiéidikely be needed in the near future if wind
and solar power usage spread according to thergrpkas. However, the regulator believes
that better forecasting will be able to mitigate tieed for additional reserves. At the present,
each wind power plant sends their forecasted ouiputhe next 48 hours in an hourly
breakdown to TEAS every day at 12 am.

2 Out of the 12 months of measurement, 6 months t@be ,on-site” whereas the remaining 6 monthstwan
obtained from meteorlogical data.
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3. Queue management
General issues

The current system of queue management in Turkewifed and solar power was created as
a response to a very large number of wind poweliGgijmns: on a single day — November 1,

2007 — capacity applications came in at more tHarGwW, well in excess of the 40.8 GW

total installed capacity of Turkey at the time. denn Turkey the main problem of the large
amount of wind power licence applications was thahy of these were overlapping — either
with several applications for a given substationwdh overlapping plant sites. As a response
for this excessive amount of applications, the ®irkegulator EPDK delayed applications
for both wind and solar, and spent three yearsreating a transparent process by which
winners among overlapping applications are seleatetissues licences for them. The rules
and steps of the process are published byw§End EPDK.

By January 2012 EPDK issued licences for 7491 MWdwsapacity: of this, 1725 MW was
operational by early 2012 while the rest of theagdty was under construction. At the same
time, due to the large amount of wind applicatitms EPDK has not yet issued licences for
solar power projects: the first round of solar adjyatenders was completed during the
second week of June 2013. A total of around 500icgins for about 9 GW were received,
and their evaluation is under way. By early 201&r¢hwas 114 MW of geothermal capacity
commissioned, while another 155 MW of capacity heghces and were being constructed.
The total volume of issued biomass licences amaoutdel35 MW. Although a very strong
growth is observed in hydropower — in early 2018r¢hwas 29,700 MW worth of issued
licences of which 14,295 MW was under constructidhese mainly mean large HPPs.

Methods of queue management

Currently, licence applications are open for evenygewable category except for wind and
solar: however, solar power applications openeg medently, in June 2013. Licences can be
granted for a maximum of 49 years: Renewable bpsecer licences are granted by EMRA
and technical assessment is provided by the Geraractorate of Renewable Energy
(YEGM), and for hydro projects by the General Diceate of State Hydraulic Works (DS?®

At the beginning of the application process,iAE publishes available capacity for every
substation for connecting wind or solar power, wliile required documents are published on
the regulator’s website. In case of hydro, progsgessment and auction is carried out bl DS
prior to the licence application. After the apptioa process ends, conditions for grid
connection are determined by either the relevan©OD8 THAS, and approved by the
regulator.

3 DSi also signs water usage contract with the licensees
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In case of multiple applications, usage rightsgranted through tenders by IS for wind

and solar power, and D$or hydro power projects — the tenders for wind aplar are based
on bids per MW capacity since March 2013, callashtdbution margin’. This contribution
margin is paid by the winner to TEIAS in additiandtandard connection and system usage
fees that all parties are subject to pay. The egulEPDK’s role about usage rights is to
complete all of the legal procedures needed toimlii@ usage right of the plant site in case it
is not owned by the investor.

In case the assessment is positive, the applic&iapproved, and some obligations may be
determined for licencing. Following the successfpiplication an Environmental Impact
Assessment (EIA) is carried out by the MinistryEfvironment and Urban Planning. The
investor has to sign a contract with eithedAE (wind and solar) or DShydro): at this stage
of the process, before final licencing, there aeally obligations for the investor to increase
the limit of the initial collateral (which is 10,00TRY per MW of capacity), amend the status
of its company, or increase the capital of the camyp- these obligations must be fulfilled in
90 days, the only exception being the deadlineafoomprehensive EIA (if needed), which is
300 days. If the investor fulfils all obligatiorthen the project obtains a licence.

4. Connection charge regime
Allocation methods

Turkey employs a shallow connection regime, meattiag fees only cover part of the direct
costs of connection. If there is only one applmatfor a certain substation, the regulator
allocates the connection right to the sole apptiGard pays the standard connection and
system usage fees. If there are multiple applinatitor connection at a substation, the
connection right is given out based on a sealeticauwhere the applicant with the highest
bid wins the connection right: the bid is the feeSD) per kWh the investor is willing to
pay if the licence is obtained. This usage feesotdl the scarcity of the network resource. As
there is a limit on its usage, developers pay aféeausing it, thus the higher bid or bids
should be accepted, till the resource is fullyisgdl. This fee is reflecting the RES-E
developer’s willingness to pay for the given reseurThis information, together with the
wind speed measurement data could be used lpSTHter, to estimate the connectable
potential more precisely, which might result inre&sed connectable capacity values. The
willingness to pay the usage fee also gives infoionao the TSO on where it should increase
network capacity in the near future.
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Present practice

In the Turkish system renewable energy sources hgueority in connections to a certain

substation when competing with conventional powanis — however, as we have seen
above, due to technical limitations available wardl solar capacity is fixed on a substation
basis. At the same time there are a number of mesta support RES penetration: RES
investors only need to pay 1% of the regular (offighoencing fee; they are exempted from

paying the annual licence fee for the first 8 yeafr¢heir plant’s operation; there is an 85%
deduction in system usage tariffs for the first&ang of operation which is applicable for
plants commissioned no later than December 31,.2I4iS latter reduction is also extendable
for a maximum of 5 years.

In general, there is a fixed (“regular”) licencifege at the time of connection which is to be
paid by the investor, and also an annual licende® from which RES producers are
exempted in the first 8 years of the plant’s operatlt is, however, possible to operate a
small, household scale plant (currently up to 1 Méépacity) without either obtaining a
licence or registering a company (“exempted gerergt

A key element of Turkey’'s renewable promotion isttlall electricity consumers pay for

renewables as the RES fee is included in theitratéy bills — the Turkish regulator stresses
the importance of all consumers in the country sufipy green power generation.

Renewables are promoted in a number of ways, twibeinost important ones being fixed

feed-in tariffs and purchase obligations for suggli whereas all suppliers must procure
renewable power in proportion with their shareatak electricity supply.

The present practice of TS in determining the maximum connectable capacityd an
allocating it according to the highest bids recdifer the usage of the network could be
viewed as a cautious approach to explore the n&tsviimits, and at the same time gain more
information for future planning and developmentthis way Turkey created a unique, and up
till now working method to control the speed of eryw high uptake of RES-E, while at the
same time bringing economic rationale into its retcharging.

Key findings

1. Turkey has been characterised by fast RES-E deveopfor the last years due to its
proactive policy in the field, aiming to reduce ionpdependency and supporting the
strong growth in electricity demand. Wind capasitege already auctioned and a 600
MW auction is planned for solar systems for thiarye

2. Turkey needs substantial grid developments anébkettecasting, monitoring tools to
support further RES-E connections to its system.
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3. Turkey applies a unique queue management systemvifud installations, where
project promoters bid up their usage charges fomeotion (paid on each MW of
capacity) in case of multiple applications for aayi connection point and/or site. It is
an effective and transparent auctioning methodatadle the queues of applicants. At
the same time, by applying this tool, the TSO alsceives information on the
promoters’ willingness to pay, and also on the tioces where the grid needs to be
reinforced in order to accommodate more RES-E d¢apsi.c

4. A further regulatory tool to promote RES-E devel@mnis providing a significant
reduction from the connection and grid usage feefRES-E projects for a period of
up to 5 years.
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