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Economic Regulation of Network Connection of Offshore Wind .
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Abstract ; [ Introduction ] This paper is Part 1 of two papers, looking at applying European countries’ experience with economic regu-
lation to one of the urgent challenges of China’s electricity systems: namely the effective connection of offshore wind. [ Method | U-
sing a methodology adapted from recent literature on comparative analysis of regulatory regimes, five components of regulatory re-
gimes for offshore wind are defined; regulatory entity, degree of effective unbundling, connection charging method, tariff regulatory
method and entity responsible for constructing/operation of the offshore connection. Regulatory regimes, including three case studies
of innovative regulatory regimes, are assessed in terms of four criteria; “Price Signal”, “Cost Efficiency Incentives”, “Planning”
and “Timely Connection Investment”. [ Result]The paper shows that the TSO model, the generator model and the third-party model
present three different, but equally successful, paths to address the challenges of offshore wind connection. [ Conclusion ] China’s
policy-makers could learn from these experiences, both in understanding the properties of basic regulatory methods, as well as the reg-
ulatory innovations. This is further discussed in Part 2 of the paper.
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. challenges. Having served the economic growth of the
0 Introduction _
country over the past decades through extensive devel-

China’ s electricity system is facing enormous opment, the time has come to “shift gear” towards ef-

ficient operation. This paper is Part 1 of two papers,

looking at applying European countries’ experience
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ges of China’s electricity systems: namely the effec-
tive connection of offshore wind. The March 2015 e-
lectricity reform programme envisages major changes
to the electricity sector policy and regulatory frame-
work in China, including the introduction of a separate
mechanism of economic regulation for network compa-
nies. The two papers analyse the envisaged regulatory
regime, comparing it with advanced European approa-
ches, and concluding that the new regulatory methods
still need refinement. For the connection of offshore
wind in particular, the most recent European regulato-
ry innovations would provide useful lessons for China.

The two papers draw on literature from a number
of fields: regulatory economics, RE network integra-
tion issues in Europe and China and China’s 2015 e-
lectricity reform. Its methodology is adapted from re-
cent literature on European offshore connection regula-
tory regimes, particularly Meeus et al. (2012)"" and
Meeus (2014 ).

This Part 1 of the series describes some basic
characteristics of offshore wind connection to the net-
work and defines and analyses regulatory regimes for
offshore wind in Europe, including three case studies

of innovative regulatory regimes.
1 Offshore wind

In recent years, both in Europe and in China,
offshore wind power development is becoming more
prominent. In Europe, technological and economic
challenges related to both the wind farms and the is-
sues of transmitting power from them over large dis-
tances are being addressed by the industry and the pol-
icymakers in a concerted way. A group of 11 of Eu-
rope’s largest energy companies has pledged to drive
down costs of OWPs from current average EUR141/
MWh to EUR80/MWh by 2025, and 9 European
countries have signed a memorandum of understanding
for co-operation on spatial planning, grids, finance,
technical standards and regulation. A European off-
shore grid is anticipated.

The drivers for rapid expansion of offshore wind

seem less powerful in China than in Europe, and the

progress compared to targets reflects this. While Euro-
pean countries’ offshore wind development is on-track
with official targets and predictions, China’s 12" FYP
offshore wind targets are only 15% met, and for the
next 5 years, during the 13" FYP, the development is
expected to be “pragmatic” and “in an orderly fash-
ion” (NDRC, 2016) ",

The costs of the offshore transmission connection
depend on the technology used and some additional
considerations from investors and transmission compa-
nies. When considered in the context of economic reg-
ulation, the following features are noteworthy .

1) Offshore transmission costs are highly uncer-
tain, contributing to the increased risks of connection
investments.

2) In Europe, offshore transmission costs are a
much larger share of overall investment costs (up to
25% ) than for onshore (5% ) ( Weissensteiner et al.
2011: 4632)"*). In China, this difference is less pro-
nounced —15% compared to 14% .

3) Offshore connection investments required are
very large; admittedly in China the costs projected for
offshore wind connection are much lower than for on-
shore wind; however, the question of an optimal regu-
latory regime to deliver the offshore transmission in-

vestments in China is of economic significance.

2 Regulatory regimes for offshore wind con-
nection

2.1 Components of regulatory regimes

For this paper the term “regulatory regime” en-
compasses the complex of organisational arrange-
ments, methods of economic regulation and pricing
structures applied to (and by) transmission network
companies in the context of connection of offshore
wind generators. These specific regulatory regimes for
offshore wind connection are based on/ determined by
the general regulatory regime for transmission network
companies. Figure 1 depicts the five components of
the regulatory regime considered in this paper within
the business model of the transmission network compa-

ny and the entity responsible for offshore connection
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Fig. 1 Conceptual representation of regulatory regime for offshore transmission within network companies’ business model.
Source; Adaptation from Joode et al. (2009; 2908) 5!

and transmission. They are in detail explained below.

1) The characteristics of the entity undertaking
the economic regulation (i. e. the regulator) in terms
of its independence and responsibilities.

A crucial part of most electricity reforms world-
wide has been the establishment of an independent reg-
ulator. It is the recommended approach of the World
Bank for all developing countries ( Jamasb 2003 )"’
and has been proven to be the single essential ingredi-
ent in successful electricity sector reform ( Pollitt
20097, Zhang et al. 2006"*). In the EU, the estab-
lishment of an independent regulatory authority with
clear responsibility for price regulation in the sector
has become a legal requirement of the Third EU Ener-
gy Package. Decisions are made in a technical rule-
based framework and not influenced by short-term pol-
icy considerations. The existence of an independent
regulator undertaking economic regulation will be seen
to advance the fulfilment of all assessment criteria used
in this paper.

2) The source of income/scope of activities (and
hence degree of unbundling) of the regulated transmis-

sion company.

The unbundling of network activities, which are
natural monopolies, from the potentially competitive
activities of generation and supply is another funda-
mental ingredient of electricity sector reforms. The
crucial point here is the separation of the transmission
network from generation. The complete unbundling of
network activities from generation is crucial for the
proper operation of both the competitive wholesale
market and the regulatory methods employed for the
TSO. Complete unbundling of network activities from
generation is therefore essential for the fulfilment of all
assessment criteria used in this paper.

3) The extent to which offshore generators have
to pay for their connection to the network.

There are three main methods of connection char-
ging that can be employed:

(1) Super-shallow: The generator bears costs on-
ly for the actual power plant, including internal wir-
ing; the costs of all other connection assets and for re-
quired network reinforcements are paid for by all users
of the transmission system.

(2) Shallow: The generator bears the costs for the

actual power plant, including internal wiring, and also
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for the connection assets required for the particular con-
nection; the costs for required network reinforcements
are paid for by all users of the transmission system.
(3) Deep: The generator bears the costs for the
actual power plant, including internal wiring, and also
for the connection assets required for the particular
connection and also for network reinforcements.
Figure 2 illustrates them with regard to an OWP

connection.

Direct current
Alternating current

Converter station AC/DC

HYV network
Converter station DC/AC.
OWP substation Transformer
Intertidal cable Onshore cable
Ll Sea cable
Cabling at sea ! Cabilingonshore
owp } TSO —

shallow connection

OWP —
deep connection

— owp — N0 —
super shallow connection

Fig. 2 lllustration of three charging approaches for offshore wind
connection( HVDC example) .
Source; Adaptation from Tenne T (2013) [°!

The deeper the charging method, the better ( the-
oretically ) is the price signal. If the prospective gener-
ator is confronted with deep connection charges, the
location for the plant will take into account the re-
quired connection costs, including grid reinforce-
ments. However, in a meshed transmission system, in
which the configuration of generators and load is chan-
ging all the time, it is impossible to fairly calculate
and allocate the system costs caused by any particular
connection. Therefore, deep charging is not a realistic
option. Shallow charging avoids the need to calculate
the costs of network upgrading in the overall system
while still providing some price signal, but it still has
the problem that subsequent connections in the same
location might make use of assets paid for already by
the “first mover” . For this reason, and in order to
give additional support to RE, many countries use a
super-shallow charging approach for RE facilities.

Independently from who first pays for connec-
tion, all costs will, eventually, be paid by the elec-

tricity customers, but the super-shallow model results

in some overall cost savings under certain conditions.
Consequently, within the framework of this paper,
deep or shallow charges would be positive in terms of
a price signal, but there might be cost advantages in
super-shallow charging compared to shallow charging.

4) The method of economic regulation used for
determining the allowed revenue overall and for off-
shore connection and transmission.

Four main choices are relevant here: Rate of re-
turn ( RoR ) ; Incentive regulation; Hybrid methods
(combination of RoR and incentive regulation); No
explicit method®.

Under RoR regulation, the regulator determines
the allowed revenue for the transmission company, an-
nually, based on actual costs from the past year and a
RoR on the regulated asset base (RAB). The RAB is
the value of the network related assets employed by the
company, and the RoR is determined as the weighted
average cost of capital (WACC). The idea is to com-
pensate all costs and provide a fair return. In the past,
this method was widely used. It provides certainty for
recovering investments, but lacks incentives to in-
crease efficiency. It also suffers from the so called
Averch-Johnson effect-the tendency to over-invest in
capital.

Under incentive regulation the regulator analyses
the company’s actual (and some forecast) costs only
at the beginning of each regulatory period (often every
3 ~5 years). The regulator then sets a revenue cap for
the whole regulatory period ahead in such a way that
each year the allowed revenue adjusted for inflation,
(for example the Retail Price Index RPI) decreases
based on the application of an efficiency factor ( so
called X factor). This factor reflects the degree of ef-
ficiency improvements the regulator considers reasona-
ble (RPI-X).

Incentive regulation works well for efficiency in-
ducement, but it comes under pressure when the net-

work company needs to undertake large risky capital

® This option has been added for the application to China. Tt does

not exist in Europe.
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investments as is the case with integrating RE. If the
regulator has an interest in ensuring that grid expansion
investments are in line (timing and size) with newly
established production facilities ( which are not under
control of the transmission company or the regulator,
as it is in the competitive generation market) , the reg-
ulator must chose a relatively high price cap. Howev-
er, this conflicts with the other desirable features of
this regulatory method-the drive for efficiency.

The result of such dilemmas is the use of hybrid
regulatory methods, for example the so called “build-
ing block approach” with explicit CAPEX projections,
used in the UK, or the separate regulation of excep-
tional investment measures. This latter method will be
explored in the German case study. A good overview
of regulatory methods used specifically for transmis-
sion companies in Europe is contained in CIGRE
(2012) 117,

For the assessment, it is important to note that
there is no clear-cut preference: RoR regulation lacks
good price signals and cost efficiency, but gives more
assurance for investments. RPI-X is good for efficien-
cy improvements, but it is difficult to predict required
costs for a long future regulatory period. When con-
sidering offshore wind connection, the problem is that
it requires a method which gives good incentives for
efficiency (especially as it uses new technology) , but
also security to the investments-something very diffi-
cult to reconcile within any standard regulatory frame-
work.

5) Entity responsible for constructing the offshore
connection and for operating it.

Traditional regulatory economics would consider
the establishment and operation of offshore grid infra-
structure a natural monopoly and hence it should be
less costly if these economic activities are carried out
by one firm compared to two or more firms. Similar to
the onshore grid, the TSO should be best placed to re-
alise the efficient co-ordination of the demands of all
potential users when constructing and operating the
offshore transmission infrastructure. This is the TSO

model.

However, there is an alternative view. Namely,
that the connection of isolated single offshore wind
farms is not characterised by natural monopoly charac-
teristics, and hence should be a competitive activity.
Moreover, in practice, it turns out that both develop-
ers and regulators have a preference for such a genera-
tor model. Developers feel they have more control o-
ver costs, design and timing of the connection. In ad-
dition, the very high connection costs and the uncer-
tainties related to rapid technological development
make it attractive for the regulator to use competitive
elements in order to assert pressure for cost efficiency.

In this situation, an intermediate organisational
option, developed in the UK but subsequently contem-
plated by other countries, is to have a third party ow-
ning and operating the offshore transmission assets-a
party who can have a wider focus than a single off-
shore generator, a party that fulfils the EU unbundling
obligations and can be separately regulated, and yet
this party would be appointed by a competitive
process, allowing some cost savings. This is the third-
party model.

In terms of the assessment for this paper, the
TSO model favours the planning criteria, and in con-
nection with super-shallow charging it might also have
cost efficiency properties. However, under the stand-
ard incentive regulation method, the TSO model might
not achieve timely connections-unless the regulator for-
goes cost efficiency by allowing a very high price cap.
The generator model scores well on price signal, cost
efficiency and timely connection-because of the com-
petitive drive of the generator to complete the connec-
tion on time and at lowest possible cost. However, the
planning criteria would not be fulfilled. The third-par-
ty model retains some of the advantages of the genera-
tor model and adds the possibility of wider planning.
2.2 Case studies

The case studies below set out three distinct mod-
els for offshore wind connection which co-exist in Eu-
rope; the TSO model, the generator model, and the
third party model (Meeus 2014 )"’

The models differ in terms of their combinations
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of components (3), (4) and (5) of the regulatory
regime, i.e. regulatory method, charging approach
and organisation of responsibilities. This is depicted in
Figure 3.

Case studies have been chosen to illustrate the
differences and methods employed; Germany for the
TSO model, the UK system, until 2009, for the gen-
erator model, and the UK system, after 2009, for the
third-party model.

2.2.1 Case 1: The TSO model ( Germany )

The TSO model assumes that offshore network in-
frastructure has the same natural monopoly features as
onshore and hence the TSO, regulated by economic
regulation, should have the sole responsibility for con-
structing and operating this infrastructure.

In this model the regulatory method employed for
the TSO onshore grid is extended to cover the new off-
shore operations. In Germany, this system is incentive
regulation undertaken by Germany’ s regulator, the
Bundesnetzagentur ( BNetzA ). This method involves
a thorough cost analysis at the beginning of each regu-
latory period (every 4 years), a projection of certain
cost components for the whole regulatory period a-
head, and an efficiency comparison ( by special statis-

tical methods assessing the overall costs - called TO-

TEX benchmarking) resulting in the determination of
an efficiency factor (X factor). The allowed revenue
to be earned over the coming 4 years ahead is set in
advance based on costs, adjusted for inflation, minus
yearly mandatory efficiency savings ( X factor). Any
additional efficiency savings the company can make
within the regulatory period are retained as extra prof-
it.

The advantage of incentive regulation is a focus
on cost efficiency, and this is especially pronounced
with TOTEX benchmarking. When the TSO has to
connect a large number of OWPs, with the associated
technical challenges and uncertainties, this creates
large risks. Moreover, for offshore wind Germany
employs a super-shallow charging method called
“Plug-At-Sea” .

At the beginning, the German regulatory system
experienced serious problems with regard to connecting
OWPs. In order to overcome them, Germany intro-
duced some modifications to its regulatory regime

1) From 2016 onwards, the right of each individual
offshore wind farm to be connected at the time of com-
missioning has been replaced by the “O-NEP”— the
Offshore Network Development Plan (recent version see
50 Hertz et al. 2015"""). The O-NEP, which is updated

| Germany ” UK - before 2009 UK - after 2009 |
| Independent Regulator | I Government Ministry | I Independent Regulator || Government Ministry Independent Regulator | | Government Ministry |
Typical TSO Tra@nzlss@n and Net\"vm.'k and Typical TSO Tranvsmvlssu.m Network and Typical TSO Tragsnlﬁ:ss:qn and Network and
(Full distribution trading (Full and distribution ) trading (Full distribution trading
bl (network (incomplete unbundling (network (incomplete unbundling (network (incomplete
6 unbundling) unbundling) & unbundling) unbundling) & unbundling) unbundling)
Super-shallow Shallow Deep Super-shallow Shallow Deep Super-shallow Shallow Deep
connection connection connection connection connection connection connection connection connection
charges charges charges charges charges charges charges charges charges
General Transmission Regulation General Transmission Regulation General Transmission Regulation
RoR Hybrid Incentive Compe- RoR Hybrid Incentive Compe- RoR Hybrid Incentive [ Compe-
Regulation || methods Regulation tition Regulation || methods || Regulation tition Regulation || methods || Regulation tition
Offshore Transmission Regulation Offshore Transmission Regulation Offshore Transmission Regulation
RoR Hybrid Incentive Compe- RoR Hybrid Incentive || Compe- RoR Hybrid Incentive || Compe-
Regulation | | methods || Regulation tition Regulation || methods || Regulation || tition Regulation || methods | Regulation || tition
Responsible for offshore connection Responsible for offshore connection Responsible for offshore connection
TSO Offshore Third Party TSO Ol Third Party TSO Offshore Third Party
generator generator generator

Fig. 3 Comparative representation of regulatory regimes
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and approved by the regulator every two years after soci-
ety-wide consultation, contains binding plans for the co-
ordinated and efficient construction of connections of
OWPs and the overall offshore grid system.

2) The incentive regulation method was modified
to take account of the special characteristics of the off-
shore connection investments. Capital costs incurred
for connection of OWPs are not part of the usual in-
centive regulation-instead they are added to the al-
lowed revenue for the regulatory period. At the end of
the regulatory period these costs do not enter the inter-
company efficiency comparison.

3) The transmission companies are obliged to im-
plement the connections and grid reinforcements con-
tained in the O-NEP in accordance with the deadlines
of the O-NEP. If they do not fulfil it, the OWP has
the right to demand compensation. This liability sys-
tem was introduced in the 2013 Energy Law amend-
ment.

These modifications have resulted in a marked
improvement of the connection of OWPs by the TSOs
in Germany. The system has been endorsed by the
TSOs and the market participants.

2.2.2 Case 2: The generator model ( UK until
2009)
Under the generator model, used in the Uk until

2009, and still applied in some European countries

(for example Sweden), each OWP developer is re-
sponsible for connecting their station to shore and for
operating the connection assets during the lifetime of
the project. The offshore generator integrates the con-
nection planning, design, equipment ordering and con-
struction within the overall process of constructing the
OWP. As OWP construction is competitive, the bene-
fits of competition (i.e. lower costs) are extended to
the acquisition, installation and operation of the con-
nection assets. Moreover, the achievement of timely
connection is assured: the developer has full control o-
ver the overall process. Many developers prefer to
shoulder the connection task themselves compared to it
being out of their control, or “a black box”.

This approach corresponds to shallow charging,
as the OWP pays all costs of the connection up to the
onshore substation. The basis of this model is the as-
sumption that offshore connection assets are a mere ex-
tension of the OWP. Indeed, as long as only radial
connections are contemplated, this position might be
justified. Figure 4 below depicts the contrast between
radial and integrated connections of OWP.

As can be seen, the co-ordinated method could a-
chieve substantial savings: In the fourth case only two
sub-sea cables are required instead of four. However,
with the generator model, OWP developers would

have difficulties in negotiating the cost sharing and

Transmission Design Strategies— Visual Configuration Illustration

Ry

1 GW cable to shore

2 GW cable to shore

Source: Adapted from

1 GW Wind
National Grid(2011:11) m

Farm Arrray

1 GW cable to shore

2 GW cable to shore 2 GW cable to shore

HVDC platform and

1 GW cable to shore 1 GW cable to shore

2 GW cable to shore

AC platform and
cable cable

Fig. 4 Radial and co-ordinated network connection (adapted from National Grid, 2011, 11 121
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joint construction arrangements required for the co-or-
dinated approach. Moreover, as soon as one moves a-
way from simple radial connections, the offshore con-
nections become an offshore grid with natural monopo-
ly characteristics and (in the EU) requirements for un-
bundling.
2.2.3 Case 3: The Third-Party model ( UK after
2009)

Once the offshore sector starts to develop rapidly,
the generator model becomes problematic. From 2005
onwards, the UK regulator led a process of analysis
and consultations, resulting in the adoption, from
2009, of a special regime for offshore connections in
the UK - the third-party model.

This model separates onshore transmission from
offshore transmission (as does the generator model ) ,
but it treats offshore transmission as a regulated activi-
ty, applying a special regulatory method, distinct from
the usual regulation of the TSO. The offshore trans-
mission regulatory regime is based on tenders, run by
Ofgem, for offshore transmission licenses to be awar-
ded to Offshore Transmission Owners ( OFTO)®. It
consists of several stages:

1) Pre-qualification-resulting in a long-list of bid-
ders (pass/fail test).

2) Qualification to Tender-resulting in a short-list
of bidders ( scored assessment) .

3) Invitation to Tender-resulting in choosing the
preferred bidder (scored assessment).

4) Issuing of the Offshore Transmission Licence.

The process is elaborately crafted and well organ-
ised, aiming to balance the desire for a wide participa-
tion of bidders (and hence competition) with the need
to ensure that only companies with the necessary tech-
nical, managerial and financial capabilities are consid-
ered for receiving the respective licences.

There are two main variants to the regime; “OF-
TO build” means that the OFTO is appointed at the
pre-construction stage, and then builds, owns and op-

erates the assets. “ Generator build” means the off-

©® Sece Ofgem (2016)"*! for an example related to Round 4.

shore generator builds the connection assets, but on
completion he must sell them by tender to an OFTO.
In either case, competition is employed in order to
drive connection costs down. Ofgem states that com-
petitive tendering is cutting the costs for connecting
offshore wind farms to the UK high voltage grid by at
least £ 700m ( Ofgem 2016) ",

Ofgem considers that the third-party model is the
best approach to meet the challenging 2020 environ-
mental targets, which require an unprecedented a-
mount of OWPs to be built, at high cost. This “step
change” in network investment “calls for a more dy-
namic approach to the development of transmission
networks: an open, competitive approach that is built
on encouraging innovation and new sources of techni-
cal expertise and finance” (Ofgem 2016) "',

2.3 Assessment of Regulatory Regimes

While the design of regulatory regimes is a matter
of intense debate, there is a broad consensus on what a
good regulatory regime should try to achieve. Most
simply put, good regulation should try to mimic com-
petition as close as possible. Competition would be the
first best choice, but regulation is required because of
the natural monopoly characteristics of the network ac-
tivity. Therefore, regulation should strive to achieve
what competition would “naturally” deliver-namely al-
locative efficiency ( correct prices and price signals) ,
cost efficiency (and incentives to lower costs), and
quality of service.

What do allocative efficiency, cost efficiency and
quality mean for offshore wind connection?

Allocative efficiency is concerned with correct
price signals, in this case that “ generators receive a
price signal so that they internalise the cost of their de-
mand for transmission services in the total investment”
(Meeus 2014: 4)'*'. Meeus et al. (2012)"" call it
the “beneficiaries pay principle”. This cost of the de-
mand for transmission services includes the capital cost
of the connection assets, the ongoing costs for operat-
ing the connection, including network losses, and the
additional costs imposed on the overall transmission

system caused by the size and the location of the addi-
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tional connection. This paper will use “Price Signal”
as criteria for allocative efficiency.

Cost efficiency is concerned with optimising costs
and quality of services provided. The achievement of
cost efficiency in a regulated context is particularly
challenging, as without the pressure of competition,
the company does not have an incentive to be effi-
cient. Incentive regulation tries to deal with this issue,
but the methods are imperfect, especially in the con-
text of rapid technological change, increased techno-
logical risks and innovation. Meeus et al. (2012)""
Meeus(2014)"* and Keyaerts and Meeus (2015 ) "
therefore advocate using “Element of Competition” as
assessment criteria. However, in this paper the criteria
will be called “Cost Efficiency Incentives” -being clos-
er to the original wording of regulatory objectives. It
is assumed ( together with Meeus et al. 2012'"" and
Meeus 2014 %) that cost efficiency incentives can o-
riginate either from competition or the application of
incentive regulatory methods, but that competition
would be preferable in the context of offshore connec-
tions ( rapid technological change, increased techno-
logical risks and innovation) .

An additional aspect of cost efficiency relates to
investments-particularly the overall investment activity
of the transmission companies in relation to offshore
wind connections. Costs of connection can be opti-
mised if the whole series of subsequent connection re-
quests are considered together in a co-ordinated and
planned approach. Meeus et al. (2012)""" and Meeus
(2014 ) ") call this principle “ Advanced connection
planning” , or “Planning”.

Quality means that certain standards of quality
will be met. For transmission services and connections
the standards related to reliability and safety is usually
formulated in Grid Codes and similar regulations. The
achievement of these standards is then a clear legal re-
quirement, not a criteria of the regulatory regime.
However, “Timely Connection Investment” is a quali-
ty criteria worth adding. In an unbundled sector the
optimisation of investment decisions of transmission

companies and generation companies are treated inde-

pendently from each other, but the regulator has an in-
terest in ensuring that grid expansion investments are
in line (timing and size) with the newly established
production facilities.
2.4 Discussion and comparison of the case stud-
ies

The case studies present three different paths to
addressing the challenges of offshore wind connection.
They are all moderately successful in addressing the
regulatory criteria, as can be seen from the summary

assessment in Table 1.

Tab. 1 Summary assessment of case studies
Assessment TSO Generator Third party
Criteria/level of model model Model
achievement ( Germany ) (UK) (UK)
Price Signal - Green Green
Cost Effici
o 1Vc1ency Yellow Green Green
Incentives
Planning Green _ Yellow
Timely C ti
ety Lonnection Green Green Yellow

Investment

Note; Green—Regulatory regime is expected to fulfil criteria well;
Yellow—Regulatory regime has some potential to fulfil the criteria;
Red—Regulatory regime is expected to not fulfil criteria.

The main points are ;

1) First, the approach to charging determines the
fulfilment of the price signal criteria. The German
TSO model, using super-shallow charges, does not
score well for this criterion, while the other two mod-
els (shallow charges) do.

2) Secondly, only the TSO model and the third-
party model are geared towards larger and co-ordinated
deployment of offshore wind. The generator model,
despite its considerable advantages for cost efficiency
and timely connection, does not provide for a co-ordi-
nated connection approach. Moreover, once the off-
shore grid infrastructure resembles a transmission grid,
the EU unbundling requirements will not allow this
model to continue. This means that the “red” scored
for the generator model in the criteria “Planning” is a
“show-stopper” -at least in the EU; it is worse than the
“red” scored for the TSO model for the Price Signal
criteria, because it affects the legality of the regime.

Consequently, out of the three presented models, in
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Europe, only two are likely to have longer-term pros-
pects: the TSO model and the third-party model.

3) Thirdly, while neither of the two prospective
models (1 and 3) scores well for all criteria, industry
participants and regulators consider both models work-
able. This is also confirmed by the successful develop-
ment of the sector in both countries in recent years.

4) Fourth, the success of both prospective mod-
els crucially depends on some regulatory innovations

(1) In Germany, the TSO incentive regulation
method was modified by introducing special invest-
ment measures, which are regulated separately by a
method similar to the RoR approach. In addition, a
centralised planning method was imposed on the pro-
spective OWP developers as well as the TSOs-the le-
gally binding O-NEP coupled with legally enforceable
compensation claims for connection delays. While the
introduction of special regulation for investment meas-
ures is less conducive to the cost efficiency of the con-
nection investments, the approach emphasises risk re-
duction and overall connection planning ( and hence it
might overall reduce costs). It needs to be stressed
that until the special regulatory adjustments were intro-
duced, developers viewed grid regulation as a key bar-
rier in Germany. This was in marked contrast to
the UK.

(2) Crucial features of the third-party model are
the bundling of the tenders for the OFTOs, and the
fair and transparent organisation of these tenders by
Ofgem. The bundling of OFTO tenders within the
zones of an integrated offshore network development
plan improves the planning criteria, which would oth-
erwise not necessarily be fulfilled. The thorough or-
ganisation of the tenders by Ofgem and the retaining of
the choice to undertake the “Generator build” option
with obligatory sale afterwards, allows the criteria of
Cost Efficiency and Timely Connection Investment to
be retained from the generator model.

5) Fifth, the final comparison between the TSO
model and the third-party model comes down to pref-
erence and perceptions about achievable advantages

from more comprehensive planning ( TSO model) ver-

sus more cost efficiency arising from competition
(third party model ). Arguably, this is a matter of
basic cultural differences: as can be seen in other areas
of regulation, the UK regulator traditionally prefers
competition, while the German system emphasises co-

ordination and planning
3 Conclusion

During the 1990s and 2000s most countries estab-
lished regulatory authorities and developed sophisticat-
ed methods of regulating their network companies and
associated markets for electricity, gas, telecommuni-
cations and water. Within the EU, there are now ex-
plicit legal requirements for the independence of regu-
latory authorities, their functions and powers, and for
the principles and methods they should use for regula-
ting the natural monopoly networks.

European electricity regulators have started to
modify regulatory methods in response to the challen-
ges of integrating RE into the electricity network. The
main area of regulatory innovations is in offshore wind
connection, where three different European models
currently exist side by side. In principle, all three
models presented from Europe, could be applied in

China. This is further discussed in Part 2 of the paper.
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