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Economic Regulation of Network Connection of Offshore Wind
Applying European Experience to China: Part II
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Abstract; [ Introduction ] This paper is Part 2 of two papers, looking at applying European countries’ experience with economic reg-
ulation to one of the urgent challenges of China’s electricity systems: namely the effective connection of offshore wind. [ Method ] U-
sing a methodology of comparative analysis of regulatory regimes, five components of regulatory regimes for offshore wind are de-
fined and assessed for China: regulatory entity, degree of effective unbundling, tariff regulatory method and connection charging
method and responsible entity. The paper analyses the changes to China’s network regulatory regime under way through Document
No. 9 and related regulatory changes, including the introduction of a separate mechanism of economic regulation for China’s network
companies, vividly described as “take control of the middle, release the two sides”. [ Result] The paper finds that the new regulato-
ry methods still need refinement in order to ensure that they fulfil regulatory objectives such as allocative and cost efficiency, as well
as quality of service-including timely connection and full transmission of onshore and offshore wind power. Based on the experience
of three European case studies ( Part 1 of the two papers) , representing the TSO model, the generator model and the third-party model
in Part 1, the paper concludes that in principle, all three models could be applied in China. Bearing in mind some similarities and
differences in assumptions and priorities between Europe and China, the paper recommends that China adopts the regulatory model
best aligned with its priorities. [ Conclusion] If the most urgent priorities are to improve the co-ordinated development of generation
and network capacities and to provide good incentives for transmission investments, the TSO model would be most suitable ; however,
it would be vital to implement this model through an independent regulator, with legally binding network planning and clear liabilities
for the network companies’ failure to connect in time, and also incentives to reduce curtailments.
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0 Introduction

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. These innovative models
were analysed on Part 1 of the series of two papers. In
this Part 2, the comparison of the three regulatory
models forms the basis for assessing the regulatory re-
gime for network companies in China, and for propo-
sing improvements to the reform plans for transmission
and distribution that are being implemented.

There are some major differences between Europe
and China in terms of policy, experience and progress
with offshore wind, and also in terms of future trends

and perceived main problems. In particular, network

Tab. 1

connection issues of offshore wind, the focus of much
analysis in Europe, are not recognised as problematic
in China®. Partly this is related to sizes and locations
of wind farms in relation to the existing network and
the centres of electricity demand. Some typical fea-
tures are depicted in Table 1.

At the same time, the motivation for looking at
offshore wind connection in China remains strong: Al-
ready the lack of experience of connecting OWPs to
shore and the “lack of technical expertise in the design
and construction of submarine cable and marine boost-
er station” (Zhao and Ren, 2015: 652)"" are noted,
and some authors expect that offshore wind power
might face the same problems in terms of curtailment
as onshore wind power in China, “with the added
complexity of bringing power ashore” ( Liu et al.
2013 795)"*!. While not yet as prominent as in Eu-
rope, the advantages of an interconnected offshore
grid (as opposed to just radial connections) are begin-
ning to be understood (Lu et al, 2013) (31,

1 China’ s renewable energy support
framework and Issues

The cornerstone of the current RE support system
in China is guaranteed FiTs, coupled with mandatory
off-take arrangements and a cost sharing mechanism to

share the burden of RE. This support mechanism was

Typical features of offshore and onshore wind connections in China and Europe

Typical size of Technology/

Distances from main

Grid development at Region located near

Region ind £ Cabli system connection point nearest connection point wind farm has energy
wind farms ablin,
& and from demand centres of main grid surplus or deficit
Overhead transmission
China Onshore Large (HVAC * HVDIC ) Long Weak Surplus
. . Sub-sea cabling .
China Offshore Medium (MVAC HVAC + ) @[2 3] Short Strong Deficit
* y * -0
Overhead transmission
Europe Onshore Medium (MVAC . HVAC # ) Short Strong Varies
Sub-sea cabling
Europe Offshore Large Long Weak Surplus

(MVAC # , HVAC # , HVDC = )

% Medium Voltage alternating current (MVAC) , High Voltage alternating current (HVAC) , High Voltage direct current (HVDC).

© However, Liuetal. (2013;: 796)[2) and Wu Jie (2014 ) [*] report that China’s transmission experts consider HVdc transmission technology pref-

erable for larger scale OWPs.

® Indeed, Zhao and Ren (2015; 649) ) say. “there is no dilemma of grid connection and absorption for offshore wind power” due to its location

near the consumption centres, which reduces the transmission costs, and “this is also one of greatest strengths”.
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legally enshrined in the RE Law adopted in 2006 and
amended in 2010. An overview of the mechanism and
their evolution over time
(2012)® as well as Ma (2011) "7,

In principle, RE legislation in China is very clear

is provided by Zhao

on the responsibilities for network companies with re-
gard to dispatching and purchasing RE. Already in the
original RE Law, network companies were obliged to
buy all the power generated by RE plants. The obliga-
tions were further strengthened in the 2010 RE Law a-
mendment, which also added requirements that net-
work companies should adopt “advanced transmission
and control technologies and enhance grid capacity to
dispatch more power produced by renewable energy
resources” ( Ma, 2011: 2637 )"*'. For the past 10
years, there has been no shortage of Official Notices,
Guidance Documents and Regulations aimed at enfor-
cing the legal provisions ( Table 2), but with limited
effect.

There are major problems with the deployment of
RE:

1) Connection; In 2011, one third of cumulative
installed wind capacity was not connected to the grid
(Kang 2012 1911)",
installed wind capacity was at its lowest in 2009
(68.48% ), then increased steadily, but still in 2013
it was 84.87 % (Zeng et al. 2015 15) .

2) Curtailmentg; 2012 saw the most serious wind

The rate of grid connected

curtailment in the history of China, 17. 1% , causing
“20. 8 billion kWh of electric power losses” (Luo et
al. 2016 1194)"7,

and 2014, with the average curtailment rate being a-

The situation improved in 2013

round 9% , but 2015 saw an increase to 15. 2% on av-
erage, with 43% in Jilin and Gansu, 31% in Xin-
jiang. In certain months within the fourth quarter of
2015, curtailment in parts of the Northeast reached
50% , and the first quarter of 2016 reported 26% cur-

tailment. Curtailment even occurred in regions with well-

©® See in particular history of wind power support in 6 stages starting in 1986 (Zhao 2012, 227)

Tab.2 Legal documents trying to enforce the RE

priority dispatch obligations in China

Document

Important content

NDRC “ The Regulation on
the Administration of Power
Generation from Renewable
Energy”, 2006, No 13.

SERC “The Measures on Su-
pervision and Administration
of Grid Enterprises in the
Purchase of Renewable Elec-
tricity 7, SERC 2007,
No. 25.

Oblige network companies to dis-
patch and purchase the entire amount
of renewable electricity connected to
their networks.

NEA “Interim Measures on
the management of wind
power development and con-
struction” (2011).

NDRC “Opinion to Strength-
en and Improve Generation

Operation
(2014).

Management

Wind power developments including
network connections should follow
an annual investment plan, which
gets independently developed and
must be implemented on schedule.

Grid companies are obliged to fully
incorporate renewable energy in an-
nual generation plans and prioritise
RE in dispatch, taking account relia-
bility constraints.

NDRC “ Management Prac-
tices for protection of full re-
newable energy purchases”
(2016 No. 625).

NDRC and NEA will undertake an-
nual allocations of operating hours
for each type of RE; Grid companies
undertake “energy saving dispatch” ,
conclude yearly contracts with re-
newable energy about guaranteed
dispatch and pay compensation in

case of curtailment; RE generators
are encouraged to trade in the com-
petitive market segments.

Source: Compilation from Ma (2011: 2637) %) Zeng et al. (2015,
17) ) and NDRC (2016) ).
developed network infrastructure and high electricity
demand-for example 30% in Zhangjiakou, only 200
km from Beijing. For comparison, curtailment rates in
Europe or the US are below 5% (Dupuy et al. 2015
12)1,

These difficulties with network integration of RE,
and wind in particular, are the subject of a large body

of literature. Notably, in China network connection

(6] For onshore, China has now 4 FiTs for each

of 4 “wind regions” , a wind power benchmark price based on the benchmark price of newly constructed de-sulfurized coal and a subsidy component

from central government. For offshore wind there are two benchmark prices.

® Curtailment is a “reduction in a generator’s energy output from what it could otherwise produce given available resources” (Dupuy et al. 2015

9) 2],
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and network integration are often used interchangea-
bly, which differs from the European literature on the
subject. In the European understanding, RE network
integration has two quite distinct parts; connection and
balancing. The connection of a generator to an exist-
ing network and the transmission of the generated
power, is a network company issue, and is influenced
by the methods of economic regulation applied to the
network companies. Conversely, the balancing aspect

¢

of RE network integration, while also “managed” by
the network companies, is primarily an issue of ade-
quate generation market design, and is influenced by
the incentives given to the generation market to supply
flexible generation sources able to work together with
the variable RE generation. The root cause for missing
the distinction between connection issues and balancing
issues in China is the insufficient unbundling of net-
work companies from generation, and hence this goes
to the core of electricity sector reform.

In response to many issues facing China’s power
sector, not least the problems with integrating RE, the
government in 2015 set out a new reform agenda. The
leading policy document “ Several Opinions of the
CPC Central Committee and State Council on Further
Deepening the Reform of the Electricity Power Sys-
tem” of 5 March 2015, also known as Document No.
9 (CPC 2015) sets out 6 reform areas:

1) Changes to Transmission and Distribution
(T&D) pricing and grid operations model.

2)Reforms to price setting and the formation of a
market trading mechanism.

3) Generation and retail competition, and a diver-
sity of retail entities.

4)New ancillary services market.

5) Demand-side management and new electric
service companies.

6) Gradual transition from fossil fuels to renew-
ables, and the creation of distributed energy markets.

Related to the network companies, the reform en-
visages the separation of the grid companies’ transport
functions from the trading ( purchasing and selling of

energy ) functions. Crucially, explicit price regulation

for the network business will be introduced.

2 Regulatory regime for wind connection in
China

Part 1 of the paper defined the components for the
regulatory regime for offshore wind: the existence of a
regulator, the degree of network unbundling, the reg-
ulatory method used, and charging and responsibility
allocation. We will consider these in turn with regard
to the current and envisaged regulator regime in Chi-
na.

2.1 Regulator

The 2002 reform of the Chinese electricity sector
envisaged measures familiar from worldwide electricity
sector reforms, including removal from direct govern-
ment control and creation of an independent regulator.
However, the State Energy Regulatory Commission
(SERC) never became a “truly independent regulator
with formal and transparent rules for allocating costs in
the electricity sector” (Kahrl et al. 2013; 368)'",
particularly because it lacked the authority over price
setting, and also because of weaknesses in its legal au-
thority, organisation and human resource capabilities.

The situation did not change fundamentally
when, in 2013, SERC was merged into the National
Energy Administration (NEA). The new major duties
of NEA included the drafting and implementing of
plans and policies for energy development, produc-
tion, distribution and reform, and regulating the pow-
er market ( standardising operation and organising en-
forcement and investigations) , but excluded price set-
ting (Zheng 2015 86) "/,

Prices remain administratively set by NDRC,
China’s macroeconomic policy authority, with respon-
sibility for overall reform and macroeconomic balance,
and are negotiated between generators, grid companies
and the NDRC through an informal, non-transparent
process ( Ma 2011 ; 2644 , Zeng et al. 2016,
97110y,

2.2 Scope of activities/degree of unbundling

The 2002 electricity reform succeeded in formally

separating generation from other activities. However,
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the unbundling remained incomplete. The network

companies stayed engaged in purchasing power from

the generators and selling it to final consumers. The

173

prices for so called

» @

each generator, on-grid

prices” © , and each retail category are administratively
set by NDRC. In addition, the generators are not dis-
patched in order of increasing variable cost of opera-
tion, a guiding principle adhered to in most of the
world. Instead, China employs so called ‘equal shares
dispatch’. This means that generators in any dispatch
region are guaranteed a particular share of output re-
quired for this region, disregarding the cost character-
istics of the individual plantsg. These shares are also
set by NDRC.

While there are historic explanations for the e-
mergence of this system, it “distorts investment deci-
sions, hampers integration of renewable energy and in-
creases costs and emissions” ( Dupuy et al. 2015;
8) "l Priority dispatch of RE plants does not fit with
pre-determined shares for conventional generators. It
also leads to an increase in wholesale power purchase
costs for the transmission company in its role as a
power purchase/sale entity. While some transmission
companies may be able to pass the extra costs on to fi-

nal customers®

, it is clear that without complete un-
bundling of network activities from potentially compet-
itive activities the grid companies in China remain fi-
nancially interested in the wholesale and retail ele-
ments of the value chain, and this is likely to distort
any regulatory method employed.
2.3 Regulatory method

Up to 2014, China did not have explicit regula-
tion of the network activities. Instead, grid companies
kept the difference between the cost of on-grid tariffs

13

and revenue from retail tariffs and the “income of
these companies is not calculated based on the assets
and actual operation and maintenance costs. This cre-

ates a number of problems

1) If the income of network companies is set as a
residual between retail prices and wholesale prices, it
is impossible to ensure that the costs incurred by the
network company in its core business of transporting e-
lectricity and keeping a reliable system can be ade-
quately compensated, or that the network companies
are incentivised to operate more efficiently, or to in-
vest efficiently.

2) For the integration of RE, this type of regula-
tion is particularly damaging. The integration of re-
newables increases the required CAPEX of network
companies due to the need to construct connections,
network upgrading and strengthening. It also increases
OPEX, because network operation with variable re-
newables is more complicated in terms of voltage and
frequency control, and there might also be additional
network losses (Zhao et al. 2012: 4512)!°). As the
network company’s own costs are nowhere explicitly
considered, there is no way to ensure that the network
companies are compensated for these extra costs.
Zheng (2015 101) """ says that the costs of connect-
ing RE producers to the grid are “not covered”, de-
spite the cost sharing scheme set up in 2006 and in-
tended for transmission companies to recover expenses
for grid connection through a surcharge. Zhang and Li
(2012 1114)""7" state that this surcharge (0.01 to
0. 03 yuan/kWh depending on the distance of the wind
farms from the main grid infrastructure) is not enough
to encourage grid enterprises to accept wind power.
Moreover, “the gap between the need and actual fund
is more than 20 billion Yuan” and the “remaining cost
of grid infrastructure beyond the subsidies of the re-
newable energy surcharge is underwritten by grid en-
terprises” (Lin and Li 2015 1380 —1381) "',

In 2014 a reform of the regulatory method for
China’s transmission companies started with a pilot
scheme in Shenzhen. From 2015, after the publication

of Document No. 9, this method is being extended to

©® Their emergence and evolution has been well described by Ma (2011) (5],

® On the history and implications of this, as well as the (limited and largely unsuccessful) experiments with Energy Efficient Dispatch (EED) in

five provinces, see Kahrl et al. (2013) [P,

@ Lin and Li (2014; 1380) ['°) state that in case of energy efficient dispatch, there is no purchasing cost difference for grid enterprises.
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several other provinces. °

The principles of the new regulatory method are
in line with usual regulatory principles: legality, rele-
vance (focussing on the costs of the transmission and
distribution business only) , rationality ( meaning only
reasonable costs are being considered). By its nature,
the regulatory method is a hybrid method, combining
features of Rate of Return (RoR) as well as incentive
regulation. The regulatory formula is a standard RoR
formula: Allowed Revenue = Allowed Costs + RAB
+WACC +Taxes, where the WACC is based on ac-
tual interest rates for borrowed funds, and on interest
rates on Treasury bonds plus 1% ~3% for the equity.
The formula is applied based on actual data from the
previous period and cost projections for OPEX and
CAPEX, which are checked by the regulator. Howev-
er, the allowed revenue is set for a regulatory period
of 3 years, and it is stated that up to 50% of extra
profits from cost efficiency improvements during the
regulatory period can be retained by the companies.

There is no full realisation that one of the impor-
tant features of incentive regulation is to avoid cost
scrutiny within the regulatory period, but instead
“continuous monitoring of the grid company’s assets,
costs, revenues, services and other related informa-
tion”. In addition, it is not clear, what method will
be employed for cost reporting and checking at each
regulatory review. Both of these factors might reduce
the incentive regulation properties of the method.

There is a realisation that the implementation of the
new regulatory method will be challenging: the need for
research, in-depth analysis of problems, preparation and
co-operation in this task. It is recognised that one impor-
tant challenge is to establish the RAB for each network
company, including those not involved in the first roll-
out regionsg. It is also mentioned that network compa-
nies will need to “establish and improve --- cost account-
ing systems according to the voltage level”.

Investments are included into the cost projections

for the regulatory period based on “power grid plan-
ning and grid development investment plans”. It is not
specified, which documents these are. Bearing in
mind that the 12" FYP for the power grid was never
unveiled and that planning co-ordination is one of the
major problems facing the sector, vague references to
unspecified planning documents are problematic.
There is an additional provision regarding investments ;
If in a year within the regulatory period the company
increases its fixed assets in excess of 20% , the al-
lowed revenue will be adjusted within the regulatory
period; below 20% the RAB will be adjusted only at
the end of the regulatory period. This might lead to in-
creased investment incentives for large grid projects.
Overall, the new regulatory method is still rela-

”

tively “raw” , containing major uncertainties and im-

plementation problems. But it is a hybrid between
RoR and incentive regulation-“with RoR as the princi-
ple and price caps as the supplement” ( Qiu and Li
2015 20), which is a good starting point.

2.4 Charging and responsibility

Currently network users in China do not face di-
rect tariffs for connection to the grid or the use of
transport services. This refers to all users, including
onshore and offshore wind plants. Consequently, the
charging approach currently used in China can also on-
ly be understood indirectly.

According to Article 22 of China’s Electricity Law,
network companies are obliged to accept requests of gen-
erators to connect to the network, and they are responsi-
ble for investing in the construction of transmission lines
and the connection between wind farms and the nearest
network. Developers are not allowed to begin construc-
tion before they have obtained grid connection approval.
This would correspond to the super-shallow approach.
However, network companies are not always fulfilling
these obligations, so that “most wind farms in the Inner
Mongolia Autonomous Region and Heilongjiang Province

were forced to construct the transmission lines them-

©® The results of the Shenzhen pilot have been reported as positive. Electricity prices in the province dropped, and the T&D prices are expected to de-
crease year by year from 2015 to 2017 ( Yuan 0. 1435, 0. 1433, 0. 1428 per kWh respectively. ( CNESA 2015, 2) 18],
® These are Shenzhen, western Inner Mongolia, Anhui, Hubei, Ningxia and Yunnan ( NDRC 2015 Art. 1),
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selves” (Yang et al. 2012. 148) .

In practice, there is a variety of approaches for
splitting the connection responsibility and hence costs
between network companies and developers with re-
gard to connection of wind power. Figure 1 depicts
three “typical connection schemes” for offshore and
onshore connections in China as provided by local ex-
perts working in the industry in China.

As can be seen, the onshore wind farm HVDC

Land ' Sea

case is the closest to a super-shallow connection ap-
proach coupled with the TSO model. For the other
two cases-offshore MVAC and onshore HVAC con-
nections-the approach is similar to shallow charging u-
sing the generator model.

With the new regulatory method, network compa-
nies will charge a fee (tariff) for transported energy dif-
ferentiated by voltage classes. However, it is not clear

which network users will be subject to the new transmis-

—_——

s
F—— To other wind

Existing  New HVDC Onshor
Network Substation

HVDC Offshore
Substation

| o
_|_©_::; turbines
_?—>

(a) China typical connection offshore wind HVDC

Onshore
grid 'f —f _I( ‘f
L ap-E .\
| - 111
_________________ Subsea cables
Onshore Substation
Network Operator Developer
(b) China typical connection offshore wind MVAC
Extension
of Network
Land Sea

Existing New Onshore
Network Switching Station

: —s
! F——— To other wind

=2 turbines

New Onshore
Substation

(e ) China typical connection offshore wind HVAC

Fig. 1

Typical connection schemes for wind plants in China

Source; Compilation from Wan Jing (2016) [2'7; see also Wyatt et al. (2014; 34)[22],
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sion and distribution tariffs and whether the tariff struc-

ture will include separate charges for connection.
2.5 Discussion and assessment

Figure 2 below shows the current and future regu-

latory regimes for wind connection in China.

On “charging” and “responsibility” two options
are shown, because the intended regime is not yet
clear. In order to fully specify the regime, most like-
ly, the super-shallow approach would be combined

with the TSO model, or the shallow charging approach

Regulatory regime for offshore connection and Regulatory regime for offshore connection and . : :
transmission—China(now) transmission—China(future) Wlth the generator mOdel' If the meChanlsm remains
(1) [Independent Regulator | [ Govemment Ministry | [ 1ndependent Regulator | [ Government Ministry | un d efin e d , th e uncert: ai I’lti es Wlll turn th e “ Yellow" in-
Typical TSO|[ Transmission and Network and Typical TS0 |[ Transmission and Network and
@ Fun distribution (network|| trading (incomplete (Full distribution (network|| trading (incomplete to ¢« Red”
unbundling) || unbundling) unbundling) unbundiing) |{ unbundling) unbundling) .
S| [ [P o] | [ [ S| [P The main points of the assessment are:;
(3 connection connection charges connection connection charges
S L e chorgs 1) The lack of an independent regulator is consid-
_________ General Transmission Regulation ¢ """ General Transmission Regulation 1
T RoR THybrid Tncentive | [Noexphieit RoR THybrid Tncentive | [ No explic ered a problem for most assessment criteria. but the
(@[ Regulation methods Regulation regulation Regulation methods Regulation regulation ’
1 Offshore Transmission Regulation : """ Offshore Transmission Regulation full unbundling and the new regulatory method for
i RoR Tiybrid | [ Incentive |[commerition]: RoR Tiybrid [ Tneentive |[com o
i| Regulation [ [ methods || Regulation P 1| Regulation | | methods || Regulation pe Chi ’ Kk . 1 ibiliti
““““ Respomibie o ofbors sommeation | Responibic o offhor commesion mna’s network companies open up real possipilities
) TS0 | [Offshore gencrator Third Party TSO | [Offshore generator | [Third Party .
' | KR B KT ' I I ' for improvement.

Fig. 2 Current and future regulatory regimes 2) One major trade-off between the TSO model
and the generator model, as was discussed in Part 1
The current regime is highly problematic ( Table . g o o o
. is between cost efficiency of the individual connection
2). The lack of an independent regulator and of ex- ) )
.. ) ) and wider planning. The TSO model scores better on
plicit regulation of the network companies, together ) ) i
. i . ) planning because the TSO is able to co-ordinate sever-
with the incomplete unbundling are the most damaging ) )
., . al connections of OWPs, even to the extent of creating
aspects of China’s current regulatory regime. )
) ) an offshore grid. The generator model scores better on
It seems that the assessment in Table 2 depicts the o ) o
L cost efficiency because it employs competitive incen-
current situation well: there are enormous problems i ] o ]
. . . ) . tives to drive the costs of the individual connections
with connection and transmission of wind power in d
own.
China, but they do not totally deter connections. Ta- ] ] ]
. . 3)In China, the generator model combined with
ble 3 depicts the assessment of the regulatory regime
. shallow charging would not incur additional costs com-
that would be expected on the basis of the recent re- ) ]
pared to the super-shallow approach, because in China
form measures.

Tab.2 Assessment of individual components of current regulatory regime for wind connection in China
TSO model in theory/

Current regulatory Government Incomplete Super-shallow in law,  No explicit regulation
. .. . . . generator model
regime Ministry unbundling shallow in practice of TSO . .
1n practice
Price Signal Red Red Yellow Yellow
Cost Efficiency incentives Red Red Yellow Yellow
Planning Yellow Yellow Yellow Yellow
Timely Connection Investments Yellow

Tab. 3 Assessment of individual components of future regulatory regime for wind connection in China

Future regulatory Government Full Charging Hybrid regulatory Responsibility
regime Ministry unbundling Super-shallow Shallow method TSO Generator
Price signal Yellow Green Yellow Yellow Green
Cost efficiency incentives Yellow Yellow Yellow Yellow Yellow Green
Planning Yellow Yellow Green Yellow Yellow Green Red
Timeliness of connection Red Yellow Yellow Yellow Yellow Yellow Green

Source; Author’s own analysis.
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the investors in offshore wind are predominantly large
state-owned power companies, which are likely to be
able to access preferential loans and interest rates at
par with the TSOs.

3 Conclusions:
for China

Lessons from Europe

Section 2.5 applied the methodological frame-
work for assessing regulatory regimes, which was de-
veloped for the European case studies in Part 1, to
China’s current and future regulatory regimes for con-
necting wind power. The result confirms that there are
major problems with connecting wind generation in
China, but that the introduction of the transmission
and distribution pricing reform-one of the areas of the
2015 power sector reform-has the potential to improve
the current situation.

However, to realise this potential, further work
on designing the regulatory regime should be undertak-
en; for determining the directions of such work, the
experiences from the European case studies might be
helpful, as long as underlying assumptions and priori-
ties are considered. Among those assumptions, the
main one relates to the nature of economic regulation,
which is different in China compared to Europe. Chi-
na’s network companies are SOE, which are subject to
a governance system which is based on ‘ command and
control’, rather than incentives. For the applications of
lessons from Europe, it needs to be borne in mind
that, for the foreseeable future, incentives from eco-
nomic regulation will be influenced ( sharpened or
weakened) by the existence of a parallel governance
system.

In terms of priorities, the European approach is
based entirely on the advantages of unbundling net-
works from generation, and on the long-term applica-
tion of incentive regulation to the network companies.
China’s network companies have not been subjected to
incentive regulation, their operations have major effi-
ciency deficits and hence the need to “reduce costs and
improve efficiency” (Wang, 2015) ' is a substantial

one. One major priority for China is to find a mecha-

nism for transmission projects related to wind plants
that allows companies to make a return on such pro-
jects (Zeng et al. 2015: 21)'"' | while also inducing
efficiency. Such mechanism could use any of the three
models described in Part 1 of this series of papers,
i. e. including the generator model, as China is uncon-
strained by Europe’s strict unbundling requirements or
international co-ordination considerations. In addition,
in China, arguably the most important priority is to
improve transmission planning and co-ordinate it with
generation planning and interconnection
(Sun, 2015 598)'**'. Unlike Europe, China has no
experience with a regulator led co-ordinated planning

regional

process in the electricity sector, which combines opti-
mal system design with financial incentives and project

1

approval. Instead it has a “chaos of development
plans” ( Zhao, 2016 471)!'.

applying lessons, it needs to be borne in mind that

Consequently, for

China’s priorities relate to creating conditions for plan-
ning and timely, as well as efficient, investments.

The following suggestions for improvement of
China’s proposed transmission and distribution price
reform can be offered :

1) China should review the allocation of regulato-
ry functions in the electricity sector. There needs to be
a formal, transparent ratemaking process. The case
studies show European regulators demonstrating re-
markable leadership and competence in addressing the
increasing complexity of the regulatory task ( consider-
ing the economic, environmental and social policy ob-
jectives). The crucial condition for such success is the
independence and empowerment of these regulators
which ensures that they can translate the competing
aims and interests into concrete regulatory rules and
methods-thereby creating a better (lower risk) invest-
ment environment for the energy companies. This
would be in the spirit of Deputy Director of the Na-
tional Energy Board of new and RE, Shi Lishan’s call
for “institutional innovation” (Tencent, 2016) %/,

2) Currently the discipline of economic regulation
is not well understood in China. It is recommended to

study thoroughly the properties of different methods of
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economic regulation, both the theory, and the experi-
ences gained by their practical implementation in dif-
ferent countries around the world. Based on such re-
search, policymakers could then set out to design an
optimal regulatory framework for China, considering
specified regulatory objectives and priorities, as well
as Chinese specifics-for example any interactions with
other governance systems also directed at the network
companies.

3) When designing the regulatory regime for Chi-
na's network companies’ connection of wind power-
China should carefully analyse the different models.
The European case studies have shown that there is no
ideal model. Therefore, China has to determine the
priorities, and then chose the model which best fulfils
these priorities. If the priority is to shelter the wind
developers from additional costs, to have a planned
and co-ordinated development of plants across the
country or at sea, and to have optimisation of connec-
tions, possibly an offshore UHV grid and offshore sec-
tion of the global energy Internet, then the TSO model
should be chosen. If the priority is to induce competi-
tion and increased cost efficiency in the wind connec-
tion business, and to apply strong cost efficiency in-
centives to the overall TSO business, then the genera-
tor model would be more suitable. The third-party
model would offer an intermediate solution in address-
ing the various priorities.

4) Given that one major priority for the develop-
ment of wind power in China is improvement of co-or-
dination of network and generation investments, there
is a certain preference for using the TSO model. How-
ever, as was shown in the German case study, this
model requires substantial modifications to the regula-
tory regime-particularly the creation of an independent
regulator to guarantee the implementation of the fair
and transparent regulatory system. In addition, the re-
gime should include the creation of a legally binding

network development plan, which forms the basis for

@ Keyaerts and Meeus (2015) (7]

generation investment as well as allowed investment
costs for the network companies. This should be com-
plemented by liability provisions for TSO’s non-fulfil-
ment of connection deadlines. The current emphasis
on the RoR element, as is already anticipated in the
respective NDRC documents, should also be retained
but the 20% threshold, which currently triggers an in-
crease of the RAB within the regulatory period, could
be replaced by a more specific incentive. @

5) If the full implementation of the TSO model
takes some time, or might prove impossible, the gen-
erator model would provide the default option-just as
in the current system. As China’s wind power devel-
opment is undertaken mainly by SOEs, it might be
possible to use the instrument of a legally binding net-
work development plan to co-ordinate generation and
transmission investments. For the network companies’
regulation, the network development plan would pro-
vide the basis for the investment projections undertak-
en at the beginning of each regulatory period, as is an-
ticipated in the NDRC methodologies. This could be
complemented by quality targets set by the regulator to
enforce timely building of connection and network re-
enforcement assets.

6) The third-party model might be interesting for
China because it combines some of the advantages of
the TSO model and the generator model. It could be
used as an extension of the generator model, or as trial
method, to test out an innovative regulatory regime.
For this model to be successful, a clear and transparent
tender process needs to be designed, possibly using

Ofgem’s experience.
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