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"DSOs need to facilitate new arrangements by acting as neutral market facilitators with the
interest of the IEM at the forefront.

This requires a sufficient level of unbundling between suppliers and associated DSOs.

With the increasing penetration of distributed (including RES-based) generation, DSOs will be
called to manage their systems in a more active way, similarly to TSOs, including by taking
responsibility for managing congestions using local resources connected at the distribution level
(with DSR among them).

Therefore, the cooperation between DSOs and TSOs should be enhanced.

Moreover the same level of separation of DSO functions from other activities, as envisaged for
TSOs, should be considered.

Exceptions could be maintained for very small DSQOs, which are unlikely having to perform TSO-
like functions. In this respect, we suggest significantly reducing the current de minimis threshold"

(Joint ACER-CEER response to European Commission's Consultation on a new Energy Market
Design of 7 October 2015, p. 20, 21) |
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246 / The Energy Journal

Figure 2: Installed RES capacity (PV & wind) in Germany between 1988 and 2012, and

private investment in RES in 2012
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BIG 4 OWNED 5% OF TOTAL RENEWABLE CAPACITY IN 2012 -
CITIZENS ARE PRIMARY INVESTOR IN RENEWABLES IN
GERMANY
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strategic investors
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Source: Agora (2016)
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Michael Joos, lain Staffell,

Short-term integration costs of variable renewable energy:
Wind curtailment and balancing in Britain and Germany,
Renewable and Sustainable Energy Reviews, Volume 86,
2018, Pages 45-6b,



Development of congestion management and
wind curtailment in Germany

2010 2011 2012 2013 2014 2015 2016

curtailed wind [TWh] 0.13 041 036 048 122 412 3.53
share of total compensated curtailed energy  98.7% 97.4% 93.2% 86.6% 77.3% 87.3% 94.4%
wind feed-in (net generation) [TWh] 37.79 4888 50.68 51.71 57.38 79.20 77.42
curtailment rate 0.33% 0.83% 0.70% 0.92% 2.08% 4.95% 4.36%

total curtailment compensation payments [€m] 10.2 335 33.1 437 183.0 478.0 372.7

Net costs of redispatch [€m] 48.4 129.4 1649 1149 186.7 4354  230.4
Costs of reserve plants [€m] - 170 26.0 56.0 66.0 227.8 256.3
total congestion management [€m] 58.6 179.9 2240 2146 4357 1141.2 859.4

Michael Joos, lain Staffell, Short-term integration costs of variable renewable energy:
Wind curtailment and balancing in Britain and Germany,
Renewable and Sustainable Energy Reviews, Volume 86, 2018, Pages 45-65,


https://www.sciencedirect.com/topics/engineering/congestion-management
https://www.sciencedirect.com/topics/engineering/curtailment

A FXYXDOKRA > kK

OnI %enerators which can participate in the balancing mechanism, mainly
large transmission connected plants, get compensated for curtailment.

« However most of VRE capacity is connected to the distribution grid.

« These generators receive no comPensatlon for curtailment, and must
accept he risk of curtailment while benefitting from a lower cost non-firm

connection.
1< y hF Y EOREREFRADDAHBMICSINL., #E%3ZIT5H, B

; ¥u75$ﬁﬁ tﬁﬁﬁﬂié

« Ongoing grid rejnforcements are supposed to relieve these
constraints 31 C\ for example the Western link, a 2.2 GW subsea HVDC
connection betvveen Scotland and Wales, expected to be finished in 2017

« However, constraints due to this regime (257 F & ¥F*—3°) increased as
more and larger generators joined, from £69.4 m in 2014 to £121 7 m in 2015.

. Notabzy National Grid expects these costs to drop to nearly zero in
2017/2018 [54].

e 7272 L. ZRFTDIFRIZL
Joos and Staffell (2018)
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curtailment rates for British wind farms
which participate in the Balancing Market

W Constraint costs [£Em] Wind generation [TWh] =—— @ Onshore W Offshore I All Wind Feed-in [TWh] =——
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Q
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Compensation payments for
wind curtailment in Germany

Germany

Compensation to wind [m€]
Curtailed wind output [TWh]
Average price per MWh [€]
Wind penetration

Wind curtailment rate

Cost per MWh feed-in [€]

2012
30.85
0.36
36.05
8.37%
0.70%

0.601

2013
37.88
0.48
78.86
3.56%
0.92%

0.73

Joos and Staffell (2018)

2014
141.46
1.22
115.81
9.71%
2.08%

2.47

2015
365.84
4.12
33.69
13.34%
4.95%

4.62

2016
325.89
3.53
92.32
13.02%
4.36%

4.21



Wind curtailment values are only for observed plant,
which generated 50-55% of total UK wind feed-in.

Britain 2012 2013 2014 2015 2016
Compensation to wind [Em] 5.92 32.71 53.26 90.74 81.88
Curtailed wind output [TWh] 0.05 0.38 0.66 1.24 1.12
Average price per MWh [£] 130.31 86.13 80.91 72.99 72.88
Average price per MWh [€] 160.68 101.46 100.38 100.53 89.26
Wind penetration 5.61% 8.07% 9.45% 11.87% 11.13%
Wind curtailment rate 0.44% 2.39% 3.58% 5.68% 5.64%
Cost per MWh feed-in [£] 0.30 1.15 1.67 2.25 2.18
Cost per MWh feed-in [€] 0.37 1.36 2.07 3.10 2.67

Joos and Staffell (2018)
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« Johnstone, Philip, Stirling, Andrew and Sovacool, Benjamin (2017)

o Policy mixes for incumbency: the destructive recreation of renewable
energy, shale gas fracking,'and nuclear power in the United Kingdom.

 Energy Research & Social Science, 33. pp. 147-162.
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Table 4. A UK policy mix for Nuclear power.

Policy area Policy

Legislation Prime Minster David Cameron signing deal with China for investment in

R&D

Financial

Incentives

Hinkley C including permission for China to also build its own nuclear reactor

at Bradwell in Essex.

£250 million of R&D announced for nuclear equalling half of all energy R&D

for that 5 year period with particular focus on Small Modular Reactors (SMR).

Approval of a £2 billion loan guarantee for nuclear construction for Hinkley C.

S

T3 I)LF —IE

A5

Table 3. A UK policy mix for shale gas fracking.

Policy area
Licensing

Planning &
regulation

Financial

mcentives

Policy
93 licenses granted by UK government for fracking across the UK

Planning applications for fracking ‘fast tracked’ from local decision making to
‘nationally significant infrastructure’

Fracking allowed under national parks.

Landmark decision sees Sajid Javid overturns the refusal by Lancashire county council of

Cuadrillas fracking application.

The government changes trespass laws to allow underground access to o1l and gas

drilling companies.

Enacting policies for councils to keep 100% of business rates from fracking

developments

Establishment of a ‘shale wealth fund’ to compensate local communities near shale sites.
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Table 2. A UK policy mix for renewables and energy efficiency.

Technology or
relevant policy

area

Onshore wind

Solar power

Biomass

Green homes

scheme

Green tax target

Planning and

regulation.

Brief description of changes

- )L — S

AN
N

. FITRRSIC L 2ER

olril=kie

Early end to subsidies for onshore wind farms with the stated aim to “halt the spread

of onshore wind farms”

85% reduction in the solar Feed-in-Tanff

Nz
>
oja}
T

« BTz (KB, BELET)

~ DFE BN D HIRL

Removal of guaranteed renewables obligation subsidy for coal or other fossil fiel

plants converting to biomass

Abolishment of the Green homes scheme

A target set during the last government to keep increasing the proportion of revenue

from environmental taxes was dropped in Osborne’s emergency budget

e [EEOIRILF—HEIL,

3—A v /XD

Removal of onshore wind from ‘nationally significant infrastructure’ meaning it is

considerably harder to build.
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Policy mixes for incumbency:
the destructive recreation of renewable energy, shale
gas 'fracking,’ and nuclear power in the United Kingdom

Vlasking
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Changing the frame of an
incumbent system or
regime so that it appears

® 'fﬁlJ_ I:l — }[/Z I:l /r X new or innovative

Connecting an incumbent to
a pressing national security
issue, topic, or compelling
threat
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