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1 Summary

South Gloucestershire Council has a renewable energy target for 7.5 per cent of energy consumption in the
area to come from local renewable sources by 2020. Current deployment levels and installation rates mean
that this target will be missed, in large part due to the national policy and economic environment. The Council
is currently preparing its new Local Plan, which runs to 2036. This presents the opportunity to refresh the
target and to potentially extend it to 2036.

Regen has developed scenarios for the potential deployment of renewable energy in the area to 2036. These
scenarios can be used by the Council as evidence forarevisedt ar g e t for renewabl es i
Plan, which runs to 2036.



regens

transforming energy

2 Methodology

This scenario assessment for South Gloucestershire Council draws on the methodology Regen developed to
produce scenarios for Western Power Distribution to estimate the growth of decentralised energy in its licence
areas. The scenarios developed are approximately in line with those used by the National Grid in its 2016
Future Energy Scenarios (FES). Figure 1 describes these scenarios.

Figurel: Scenarios used in National Grid's 2016 Future Energy Scenarios

Consumer Power
Economic — moderate economic growth

Political — government policies focus on indigenous
security of supply and carbon reduction
Technological — high innovation focused on market
and consumer needs. High levels of local generation
and a mixture of generation types at national level
Social — consumerism and quality of life drives behaviour
and desire for ‘going green’, not a conscious decision
Environmental — L ong-term UK carbon and
renewable ambition becomes more relaxed

No Progression
Economic — slower economic growth

Political — inconsistent political statements and
a lack of focus on environmental energy policies

Technological — little innovation occurs in the energy
sector with gas as the preferred choice for generation
over low carbon

Social — society is cost conscious and focused

on the here and now

Environmental — reduced low carbon policy
support and limited new interventions

Gone Green
Economic — moderate economic growth

Political — European harmonisation and long-term
environmental energy policy certainty

Technological — renewable and low carbon
generation is high. Increased focus on green innovation

Social — society actively engaged in ‘going green’

Environmental — new policy intervention ensuring
all carbon and renewable targets are achieved

Slow Progression

Economic — sl

Political — European harmonisation, focus
on low cost environmental energy policies
Technological — medium levels of innovation
lead to a focus on a mixture of renewable and
low carbon technologies

Social — society is engaged in ‘going green’
but choices are limited by cost
Environmental — new policy interventions
are constrained by affordability

@ Green ambition

We analysed the potential growth of renewable energy in South Gloucestershire under these four scenarios,
following a multiple step methodology.

6-Oct-17
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The methodology used the following steps, which are summarised in Figure 2:

1. We reviewed the 2016 current baseline of installed renewable energy projects, bringing together

7

informationfromS out h Gl oucestershire Council and Regen

2. We used this information together with data on current demand in the area to calculate the proportion
of energy use in the area that is currently supplied by local renewable energy projects.

3. We assessed the potential change in energy demand in the area by 2036 for each scenario, by
reviewing baseline data and making assumptions about the extent of energy efficiency and demand
growth.

4. We researched renewable energy projects in the development pipeline to understand the likelihood of
these going ahead and when installation might be expected.

5. We updated our resource assessment for the area for wind and ground mounted solar to understand
the potential deployment of these technologies.

6. Il n 2017, Regen completed an assess ment of the p
be built to a zero carbon standard. We used assumptions about renewable energy deployment on
strategic sites from this study, Joint Strategic Sites: Emissions Assessment for South Gloucestershire
inform the scenario development.

7. We produced four scenarios for the potential deployment of each renewable technology to 2036,
drawing on:
0 The assumptions developed for our work with Western Power Distribution
The latest market insights
The wind and solar resource assessment
Information about housing developments in the area

o O O ©°

Local uptake rates
8. We calculated the renewable energy that could be generated under each scenario, using assumed
capacity factors, and used this and the demand projections to understand the percentage of energy

met from renewable sources under each scenario.

9. We refined the scenarios based on consultation with South Gloucestershire councillors and officers.
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Figure2: Outline approach to scenario development

Current baseline Pipeline Growth scenarios
up to 2016 2017-2020 2020- 2036

Current baseline Pipeline projection (to Growth scenarios (to 2036)
Regen extensive renewables project 2017-2020) Growth scenarios based on
database and input from the Council Analysis of current projects Mational Grid's FES - applied at a

— in the planning system local leve|
Jﬂ“
i Gone Green

Consumer Power

Slow Progression
Mo Progression

Having reviewed the four scenarios with officers at the Council, we reduced the number of scenarios to three
and renamed these:

9 Ambitious Scenario, which corresponds with a Gone Green situation.
9 Medium Scenario, which corresponds with a Consumer Power situation.
9 Low Scenario, which corresponds with a No Progression situation.

For simplicity, the results are presented only against these three scenarios, though all four scenarios are
captured in the Excel model that accompanies this report.

6-Oct-17
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3 Baseline and pipeline results

3.1 Baselinerenewable energy deployment

Tablel: 2016 installed renewable energy capacity in South Gloucestershire

Installed capacity electricity] Installed capacity heat
(MWe) (MWth)

Technolagy

Onshore wind

Energy from Waste 15.8 0.0
Biomass heat - 4.2
Heat pumps - 1.7
Solar PVt roof mounted 19.0 -
Solar PVt ground mounted 56.0 -
Solar thermal - 0.3
Anaerobic dgestion 0.0 0.0
Landfill gas 4.2 -
Hydropower 0.0015 -
Total 96.5 6.2

Using capacity factors (see Appendix 1), we calculated that these projects produce an estimated 219 GWh of
renewable energy per annum.

6-Oct-17
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3.2 Energy demand in South Gloustershire

3.2.1 Energy demand aseline

Energy demand figures were a\Subindtiondvtbtafinalgnersy o 2014 f r c
consumption statistics: 2005-2014. Figure 3 sets out trends in energy demand in South Gloucestershire up to

2014.

Figure3: Energy demand in South Gloucestershire 2002044
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Table2: 2014 energy demand in South Gloucestershire (GWh

1,211 2,058 3,291 6,560

6-Oct-17
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3.2.2 Energy demand scenarider 2017 and2036
We used figures from the FES to calculate how demand will change each year under each of the four scenarios.

We assumed South Gloucestershire energy demand would mirror the national picture. The scenarios start
from 2014 as this was the latest date for which demand data was available. Figures 4 to 7 set out the scenarios
by sub-sector of demand and for overall demand.

Of note, electricity demand increases under both the Ambitious and Medium scenarios as the result of energy

efficiency measures and demand reduction being offset by growth in the deployment of electric vehicles and
heat pumps.

Figure4: Scenarios for electricity demand in South Gloucestershire
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Figureb: Scenarios for heat demand in South Gloucestershire
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Heat demand reduces for all three scenarios. The rate of reduction depends on the speed of deployment of
energy efficiency measures and demand reduction programmes.

6-Oct-17
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Figure6: Scenaios for transport energy demand in South Gloucestershire
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Transport demand remains fairly consistent under the Medium and Low scenario. Under the Ambitious
scenario, the greater level of green ambition means that people choose to travel less, to use public transport
more and switch to electric vehicles. Increased electricity demand due to the switch to electric vehicles is
accounted for in the electricity demand scenarios.
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Figure7: Scenarios for overall energy demand in South Gloucestershire
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In 2017, the scenarios estimate that overall energy demand in South Gloucestershire was between 6,707 GWh
under an Ambitious scenario and 6,845 GWh under a Medium scenario. Renewable energy projects

operational in 2016 supplied an estimated 219 GWh of energy. As a result, the equivalent of between 3.2 and
3.3 per centof energy demand in South Gloucestershire is currently met through local renewable energy
projects.

In 2036, predicted total energy demand in South Gloucestershire ranges from 6,097 GWh under an Ambitious
scenario to 6,543 GWh under a Low scenario.
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3.3 Pipeline of renewable energy projects

The pipeline of projects was examined using the BEIS Renewable Energy Planning Database and input from

South Gloucestershire Council officers. Theon|l v s i gni fi cant project ina t he
6.9 MW Alveston wind farm, which is under construction. Ecotricity is planning to complete construction of the
project by the end of 2017.

4 Resource assessment

7

Using Regen’s i n h onatsodologieg weandertook an assessnmeerst af theepoténtial for
2 MW wind turbines and ground-mounted solar in South Gloucestershire. For wind, our approach was to
identify unconstrained areas with sufficient wind speed. The constraints applied are set out in Appendix 2. Itis
important to note that this is a broad-brush resource assessment, not a site finding methodology, and as a
result, not every area identified as having potential will ultimately be suitable for wind. Similarly, applications
may come forward for sites outside the areas identified.

Figure8: Main constraints applied for wind resource assessment and areas with potential

South Gloucestershire average South Gloucestershire residential

annual wind speed distribution household butter of 600 m Key technical
constraints to
onshore wind
development

in South
Gloucestershire

Cotswolds Area of
Outstanding Natural
Beauty

- 600 m housing buffer
for noise mitigation

Key technical constraints to onshore NOABL average annual windspeed
Cotswolds AONB P f distribution (m/s)
wind in South Gloucestershire B o 133
64to 7.1
59t 64
0 to 59

@ Alveston wind farm
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Figure 8 demonstrates that the large scale wind resource in South Gloucestershire is fairly limited and the areas
with the highest wind speeds fall within the AONB. However, pockets of potential resource exist that mean
with the right national and local planning policy sites could be taken forward.

For ground-mounted solar, the key constraint tends to be distance to the electricity network, and so areas
further than 2km from the electricity network were excluded. Designated landscapes were also excluded,
although some sites have been successfully installed in these areas in other locations in the UK. Urban areas
have also been removed, with a 25m buffer around houses. The full list of constraints applied can be found in
Appendix 2.

Figure 9 shows that availability of land for ground-mounted solar is not a constraint that is impacting on
deployment at present.

Fgure 9: Unconstrained groundanounted solar resource in South Gloucestershire
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5 Renewable energy scenarios

We brought together information about the baseline, deployment rates and the pipeline with the results of the
resource assessment, the Joint Strategic Sites Emissions Assessment, and market insights. Table 3 to Table 12
set out the results by technology for each scenario and the key assumptions underpinning each one.

For further discussion of the factors affecting the growth of deploymentofeac h t ec hnol ogy, s ee
for Western Power Di st rDisthihuted generdtion anf demmand stivitly: dlethaology s r e g i
growth scenarios to 2030, East Midlands licence area.

5.1 Onshore windscenarios to 2036

Current depbyment: 1.6 MW

Key factos affecting potential growth: The current national planning context means that it is difficult for wind
projects to get planning consent unless the local authority has allocated areas for wind within its local plan or a
community has allocated areas in a Neighbourhood Plan. Without this constraint, onshore wind projects could
be expected to be viable without subsidy on the best sites in the very near term.

Table3: onshore wind scenarios summary

Potential capacity 10 MW 18.5 MW 31 MW
Made up of 7 MW consented 7 MW consented Alveston 7 MW consented Alveston wind
Alveston wind farm, 1.5 wind farm, 7.5 MW of farm, 10 MW additional
MW of community community scale projects commercial projects, 10.5 MW of
projects and 2.5 MW of smaller community projects and 2 MW
scale projects of smaller scale projects

(between 0 and 0.5 MW)

Key assumptions Current restrictive Community wind projects South Gloucestershire allocates
planning environment are supported and areas for wind deployment
continues making developed in the area within its Local Plan, enabling
onshore wind difficult to sites to be consented

consent


https://www.westernpower.co.uk/docs/About-us/Our-business/Our-network/Strategic-network-investment/East-Midlands/DG-and-demand-growth-scenarios-East-Midlands-2017.aspx
https://www.westernpower.co.uk/docs/About-us/Our-business/Our-network/Strategic-network-investment/East-Midlands/DG-and-demand-growth-scenarios-East-Midlands-2017.aspx
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5.2 Grounded mounted solarscenarios to 2036

Current capacity56 MW

Key factos affecting growth:Costs of solar are falling and subsidy free solar is expected to be viable in the very
near term. Grid constraints are the main factor expected to limit growth of this technology, although once
storage projects become viable, this may overcome this issue to a degree.

Table4: Ground mounted solar scenarios summary
Ground mounted solar

Potential capacity 67 MW 102 MW 146 MW

Made up of 11 MW of small 46 MW of projects 90 MW of projects deployed, including
scale projects deployed includinga some large solar farms
deployed range of scales

Key assumptions Grid constraints Solar with storage Solar with storage becomes viable in early
prohibit deployment becomes viable in 2020s and larger sites achieve planning
of solarinthearea  2020s permission; zero carbon planning policy for

strategic sites means that additional
ground-mounted solar is installed

5.3 Rooftop olar PVscenarios to 2036
Current deployment:19 MW

Key factos affecting growth:the rate at which solar PV costs fall will be the main factor in determining
deployment rates. Policies setting out energy standards for new housing/commercial development sites will
also play a role.

Table5: Rooftop solar PV scenarios summary

Rooftop solar PV

Potential capacity 29.1 MW 44.4 MW 65.4 MW

Made up of Equivalent of 7.4 per Equivalent of 11.2 per cent  Equivalent of 16.5 per cent of
cent of homes have solar of homes have solar PV homes have solar PV
PV

Key assumptions Deployment continues  Deployment rate increases  Deployment rate increases to
current slow rate; to just below peak 2011 just below peak 2011 rate;
limited additional rate; limited additional additional 21 MW of deployment
deployment at strategic deployment at strategic at strategic sites due to
sites. sites supportive planning policy

5.4 Anaerobic digestiorscenarios to 2036
Current deployment0 MW
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Key factos affecting growth:Small scale AD deployment is dependent on sufficiently high subsidies being
maintained. Deployment of larger scale food waste processing AD is less dependent on subsidy and more on
there being available food waste resource and either political will from the local authority or industrial food
processing companies in the area.

Table6: Anaerobic digestion scenarios summary

Anaerobic digestion

Potential capacity 1 MWe, 0.2 MWth 1 MWe, 2.5 MWth 1.1 MWe, 3 MWth
Made up of Low growth, only small  Small scale biomethane One Council food waste plant,
number of farm scale plant/s and small number plus small scale biomethane
projects of on farm plant/s and small number of on
farm
Key assumptions Subsidies remain low, Sufficient subsidies to Council leads development of
limiting deployment. support small scale plants food waste plant; sufficient

but deployment limited by  subsidies to support small scale

availability of suitable sites  plants but deployment limited by

and resource in the area. availability of suitable sites and
resource in the area.

5.5 Energy from Wastecenarios to 2036
Current capacity15.8 MW

Key factors affecting growthThere are no plans to develop further energy from waste projects within South
Gloucestershire and given existing provision at Severnside and Avonmouth, further plants are unlikely.
Although there is the potential for the existing Severnside site to supply heat to a district heat network, plans
for its use are unlikely to have been developed by 2036.

Table7: Energy from Waste scenarios summary

Energy from Waste

Potential capacity 15.8 MWe 15.8 MWe 15.8 MWe
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5.6 Hydropower scenarios to 2036
Current capacity:0 MW

Key factors affecting growththe hydropower resource in South Gloucestershire is very limited. Deployment is
likely to be very limited under all the scenarios.

Talle 8: Hydropower scenarios summary

Potential capacity 0 MW 0.1 MW 0.2 MW
Made up of No projects One or two small projects One to four small or medium
projects
Key assumptions Subsidies remain low, Sufficient subsidies to Sufficient subsidies to support
limiting deployment. support small scale plants small scale plants but
Best sites are outside but deployment limited by  deployment limited by available
this area. available resource resource

5.7 Landfill gasscenarios to 2036
Current capacitys.2 MW

Key factors affecting growthThe energy generation potential of closed landfill sites (i.e. where no new waste
is deposited) decreases by around 5 per cent each year as the waste degases. On this basis, by 2036, South
Gl oucestershire’s |l andfil!/l sites wil/l no | onger proc

Table9: Landfill gas scenarios summary

Landfill gas

Potential capacity 0 MW 0 MW 0 MW
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5.8 Heat pumpsscenarios to 2036
Current capacityl.7 MW

Key factors affecting deploymentieat pump deployment has been slow but consistent over recent years
thanks to the Renewable Heat Incentive. The government sees heat pumps as a solution to decarbonise
heating and so we have assumed a deployment rate above the current peak rate for the Medium and
Ambitious scenarios. Low carbon building policies will also have an impact on deployment rates

Tablel0: Heat pumps scenarios summary

o AbiTous

Heat pumps

Potential capacity 4.9 MW 33.8 MW 47.3 MW

Made up of 0.5 per cent of homes 3.4 per cent of 4.8 per cent of homes have a heat pump
install a heat pump homes have a heat

pump

Key assumptions Subsidies are not Sufficient subsidies Sufficient subsidies to support
increased, limiting the to support deployment as well as awareness raising
speed of deployment deployment as well programmes; additional support for low
to below previous as awareness raising  carbon building policies, including zero
peak rate programmes carbon policies at strategic sites

5.9 Biomassscenarios to 2036

Current capacitys4.2 MW

Key factors affecting deploymenthe Renewable Heat Incentive has been cut for biomass, particularly
affecting small scale boilers. Future deployment is dependent on cost reductions/subsidy increases, plus low
carbon buildings policies for new developments.

Tablell: Biomass scenarios summary

Lo

Biomass

Potential capacity 4.4 MW 5.4 MW 8.4 MW

Made up of Very low deployment — A number of small  Half of all strategic development sites
one or two new scale commercial are built with biomass district heating
commercial boilers boilers installed networks plus a small number of small

scale commercial boilers are installed.

Key assumptions Subsidies are not Sufficient subsidies  Sufficient subsidies to support low
increased, limiting the to support low deployment; additional support for low
speed of deploymentto  deployment carbon building policies, including zero

below previous peak rate carbon policies at strategic sites



5.10 Solar thermalscenarios to 2036
Current capacity0.3 MW
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Key factors affecting growthSolar thermal deployment is likely to be dependent on subsidy rates, as well as

low carbon building policy for new developments.

Tablel2: Solar thermal scenarios summary

Solar thermal
Low

Potential capacity 1.6 MW 6 MW
Made up of Less than 1 per cent of 3.6 per cent
homes in the area of homes in
the area
Key assumptions Subsidies are not Sufficient

increased, limiting the subsidies to
speed of deployment to support low
below previous peak deployment
rate

8 MW

4.8 per cent of homes in the area

Sufficient subsidies to support low
deployment; additional support for low carbon
building policies, including zero carbon policies
at strategic sites
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5.11 Summary of 2036 scenarios
Table 13 summarises the predicted capacities under each of the scenarios by technology.

Table13: Summary of scenarios by technology

MWe MWth MWe MWth MWe MWth MWe MWth
Onshore wind 1.6 10 18.5 31
Ground 56 67 102 146
mounted solar
Rootop solar 19 29.1 44.4 65.4
PV
Anaerobic - - 1 0.2 1 2.5 1.1 3
digestion
Energy from 15.8 15.8 15.8 15.8
waste
Hydropower - - 0.1 0.2
Landfillgas 4.2 - -
Heat pumps 1.7 4.9 33.8 47.3
Biomass 4.2 4.4 5.4 8.4
Solar thermal 0.3 1.6 6 8
Total 96.5 6.2 122.9 11.1 181.8 47.7 259.5 66.7

5.12 Percentage consumption from renewables
We applied capacity factors (see Appendix 1) to the installed capacity under each scenario, to produce

estimates of the potential renewable energy generated under each scenario.

By using the estimated 2036 energy demand under each scenario, calculated in section 3.2.2, we then

calcul ated the percentage of South Gloucestershire
each scenario.
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Tablel4: Energy generation potential for each scenario

Renewable energy Predicted energy |Percentage of demand met by
generated (GWh) demand (GWh) |locally generated renewable energ

Ambitious 612 6,097 10 %
Medium 422 6,473 6.5%
Low 258 6,543 3.9%

6 Refining the scenarios through consultation

We consulted with South Gloucestershire councillors and officers on the level of ambition and technology
predictions. Councillors were supportive of pursuing the ambitious scenario and setting a 10 per cent target
for 2036. However, they did not want to allocate areas for wind in South Gloucestershire at this time. Asa
result, Council officers requested the following changes to the Ambitious scenario:

1 Reduce wind capacity by 2036 to 18.3MW (from 31MW). This assumes existing capacity plus consented
Alveston site, plus the equivalent of five large (2MW) turbines.

9 Increase ground-mounted solar by 2036 to 180MW (from 146MW) on the basis of councillor support
for this technology.

In addition, further evidence about the potential for biomass heat networks at the strategic development
locations was produced during the consultation process. If networks are installed, these are likely to be fueled
by gas CHP rather than biomass, at least in the early phases of development. As a result, Council officers
requested that we reduced biomass in the Ambitious scenario to 6 MW (from 8.4 MW).
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Figurel0: 2036 renewable energy generation by technology under each scern@ast-consultation)

180

160

140

120

=
o
o

Generation (GWh)
(o]
o

60

40

20

Generation from different technologies in different scenarios (2036)

Medium I
Low ——

Ambitious I

Onshore
wind

%)
>
=
=
e}
IS
<

Medium I

Low I

Solar PV-

ground

Ambitious I
Medium I
Low ——

Solar PV-
rooftop

Low W=

Ambitious I
Medium I

Anaerobic
digestion

Low I ——

Low

Medium I

Medium

Ambitious I

Ambitious |

Energy from Hydropower
Waste

Low W=

Low I

Low
Low |

Medium N

Medium I

Medium
Medium H

Ambitious I

Ambitious I

Ambitious

Ambitious

Landfill gas Heat pumps  Biomass Solar
thermal

6-Oct-17
23



([€0eN<

7 Interim target settingand target wording

Interim targets were calculated to support the achievement of a 10 per cent target. Rather than leave
deployment to later in the time period, a smooth growth curve has been assumed, with interim targets to
support continuous deployment along that curve.

Figurell: Percentage of energy consumption from renewables over time to achieve steady growth to 10 per
cent target
12

10

Percentage of energy consumption from
renewables
(o)}

Figure 11 sets out steady growth of renewables in the area towards a 10 per cent target.
Based on this growth curve, the following wording for a new 2036 target is proposed:
For the equivalent of 10% of South Gloucestershir e © s t ot a | e n eGiggwatt hdues)bcabe d  ( o r

generated from renewable energy installations located within South Gloucestershire by 2036 with interim
targets as follows:

61



regens

transforming energy

Appendix t Capacity factors

We have used industry standard capacity factors. We have made assumptions that for some technologies
research and development will lead to improved capacity factors, with improvement rates varying depending
on the scenario.

Tablel5 Capacityfactors by technology

2017 2036

Technology Electricity Electricity

Medium 26% 27%

Solar PY Ambitious 11% 13%

ground ____—

mounted ow 11% 11%

Medium 10% 12%

. Ambitious 73% 70% 77% 75%
o ____—
digestion
73% 70% 68% 65%

Medium 70% 70% 70% 70%

Ambitious 28% 28%

Hydropower ____—

28% 28%

Medium 58% 58%

Ambitious 23% 30%

et . [ 250 )

23% 23%

Medium 63% 60% 63% 60%

Ambitious 7% 12%

Solrheml MG 5 0760 0

7% 7%
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Appendix 2 Resource assessment assumptions

Tablel6: Assumptions for 2 MW wind resource assessment

An exclusion area applied to the following key For roads and railway: safeguarding against the
features: unlikely event of a turbine falling over
I Roads (Motorway, Primary, A & B): 150
m = turbine topple height + 1@ercent  For rivers: prevents blades extending over the water
1 Railway: 150m = turbine topple height + and ensures foundations do not interfere with river
10 percent bed
1 Rivers: 50m

The following types of historic area removed:  Protecting the historic environment
9 Ancient scheduled monuments with
200m buffer
9 Historic Parks and Gardens
Areas with the following environmental Protecting the natural environment
designations excluded:
1 Special Protection Areas
Special Areas of Conservation
National Nature Reserves
Local Nature Reserves
Sites of Special Scientific Interest
RAMSARites
RSPB Reserves

= =4 -4 4 - -9

Areas with landscape designations excluded: Protecting designated landscapes
i National Parks
9 Areas of Outstanding Natural Beauty

Wind speed below 61 m/s at 80m excluded Minimum wind speed considered necessary for
turbines to be economically viable. NOABL windspeed
is available at 15, 25 and 45 m and so we will
interpolate the windspeed up to 80 m.

600m dwelling noise mitigation buffer 600m is an estimated distance to protect homes from
noise from wind turbines. Specific sites could be closer
than 600 m to housing if the site conditions allow it —
e.g. there are hills between the turbines and the
homes.
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Tablel7: Assumptions foiground mounted solaresource assessment

Apply 25m buffer to houses To allow for the space taken by gardens and access
roads and to reduce immediate visual impact.

Remove agricultural lan@bove grade 3 Grades 1 and 2 are the best and most versatile for
food production.

Physical constraints Roads, woodland, rivers and water bodies

6-Oct-17
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