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Sharenergy

A co-operative, started in 2011

Now 18 employees, running the Big Solar Co-0p (1mw and counting!)

Around 100 societies started
Financial reporting for around 40 BenComs and CBS’s

A consulting team, doing feasibility studies for CEF
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Why?

- Multiple CEF feasibility studies, few moving past feasibility
- Locations often unsuitable
- Lack of clarity about how the projects will be financed

- An attempt to get domestic housing added to schemes which are
mostly ignored in policy terms
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Objectives

- Help kick start some successful community heat networks
- ldentify realistic locations
- Describe parameters for success

- Create a template business plan
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Key Network Features

Large ASHP, On Gas areas

Wind turbines (to reduce electricity costs)

No on-site offtaker assumed (but this would improve finances)

10% of heat to be provided by hydrocarbons (/ constrained wind?)

Large thermal storage tanks

Focus on heating domestic buildings... enabled by non-domestic anchor loads

This doesn’t preclude GSHP or WSHP, but helps keep the search wide.

Off-gas areas are typically not dense and have no significant anchor loads
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Nationwide Site Search

How to find the most feasible sites, going

] To this:
from this:

Model Inputs Summary Output Sites
Payback Period (years)
P; hecks?
Domestic Demand (GWh / year) 14 a-s.ses checks . I 9017
Initial Payback Period 21 years I e iae
Non-domestic Demand (GWh / year) 35 25 Year IRR 7:38% )
v : Total CAPEX £7,728.39%k I 18510195
Grant % of CAPEX 42.80% X
Domestic Connections 43 ren ° H 1858205
20.5t022
Non-domestic Connections 42 System Electricity Source (%) Renewables Consumption (%)
Regions.
Wind Annual Yield (GWh / year) 34 Mean Payback Perlod (years)
14.8%
Wind Cable Length (m) 1000 ) Wind (used in network site)
Solar Annual Yield (GWh / year) 0 Solar (used in network site)
Solar Cable Length (m) 1000 Annual Demand (MWh/ha)
Source of Heat (%) Sources of Income (£k) 50% domestic uptake
Network Area (ha) 11
Building Density (buildings/ha)
Annual Mean Air Temperature (degC) 10.51 S 50% domestic uptake
Loan Interest Rate (%) 5.161 ) Wind (constraints map)
Heat Tariff (p/kWh) 95 @ Solar (constraints map)

WARNING: slow to load!
BELGI
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Techno-Economic Screening Model

Model Inputs Summary Output
Heat Demand
( N Passes checks? -
D tic D d (GWh/ 14
\ omestic Demand ( year) Initial Payback Period 21 years
25 Year IRR 7.38%
Non-d tic D d (GWh / 3.5
(_Non-domestic Demand { vear) ) Total CAPEX £7,728.39k
4 _ A N\ Grant % of CAPEX 42.80%
Connected Buildings Domestic Connections 43
—>
_ Non-domestic Connections Y, 42 System Electricity Source (%) Renewables Consumption (%)
KNind Annual Yield (GWh / year) \ 34
14.8%
Renewables Wind Cable Length (m) 1000 B s
> P
Solar Annual Yield (GWh / year) 0 °
KSoLar Cable Length (m) / 1000
Source of Heat (%) Sources of Income (£k)
Site details 1 Network Area (ha) ) 11
I E—
. 5.91%
Annual Mean Air Temperature (degC) ) 10.51
(" Loan Interest Rate (%) ) 5.161 gaA%
Finance details /,,..--——V
L Heat Tariff (p/kWh) 9.5

...now published on our website
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Techno-Economic Screening Model

Hourly profiles:

Domestic and non-domestic
demand profiles

Solar and wind generation profiles
Air temperature profiles

COP profile

Cost estimates:

- Pipework and trenching

- Network length estimation

- Heat pumps and network pumps

- Building connections

- Renewables and grid connection

- Thermal storage (modelled using
PyLESA)
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Techno-Economic Screening Model

Examples of modelling work:

Wind and solar generation profiles

Aggregated = less peaky
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Techno-Economic Screening Model
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Techno-Economic Screening Model

Examples of modelling work:

- Heat demand profiles

= Heat Pump = Qil Boiler

- Domestic - mix of archetypes
in 200 house network -

PyLESA ST, o |

- Non-domestic - mix of
building use types e.g.
school / swimming pool /
offices - nPro and gas usage
data

github.com/andrewlyden/PyLESA www.npro.energy/ % @&D@W@[@@W
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Nationwide Site Search

Wind constraints mapping: | Fooe i “ i
- Filter based on land use (agri, e
protected areas etc), buffers O sowrimdnmnorcan
for building types, roads... | v

- Annual energy yield using , Pulding Dy Guing v |
Global Wind Atlas capacity I Gl

factors ) {eN

Solar (constraints map)
- Number of 1MW turbines \ g
estimated (max of 3)

Up

Bayston Hill

{
Annscroft A

https://communityheat.org.uk/interactive-map/ -MI' S[ﬁ@[?@[@@[?



Overview of Progress - mapping

Designed for site
searching - not

| Operational Wind Turbines

i Bt ¥ comprehensive
Solar constraints mapping: 2830 e

- Filter based on land-use (agri, protected areas etc),

- Buffers for building tvpes road@

- Annual energy yield usmg GLQbaI SoIar Atlas -

Annual Deman d (MWh/ha)

- Installed kWp per hectare estlmated usmg Solar leard

- Max 3MW array 22

437.24 t0 1.13K

(missing data to d/fferent/ate between 3a/3b m England ’)

Wind (constraints ma p)
B0k~ At
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https://communityheat.org.uk/interactive-map/ *I' @[FD@[F@[FD@[F’




|| Building Density (buildings/ha)

Overview of Progress - mapping renewables

Operational Wind Turbines //
b Tarbrax Wood m
‘ 1.76

Hill 8581 4
s . ‘/ Untapped wind
=5 1 @ - * resource

Kirkton of

Sites Auchterhouse Kirkton & Tealing \

Payback Period (y=ars) Newbigging 1
Jcl?rhouse - | L]

| i - Inveraldie Westhall Terrace
cgions North Dronley
Mean Payback Period (years) A =i Newbigging
S E—— e ) : Kellas ,
3.8 1578 S Misroes Kingennie * \
Duntrune
@ Wind (used in network site) ) e cE:,','ggggu

[ : | Solar (used in network site)

Annual Demand (MWh/ha)
50% domestic uptake

I 0t097.31

|| 97311023506
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() Wind (constraints map)

@ Solar (constraints map)

https://communityheat.org.uk/interactive-map/ *‘I" S[h]@[?@[m@[%”




Mapping heat
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Nationwide Site Search T . EE. =

Process:

- Split into different arbitrary “sites”

- Repeat for different size site areas e.g. 5ha -
> 30ha

- Associate with renewables sites

- Assess site using screening FEM [§ heat
tariff targeting Ofgem gas price cap
(7.4p/kWh) [FD

Can it afford loan
repayments?

https://communityheat.org.uk/interactive-map/ % @h@?@m@ﬁ




Resources - map of focus areas

CHDU Focus Areas North, Kessock

{ A9}
CHDU Focus Areas >
Financial performance of potential heat Meskinieh L iocal (as)
(as2)

network areas assessed using CHDU
techno-economic model.

Good Better

Definition of
good and better

Annual Demand (MWh/ha)

Building Density (buildings/ha)

https://www.communityheat.org.uk/interactive-map/ % gh@m@m@l}'f



Next Steps / Ongoing Work

- Contact community energy organisations in
close proximity to most viable sites.

- Develop feasibility studies at four locations
working with local community energy
organisation (or other community org).

- Work required to homes to change network
operating temperatures?

- Business plans for CHDNs and CHDU
- Legals commentary

- Zoning!
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For the future:

A template business plan and governance structure

Practical support:
Feasibility studies
Financial modelling
Fund raising
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