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1 Introduction

This addendum to the Orkney-wide energy audit 2014 gives an update on several areas where
additional data has been gathered as follows:
e Section 2 provides a comparison between the Orkney-wide Energy Audit 2014 and the
Orkney Energy Audit 2003-041
e Section 3 updates the data in the Orkney-wide Energy Audit 20142 with data for 2014 on
the electricity imported & exported via the subsea cables
e Section 4 examines the ‘Orkney contribution’ of the shared Northlink Ferries services to
Shetland
e Section 5 gives details on a recent project carried out on Grid-smart Demand Side
Management by local communities, supported by Community Energy Scotland.

2 Comparison with Previous Audit

This section provides a comparison with a previous energy audit which was carried out by the
Orkney Energy Agency and published in 2005.

2.1 Energy Sources

Since the production of the previous Energy Audit there has been a significant shift in the way
energy is sourced. There has been a large increase in power generated from renewables and from
wind in particular, which has increased almost four fold since 2003. The Orkney Energy Audit 2003-
04 does not specifically cover energy uses and figures given below are possible where a fuel is
only used for one purpose. The columns below referring to the Orkney Energy Audit 2003-04 are
highlighted in red. If not otherwise stated the data for the following years is from the Orkney-wide
Energy Audit 2014.

2.1.1 Petroleum Products

Road Diesel and Petrol

Road diesel has seen a general increase in use since 1990 whereas petrol has continually
decreased in demand year on year since 1990. The total road fuel usage has stayed fairly constant
over this time.

Table 2.1 Petrol and diesel usage

Year 1990 1995 2003 2005 2006 2007 2008 2009 2010 2011 2012

Petrol 87.51 73.643 59.91 52.22 52.66 | 49.83 | 45.77 | 43.83 | 41.62 38.64 | 35.85

Diesel 25.41 37.24 | 50.11 55.57 60.73 64.78 69.76 | 68.15 70.72 69.95 68.52

Total
112.9 110.88 110.0 107.7 113.3 114.6 115.5 111.9 112.3 108.5 104.3

(G‘)’Vh 2 3 2 9 9 1 3 8 4 9 7

1 Northern and Western Isles Energy Efficiency Advice Centre, 2005. Orkney Energy Audit: Energy production and use
2003-04. [online]. Available at http://www.oref.co.uk/resources/orkney-energy-audit/ .

2 Agquatera, 2015. Orkney-wide energy audit 2014. Report to Orkney Renewable Energy Forum & Community Energy

Scotland. [online]. Available at http://www.oref.co.uk/resources/orkney-energy-audit/ .
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Red diesel

Use of red diesel has varied fairly widely over the period from 219 GWh in 1995 to 113 GWh in
2011 but a general trend is not apparent.

Table 2.2 Red diesel usage

Year 1990 1995 2003 2005 2006 2007 2008 2009 2010 2011
Red Diesel

144.58 219.3 | 191.18 | 148.56 | 137.81 | 133.88 | 151.03 | 151.26 | 156.46 | 113.43
(GWh)
Kerosene

Kerosene use has increased between 1900 and 2005 from 36 GWh in 1990 to 99 GWh in 2005
and has then fluctuated between 84 GWh and 101 GWh in the period between 2005 and 2011.

Table 2.3 Kerosene usage

Year 1990 1995 2003 2005 2006 2007 2008 2009 2010 2011

Kerosene
(GWh)

35.67 40.73 75.01 99.18 | 100.93 92.41 96.95 95.34 | 107.56 84.44

Aviation Fuel

Use of Jet Al and AV gas have remained fairly constant over the period, to within a few GWh. Jet
A1l fuel is used in greater quantities over AV Gas every year. Detailed annual usage of AV Gas
was not available to the 2014 audit but a yearly average of value of 198,000 litres (1.8GWh) was
obtained.

Table 2.4 Aviation fuel usage

Year 1990 1995 2003 2011 2012 2013
Jet A1 (GWh) 3.23 4,992 6.51 4.42 3.59 6.85
AV Gas (GWh) 2.66 1.678 2.03 1.8 GWh annual average

2.1.2 Solid Fuels
Coal

The general national trend of falling coal consumption has also been seen in Orkney over the past
two decades. In 1990 and 1995 coal use was reported in the 2003-2004 audit to be around 9,704
tonnes (83 GWh) per annum falling to 5,618 tonnes in 2003. The 2003 figure from the Orkney
Energy Audit 2003-04 is double that from the Orkney-wide Energy Audit 2014 from the same year,
however no source is given for the data in the 2003-04 audit so it is not possible to draw any
conclusions about this discrepancy. Figures were also given for smaller amounts of other coal
based products for 2003 but we do not have current figures to compare these to. However, coke
continues to be used at the Highland Park distillery as part of the whisky manufacturing process.



Table 2.5 Coal usage

199 | 199 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 201 | 201 | 201 | 201

Year 0 5 3 3 4 5 6 7 8 9 0 1 2 3

GW 83.5 83.5 48.3 243 324 30.5 20.4 12.0 12.4

h 6 6 3 1 9 4 9 5 7 8.26 9.41 8.95 8.40 7.67

Peat

The main demand for peat comes from the Highland Park distillery which currently uses
approximately 1.43 GWh per year, an increase from that reported in the 2003-04 audit. Figures for
1990 and 1995 were also reported in the 2003-04 audit of more than 3 GWh but it is unclear if this
also includes domestic use.

It is difficult to make any observation about the use of peat as a domestic fuel source as no data is
available. Anecdotal evidence suggests that domestic use of peat has decreased to a low level.

Table 2.6 Peat usage

Year 1990 1995 2003 Recent annual average
GWh 3.36 3.22 0.553 1.434

2.1.3 Electricity

In 2003-04 the electrical power required to meet local demand was sourced from mainland Scotland
via the two subsea cables, the Flotta gas turbine, the Kirkwall Power Station and also a small
amount from renewable sources.

Import / Export via subsea cables

The table below shows how the amount of energy imported via the subsea cables peaked in the
early 2000’s in the period when both subsea cables were in operation. The Kirkwall Power Station
was only used for standby purposes and before substantial renewable generation took off.

More recently as renewable generation has grown imports via the subsea cable have decreased to
a point where in both 2013 and 2014 Orkney was a net exporter of electricity. The cables remain
a vital link to mainland Scotland in meeting the demand when there is insufficient wind and exporting
power to the mainland. 2014 figures have been obtained since the 2014 audit was published and
are included in Table 2.8 and discussed in more detail in Section 3.

Table 2.7 Import & export of electricity via subsea cables

Year 1990 1995 2002-3 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Export (GWh) | Unknown | Unknown | Unknown 7 10 24 17 45 48
Import (GWh) 91 73 102 55 70 46 54 44 37
Net (GWh) Unknown | Unknown | Unknown 48 60 22 37 0.07 11

3 This figure is assumed to be for whisky manufacturing process only as no records for private use were available.

4 This figure is reflects the use of peat by the Highland Park distillery. No records for private use were available.



Renewable Energy

The growth in electricity produced from renewable sources has been the most significant change
since the previous audits. At the time of the 2003-04 Energy Audit a total installed capacity of 8.25
MW wind turbines were in operation, as detailed below in Table 2.8.

Table 2.8 Wind turbines operational in 2003-04

. Turbine size Generator Commission

Location Developer (MW) Total MW name date
Burgar Hill, Thorfinn Wind Thorfinn Wind

Evie A Ltd 2.75 2.75 Farm 1.4.2000

Thorfinn Wind

Burgar Hill, Thorfinn Wind Energy

Evie ‘A’ Ltd 15 L5 Project 1.4.2000

(NM1500)

Rothiesholm, | TXU Europe

Stronsay Power Ltd 3x0.9 2.7 | BuFarm 1.5.2002

By 2014 the number of wind turbines greater than 50 kW had increased the total generation capacity
to 43.623 MW of turbines of 50kW and above, with a further 4.720 MW of small wind turbines (under
50kW) operational. Indeed, due to the favourable wind profiles and Feed-in Tariffs Orkney had at
the time of the 2014 audit approximately 11% of all the wind turbines in the UK that are registered
for FITS®.

In terms of electricity production from wind turbines there has been a huge increase as can be seen
in Table 2.9. The Bu Farm turbines have now been decommissioned but should have been included
in the 2014 audit figures for the period they were operational. Therefore the total installed capacity
is 2.7 MW more than is shown in the 2014 audit for the years between 2002 and 2011. An updated
table showing the actual generation output from large turbines in Orkney is shown in Table 2.11 and
Figure 2.1.

Table 2.9 Electricity production from wind turbines per annum

Year 1990 1995 2003 2009 2010 2011 2012 2013 2014
GWh 2 2 34 47 59 92 105 145 134
Note: Updated figures® have been used here as more up to date and complete information was

available since the 2014 audit.

Kirkwall Power Station

The Kirkwall Power Station is still in operation. But as detailed in the previous energy audit it is
solely used for the purpose of standby generation. The data on current generation is not known,
but assumed to be approximately the same as it was in 2003-04, which was 2GWh per annum.

Flotta

The Flotta gas turbine continues to generate electricity and feeding excess power into the national
grid. Little data was available to inform the 2014 audit but as far as could be determined from

Shttps://www.gov.uk/government/uploads/system/uploads/attachment_data/file/371646/september_2014_sub-
regional_feed_in_tariffs_confirmed_on_the_cfr_statistics.xls

& Variablepitch.co.uk and www.ref.org.uk



emissions figures for 2012 the amount of methane burned (and therefore potentially being used for
electricity generation as well as heating) was substantially lower than that estimated in the previous
audits. The reason for this is unknown.

Table 2.10 Generation from Flotta Gas Turbine

Year 1990 1995 2002-3 2012
GWh 46 17 19 0.49




Figure 2.1 Generation Output by Large Turbines in Orkney (Jan 2009-Dec 2014)
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Table 2.11 Generation Output by Large Turbines in Orkney (Jan 2009-Dec 2014)

Month
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Month

Mar-12
Apr-12
May-12
Jun-12
Jul-12
Aug-12
Sep-12
Oct-12
Nov-12
Dec-12
Jan-13
Feb-13
Mar-13
Apr-13
May-13
Jun-13
Jul-13
Aug-13
Sep-13
Oct-13
Nov-13
Dec-13
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Source: Variablepitch.co.uk and www.ref.org.uk
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3 Import/Export via Subsea cables

This section gives an update to section 2.5.4 (Supplied Grid Import/Exports) of the Orkney-wide energy audit
2014 for imports and exports via the subsea cables. Positive values show exports from Orkney and negative
values show imports into Orkney. Figure 3.1 shows the total imports, exports and net flow of electricity for
each of the last six years. In 2013 and 2014 Orkney was a net exporter of electricity. The 2014 data follows

the general trend over the last decade which has been towards more and more export as increasing amounts
of renewable energy are installed in Orkney (Figure 3.2).

Figure 3.1 Monthly totals for Import, Export and Net Flows calculated from half hourly average values
(January 2014 — December 2014). Source SSE.

4000

Sl Bl B ! |
0 T T T T l T T T - T T . T T I T ._I

= < < < < < s < < < < s <

= -2000 = - = = “.)'I T'I = - v o ) -

c fo] = — c = oo Q = > o

2 4000 = £ = 2 s 2 = E: & S 2 8
-6000
-8000

-10000

Export Import HNet

Figure 3.2 Yearly Net Flows calculated from half hourly average values (January 2009 — December
2014). Source SSE.
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4 Ferry Energy Use

The 2014 Orkney Energy Audit gave figures for the approximate energy used by the ferries which serve the
Aberdeen to Kirkwall route. However, consideration should be given to the fact that Kirkwall is an intermediate
call in what is essentially an Aberdeen-Lerwick service. According to Northlink Ferries the difference in the
direct and indirect crossing (Aberdeen-Lerwick/Aberdeen-Kirkwall-Lerwick) is 85km. If this figure is used as
the ‘Orkney Contribution’ rather than the 248km used by Pedersen Consulting then the energy use would be
as given in the table below (Table 4.1).

Table 4.1 Marine fuel oil consumption for ferry services to mainland Scotland

DIEETEE N 25 @ Approximate | Approximate
Kilometres crossings | Litres/ PP PP
Vessel Fuel N litres per GWh per
per per crossing annum annum
crossing annum?’
Pentland Marine
) diesel 28 2202 708 1559016 16.74
Ferries oil
Hildasay® Heavy
or Helliar Fuel
. oil 85 260 4248 1104554 13.1
(Freight !
Service)
Hjaltland or Heavy
Fuel 85 320 6937 2219870 26.33
Hrossey :
0]]
Heavy
Hamnavoe Fuel 52 1584 2700 4276800 50.73
Oil

It should be noted that since the 2014 Orkney Energy Audit was completed new legislation has come into force
(MARPOLSs Sulphur Emission Control Areas9) for the North Sea Region which means that Heavy Fuel Oil can
no longer be used as of 15t January 2015. Those vessels previously using Heavy Fuel Oil would now be using
Marine Gas Oil instead.

It is important also to note that the purpose of this table is not to compare the vessels like for like (as they are
different in terms of the type of vessel, routes, route distance, port infrastructure and service levels) but to
present an overall picture of the energy use in Orkney.

7 Pentalina - 6 crossings per day, except 9 Saturdays in May and June which have 8 crossings. Total of 2202 crossings per year.
Hamnavoe - 4 crossings per day, except 13th June to 26th August which have 6 crossings per day Monday to Saturday. Total of 1550
crossings per year.

Hildasay 5 Kirkwall Aberdeen crossings per week.

Hjaltland/Hrossey — 1 Kirkwall Aberdeen crossing per day except Mondays and Tuesdays between 1 Nov and 31 March.

8 Analysis of Freight Transport CO, Emissions for Island Ferry Services. RGS-IBG Annual International Conference Edinburgh, 3rd July
2012. Professor Alfred Baird Transport Research Institute, Edinburgh Napier University & Roy Pedersen, Pedersen Consulting

® Litres per crossing are figures given for the Helliar (Northlink’s other freight vessel).

10 http://ec.europa.eu/environment/air/transport/pdf/Report_Sulphur_Requirement.pdf

10



11



5 Orkney Grid-Smart community DSM

The following section has been written to follow on from section 2.3.5 of the Orkney-wide Energy Audit 2014
Part 2: Switching Options report.

As covered elsewhere, since 2009 the Distribution Grid in Orkney has had experimental active management
of generators in place as part of the RPZ trial. When the electricity supply from local generation is higher than
local electricity consumption, the DNO’s supply-side Active Network Management system reduces the power
that larger turbines can produce in order to avoid the risk of overloading at identified key points within the local
network.

Although the practical operation of this scheme has created significant operational and financial challenges to
some generators that have been connected under its activities, the community generators that have been
affected have been working to develop ways that they can intelligently work within and in concert with the
system to help to reduce undue curtailment. This has been the general drive of a range of activities that have
culminated into activity and proposals that are currently being developed as “HeatSmart” or Orkney Community
Grid-Smart DSM.

The Principles
The Orkney DSM system can through secure Internet communications respond to automatically and
intelligently energise domestic heaters and electric vehicle charging equipment based on known curtailment
patterns: allowing the ANM system to reduce restrictions, creating an affordable local energy supply, and
increasing revenue and community value by specifically avoiding and reducing curtailment of the community
owned turbines.

The domestic side of the system is complementary to existing heating and electricity supply. Householders
retain overall control of home heating with thermostats, programmers and their existing conventional (on-
demand) space and water heating. EV users have an override and manual User Interface to request additional
on-demand charging for topping up.

Part of the generator’s extra revenue — due to increased production — is shared with the energy user, through
a rebate on electricity units consumed by the heating devices or EV chargers during curtailment periods
providing affordable energy and an incentive for adoption.

The key intelligence in this system, which allows it to be Grid-Smatrt, is the aggregator. The DSM aggregator:
e monitors actual and potential turbine output and the status of the ANM system
e records individual devices’ electricity consumption and current status.
e Makes decisions and coordinates control signalling for device operation periods

For EV charging, the system also has the capability to interrogate a connected vehicle's current charge level.

Figure 5.3 (see end of section) is a schematic representation of the equipment and communications links for
the ANM and thermal DSM in Zone 1 of the local electricity distribution grid.

12



5.1 Generators (supply side)

The generators involved so far, are 5 community-owned 900kW Enercon wind turbines. In theory, any
generator with a ‘new non-firm’ ANM grid connection could participate. Each generator needs to have a ‘VScon’
unit fitted, to let the aggregator know when the turbine is experiencing curtailment that can be eased by
increasing electricity demand in the locality.

Also, since early 2015, the turbine groups have negotiated access to grid control signals such that they can
now obtain direct real-time notification of their curtailment status. This information — an essential foundation
for a DSM aggregation system — further increases the data supply, enabling direct quantitative analysis of
energy/revenue that is untapped.

5.2 Customers (demand side)

Any location with broadband Internet access and a suitable electricity supply can host grid-smart heating or
an EV charging point. Sites with their own micro-generation are also suitable.

The aggregator system delivers control signals over broadband internet through ‘Dynamo’ units connected to
one or more domestic devices.

For thermal customers, homes with wet central heating (boilers and radiators) as well as all-electric heating
are suitable for connection to aggregator-controlled devices. The system acts in concert with and in addition
to the existing heating systems. Normal thermostats and other user controls govern how much they operate.
The Dynamo units optimise when they do so.

5.3 Billing and rebates

Customers retain their standard electricity supply from whichever energy supply company (ESCo) they choose,
with the same billing meter/s. Customers pay their ESCo for all of their electricity that is sourced from the grid,
according to the ESCo’s tariff. The scheme then rebates a proportion of this cost.

The benefitting (marginal) generator can quantify how much additional energy was produced and how much
additional revenue was earned as a result of the intelligent control of the domestic systems. This revenue is
then shared with the bill-payer as a rebate, with the net effect that units of electricity despatched by the
aggregator provide zero-carbon energy at a cost per kWh that is below retail grid price.

5.4 Community involvement

While fuel poverty is rife throughout Orkney, the Outer Isles are particularly affected and vulnerable.

Many of the worst afflicted localities are host to community-owned 900kW turbines whose profits are gifted to
a charitable development trust for the benefit of the population. There is direct benefit to local community
development funds if curtailment of community-owned turbines is reduced.

The development trust associated with each curtailed turbine provides a channel for installing the DSM heating
and EV charging equipment and operating the rebate system. Many trusts have been active in energy audits
and affordable warmth schemes to tackle fuel poverty. They have also leased vehicles for community use and
could act as car share organisers or car club liaison points.
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5.5 How we got here

The current activities reflect a considerable amount of work and experience leading up to this point. For
approximately a decade, five community groups, whose turbines were commissioned in 2011-2012 under
similar ANM non-firm grid connections, have been collaborating to reduce running costs, maximise productivity
and enhance their system insight. This significant collaboration has enabled rigorous assessment and the
building of detailed knowledge of the actual curtailment levels experienced on the grid and the patterns and
drivers to their occurrence.

As excessive curtailment became recognised as a significant problem and risk to viability, the groups also
started a range of activities to look for solutions. Much of the work has been funded by the Scottish Government
through CARES IIF and CARES LECF, administered by Local Energy Scotland, and all of it has been in
partnership with and supported by Community Energy Scotland.

Under the early CARES Infrastructure and Innovation Fund, a brief local energy audit and forward looking
“market opportunity” study of the affected outer isles was commissioned to set things in motion. Also, the Island
of Hoy Development Trust led a consortium of interested communities in Orkney and across Scotland in a
study to look at the opportunity for local tariffs, Community Energy Supply Companies and other novel local
energy economy approaches that could enhance and retain local value in our energy systems.

Eday community was initially one of the hardest hit by curtailment and they looked at the feasibility of a wide
range of approaches, including increasing on-site and local demand with enterprises and activities such as
seaweed and biomass drying and seaweed and salt production and trying to combat high transport costs by
enhancing local production of perishables by local covered growing etc. This led on to them exploring and
developing local switching technologies that would allow their turbine to integrate its existing managed grid
connection and contractual arrangements with an additional local demand load that could be intelligently
utilised prior to export to directly combat and avoid curtailment.

Shapinsay community led on initial work to see how compatible marine transport, and specifically their existing
Out of Hours ferry service, could be for linking to relief of curtailment and reducing carbon, and this activity has
more recently been supplemented by wider Orkney Island Council work looking to undertake a low carbon
review of the whole of the local ferry fleet and services. Shapinsay also secured funding which allowed CES
to organise and escort a number of representatives from the Orkney community turbine operators to Iceland
to explore practical examples of what others had done when given an opportunity from large volumes of local
energy.

Like Eday, the Rousay Egilsay and Wyre turbine was also heavily compromised initially, and, given their
location and configuration they explored and led on early work looking at what could be done with local demand
that was on the grid after their connection point but prior to the known local grid restrictions, and the Grid-
Smart DSM activities came from this initiative.

Initially, development of the Grid-Smart DSM for both domestic heat and EV charging took place in parallel.

However it was recognised that both streams shared many characteristics and that a unified control and
aggregation method for both would be the best approach.
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5.6 EV project work

Between 2013 and 2015, three Orkney development trusts leased four Nissan EVs to build up an
understanding of EV use in small island communities, how well suited they would be to this, and then whether
this could be harnessed for alleviating grid restriction and curtailment issues. Some vehicles were used as
general Trust staff vehicles to build up clear patterns of use in this context, one was set up to allow community
use in order that members could get a sense of the reality of the technology and another was then latterly
adopted to provide demand responsive transport on the island.

Each vehicle travelled thousands of miles in summer and winter conditions, relying upon daytime and overnight
charging from public and private locations.

The DSM team therefore has access to information from multiple sites about energy consumption as well as
experience of user issues from the expected (range anxiety) to more niche (range loss due to boarding a ferry).

In summer/autumn 2014, three EV charge points were modified to allow aggregator control of charging,
responding to information from the EV, the user and the relevant zone of the local distribution grid. This marked

the achievement of the first milestones in demonstrating the potential and reality of Grid-Smart DSM.

Figure 5.2 Curtailment Signal and EV charging dispatch. The x-axis shows time (24h clock) and the
draw-down by the chargers (Watts) is shown against the y-axis.

Curtailment Signal and EV Charging Dispatch
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The above capture (Figure 5.2) shows real-time instances of the Hoy and Rousay Community EVs being

switched on off in order in response to curtailment and then both coming on again and remaining charging until
fully charged during a protracted curtailment event; coordinated and recorded by the smart aggregator.
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5.7 Heat DSM project work

Over a similar period, three homes in Hoy were adapted to provide for supplementary aggregator control of
their space and water heat demand.

A range of heating devices and configurations were installed and tested:
o fan-assisted electric storage heater
o electric thermal store (‘buffer tank’) for radiator systems
e electric in-line pre-heater for radiator systems (to complement an oil/solid fuel boiler)
o fan assisted wet radiators.
e electric immersion heater (hot water supply to taps, shower etc)

Achievements to date:

1. Detailed understanding of turbine curtailment, generating simultaneous long term records of turbine
activity and curtailment patterns across the turbines, and development of templates and a
methodology to quantify and record how much wind resource goes uncaptured, when, and where.
Understanding of realistic EV usage patterns in an island community and their compatibility with DSM
charging tied to curtailment easing.

Technical demonstration pilot of communications, smart aggregation and control systems to allow:

DSM control of supplementary heating systems.

DSM control of EV charger equipment as well as conventional on-demand power supply.

Significant discussion with and support from the local grid operator for the principles and practice of

Grid-Smart DSM, equipment testing at the Power Network Demonstration Centre, initial grid analysis

and local grid impact analysis work commissioned with the Future Networks team.

7. Collaboration with the DNO, the ANM operators and turbine manufacturers to upgrade grid connection,
turbine and power control hardware and software to allow more Grid-Smart use.

n
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5.8 Heat DSM potential scheme capacity

Those involved in these activities widely recognise the next stage of this work is to undertake community and
commercial scale trials of the established technology in order to be able to demonstrate a significant impact of
the systems and further evidence the financial and contractual models involved. The next stage of the Orkney
DSM scheme has to date been scoped for the connection of 150 homes around the north-west of Orkney (the
isles of Rousay, Egilsay, Wyre, Eday, Westray plus relevant parts of West Mainland). However, it is clear that
the actual capacity is much higher; both in Orkney and more widely.

While a ‘typical’ Orkney house hardly exists, 10-20MWh of annual energy use for space heating and hot water
is normal. In terms of carbon reduction the greatest benefit comes from displacing oil and solid fuel. The
existing heating systems in North Isles homes predominantly use oil (411 households according to 2011
census, 37%) or electricity (348, 31%). 72 homes (7%) use solid fuel central heating. 129 (12%) have no
central heating. In the 900 homes in the South Isles, oil is favoured (42% vs 28% electric). That situation is
reversed in Mainland Orkney’s 7,700 homes, where 44% of dwellings use electricity and 35% use oil.

A projection of heat demand correlated with turbine behaviour shows that DSM heating in north-west Orkney
could be used to increase generation during 95% of curtailment periods; either for each turbines curtailment,
or even more effectively across an area when multiple turbines within a zone sign up to the same aggregator.
This energy delivered would be additional electricity, power only generated because the DSM aggregator frees
up grid capacity and allows the turbine to run. In the Outer Isles of Orkney alone, this is estimated be worth in
the order of a >£1M per annum uplift after costs, that, otherwise, currently is being lost from existing, installed,
low carbon generation in the affected areas.
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The order that generators are curtailed in
depends on their position in a priority stack: At
any time one generator will be ‘marginal’,
meaning it will be the first to be affected if
currents change at the MP.
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Figure 5.3 lllustration of existing and proposed electrical/ANM networks and DNM response under HeatSmart/Grid-Smart Orkney DSM
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