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Case Studies
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Scenario Description

A communiZy In ceniral England Invest In & hurbing
rated at 1.5MWe capacity, and 80m tall. The furbing
15 sit=d an the peripheny of 3 small boan. The local
topology ks relatively fiat In B dinection for 3t least
sevweral mikes, and so the wind regime Is goed for
tow land area and the sibe typleal for deploymeant of
a large scale wind tubinge.

The turbing 15 sited 1.58m from the nearsst elecin-
«cal connection, tis 15 because it 1= 3 windy slte and
It Is a site well serviced by access hoads, with marry
rural roads In the area foo namow and with too fight
tumings to aliow access for lang vehicles carmying
turbine biades. Assumed the iurbing will connect to
the pubilc utlity 5t 11,000 volls W3 3 new mesering
circult breaker and allowing fiar 1.5 &m of H\' cabla.

Diszusslon with manufacturers and Installers Indl-
cates ihat this scale of wind turbing has wery high
Installation and eraction costs per KW of capacily.
This ks because the turbing I5 a large wiiity Goale
unlt, requiring speclalist cranes and Installation pro-

Case Study 6: Community wind
scheme, 1,500MW wind turbine

ceduras. It Imeoives a similar level of complexity for
transpariation and consinuction a5 larger uiliky scale
units {SUch a5 2, 2.5 and 3 MW SYSIEmE), but ofers
3 much lower output. It has not been poselble to gat
a3 direcd quake to capiure the Impact of this on capital
cost but discussion with Industry Implies I may result
In £ Instalied costs for 1.5MW systems being
10-210% higher than for Larger units. Thersfors 3 20%
premium has been added to the cost of this turbina.
This value Is very dapendent on dynamic varables
such 36 avallable cranes and supply chaln lssues
and o Is Included purely for Indicaiive purposes, and
Wil lkely change over the caming years, pariicularty
If there ks achange In demand for turbines at this
sCale.

Wind power tachnology

Large scale wind Is a very wel estabilshed technal-
ogy, with thousands of units oparating around the
weorid, many of which for over 3 decade. Therefore
the technalogy risk around wind |6 relatively low.

Energy Flow Model

T

Ersrgy companien
1,500 kN s wisd turbiss Elascir kehty wsporbnd o wia the ntional grid
Blacir lchty gan srmba d: 3,285, 00 0 kil iy nrtional grick 3, 285 oo
Khhiy

Operation

For a turbine of his slze, given the range of CLSt0MErs who are patentially connected & diferent points on the
local Mstribubion netwars, It s assumad that all the electrclly generated by the turbine I exparted directly to the
griel. Therafare &l generation Is awarded the FIT and expart tarst, amounting te a total of 7.5 pkWWn awarded. In
e SpEdﬂE[! lcation the turbine would be e:tpenbed o achisve 3 capa{:ny fachor of around 25%, and eretore
penerale 2,504 MW per year.

Location Gpe Farpharyafsmall town, Turbine caphtal cost [£] 1,250,000
favourable topegraphy Flanning costs [E] 32,000

Project Ife [yr] o Gd conneclion cosis [E] | 191,000
m 35’;:%-'?1' H“I_',';'_ﬂlml -5 F{:Lrﬂaﬂ{:r‘_&-‘ddls El 147,156
Capachy facior ] = Road consinucton (] 14,581

* Consultancy [£] 10841
el Coorstens {155
QCOZRN] Increased margin® J£] 324,000

Total [£] 1,644 157
Op grhona
Cost fzar 1-5 Hear 5+
D&M contract [£h] 15,425 32,850
Land rert [EAT] £.57E 12,751
Insurance [C4r] ] 4,058
Adminiszration [£47] B.022 1E042
il power [£4] 1,910 3,620
Toral [£y1] 35,715 71,430
Financial Analysle
Mo of years FIT Tarf Laval wil apply 0
FIT generalion G [£47] 308,790
FIT export il [EAr] o5 550
Eleciicly bill savings [£iyT] i
Inveetmant Pobandla Emvironmentsl B

Required IRR 2-10 Arnual CO2 savngs [IC02 [18sa
Achieved IRR. 155 lyear]
Simpie Fapbacs [yT] 7
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Case Studies

Choice of case studies

Case studies chosen to reflect:

1.The range of variables that effect economic performance
2.Situation grounded in reality

3.Application favourable to economic performance:

|.  assuming appropriate deployment of technology
ll.  assuming no unexpected overwhelming costs.
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Case Studies

Methodology

Technical
data

Specification
of case studies

Check against
industry
findings

Economic
data

Financial
performance
indicators

Financial
model
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Photovoltaics results
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Case study number
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Wind results

25 -
T 20 -
£
3
o 15 - ¢ ) ¢
‘G « At 2,000 kW return drops to
8 1. ) 3.6% if owned by a local
= authority and not permitted to sell
E electricity.
£ 5 -
* For 2,000 kW return would be 9
0 | . . | | - 12% if remained under
3 A . 6 . Renewable Obligation based on

today’s value.
Case study number

Investment hurdle rate 4 Case study IRR

3 Micro domestic wind, 1.5kWe

4 School wind scheme, 15kWe

5 Public sector wind scheme, 330kWe

6 Community wind scheme, 1,500kWe

7 Private sector wind scheme, 2,000kWe
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Case Study: Farm with Onsite 100kWe Anaerobic Digestion CHP
System

Anaerobic digestion (AD) — Farm waste, mainly manure, used to generate methane fuel for
electricity.

Scenario
* New bracket was introduced into FIT as a result of
consultation to target farm scale AD in particular

« A farm uses 5,250 t/yr of own on-site organic waste,
(agricultural manure from cows, pigs and chickens) to fuel
an AD plant.

System operation
The 100kWe CHP plant generates 670,140 kWh/y. All of this electricity is consumed on the farm and its
premises. No electricity is exported.

All heat generated is reused within the digestion process

Using the feed in tariff — Small scale renewables 2010 (19t July 2010) O r':frédﬂsrtng A RU P



Case Study: Farm with Onsite 100kWe Anaerobic Digestion CHP
System

Financial performance

» The scheme produces only as much income over a 20 year period as is expended in capital and
operational costs. It therefore does not pay back over that 20 year period.

» Consultation with manufactures and the industry would seem to support these findings

» To achieve suitable returns higher tariff required

1.400

This performance is due to:

—-1,200 ®

g
* High variability in capital cost, & 1.000
particularly at smaller scales 00 e

g v
« Low calorific value of some feed g 600 s
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Annual capacity of AD plant [tpa]

Using the feed in tariff — Small scale renewables 2010 (19t July 2010) O r':frédﬂsrtng A RU P




Case Study: University Campus, 1,000 kW biomass gasification
CHP

Biomass in the feed in tariff
Biomass is not in FIT, as has been removed since the summer 2009 consultation.
However included this scenario to explore impact this has had.

Scenario
A university campus in a suburban setting is to install a
1MWe biomass gasification CHP system.

 Heat distribution system already installed.

» Site modelled includes faculty buildings, student
accommodation, a library and a campus shop.

System operation

» The system is expected to supply 90% of site heat demand (high percentage allowed by the large
thermal store) and 60% of electricity demand.

» 3.7GWh of electricity generated is exported to the national grid

» The CHP in this scenario would operate for 4,400 full load equivalent hours per year
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Case Study: University Campus, 1,000 kW biomass gasification
CHP

Financial performance

* Hurdle rate: 14%

Environmental Benefits
Annual CO, savings 3,506 tCO,
/year
Cost carbon saved £351C02

* Renewable Heat Incentive is currently being
consulted on, proposed rates have been included in
the analysis

» The scenario modelling delivers a return of 4.4%,
and so under the discount rate specified would never
achieve pay back.

Capital and Operational Costs
Turnkey capital cost £3,700,000

« The technology is therefore still considered Simple payback ~17 years
economically unviable.

» Are examples of projects going ahead but normally
with support
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Summary

Key findings

» FIT has introduced a positive investment environment for most small scale technologies, as long
as deployed in the appropriate context after undertaking suitable analysis

» Farm scale anaerobic digestion and biomass CHP remain financially unattractive

« No improvement in performance for medium scale wind schemes

Final report

* Include full results, data and assumptions from analysis.

» 20 case studies covering all technologies in the FIT across range of applications

« Launched in near future at ministerial event in parliament
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Delivering renewable and low carbon energy

« How are renewables to be rolled out and integrated across a local authority?
Strategies for doing so increasingly recognised as important due to key role
local authorities can take in delivering and enabling low carbon energy.

« Climate change strategies are a likely requirement of the proposed Local
Carbon Budgets expected in the new Local Government Bill

| pledge to support a local carbon budget
for every local authority: that caps CO; in
the local area in line with the scientific
demands for emissions cuts and local
circumstances.

Chris Huhne,

Secretary of State for Energy
and Climate Change, 27 April 2010

On behalf of Greg Clark, Caroline
Spelman and myself, | can confirm that
we recognise the need for local carbon
budgets as part of the implementation

of the Climate Change Act.

Oliver Letwin
Minister of State at the Cabinet Office,
28 April 2010
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Delivering renewable and low carbon energy

Uniquely complex aspect of delivering local low and zero carbon energy
is the provision of heat:

* No market for heat
* No regulation
* No national grid

Local authorities have
particularly important role to

play:

» Developing evidence base —
heat mapping

« Offering anchor heat loads

» Developing special purpose
vehicles to allow delivery of
high cost schemes

Confirmed in government’s Green Deal
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Delivering renewable and low carbon energy

EST provide consultancy support and advice to local authorities and housing associations on energy
service provision in England, Wales and Northern Ireland.

The support being offered builds on the following key stages of energy services delivery:

Local
authority.
housing assoc EST service user may enter at any point in trajectory
atc
Progression towards project delivery, increased complexity
Project Trajectory
Capacity Enerngy Poiitical Feashilty Dielivery route Busness and Decisionan Frocunement Legal
Iintentiohta Bulldng M asterptanning supgart 2nd and financial plan whether o
3 : ComrmEnent procurenmsnt grocesd
investigate opticns
developing Project
energy service realisation
schema

Website
Practical help

Consultancy services

Tell: 0844 84 888 30

asinias |53 Jo yidep paseaisu)|
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Thank you

tom.bailey@arup.com
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