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City Collage,
Ford Goschen Centre
457 kW
780,3 MWh/a

38 KW
6 MWh/a

Morice Town
Primary School
135 kW
230 Mh/a

2300 K*d



- Gebiet N
=~ 19,3 MW
;,3 20353 MWh/a

2300 K*d
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caaanr Basics and parameters GE!:y

» Scope of work: Working out a feasibility study to supply the buildings
in certain areas of "Barne Barton® in Plymouth with heat from the new
heat supply (Efw-Plant). The study will focus on cost and
manpower requirements estimations.

» Estimates are prepared for :
* pipework
* heat extraction
« compact district heating stations

* Dbuilding, heating and window
restoration

= New heat @
@i supply '
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caaanr Basics and parameters GE!:y

> The following buildings are part of ... L=t T
the case study: LR EN oS o sl s PR S L

» Barne Barton: Area -, C, D, G2

> Area J2

Gamels Head Fire Station
118 kW
2015 MWh/a

Gebiet J1 1,1 MW
316 fira




aaanr New heat supply GED

Energy from waste plant -




Ingenieur AG

#MVV-Umwelt G ED

1. Basics and parameters

2. Pipework

3. Heat extraction

4. Compact district heating station

5. Conclusion
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s Development of the hydraulic model GEF

Ingenieur AG

» A hydraulic model of the hot water distribution system has been
developed with the hydraulic software M

Aung

» The MVV Umwelt estimated the installed building load of space heating
and domestic hot water and the dimensions of the buildings.

» The MVV Umwelt sent a map of the area to GEF.

» GEF included the geodetic height taken from Google Earth into the
hydraulic model.

» On the basis of the information GEF designed a possible network. The
peak load case was used for dimensioning.




Barne Barton e 1)

Dimensioning GEF

# MV V- Umwelt

» Results of the hydraulic simulation of the hot water distribution system
(peak load case)

 diversity factor 85 %

* hot water feed-in 23,470 kW

« supply / return water temp. 90 °C /50 °C

* pres. waste station supply / return 8.5/ 5 bar (abs.)

« mass flow waste station 505 t/h

* min. pressure network 1 bar

« min. differential pressure 1 bar

* max. specific pressure decrease 150 Pa/m
N




Dimensioning Barne Barton GE

# MV V- Umwelt

F
area B. C. D, G2 =,
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e Dimensioning area J2 (Plymouth) G

: Knotes
i Pressure (bar)
~ %
1l

B 150
[10.0-15.0]
B [1.3-100]
Pipes
nominal diameter
>DN100
DN100
DNO080
DNO065
DNO050
DNO040
DNO032
DNO025

i ' | inner diameter
RIE . " (mm)

e [300-400]
— [200-300]
— [100-200]
— [0-100]
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Estimation of the cost and the GEF

# MV V- Umwelt

manpower requirements revrsc )

» On the basis of the dimensioning (peak load case) it is
possible to estimate cost.

» GEF has costing data from many district heating projects.
The cost estimation is based n this data.

» GEF prefers pre-insulated bonded pipes with a steel
medium pipe.

» For each area the length of the different pipe types was
derived:
« transport pipes
« distribution pipes of each area B, C, D, G2, J2
 building connection pipes of each area B, C, D, G2, J2

> A table with the different nominal diameters of the network
pipes for the different areas was prepared.

HIEE
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Estimation of the cost and the

MV V- Umwelt

G

necessary man-days

transport pipes (20 MW) unpaved
under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] |[man-days]
DN250 600.6 615,000€ 384,000€ 102,000€ | 129,000€ 306 30
Sum 600.6 615,640 € 384,000 € 102,000€ | 129,000 € 306 30
transport pipes (1 MW) unpaved
under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] |[man-days]
DN100 600.6 353,000€ 210,000 € 69,000€ 74,000 € 255 30
Sumj 600.6 353,350 € 210,000 € 69,000 € 74,000 € 255 30
HiEn HiEn
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Estimation of the cost and the

MV V- Umwelt

G

necessary man-days

distribution pipes B

under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] |[man-days]
DNO40 31.1 16,000 € 6,000 € 7,000 € 3,000 € 16 2
DNO50 447 25,000 € 9,000 € 11,000€ 5,000 € 22 3
Sum 75.8 41,000 € 15,000 € 18,000 € 8,000 € 38 5
building connection pipes B
under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] |[man-days]
DNO25 81.7 39,000 € 14,000 € 17,000€ 8,000 € 51 8
DNO032 27.7 13,000 € 5,000 € 6,000 € 2,000 € 17 3
Sum 109.4 52,000 € 19,000 € 23,000 € 10,000 € 68 11
HIEN HIEN
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Estimation of the cost and the

MV V- Umwelt

G

necessary man-days

distribution pipes C

under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] |[man-days]
DNO032 17.6 8,000 € 3,000 € 4,000€ 1,000 € 9 1
DNO040 14.7 8,000 € 3,000 € 3,000€ 2,000 € 7 1
DNO050 33.6 19,000 € 7,000 € 8,000 € 4,000 € 17 2
DNO065 66.3 40,000 € 16,000 € 16,000€ 8,000 € 33 4
DNO080 27.0 19,000 € 8,000 € 7,000€ 4,000 € 14 2
DN150 180.8 190,000 € 89,000 € 61,000€ 40,000 € 90 152
Sum 340.0 284,000 € 126,000 € 99,000 € 59,000 € 170 162
building connection pipes C
under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] |[man-days]
DNO032 263.4 127,000 € 45,000 € 55,000€ 27,000 € 165 26
Sum 263.4 127,000 € 45,000 € 55,000 € 27,000 € 165 26
HiEn HiEn
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MV V- Umwelt

Estimation of the cost and the

G

necessary man-days

distribution pipes D

under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] [[man-days]
DNO032 46.3 22,000 € 8,000 € 10,000€ 4,000€ 23 3
DNO050 150.7 84,000 € 32,000 € 34,000€ 18,000 € 75 9
DNO065 237.3 144,000 € 57,000 € 57,000€ 30,000€ 119 14
DNO8O0 188.7 131,000 € 58,000 € 46,000 € 27,000€ 94 13
DN100 232.2 194,000 € 81,000€ 72,000€ 41,000€ 116 19
Sum 855.2 575,000 € 236,000 € 219,000€ | 120,000€ 427 58
building connection pipes D
under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] [[man-days]
DNO025 156.3 75,000 € 27,000 € 32,000€ 16,000 € 98 16
DNO032 172.8 83,000 € 29,000 € 37,000€ 17,000€ 108 17
Sum 329.1 158,000 € 56,000 € 69,000 € 33,000€ 206 33
HiEn HiEn
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MV V- Umwelt

Estimation of the cost and the

G

necessary man-days

distribution pipes G2

under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] |[man-days]
DNO25 101.4 49,000 € 17,000 £ 22,000€ 10,000 € 51 6
DNO32 107.4 52,000 € 18,000 £ 23,000€ 11,000 € 54 6
DNO40 17.2 9,000 € 3,000 € 4,000 € 2,000 € 9 1
DNO50 62.8 35,000€ 13,000 € 15,000 € 7,000 € 31 4
DNO65 86.1 52,000 € 21,000 € 20,000€ 11,000 € 43 6
Sum 374.9 197,000 € 72,000 € 84,000 € 41,000 € 188 23
building connection pipes G2
under- pipe
length ground con- building planning
nominal diameter [m] first cost_ pipework struction other [man-days] |[man-days]
DNO25 388.5 187,000 € 66,000 € 82,000 € 39,000 € 243 39
DNO032 22.9 11,000 € 4,000 € 5,000€ 2,000 € 14 2
Sum 411.4 198,000 € 70,000 € 87,000 € 41,000 € 257 41
HIEN HIEN
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Estimation of the cost and the

MV V- Umwelt

G

necessary man-da

distribution pipes J2

S

under- pipe
length ground con- building planning
nominal diameter [m] first cost pipework struction other [man-days] |[man-days]
DNO025 140.3 67,000 € 24 000 € 29,000€ 14,000 € 70 8
DNO032 76.7 37,000 € 13,000 € 16,000 € 8,000 € 38 4
DNO0O40 34.5 18,000 € 7,000 € 7,000 € 4,000 € 17 2
DNO50 62.2 35,000 € 13,000 € 14,000 € 8,000 € 31 4
DNO65 149.4 91,000 € 36,000 € 36,000 € 19,000 € 75 9
Sum 463.1 248,000 € 93,000 € 102,000 € 53,000 € 231 27
building connection pipes J2
under- pipe
length ground con- building planning

nominal diameter [m] first cost pipework struction other [man-days] |[man-days]
DNO25 170.4 82,000 € 29,000 € 36,000 € 17,000 € 107 17
DNO032 48.7 23,000 € 8,000 € 11,000€ 4,000 € 30 5
DNO0O40 71.4 37,000€ 14,000 € 15,000 € 8,000 € 45 7
Sumi 290.5 105,000 € 37,000 € 47,000 € 21,000 € 137 22

HIEN HIEN
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Estimation of the cost and the

MV V- Umwelt

G

necessary man-days

» Finally the estimation of the whole hot water distribution system is:

construction

construction

under- pipe managemen |supervision
length ground con- building planning |t agent [man{orderer [man-

nominal diameter [m] first cost pipework struction other [man-days] |[man-days] |days] days]
Sum transport pipes (20 MW) 600.6| 615,640€ 384,000 € 102,000€ | 129,000€ 306 30
Sum distribution pipes B 75.8 41,000 € 15,000 € 18,000 € 8,000 € 38 5
Sum building connection pipes B 109.4 52,000 € 19,000 € 23,000€ 10,000 € 68 11
Sum distribution pipes C 340.0 284,000 € 126,000€ 99,000 € 59,000 € 170 162
Sum building connection pipes C 263.4 127,000 € 45,000 € 55,000 € 27,000€ 165 26
Sum distribution pipes D 855.2 575,000 € 236,000€ 219,000€ | 120,000€ 427 58 240 55
Sum building connection pipes D 329.1 158,000 € 56,000 € 69,000€ 33,000€ 206 33
Sum distribution pipes G2 374.9 197,000 € 72,000 € 84,000 € 41,000 € 188 23
Sum building connection pipes G2 411.4 198,000 € 70,000 € 87,000€ 41,000€ 257 41
Sum distribution pipes J2 463.1 248,000 € 93,000 € 102,000 € 53,000 € 231 27
Sum building connection pipes J2 290.5 105,000 € 37,000€ 47,000€ 21,000€ 137 22
Sum total 4,113.4| 2,600,640€ | 1,153,000€ 905,000€ | 542,000 € 2,193 438 240 55

» The first cost of the hot water distribution system are 2.6 million €. The

annual operating costs of the system are about 15,000 €/a.
» The necessary man-days of the hot water distribution system are 2,930
man-days.
1 O [118[]
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e Heat extraction GED

> The w
e waste plant produces steam for an

existing steam system.

» Because of this it is necessary to
design a heat extraction for the hot
water distribution system.

» GEF has experience from many district
heating projects. The estimation is
based on this data.




Cost assumption heat extraction GEF

MV V- Umwelt

3 MW, (without buildinc )

1) General 40,000 €
Building site equipment, documentation, engineering, bringing into service

2) Mechanical engineering 180,000 €

Heat exchanger 2 x 2.5 MW 40,000 €
Hot water system (pressure threshold system, piping, fittings) 90,000 €
Pumps 30,000 €
Steel construction 20,000 €

3) Heating reserve boiler (heating oil 4.5 MW) 180,000 €




Cost assumption heat extraction GEF

“:*:‘MVV'UmW'BI - - . In enieurAG-
3 MW., (without building Fers )
4) Electrical, instrumentation & control 70,000 €
Control box 40,000 €
Plumbing trade 20,000 €
Cabling 10,000 €
Sum Heat extraction 470,000 €

In the total costs are 45,000 € for the planning, starting up, construction
management agent and construction supervision orderer. This are
manpower requirements of 80 man-days.

OO0 OO0
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anaan Compact district heating station GEF

» The MVV Umwelt estimates the installed building load of space heating
and domestic hot water and the dimensions of the buildings.

» The dimensioning of every compact district heating station depends on
the installed building load of space heating and domestic hot water of the
building.

» GEF has data from many district
heating projects. The estimation
is based on this data.




# MV V- Umwelt

Compact district heating station

> Finally the estimation of the whole indirect compact district heating
stations is:

building load spec. planning + planning + spec. labour planning +
of space spec. costs compact assembly |[construction construction |costs spec. labour costs construction
heating and number of [district heating station |costs management agent |[first costs bly gement bly I ing + construction |assembly |management
domestic hot |building buildings |indirect [€/unit] [€/unit] |per station [€/unit] [[€] costs [€] |agent [€] [€/h] management agent [€/h] [[man-days] |agent [man-days]
G2/05, 12/08, 12/10, 12/09, G2/04,
G2/03, G2/02, G2/09, G2/10, G2/11,
G2/12, G2/13, G2/14,12/03, G2/25,
G2/24, G2/23, G2/22,G2/21, G2/20,
G2/15, G2/16, G2/17, G2/18, J2/06,
unter 50 12/02, 12/04 27 6,000 1,200 1,000 162,000 32,400 27,000 50 80 81 42
12/07, 12/01, DOS, DOY, D11, G2/08,
G2/07, G2/06, B1, G2/19, B3, D01, D02,
50-75 D03, D16, D17 16 8,500 1,200 1,000 136,000 19,200 16,000 50 80 48 25
75-100 C1-C10 10 10,000 1,200 1,000 100,000 12,000 10,000 50 80 30 16
D04, DO5, D06, D07, D10, D12, D13,
D14, D15, Camels Head Fire Station,
100-125 G2/01, B2 12 11,000 1,200 1,000 132,000 14,400 12,000 50 80 36 19
150-175 12/05 1 13,000 1,200 1,000 13,000 1,200 1,000 50 30 3 2
Primary School
200-225 1 15,000 1,200 1,000 15,000 1,200 1,000 50 80 3 2
Sum 67 558,000 201 106

» The cost of the compact district heating stations are 560,000 €.

» The necessary manpower requirements of the compact district heating
stations are 310 man-days.
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A Conclusion GED

» The case study estimates cost and manpower requirements for
certain areas of "Barne Barton®, Plymouth.

Cost Manpower
* Pipework 2,600,000 € 2,930 man-days
» Heat extraction 470,000 € 80 man-days
« Compact district heating station 560,000 € 310 man-days
Sum 3,630,000 € 3,320 man-days

OO0 OO0
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TALBOT GARDENS, PLYMOUTH
Design of Photo-voltaic system Technical Description Statement

This statement prepared by Kier Energy Solutions regards the feasibility of installing Photovoltaic (PV)
systems on the apartment buildings at Talbot Gardens in Plymouth, Devon®. The apartments at Savage
Road though not directly referred to are of the same plan therefore the details below can be similarly
applied.

The site
The Talbot Garden site consist of 5 block buildings each containing 12 apartments. The roof of each
block is flat, split over two levels and aligned SE/SW. The roof area is estimated at 195m2. Little or no
parapet exists at the roof edges. Construction and access has not been confirmed. Two options for
system design are possible relating to tenure and how benefit is transferred to occupants. Connection
can be made to either;

1. Landlords supply - Financial benefits to occupants made by managed arrangement , or

2. Apartments - Renewable supply and financial benefits to occupants by direct connection of

system to consumer unit in each apartment. The following information is based upon this option.

System description

12 systems per block (1 per apartment) required. A high efficiency Sanyo HIT-N235SE10 Module is
recommended to maximise yield for the available space. It is estimated that not more than 48 x 235W
modules can be accommodated on each roof totalling 11.28kWp. This would equate to 4 Modules per
apartment or 0.94kWp. For an equal distribution of PV per apartment an equal nhumber of modules are
required.

Equipment and its location
A 0.94kWp system would require the following equipment for each apartment;

No. | Equipment Location
4 Sanyo HIT-N235SE10 Modules On roof
Flat roof mounting system on A-frame On roof
1 Dorfmueller DMI 1200/90 Inverter On or adjacent roof
2 DC Isolators Adjacent Inverter
2 AC Isolator 1 at Inverter 1 at consumer unit
1 Ofgem compliant Total Generation Meter At consumer unit
4 String Cables From Array to inverter
1 AC cabling and containment From Inverter to Consumer unit

Metering, Connection and cabling

Direct Connection to Apartments - System design as above. Occupiers benefit directly from PV
generated supply and export. Connection has to be made into the consumer unit of each apartment.
Cabling can be routed in main service riser in building but electrical works within each apartment also
required with consequent disruption. Separate meters in each apartment.

Connection to Landlord Supply - Landlord benefits from generation, supply and export. Separate and
managed arrangement required to transfer any benefit to occupiers. Alternative system design and
equipment would be required with potentially less disruption to tenants. A single meter required on
Landlords supply.

Installation

At this stage it is not possible to speculate on the type and cost of fixings to secure the arrays to the roof
without knowing the construction and state of repair of the structure. Labour costs to install the frame and
modules (provided a secure fixing detail is in place) and commission the arrays are approximately £2860
per block. Assuming pedestrian access is available to bring equipment to the roof area a very provisional

! The details described and estimates provided in this document are made by desktop survey, are not guaranteed and
are subject to confirmation by detailed survey.

11340 Talbot Gardens Technical Description Statement revB.doc - Page 1 of 2 25/08/2011
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solar

sum of £1000 could be included per block for edge protection to provide a safe method of working. A
feasible timescale for installation of solar equipment would be within 1 week. A reasonable cost estimate for
the additional AC works required is £500 per apartment but an additional sum is likely to be required for
builder’s works to bring cables down through the service riser to the required floor level.

Maintenance

PV systems have no moving parts and require little maintenance. Modules mounted in excess of 5
degrees pitch are self cleaning in normal environmental conditions. The manufacturer guarantees
performance of this module at 80% for 25 years. The inverter carries a manufacturer’s guarantee of 5
years. A provisional sum of £350 per block for an annual check is reasonable assuming that safe access to
the arrays is possible. The roof appears to be flat with little or no parapet and a man safe system may be
deemed necessary for unscaffolded access. This would also impact on the space available for arrays in the
first instance.

Engineering Recommendation for connection

This installation falls under the engineering requirements G83/1 Stage 2 for the connection of multiple
small scale embedded generators (SSEG). You are required to make an application to the Distribution
Network Operator for approval to proceed with connection. The DNO will review your application, specify
any conditions for your connection and notify you of their approval or otherwise.

Equipment cost

At this stage it is impossible to estimate with certainty a fixed price for the complete works in design,
installation and commissioning. However the cost of equipment only (with the exclusions below) is
estimated in the region of £4000 excluding VAT per apartment.

1. The cost of design, supply and installation of fixings to secure the array to the roof is not
included.

2. No estimate has been made for the cost of scaffolding or a safe system of work including lifting
equipment required for the installation works.

3. The cost of AC works from the inverter site (assuming it is on roof) to the consumer unit in each
apartment is not included.

4. The cost of replacing inverters and maintaining a regime of annual system checks is not
included.

5. No additional metering or monitoring equipment is included.

Economies of scale can be expected for larger equipment orders across 60 apartments. The PV industry

is rapidly expanding in the UK and with competition in equipment supply further reductions in costs may
arise.

Yield and CO0:2 estimate

Array Size = 0.94kWp
Pitch = 30°
Orientation = South East
Estimated annual yield = 772.3kWh?

Sanyo HIT modules combine Amorphous and Mono-crystalline silicon resulting in an estimated 20%
higher yield than similar sized systems using standard Mono modules therefore;

Estimated total annual yield = 926.76kWh
Estimated annual income from Feed in Tariff (FiT) at current rates?:
Generation Tariff @ 43.3p x 926.76 = £401
Assuming 70% supply units saved @ 12p* x 649 = £77

30% exported @ 3.1p x 278 = £8
Estimated Total annual revenue from FiT = £486

CO2 saved @ 0.529 kg per kWh 0.49 tonnes

2 SAP2009 Methodology
3 The UK Feed in Tariff is due to be reduced in March 2012 (<4kW = 39.6p/kWh)
* Customer to satisfy themselves of the value of grid supplied electricity

11340 Talbot Gardens Technical Description Statement revB.doc - Page 2 of 2 25/08/2011
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MVV Review for Soft Market Testing

4t April 2011
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Principal locations of heat supply and demand centres
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Devonport
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Distances between supply and demand centres
blue=7,370m green=3,120m vyellow=3,320m
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Proposal 1
distance = 13,810m

EfW plant

Efw plant has 80 MWith.
Up to 40 MWth can be
offered for heat output.
23 MWth capacity
reserved for naval base.
Up to 17 MWth
potential for district
heating subject to
commercial terms.

Devonport Dockyard:

Demand = 66 GWh
Peak load = 31 MW
(incl. 23 MW for naval
base)

Exisiting plant:
3x8.5 MW (North Yard R
Backup) 5
3x7.5 MW (South Yard .

Supply)

City Centre

Proposed use in DH: :

South Yard boilers for @ 14 x 2 pump stations
peak and backup units

and biomethane

production

2x5.2+1x2.5 MW (Fleet & \ S A :
Accomodation Centre) IESSSSSR b e _

Derriford:

Demand = 37 GWh (LT and HT)
Peak load = 17 MW

Existing plant: 4 new boiler (cost
£10 million) for steam generation
at 170°C

Proposed use: super heating by
using biomass (wood chips)

City Centre

Demand = 15 GWh
Peak load = 12.4 MW
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CO2 reduction (replacement of conventional heat sources)

current heat generation with: gas electricity
rate [%] 80 20
Demand [GWhu]* 94 24
Efficiency [-] 0.77 0.4

GHG Emissions [kg/kWh] 0.18523 0.50249
GHG Emissions savings [t/a] 22,612 30,150

* demand: 66 GWh + 15 GWh + 37 GWh = 118 GWh
seites - MV'V- Umwelt



supply concept district heating
peak capacities
I
W Biomass (wood chips) Derriford
(superheating for high temperature demand)

Derriford :
WUALE ROUIE Peak load and backup generation
units at Devonport (South Yard)
City centre
Devonport
40 mw B
Naval base
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supply concept district heating
heat load and duration curves

seasonal load of district heating (low temperature demand)
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supply concept district heating
average heat load

total and average heat consumption (low temperature demand)

7.000.000 7.000

6.000.000 6.000

5.000.000 5.000
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Provisional costs
Proposal 1

» Investments

pipework: 8.3 Mio. GBP (13.810m x 600GBP/m infrastructure)
peak and backup units: 10 Mio. GBP

biomass (wood chips) : 0.5 Mio. GBP

pumping devices & pressure control 2.8 Mio. GBP (14 x 2 x 100.000 GBP)

-> annuity = 2.1 Mio. GBP p.a.

» Operating costs
loss of electricity and ROC: 3,6 Mio. GBP p.a. (20 MW x 26,5% x 8.000h x (48+37) GBP/MWh)
basic energy price: 30,51 GBP/MWh
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Thank you for your attention

Daniel Hacke
Energiemanager VU.E

Tel.: 0621/290-4669

Fax.: 0621/290-4680

mail: daniel.hacke@mvv.de
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kW MWh MWh - MWh g CO2/kW tCO2 GBP GBP /tCO2
A 80% 4,200 9,139.5] 186,051[gas 255,820]  0.18360 1,846 46,969] £2,203,455 £46.91
B 80% 240 503.9 10,258[gas 14,105 0.18360 102 2,590  £180,034 £69.51
C 80% 930 1,895.9 38,594 electric 38,594 0.52462 796 20,247| £1,448,764 £71.55
D 80% 1,570 3,299.9 67,175|gas 92,366  0.18360 666 16,958]  £859,739 £50.70)
E 80% 690 1,464.6 29,815|gas 40,996  0.18360 296 7,527|  £327,710 £43.54
F 80% 730 1,571.6 31,993|gas 43,990  0.18360 317 8,077]  £809,504 £100.22
Gi 80% 750 1,592.6 32,420|gas 44,578 0.18360 322 8,185]  £437,743 £53.48
G2 80% 990 2,098.0 42,709|gas 58,725 0.18360 424 10,782  £547,947 £50.82)
Transport A-G 0 £190,000
H 80% 5,890 12,899.9]  262,601|gas 361,076]  0.18360 2,605 66,294 £7,467,971 £112.65
| 80% 1,960 4,287.0 87,270|gas 119,996  0.18360 866 22,031] £2,476,746 £112.42
J1 80% 1,120 2,451.9 49,913|gas 68,630  0.18360 495 12,600]  £388,691 £30.85)
J2 80% 925 1,577.3 32,109|gas 44,150 0.18360 319 8,106]  £433,958 £53.54
Transport J2 0 £353,000
K 80% 2,970 6,521.1]  132,749|gas 182,530/  0.18360 1,317 33,513 £2,033,802 £60.69)
L 80% 18,150 39,888.2] 811,996[gas 1,116,495  0.18360 8,056 204,988 £9,454,635 £46.12
M 80% 14,180 30,751.7]  626,006|gas 860,758]  0.18360 6,211 158,035] £8,567,419 £54.21
N 80% 9,350 20,353.3]  414,328[gas 569,701]  0.18360 4,111 104,597| £6,317,180 £60.40)
Transport H-N £615,000
EfW CHP Heat
Exchanger Plant £280,000
EfW CHP Turbine
Replacement £9,000,000
IDHS Barne Barton (B,
D, G2) 2,800 5,901.8] 120,142 165,196 1,192 30,330 £1,777,720 £58.61
IDHS Weston Mill (J2) 925 1,577.3 32,109 44,150 319 8,106]  £786,958 £97.08]
Total IDHS System (B,
D, G2, J2) 3,725 7,479.1| 152,251 209,346 1,510 38,436| £2,844,678 £74.01
Total Study Area A - N 64,645]  140,296.4| 2,855,987 3,912,510 28,747 731,499] £54,393,299 £74.36)
CO2 correction for less
electricity production
IDHS Barne Barton (B,
D, G2) 2,800 5,901.8] 120,142 165,196  0.52462 -647 -16,466| £1,777,720 £128.23
IDHS Weston Mill (J2) 925 1,577.3 32,109 44,150 0.52462 173 -4,401 £786,958 £212.39
Total IDHS System (B,
D, G2, J2) 3,725 7,479.1| 152,251 209,346|  0.52462 -820 -20,867| £2,844,678 £161.92
Total Study Area A - N 64,645]  140,296.4| 2,855,987 3,912,510] 0.52462| -27,587 -701,977] £54,393,299] £1,842.47
increase (+)/decrease (-) of yearly WRATE emission
IDHS Barne Barton (B,
D, G2) 545
IDHS Weston Mill (J2) 146
Total IDHS System (B,
D, G2, J2) 690
Total Study Area A - N 1,160
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ofgem

Promoting choice and value
for all gas and electricity customers

Typical domestic energy
consumption figures

Ofgem uses a typical domestic energy

consumption figure when working out

certain types of data and analysis.
For example, average household bills.
We recently revised these typical
consumption figures. The new figures
came into use on 17 January 2011.

» What is a typical consumption figure?

It is the amount of energy that a "typical’ household, with a
medium level of energy consumption, uses in a year.

» What is this used for?

Ofgem uses this figure in a wide range of analysis. This
includes:

e calculating the cost of an average annual energy bill

e working out the level of savings available for customers
who want to switch.

Other organisations that may use our typical consumption
figures include:

» Why has Ofgem recalculated the figure?

We have also calculated typical low and typical high annual
consumption values."

e media

e energy suppliers

e industry

e other bodies such as the Advertising Standards Agency

e some (but not all) switching sites.

The typical consumption values were last reviewed in 2003 by Energywatch. We decided to revise the figures so that they

better reflect current consumption levels.

Gas Electricity
New typical medium consumption figures 16,500 kWh 3,300 kWh
Old typical medium consumption figures 20,500 kWh 3,300 kWh

As you can see, the typical consumption figure for gas has
decreased. But the figure for electricity has stayed the same.

For households on a time of use tariff, such as Economy 7,
the typical medium consumption figure for electricity is 5,000
kWh, compared to the old value of 6,600 kWh.

Customers may choose to be on a time of use tariff because
it fits their pattern of energy consumption. Some households
on a time of use tariff may have a higher consumption

of electricity than those on standard tariffs because they use
electricity to heat their home or provide hot water.

1Typical low consumption values: Gas - 11,000 kWh, Electricity - 2,100 kWh. Typical high consumption values: Gas - 23,000 kWh, Electricity - 5,100 kWh



Typical domestic energy consumption figures

» Why has typical gas consumption decreased?

Households may be keen to reduce their energy use, to save
money on their bills or cut carbon emissions and combat
climate change.

They may be doing this via increased energy efficiency
measures around the home, which would reduce gas use.

For example, households could have taken up energy efficient
improvements such as:

° insulation
e amore energy efficient boiler
° double glazing.

Government programmes such as the Carbon Emissions
Reduction Target (CERT) have also promoted the take-up of
energy saving measures.

» Why has typical electricity consumption stayed the same?

There is no definitive answer for why typical electricity
consumption has stayed the same. Lighting and household
appliances are increasingly more energy efficient, but this may
have been offset by the growing number of energy-hungry

gadgets in a typical home. For example, there are more

laptops, large screen televisions and other electronic

appliances.

» How have we calculated the new consumption figures?

The old 2003 figures were calculated based using
mean consumption figures.

To calculate the new typical consumption figures,
we used median historical values. Using median
values allows our figure to be more representative
for a greater number of consumers.

As part of our assessment we reviewed consumption data and
analysis from other organisations. We also looked at
consumption trends over time.

Considering the information available, and taking views from
stakeholders, we decided to take four years of historical data
as a basis for our calculations. We used consumption data
provided by the Department for Energy and Climate Change
(DECC) and industry.

Mean: Adds together a set of figures and then divides
by the number of figures in the range.

Median: Arranges a set of figures in order of size.
Takes the middle figure.

We consulted widely on this method. When we calculated the
figures, we also consulted on whether we should adopt them
as our new consumption figures.



Typical domestic energy consumption figures

www.ofgem.gov.uk Factsheet 96

» Why doesn’'t Ofgem change consumption figures more regularly to give more
real time information on consumption?

We use a combination of long-term typical consumption bill values over time. It could also be more confusing for
figures and current market data in our analysis. consumers and industry if we regularly changed our

. ) ) L benchmark figures.
It is essential to have a benchmark typical consumption figure

so we can show how trends change. In future, if we have evidence that they are no longer a fair
representation of consumption, we will consider revising these

If we changed the typical consumption figures more regularly, figures again, as we have done now.

it would be more difficult to produce a consistent picture of

(" )
Graph shows the annual gas bill values for standard direct debit tariffs, averaged across all the big six
suppliers and across Great Britain, from 1 January 2008 to 1 January 2011.

Red line uses the old typical medium consumption level (20,500 kWh)
Blue line uses the new typical medium consumption level (16,500 kWh)
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Typical domestic energy consumption figures

» How will the revised typical consumption figures affect customers?

They are just meant to represent typical consumption figures,
so your household’s energy consumption will not change.
Your energy bills will still be based on your own consumption.

But it will mean that we change the figure given for a “typical’
or ‘medium’ energy bill. We use this figure in various work,

including our factsheet: Household Energy Bills Explained. So
if you regularly compare your gas bill with our ‘medium’ bills
figure, then you will notice a change.

Annual bill values for standard direct debit tariffs, averaged across all big six suppliers,
across Great Britain. All bill values below reflect gas and electricity prices in January 2011.

~
New medium gas bill - based on consumption || Old medium gas bill - based on consumption
of 16,500 kWh per year of 20,500 kWh per year

 £608 . £729 J
New medium electricity bill — based on Old medium electricity bill — based on
consumption of 3,300 kWh per year consumption of 3,300 kWh per year
£424 £424

\- J

Not all online comparison sites use our figures. Some use their
own data to calculate average bills. But if you do regularly use
an online comparison site to compare prices, and that site
uses our figures, then you may see some changes in the
typical savings it says you can make by switching.

» Use real information about your own energy

Over the last few years we have made major changes to the
retail energy market. We have put pressure on suppliers and
introduced new rules, including improved information for
consumers on their actual energy use through clearer bills and
annual statements.

This way you don’t have to use typical consumption figures
when shopping around for a better deal.

It is important to note that these are just meant to represent
"typical’ consumption figures. In reality, there is no such thing
as a typical consumer. Every household is different.

use to shop around

When switching, or using an online comparison site,
make sure you have your recent bill or energy
statement on hand. It provides valuable information
about your own energy use and the type of deal you
are currently on.

This will help you make accurate comparisons with any
alternative offer.

Chris Lock, Senior Press Officer
Alison Wright, Press Officer

020 7901 7225
020 7901 7217

email chris.lock@ofgem.gov.uk
email alison.wright@ofgem.gov.uk
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Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Retail Price Index - RPIx 2.50%

Euro / Sterling Exchange Rate 1.10

Base Date of Model 01/04/2011

Start of Contract Year 01/04/2011 01/04/2012 01/04/2013 01/04/2014 01/04/2015 01/04/2016 01/04/2017 01/04/2018 01/04/2019 01/04/2020 01/04/2021 1/04, 1/04, 1/04, 4 01/04/2025 01/04/2026
End of Contract Year 31/03/2012 31/03/2013 31/03/2014 31/03/2015 31/03/2016 31/03/2017 31/03/2018 31/03/2019 31/03/2020 31/03/2021 31/03/2022 31/03/2023 31/03/2024 31/03/2025 31/03/2026 31/03/2027
Inflation Factor 1.000 1.025 1.051 1.077 1.104 1.131 1.160 1.189 1.218 1.249 1.280 1.312 1.345 1.379 1.413 1.448
Date District Heating System goes live 13/10/2014

Proportion of Year facility is operational - - - 0.466 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
District Heating Construction Start Date 01/04/2013

District Heating Construction End Date 31/08/2014

District Heating Construction period - - 1.000 0.419 - - - - - - - - - - - -
Power Loss factor EfW 0.19

IDHS Summary- Areas B, D, G2 & J2

Heat Revenues

Heat Demand within IDHS Summary- Areas B, D, G2 & J2 MWh/a (t) 0 0 0 2,786 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982
Gas Cost per MWh

Discount Applied

Heat Revenues within IDHS Summary- Areas B, D, G2 & J2 GBP £0 £0 £0 £101,718 £ 223,853 £229,450 £235,186 £ 241,066 £ 247,092 £253,270 £ 259,601 £ 266,091 £272,744 £279,562 £ 286,551 £293,715
Capital Expenditure

Distribution Pipework GBP £0 £0 (£714,058) (£ 306,800) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Distribution Pipe - DN150 & DN250 GBP £0 £0 (£127,871) (£ 54,941) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Heat Exchange Plant GBP £0 £0 (£195,171) (£ 83,857) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Building Connection Pipework GBP £0 £0 (£276,201) (£118,672) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Connection costs to each building unit's heating system GBP £0 £0 (£ 246,589) (£ 105,949) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Costs of operating a District Heating System for IDHS

Summary- Areas B, D, G2 & J2

Power Loss due to the heat demand within IDHS Summary- Areas B, D, G2 & J2 MWh/a (e) 0 0 0 557 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196
Power Revenues per MWh

Lost Power Revenues GBP £0 £0 £0 (£39,002) (£ 85,833) (£87,979) (£90,179) (£ 92,433) (£ 94,744) (£97,113) (£ 99,540) (£102,029) (£ 104,580) (£107,194) (£109,874) (£112,621)
Maintenance Costs of Network within IDHS Summary- Areas B, D, G2 & J2 GBP £0 £0 £0 (£11,185) (£24,616) (£ 25,232) (£ 25,862) (£ 26,509) (£27,172) (£27,851) (£ 28,547) (£29,261) (£29,992) (£30,742) (£31,511) (£ 32,299)
Pre Tax, Pre Finance Cashflow for IDHS Summary- Areas B, D, G2 & J2 £0 £0 (£1,559,890) (£618,689) £ 113,404 £ 116,239 £119,145 £122,124 £125,177 £ 128,306 £131,514 £ 134,802 £138,172 £ 141,626 £ 145,166 £ 148,796
IRR before Capital Subsidy for IDHS Summary- Areas B, D, G2 & J2 4.22%

Pay Back 16.5 Years

Capital Subsidy Required from Third Party £ 748,291 £0 £0 £ 553,964 £238,015 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Pre Tax, Pre Finance Cashflow for £0 £0 (£1,005,927) (£ 380,674) £ 113,404 £ 116,239 £119,145 £122,124 £125,177 £ 128,306 £131,514 £ 134,802 £138,172 £ 141,626 £ 145,166 £ 148,796
IRR after Capital Subsidy for IDHS Summary- Areas B, D, G2 & J2 8.24%

Pay Back 11.5 Years

Barne Barton - Area B

Heat Revenues

Scheme Take-Up by the Community 80.00%

Full Heat Demand within Barne Barton - Area B 503 MWh/a

Heat Demand within Barne Barton - Area B 402 MWh/a 0 0 0 187 402 402 402 402 402 402 402 402 402 402 402 402
Gas Cost per MWh £42.38

Discount Applied 20.00%

Heat Revenues within Barne Barton - Area B £33.90 £0 £0 £0 £6,843 £15,059 £15,436 £15,822 £16,217 £16,623 £17,038 £17,464 £17,901 £18,348 £18,807 £19,277 £19,759
Capital Expenditure

Distribution Pipework € 41,000 £0 £0 (£ 27,593) (£ 11,856) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Distribution Pipe - DN150 € 16,661 £0 £0 (£11,213) (£4,818) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Heat Exchange Plant €19,137 £0 £0 (£12,879) (£5,534) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Building Connection Pipework € 41,600 £0 £0 (£27,997) (£ 12,029) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Connection costs to each building unit's heating system € 22,400 £0 £0 (£ 15,075) (£6,477) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Costs of operating a District Heating System for

Barne Barton - Area B

Power Loss due to the heat demand within Barne Barton - Area B MWh/a (e) 0 0 0 37 80 80 80 80 80 80 80 80 80 80 80 80
Power Revenues per MWh £65.00
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Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

Year 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 TOTAL
Retail Price Index - RPIx 2.50%

Euro / Sterling Exchange Rate 1.10

Base Date of Model 01/04/2011

Start of Contract Year 1/04, 7 1/04, 1/04, 01/04/2030 01/04/2031 01/04/2032 01/04/2033 01/04/2034 01/04/2035 01/04/2036 01/04/2037 01/04/2038 01/04/2039

End of Contract Year 31/03/2028 31/03/2029 31/03/2030 31/03/2031 31/03/2032 31/03/2033 31/03/2034 31/03/2035 31/03/2036 31/03/2037 31/03/2038 31/03/2039 31/03/2040

Inflation Factor 1.485 1.522 1.560 1.599 1.639 1.680 1.722 1.765 1.809 1.854 1.900 1.948 1.996

Date District Heating System goes live 13/10/2014

Proportion of Year facility is operational 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

District Heating Construction Start Date 01/04/2013

District Heating Construction End Date 31/08/2014

District Heating Construction period - - - - - - - - - - - - -

Power Loss factor EfW 0.19

IDHS Summary- Areas B, D, G2 & J2

Heat Revenues

Heat Demand within IDHS Summary- Areas B, D, G2 & J2 MWh/a (t) 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 5,982 152,326
Gas Cost per MWh

Discount Applied

Heat Revenues within IDHS Summary- Areas B, D, G2 & J2 GBP £301,058 £308,584 £316,299 £ 324,207 £332,312 £340,619 £349,135 £ 357,863 £366,810 £ 375,980 £ 385,380 £395,014 £ 404,890 £7,748,050
Capital Expenditure

Distribution Pipework GBP £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£1,020,859)
Proportion of Distribution Pipe - DN150 & DN250 GBP £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£182,812)
Proportion of Heat Exchange Plant GBP £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 279,028)
Building Connection Pipework GBP £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 394,873)
Connection costs to each building unit's heating system GBP £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 352,538)
Costs of operating a District Heating System for IDHS

Summary- Areas B, D, G2 & J2

Power Loss due to the heat demand within IDHS Summary- Areas B, D, G2 & J2 MWh/a (e) 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 1,196 30,465
Power Revenues per MWh

Lost Power Revenues GBP (£ 115,436) (£118,322) (£ 121,280) (£ 124,312) (£ 127,420) (£ 130,606) (£133,871) (£137,218) (£ 140,648) (£ 144,164) (£ 147,768) (£ 151,462) (£ 155,249) (£2,970,878)
Maintenance Costs of Network within IDHS Summary- Areas B, D, G2 & J2 GBP (£ 33,106) (£ 33,934) (£ 34,782) (£ 35,652) (£ 36,543) (£37,457) (£ 38,393) (£39,353) (£ 40,337) (£ 41,345) (£ 42,379) (£ 43,438) (£ 44,524) (£ 852,021)
Pre Tax, Pre Finance Cashflow for IDHS Summary- Areas B, D, G2 & J2 £152,516 £ 156,328 £ 160,237 £ 164,243 £ 168,349 £172,557 £176,871 £181,293 £ 185,825 £190,471 £195,233 £200,114 £ 205,116 £ 1,695,042
IRR before Capital Subsidy for IDHS Summary- Areas B, D, G2 & J2 4.22%

Pay Back 16.5 Years

Capital Subsidy Required from Third Party £ 748,291 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £791,979
Pre Tax, Pre Finance Cashflow for £152,516 £ 156,328 £ 160,237 £164,243 £ 168,349 £172,557 £176,871 £181,293 £ 185,825 £190,471 £195,233 £200,114 £ 205,116 £ 2,487,021
IRR after Capital Subsidy for IDHS Summary- Areas B, D, G2 & J2 8.24%

Pay Back 11.5 Years

Barne Barton - Area B

Heat Revenues

Scheme Take-Up by the Community 80.00%

Full Heat Demand within Barne Barton - Area B 503 MWh/a

Heat Demand within Barne Barton - Area B 402 MWh/a 402 402 402 402 402 402 402 402 402 402 402 402 402 10,247
Gas Cost per MWh £42.38

Discount Applied 20.00%

Heat Revenues within Barne Barton - Area B £33.90 £20,253 £20,759 £21,278 £21,810 £22,356 £22,914 £ 23,487 £24,075 £24,676 £25,293 £25,926 £26,574 £27,238 £521,234
Capital Expenditure

Distribution Pipework € 41,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 39,449)
Proportion of Distribution Pipe - DN150 € 16,661 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 16,030)
Proportion of Heat Exchange Plant €19,137 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£18,413)
Building Connection Pipework € 41,600 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 40,026)
Connection costs to each building unit's heating system € 22,400 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 21,553)
Costs of operating a District Heating System for

Barne Barton - Area B

Power Loss due to the heat demand within Barne Barton - Area B MWh/a (e) 80 80 80 80 80 80 80 80 80 80 80 80 80 2,049
Power Revenues per MWh £65.00
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Year

Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

2011

2012

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Retail Price Index - RPIx 2.50%
Euro / Sterling Exchange Rate 1.10
Base Date of Model 01/04/2011
Start of Contract Year 01/04/2011 01/04/2012 01/04/2013 01/04/2014 01/04/2015 01/04/2016 01/04/2017 01/04/2018 01/04/2019 01/04/2020 01/04/2021 1/04, 1/04, 1/04, 4 01/04/2025 01/04/2026
End of Contract Year 31/03/2012 31/03/2013 31/03/2014 31/03/2015 31/03/2016 31/03/2017 31/03/2018 31/03/2019 31/03/2020 31/03/2021 31/03/2022 31/03/2023 31/03/2024 31/03/2025 31/03/2026 31/03/2027
Inflation Factor 1.000 1.025 1.051 1.077 1.104 1.131 1.160 1.189 1.218 1.249 1.280 1.312 1.345 1.379 1.413 1.448
Date District Heating System goes live 13/10/2014
Proportion of Year facility is operational - - - 0.466 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
District Heating Construction Start Date 01/04/2013
District Heating Construction End Date 31/08/2014
District Heating Construction period - - 1.000 0.419 - - - - - - - - - - - -
Lost Power Revenues £0 £0 £0 (£2,624) (£5,774) (£5,919) (£ 6,067) (£6,218) (£6,374) (£6,533) (£ 6,696) (£ 6,864) (£7,035) (£7,211) (£7,392) (£7,576)
Maintenance Costs of Network within Barne Barton - Area B 1.00% £0 £0 £0 (£679) (£1,495) (£1,533) (£1,571) (£1,610) (£1,651) (£1,692) (£1,734) (£1,777) (£1,822) (£1,867) (£1,914) (£1,962)
Pre Tax, Pre Finance Cashflow for Barne Barton - Area B £0 £0 (£ 94,757) (£37,174) £7,790 £ 7,984 £8,184 £ 8,389 £ 8,598 £8,813 £9,034 £9,259 £9,491 £9,728 £9,971 £10,221
IRR for Barne Barton - Area B 5.26%
Pay Back 15.5 Years
Barne Barton - Area D
Heat Revenues
Scheme Take-Up by the Community 80.00%
Full Heat Demand within Barne Barton - Area D 3,300 MWh/a
Heat Demand within Barne Barton - Area D 2,640 MWh/a 0 0 0 1,230 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640
Gas Cost per MWh £42.38
Discount Applied 20.00%
Heat Revenues within Barne Barton - Area D £33.90 £0 £0 £0 £ 44,893 £98,798 £101,268 £103,800 £106,395 £109,055 £111,781 £114,576 £117,440 £120,376 £123,386 £126,470 £129,632
Capital Expenditure
Distribution Pipework € 575,000 £0 £0 (£ 386,978) (£ 166,268) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Distribution Pipe - DN150 €104,615 £0 £0 (£ 70,406) (£30,251) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Heat Exchange Plant €120,162 £0 £0 (£ 80,870) (£ 34,746) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Building Connection Pipework € 126,400 £0 £0 (£ 85,068) (£ 36,550) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Connection costs to each building unit's heating system € 133,600 £0 £0 (£ 89,913) (£ 38,632) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Costs of operating a District Heating System for
Barne Barton - Area D
Power Loss due to the heat demand within Barne Barton - Area D MWh/a (e) 0.00 0.00 0.00 245.92 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00
Power Revenues per MWh £65.00
Lost Power Revenues £0 £0 £0 (£17,214) (£ 37,883) (£ 38,830) (£39,801) (£ 40,796) (£41,816) (£ 42,861) (£ 43,933) (£ 45,031) (£ 46,157) (£47,310) (£ 48,493) (£ 49,706)
Maintenance Costs of Network within Barne Barton - Area D 1.00% £0 £0 £0 (£5,114) (£ 11,255) (£ 11,587) (£ 11,825) (£12,121) (£ 12,424) (£12,734) (£ 13,053) (£13,379) (£13,714) (£ 14,056) (£ 14,408) (£14,768)
Pre Tax, Pre Finance Cashflow for Barne Barton - Area D £0 £0 (£713,235) (£283,881) £ 49,660 £ 50,902 £52,174 £ 53,479 £54,816 £ 56,186 £57,591 £ 59,030 £ 60,506 £62,019 £ 63,569 £ 65,159
IRR for Barne Barton - Area D 3.86%
Pay Back 17.5 Years
Barne Barton - Area G2
Heat Revenues
Scheme Take-Up by the Community 80.00%
Full Heat Demand within Barne Barton - Area G2 2,097 MWh/a
Heat Demand within Barne Barton - Area G2 1,678 MWh/a 0 0 0 781 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678
Gas Cost per MWh £42.38
Discount Applied 20.00%
Heat Revenues within Barne Barton - Area G2 £33.90 £0 £0 £0 £ 28,528 £62,782 £ 64,352 £ 65,960 £ 67,609 £69,300 £71,032 £72,808 £74,628 £76,494 £78,406 £ 80,366 £82,375
Capital Expenditure
Distribution Pipework € 197,000 £0 £0 (£132,582) (£ 56,965) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Distribution Pipe - DN150 €68,725 £0 £0 (£ 46,252) (£19,873) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Heat Exchange Plant €78,939 £0 £0 (£ 53,126) (£ 22,826) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Building Connection Pipework € 158,400 £0 £0 (£ 106,604) (£ 45,803) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Connection costs to each building unit's heating system € 132,000 £0 £0 (£ 88,837) (£ 38,169) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Costs of operating a District Heating System for
Barne Barton - Area G2
Date: 07/09/2011
File Name: Appendix H - Initial DH Financial Model.xIs Page 3 of 8 Time: 12:09



Year

Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 TOTAL
Retail Price Index - RPIx 2.50%
Euro / Sterling Exchange Rate 1.10
Base Date of Model 01/04/2011
Start of Contract Year 1/04, 7 1/04, 1/04, 01/04/2030 01/04/2031 01/04/2032 01/04/2033 01/04/2034 01/04/2035 01/04/2036 01/04/2037 01/04/2038 01/04/2039
End of Contract Year 31/03/2028 31/03/2029 31/03/2030 31/03/2031 31/03/2032 31/03/2033 31/03/2034 31/03/2035 31/03/2036 31/03/2037 31/03/2038 31/03/2039 31/03/2040
Inflation Factor 1.485 1.522 1.560 1.599 1.639 1.680 1.722 1.765 1.809 1.854 1.900 1.948 1.996
Date District Heating System goes live 13/10/2014
Proportion of Year facility is operational 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
District Heating Construction Start Date 01/04/2013
District Heating Construction End Date 31/08/2014
District Heating Construction period - - - - - - - - - - - - -
Lost Power Revenues (£7,766) (£7,960) (£8,159) (£ 8,363) (£8,572) (£ 8,786) (£9,006) (£9,231) (£9,462) (£9,698) (£9,941) (£10,189) (£10,444) (£ 199,860)
Maintenance Costs of Network within Barne Barton - Area B 1.00% (£2,011) (£2,081) (£2,113) (£2,166) (£2,220) (£2,275) (£2,332) (£2,391) (£ 2,450) (£2,512) (£2,574) (£2,639) (£2,705) (£51,757)
Pre Tax, Pre Finance Cashflow for Barne Barton - Area B £10,476 £10,738 £11,007 £11,282 £11,564 £11,853 £12,149 £12,453 £12,764 £13,083 £13,410 £13,746 £14,089 £134,147
IRR for Barne Barton - Area B 5.26%
Pay Back 15.5 Years
Barne Barton - Area D
Heat Revenues
Scheme Take-Up by the Community 80.00%
Full Heat Demand within Barne Barton - Area D 3,300 MWh/a
Heat Demand within Barne Barton - Area D 2,640 MWh/a 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 2,640 67,230
Gas Cost per MWh £42.38
Discount Applied 20.00%
Heat Revenues within Barne Barton - Area D £33.90 £132,873 £136,195 £ 139,600 £ 143,090 £ 146,667 £150,334 £ 154,092 £157,944 £161,893 £165,940 £170,089 £174,341 £178,699 £ 3,419,629
Capital Expenditure
Distribution Pipework € 575,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 553,246)
Proportion of Distribution Pipe - DN150 €104,615 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 100,657)
Proportion of Heat Exchange Plant €120,162 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£115,616)
Building Connection Pipework € 126,400 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£121,618)
Connection costs to each building unit's heating system € 133,600 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 128,545)
Costs of operating a District Heating System for
Barne Barton - Area D
Power Loss due to the heat demand within Barne Barton - Area D MWh/a (e) 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 13,446
Power Revenues per MWh £65.00
Lost Power Revenues (£ 50,948) (£ 52,222) (£ 53,527) (£ 54,866) (£ 56,237) (£ 57,643) (£ 59,084) (£60,561) (£ 62,075) (£ 63,627) (£65,218) (£ 66,848) (£ 68,520) (£1,311,207)
Maintenance Costs of Network within Barne Barton - Area D 1.00% (£15,137) (£15,516) (£ 15,904) (£ 16,301) (£ 16,709) (£17,126) (£ 17,555) (£17,993) (£ 18,443) (£ 18,904) (£19,377) (£19,861) (£ 20,358) (£ 389,573)
Pre Tax, Pre Finance Cashflow for Barne Barton - Area D £ 66,788 £ 68,457 £70,169 £71,923 £73,721 £ 75,564 £ 77,453 £ 79,389 £ 81,374 £ 83,408 £ 85,494 £ 87,631 £ 89,822 £ 699,167
IRR for Barne Barton - Area D 3.86%
Pay Back 17.5 Years
Barne Barton - Area G2
Heat Revenues
Scheme Take-Up by the Community 80.00%
Full Heat Demand within Barne Barton - Area G2 2,097 MWh/a
Heat Demand within Barne Barton - Area G2 1,678 MWh/a 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 1,678 42,721
Gas Cost per MWh £42.38
Discount Applied 20.00%
Heat Revenues within Barne Barton - Area G2 £33.90 £ 84,435 £ 86,546 £ 88,709 £90,927 £93,200 £ 95,530 £97,918 £100,366 £102,876 £105,447 £108,084 £110,786 £113,555 £2,173,019
Capital Expenditure
Distribution Pipework € 197,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 189,547)
Proportion of Distribution Pipe - DN150 €68,725 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 66,125)
Proportion of Heat Exchange Plant €78,939 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£75,952)
Building Connection Pipework € 158,400 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 152,407)
Connection costs to each building unit's heating system € 132,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 127,006)
Costs of operating a District Heating System for
Barne Barton - Area G2

Date: 07/09/2011
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Year

Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Retail Price Index - RPIx 2.50%
Euro / Sterling Exchange Rate 1.10
Base Date of Model 01/04/2011
Start of Contract Year 01/04/2011 01/04/2012 01/04/2013 01/04/2014 01/04/2015 01/04/2016 01/04/2017 01/04/2018 01/04/2019 01/04/2020 01/04/2021 1/04, 1/04, 1/04, 4 01/04/2025 01/04/2026
End of Contract Year 31/03/2012 31/03/2013 31/03/2014 31/03/2015 31/03/2016 31/03/2017 31/03/2018 31/03/2019 31/03/2020 31/03/2021 31/03/2022 31/03/2023 31/03/2024 31/03/2025 31/03/2026 31/03/2027
Inflation Factor 1.000 1.025 1.051 1.077 1.104 1.131 1.160 1.189 1.218 1.249 1.280 1.312 1.345 1.379 1.413 1.448
Date District Heating System goes live 13/10/2014
Proportion of Year facility is operational - - - 0.466 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
District Heating Construction Start Date 01/04/2013
District Heating Construction End Date 31/08/2014
District Heating Construction period - - 1.000 0.419 - - - - - - - - - - - -
Power Loss due to the heat demand within Barne Barton - Area G2 MWh/a (e) 0.00 0.00 0.00 156.27 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52
Power Revenues per MWh £65.00
Lost Power Revenues £0 £0 £0 (£10,939) (£ 24,073) (£ 24,675) (£ 25,292) (£ 25,924) (£26,572) (£ 27,236) (£27,917) (£ 28,615) (£ 29,330) (£ 30,064) (£30,815) (£ 31,586)
Maintenance Costs of Network within Barne Barton - Area G2 1.00% £0 £0 £0 (£ 3,065) (£6,745) (£6,913) (£7,086) (£7,263) (£7,445) (£7,631) (£7.822) (£8,017) (£8,218) (£8,423) (£8,634) (£ 8,850)
Pre Tax, Pre Finance Cashflow for Barne Barton - Area G2 £0 £0 (£427,401)  (£169,112) £ 31,964 £32,764 £ 33,583 £ 34,422 £ 35,283 £ 36,165 £ 37,069 £ 37,996 £ 38,946 £39,919 £40,917 £41,940
IRR for Barne Barton - Area G2 4.45%
Pay Back 16.5 Years
Weston Mill Drive - Area J2
Heat Revenues
Scheme Take-Up by the Community 80.00%
Full Heat Demand within Weston Mill Drive - Area J2 1,577 MWh/a
Heat Demand within Weston Mill Drive - Area J2 1,262 MWh/a 0 0 0 588 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262
Gas Cost per MWh £42.38
Discount Applied 20.00%
Heat Revenues within Weston Mill Drive - Area J2 £33.90 £0 £0 £0 £21,454 £47,214 £48,394 £ 49,604 £50,844 £52,115 £53,418 £ 54,753 £56,122 £ 57,525 £ 58,963 £60,438 £61,948
Capital Expenditure
Distribution Pipework €248,000 £0 £0 (£ 166,905) (£71,712) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Distribution Pipe - DN250 €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Heat Exchange Plant €71,762 £0 £0 (£ 48,296) (£20,751) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Building Connection Pipework € 84,000 £0 £0 (£ 56,532) (£ 24,290) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Connection costs to each building unit's heating system € 78,400 £0 £0 (£ 52,764) (£ 22,670) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Costs of operating a District Heating System for
Weston Mill Drive - Area J2
Power Loss due to the heat demand within Weston Mill Drive - Area J2 MWh/a (e) 0.00 0.00 0.00 117.52 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32
Power Revenues per MWh £65.00
Lost Power Revenues £0 £0 £0 (£ 8,226) (£18,103) (£ 18,556) (£19,020) (£19,495) (£19,983) (£ 20,482) (£ 20,994) (£21,519) (£ 22,057) (£ 22,609) (£23,174) (£ 23,753)
Maintenance Costs of Network within Weston Mill Drive - Area J2 1.00% £0 £0 £0 (£2,327) (£5,121) (£5,249) (£5,380) (£5,515) (£5,652) (£5,794) (£5,939) (£6,087) (£6,239) (£ 6,395) (£ 6,555) (£6,719)
Pre Tax, Pre Finance Cashflow for Weston Mill Drive - Area J2 £0 £0 (£324,498) (£ 128,522) £23,989 £ 24,589 £ 25,204 £25,834 £ 26,480 £27,142 £27,820 £28,516 £29,229 £ 29,960 £ 30,709 £31,476
IRR for Weston Mill Drive - Area J2 4.36%
Pay Back 16.5 Years
Barne Barton - Area C not included within IDHS
Heat Revenues
Scheme Take-Up by the Community 80.00%
Full Heat Demand within Barne Barton - Area C 1,865 MWh/a
Heat Demand within Barne Barton - Area C 1,492 MWh/a 0 MWh/a 0 MWh/a 0 MWh/a 695 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a
Gas Cost per MWh £42.38
Discount Applied 20.00%
Heat Revenues within Barne Barton - Area C £33.90 £0 £0 £0 £25,372 £ 55,836 £57,232 £ 58,663 £60,129 £61,633 £63,173 £64,753 £66,372 £68,031 £69,732 £71,475 £73,262
Capital Expenditure
Distribution Pipework € 94,000 £0 £0 (£ 63,262) (£27,181) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Distribution Pipe - DN150 € 64,560 £0 £0 (£ 43,449) (£ 18,668) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Heat Exchange Plant €74,155 £0 £0 (£ 49,906) (£ 21,443) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Building Connection Pipework €101,600 £0 £0 (£ 68,377) (£29,379) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Connection costs to each building unit's heating system € 80,000 £0 £0 (£ 53,840) (£23,133) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Insulation of Outer Walls €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Replacement of exising windows with Triple Glazing €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Date: 07/09/2011
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Year

Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 TOTAL
Retail Price Index - RPIx 2.50%
Euro / Sterling Exchange Rate 1.10
Base Date of Model 01/04/2011
Start of Contract Year 1/04, 7 1/04, 1/04, 01/04/2030 01/04/2031 01/04/2032 01/04/2033 01/04/2034 01/04/2035 01/04/2036 01/04/2037 01/04/2038 01/04/2039
End of Contract Year 31/03/2028 31/03/2029 31/03/2030 31/03/2031 31/03/2032 31/03/2033 31/03/2034 31/03/2035 31/03/2036 31/03/2037 31/03/2038 31/03/2039 31/03/2040
Inflation Factor 1.485 1.522 1.560 1.599 1.639 1.680 1.722 1.765 1.809 1.854 1.900 1.948 1.996
Date District Heating System goes live 13/10/2014
Proportion of Year facility is operational 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
District Heating Construction Start Date 01/04/2013
District Heating Construction End Date 31/08/2014
District Heating Construction period - - - - - - - - - - - - -
Power Loss due to the heat demand within Barne Barton - Area G2 MWh/a (e) 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 335.52 8,544
Power Revenues per MWh £65.00
Lost Power Revenues (£32,375) (£ 33,185) (£34,014) (£ 34,865) (£ 35,736) (£ 36,630) (£ 37,545) (£ 38,484) (£ 39,446) (£ 40,432) (£ 41,443) (£ 42,479) (£ 43,541) (£833,213)
Maintenance Costs of Network within Barne Barton - Area G2 1.00% (£9,071) (£9,298) (£9,530) (£9,768) (£10,013) (£10,263) (£10,519) (£10,782) (£ 11,052) (£11,328) (£11,611) (£ 11,902) (£12,199) (£ 233,449)
Pre Tax, Pre Finance Cashflow for Barne Barton - Area G2 £ 42,989 £ 44,063 £ 45,165 £ 46,294 £ 47,451 £ 48,638 £ 49,854 £51,100 £52,377 £ 53,687 £ 55,029 £ 56,405 £57,815 £ 495,321
IRR for Barne Barton - Area G2 4.45%
Pay Back 16.5 Years
Weston Mill Drive - Area J2
Heat Revenues
Scheme Take-Up by the Community 80.00%
Full Heat Demand within Weston Mill Drive - Area J2 1,577 MWh/a
Heat Demand within Weston Mill Drive - Area J2 1,262 MWh/a 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 1,262 32,128
Gas Cost per MWh £42.38
Discount Applied 20.00%
Heat Revenues within Weston Mill Drive - Area J2 £33.90 £ 63,497 £ 65,085 £66,712 £ 68,380 £70,089 £71,841 £73,637 £75,478 £77,365 £79,299 £81,282 £83,314 £ 85,397 £ 1,634,168
Capital Expenditure
Distribution Pipework €248,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£238,617)
Distribution Pipe - DN250 €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Proportion of Heat Exchange Plant €71,762 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 69,047)
Building Connection Pipework € 84,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£80,822)
Connection costs to each building unit's heating system € 78,400 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£75,434)
Costs of operating a District Heating System for
Weston Mill Drive - Area J2
Power Loss due to the heat demand within Weston Mill Drive - Area J2 MWh/a (e) 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 252.32 6,426
Power Revenues per MWh £65.00
Lost Power Revenues (£ 24,347) (£ 24,956) (£ 25,580) (£26,219) (£ 26,875) (£ 27,546) (£ 28,235) (£ 28,941) (£ 29,665) (£ 30,406) (£31,166) (£ 31,945) (£ 32,744) (£ 626,598)
Maintenance Costs of Network within Weston Mill Drive - Area J2 1.00% (£6,887) (£7,059) (£7,236) (£7.,416) (£7,602) (£7,792) (£7,987) (£8,186) (£8,391) (£8,601) (£8,816) (£9,036) (£9,262) (£177,242)
Pre Tax, Pre Finance Cashflow for Weston Mill Drive - Area J2 £ 32,263 £ 33,070 £ 33,897 £34,744 £35,613 £ 36,503 £37,415 £ 38,351 £39,310 £ 40,292 £41,300 £42,332 £43,390 £ 366,407
IRR for Weston Mill Drive - Area J2 4.36%
Pay Back 16.5 Years
Barne Barton - Area C not included within IDHS
Heat Revenues
Scheme Take-Up by the Community 80.00%
Full Heat Demand within Barne Barton - Area C 1,865 MWh/a
Heat Demand within Barne Barton - Area C 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 1,492 MWh/a 37,995
Gas Cost per MWh £42.38
Discount Applied 20.00%
Heat Revenues within Barne Barton - Area C £33.90 £75,093 £76,971 £78,895 £ 80,867 £ 82,889 £84,961 £87,085 £ 89,262 £91,494 £93,781 £96,126 £ 98,529 £100,992 £1,932,609
Capital Expenditure
Distribution Pipework € 94,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 90,444)
Distribution Pipe - DN150 € 64,560 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£62,117)
Proportion of Heat Exchange Plant €74,155 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£71,349)
Building Connection Pipework €101,600 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 97,756)
Connection costs to each building unit's heating system € 80,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£76,973)
Insulation of Outer Walls €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Replacement of exising windows with Triple Glazing €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
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Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Retail Price Index - RPIx 2.50%
Euro / Sterling Exchange Rate 1.10
Base Date of Model 01/04/2011
Start of Contract Year 01/04/2011 01/04/2012 01/04/2013 01/04/2014 01/04/2015 01/04/2016 01/04/2017 01/04/2018 01/04/2019 01/04/2020 01/04/2021 01/04/2022 01/04/2023 01/04/2024 01/04/2025 01/04/2026
End of Contract Year 31/03/2012 31/03/2013 31/03/2014 31/03/2015 31/03/2016 31/03/2017 31/03/2018 31/03/2019 31/03/2020 31/03/2021 31/03/2022 31/03/2023 31/03/2024 31/03/2025 31/03/2026 31/03/2027
Inflation Factor 1.000 1.025 1.051 1.077 1.104 1.131 1.160 1.189 1.218 1.249 1.280 1.312 1.345 1.379 1.413 1.448
Date District Heating System goes live 13/10/2014
Proportion of Year facility is operational - - - 0.466 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
District Heating Construction Start Date 01/04/2013
District Heating Construction End Date 31/08/2014
District Heating Construction period - - 1.000 0.419 - - - - - - - - - - - -
Replacement of Storage Heating Systems with new Heating system €1,200,000 £0 £0 (£ 807,606) (£ 346,994) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Costs of operating a District Heating System for
Barne Barton - Area C
Power Loss due to the heat demand within Barne Barton - Area C MWh/a (e) 0 0 0 139 298 298 298 298 298 298 298 298 298 298 298 298
Power Revenues per MWh £65.00
Lost Power Revenues £0 £0 £0 (£9,728) (£21,410) (£ 21,945) (£ 22,493) (£ 23,056) (£ 23,632) (£ 24,223) (£ 24,829) (£ 25,449) (£ 26,085) (£ 26,738) (£ 27,406) (£28,091)
Maintenance Costs of Network within Barne Barton - Area C 1.00% £0 £0 £0 (£1,999) (£ 4,400) (£4,510) (£4,623) (£4,739) (£ 4,857) (£4,978) (£5,103) (£5,230) (£5,361) (£5,495) (£5,633) (£5,773)
Pre Tax, Pre Finance Cashflow for Barne Barton - Area C £0 £0 (£1,086,441) (£453,154) £ 30,026 £30,777 £ 31,546 £ 32,335 £33,143 £ 33,972 £ 34,821 £ 35,692 £ 36,584 £ 37,499 £ 38,436 £ 39,397
Date: 07/09/2011
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Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

Date: 07/09/2011

Year 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 TOTAL

Retail Price Index - RPIx 2.50%

Euro / Sterling Exchange Rate 1.10

Base Date of Model 01/04/2011

Start of Contract Year 1/04, 7 1/04, 1/04, 01/04/2030 01/04/2031 01/04/2032 01/04/2033 01/04/2034 01/04/2035 01/04/2036 01/04/2037 01/04/2038 01/04/2039

End of Contract Year 31/03/2028 31/03/2029 31/03/2030 31/03/2031 31/03/2032 31/03/2033 31/03/2034 31/03/2035 31/03/2036 31/03/2037 31/03/2038 31/03/2039 31/03/2040

Inflation Factor 1.485 1.522 1.560 1.599 1.639 1.680 1.722 1.765 1.809 1.854 1.900 1.948 1.996

Date District Heating System goes live 13/10/2014

Proportion of Year facility is operational 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

District Heating Construction Start Date 01/04/2013

District Heating Construction End Date 31/08/2014

District Heating Construction period - - - - - - - - - - - - -

Replacement of Storage Heating Systems with new Heating system €1,200,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 1,154,600)

Costs of operating a District Heating System for

Barne Barton - Area C

Power Loss due to the heat demand within Barne Barton - Area C MWh/a (e) 298 298 298 298 298 298 298 298 298 298 298 298 298 7,599

Power Revenues per MWh £65.00

Lost Power Revenues (£ 28,793) (£29,513) (£30,251) (£31,007) (£31,783) (£32,577) (£ 33,392) (£ 34,226) (£ 35,082) (£ 35,959) (£ 36,858) (£37,780) (£38,724) (£ 741,031)

Maintenance Costs of Network within Barne Barton - Area C 1.00% (£5,918) (£ 6,066) (£6,217) (£6,373) (£6,532) (£ 6,695) (£6,863) (£7,034) (£7,210) (£7,391) (£7,575) (£7,765) (£7,959) (£ 152,302)

Pre Tax, Pre Finance Cashflow for Barne Barton - Area C £ 40,382 £41,392 £ 42,426 £ 43,487 £ 44,574 £ 45,689 £ 46,831 £ 48,002 £ 49,202 £ 50,432 £ 51,692 £ 52,985 £ 54,309 (£ 513,963)
File Name: Appendix H - Initial DH Financial Model.xIs Page 8 of 8

Time: 12:09



Devonport Energy from Waste Project
Sustainable Community Energy Initiatives Scoping Report
7th September 2011

Appendix | - Initial PV Financial Model

62



Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Retail Price Index - RPIx 2.50%
Euro / Sterling Exchange Rate 1.10
Base Date of Model 01/04/2011
Start of Contract Year 01/04/2011 01/04/2017 0
End of Contract Year 31/03/2012 31/03/2013 31/03/2014 31/03/2015 31/03/2016 31/03/2017 31/03/2018 31/03/2019 31/03/2020 31/03/2021 31/03/2022 31/03/2023 31/03/2024 31/03/2025 31/03/2026 31/03/2027
Inflation Factor 1.000 1.025 1.051 1.077 1.104 1.131 1.160 1.189 1.218 1.249 1.280 1.312 1.345 1.379 1.413 1.448
Date District Heating System goes live 13/10/2014
Proportion of Year facility is operational - - - 0.466 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
District Heating Construction Start Date 01/04/2013
District Heating Construction End Date 31/08/2014
District Heating Construction period - - 1.000 0.419 - - - - - - - - - - - -
Barne Barton - Area C
Heat Revenues
Scheme Take-Up by the Community 80.00%
Number of Appartments within Barne Barton - Area C 96
Estimated Annual Yield per Appartment 0.92676 MWh/a
Total Estimated Annual Yield for Barne Barton - Area C 88.97 MWh/a 0 MWh/a 0 MWh/a 0 MWh/a 41 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a
Generation Tarrif / MWh £0.396 £367.00
Supply Saving 70.0% £0.160 £0.00
Exported to Grid 30.0% £0.031 £8.62
Heat Revenues within Barne Barton - Area C £405.30/ MWh £0 £0 £0 £18,086 £39,803 £40,798 £41,818 £42,863 £43,935 £45,033 £46,159 £47,313 £ 48,496 £49,708 £50,951 £52,224
Capital Expenditure
Sanyo HIT-N235SE10 Module units ( £4k per appartment) £ 384,000 £0 £0 (£ 284,277) (£ 122,142) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Installation of units £ 40,000 £0 £0 (£29,612) (£12,723) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Scaffolding Costs £11,500 £0 £0 (£8,514) (£ 3,658) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Meter Connections Costs £ 55,200 £0 £0 (£ 40,865) (£17,558) £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Insulation of Outer Walls - included within CESP €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Replacement of exising windows with Triple Glazing - included within CESP €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Replacement of Storage Heating Systems with new Heating system €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Costs of operating a District Heating System for Barne
Barton - Area C
Maintenance & Annual Inspection regime £4,025.00 £0 £0 £0 (£2,019) (£ 4,443) (£ 4,554) (£ 4,668) (£4,784) (£4,904) (£5,027) (£5,152) (£5,281) (£5,413) (£5,549) (£5,687) (£5,829)
Pre Tax, Pre Finance Cashflow for Barne Barton - Area C £0 £0 (£ 363,268) (£ 140,014) £ 35,360 £ 36,244 £ 37,150 £ 38,079 £ 39,030 £40,006 £41,006 £42,032 £43,082 £44,159 £45,263 £ 46,395
IRR before Capital Subsidy for Barne Barton - Area C 6.80%
Pay Back 13.5 Years
Capital Subsidy Required from Third Party £ 96,833 £0 £0 £71,686 £30,800 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Pre Tax, Pre Finance Cashflow for Barne Barton - Area C £0 £0 (£ 291,582) (£109,213) £ 35,360 £ 36,244 £ 37,150 £ 38,079 £ 39,030 £ 40,006 £41,006 £42,032 £43,082 £44,159 £45,263 £ 46,395
IRR after Capital Subsidy for Barne Barton - Area C 9.00%
Pay Back 11.5 Years
Date: 07/09/2011
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Economic Assessment of the Initial District Heating System for Barne Barton & Weston Mill areas of Plymouth

Year 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 TOTAL
Retail Price Index - RPIx 2.50%
Euro / Sterling Exchange Rate 1.10
Base Date of Model 01/04/2011
Start of Contract Year 01/04/2031
End of Contract Year 31/03/2028 31/03/2029 31/03/2030 31/03/2031 31/03/2032 31/03/2033 31/03/2034 31/03/2035 31/03/2036 31/03/2037 31/03/2038 31/03/2039 31/03/2040
Inflation Factor 1.485 1.522 1.560 1.599 1.639 1.680 1.722 1.765 1.809 1.854 1.900 1.948 1.996
Date District Heating System goes live 13/10/2014
Proportion of Year facility is operational 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
District Heating Construction Start Date 01/04/2013
District Heating Construction End Date 31/08/2014
District Heating Construction period - - - - - - - - - - - - -
Barne Barton - Area C
Heat Revenues
Scheme Take-Up by the Community 80.00%
Number of Appartments within Barne Barton - Area C 96
Estimated Annual Yield per Appartment 0.92676 MWh/a
Total Estimated Annual Yield for Barne Barton - Area C 88.97 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 89 MWh/a 2,266
Generation Tarrif / MWh £0.396 £367.00
Supply Saving 70.0% £0.160 £0.00
Exported to Grid 30.0% £0.031 £8.62
Heat Revenues within Barne Barton - Area C £405.30/ MWh £53,530 £54,868 £ 56,240 £57,646 £59,087 £60,564 £62,078 £63,630 £65,221 £ 66,852 £68,523 £70,236 £71,992 £1,377,651
Capital Expenditure
Sanyo HIT-N235SE10 Module units ( £4k per appartment) £ 384,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 406,419)
Installation of units £ 40,000 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 42,335)
Scaffolding Costs £11,500 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£12,171)
Meter Connections Costs £ 55,200 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 (£ 58,423)
Insulation of Outer Walls - included within CESP €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Replacement of exising windows with Triple Glazing - included within CESP €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Replacement of Storage Heating Systems with new Heating system €0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0
Costs of operating a District Heating System for Barne
Barton - Area C
Maintenance & Annual Inspection regime £4,025.00 (£5,975) (£6,125) (£6,278) (£ 6,435) (£6,595) (£6,760) (£6,929) (£7,103) (£7,280) (£7,462) (£7,649) (£7,840) (£8,036) (£153,777)
Pre Tax, Pre Finance Cashflow for Barne Barton - Area C £ 47,555 £48,744 £ 49,962 £51,211 £ 52,492 £ 53,804 £ 55,149 £ 56,528 £57,941 £ 59,389 £60,874 £ 62,396 £ 63,956 £704,526
IRR before Capital Subsidy for Barne Barton - Area C 6.80%
Pay Back 13.5 Years
Capital Subsidy Required from Third Party £ 96,833 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £0 £102,486
Pre Tax, Pre Finance Cashflow for Barne Barton - Area C £ 47,555 £48,744 £ 49,962 £51,211 £ 52,492 £ 53,804 £ 55,149 £ 56,528 £57,941 £ 59,389 £60,874 £ 62,396 £ 63,956 (£109,713)
IRR after Capital Subsidy for Barne Barton - Area C 9.00%
Pay Back 11.5 Years
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