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Accelerating Heat Network Deployment

Breaking down the barriers to city
centre heat network deployment



What makes District Energy happen
over & over?

Low RISK
Predictable

Repeatable
R.O.I.



What are the barriers to heat network
deployment?

Offtake surety
Electricity price
Heat price v Gas price
Public engagement
Stakeholder buy -In
Regulatory mix
Lack of data on demand and what is under the ground



What is the methodology?
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PLANNING METHODOLOGY
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Calculation

Input demand selection = Hot water demand and space heating demand with priority switching ~

Relative cost per nominal diameter per meter @
Route type Relative Cost

Standard route (€/mm.m)

Service connection route (€/mm.m)

—

Design constraint
Low utility density (€/mm. || Design by flow velocity

Very high utility density (€ Design by pressure gradient
v Design by pressure number

Medium utility density (€/

Very low utility density (€/
Pressure number

High utility density (€/mm

Temperature

Supply temperature (°C)

Return temperature (°C)
Pressure

Pressure margin (bar)

Min. pressure at heat exchanger (bar)

i)ty
A\ mm_

INPUT: GIS, HEAT DEMAND, DESIGN & COS
PARAMETERS

4 | | Unit Costs | | calculated Cost | Unit |r—‘“‘
" | | Material Cost ‘ Labour Cost | Total | | Volume ‘ Total Cost ‘ Bl
| Service connection

,“ Pipe and trench - DN20 €0. €200. € 200. 9260.2 €1,852,043.39 Meter
Pipe and trench - DN25 €0. €250. €250. 137.9 €34,474.53 Meter

* Pipe and trench - DN32 €0. €320. €320. 11.8 €3,760.21 Meter
Pipe and trench - DN40 €0. €400. €400. 31.0 €12,401.88 Meter

Demand

Extra activation cost per Home (Heat exchanger - power 1 to 50kW) £0. €0. €0. 676.0 €0. Home

C Extra activation cost per Home (Heat exchanger - Power > 50 kW) £€0. €0. €0. 201.0 €0. Home

.~ Distribution
Pipe and trench - DN100 €0. €800, € 800. 40.4 €32,283.45 Meter
Pipe and trench - DN20 €0. € 160. €160. 1968.5 €314,967.73  Meter
Pipe and trench - DN25 €0. €200. € 200. 1093.2  €218,636.29 Meter
Pipe and trench - DN32 €0. €256. € 256. 1094.8 €280,264.93  Meter
Pipe and trench - DN40 €0. €320. €320. 590.1  €188,847.18 Meter
Pipe and trench - DNS0 on Information " Fann Fann m?:;sl Br‘;;::zig:.‘::wn R

=l Pipe and trench - DN65 Ulilangum| Network Cost
Pipe and trench - DN80 z;':; Lm’::;mmﬂm £10m. 3:3;‘ 2;:
Substation 0,00] Distribution EZBD&&T@’E

|Transport €917.143,84) 19%]|
Pump I
[Total €4.726.353.97]  100%|
Transport

Pipe and trench - DN125

Transport
20%
50 Demand
]
‘/0
Distribution
59%

Heat 20.1.3.0
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INSPECT RESUELIGENERATE BILL OF MATERIAL

Results

B C , D H | ! ] |
1 | Calculation Information Cost Breakdown
2 Area Name demo 5 Metwork Cost %
3 | Design Rules Rules Service connection € 2.594.840,13 36%
4 Number of Homes 967 Demand £0, 0%
5 | Household Density (hh/sgkm) 0,00 Distribution € 3.457.628,83 A8%
Er_ Transport €1.161.781,64 16%
?_
B_ Total Cost £ 7.214.250,60 100%
g_
10 |
11|
12 |
13| Results
14 Total Cost of Project €7.214.250,66 | Unit Costs Calculated Cost Unit
15 Material Cost| Labour Cost Total Volume Total Cost
16 | Total Public trench length (m) 23.729,57 W Service oM ¢ v vi-e connection
17| m Demand Trench and pipe - DN20 £0, € 200, € 200, 10451,2 €2.090.230,8 Meter
18 Deployment Cost per Home €7.460,45 B Distribution Trench and pipe - DN25 €0, €250, €250, 939,2  €234.808,71 Meter
19_ m Transport Trench and pipe - DN32 €0, £ 320, €320, 485,4 €155.315,02 Meter
20 | - Trench and pipe - DNAD €0, €400, €400, 123,9 £49.554,22 Meter
21 Trench and pipe - DN50 €0, €500, £ 500, 129,9 £64.931,44 Meter
22_
23 Demand
24 | Extra activation cost per Home (Heat exchanger - Power > 50 kW) £0, £0, €0, 163,0 €0, Home
25 | Pipe length in dis-ributinn network Extra activation cost per Home (Heat exchanger - power 1 to 50kv €0, £0, €0, 799,0 €0, Home
i‘ L0 Distribution
Trench and pipe - DN100 €0, € B00, € B00, 574,37 €459,435,91 Meter
12000 m Trench and pipe - DN20 €0, €160, €160, 1383,9 €301.430,28 Meter
Trench and pipe - DN25 €0, € 200, € 200, 2114.0 €422.790,63 Meter
10000 m Trench and pipe - DN32 £0, € 256, € 256, 2416,5 €£0618.614,6 MNeter
Trench and pipe - DN40 £0, €320, €320, 1024,3 €327.767.55 Meter
2000 m Trench and pipe - DN30 £0, €400, €400, 1140,8 £456.307,08 Meter
Trench and pipe - DNG65 €0, £ 520, £ 520, 760,2 £395.292,97  Meter
Trench and pipe - DNB0 £0, £€ 640, € 640, 406,2 £259.983,83 Meter
so0am Substation € 50.000, £4.000, €54.000, 4,0 €216.000, Equipment
4000 m Transport
Trench and pipe - DN100 €0, € B00, € 800, 583,06 €46006.919,83 Meter
2000 m Trench and pipe - DN125 €0, €1.000, € 1.000, 692,3 £092.301,81 Meter
Trench and pipe - DN80 €0, € 540, € 640, 4,0 €2.560, Meter
om . . - - [ Heat source £0, €0, €0, 1,0 €0, Equipment
DN20 DN25 DN32 DN4D DN5S0 DNE5 DNED D100
comsof.com 6
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ROLEOUT PLANNING & INVESTMENT ANALYSIS UFSA,‘

ComsofHeat 2030

Accelerating Heat Network Deployment

A Phase rolbut over multiple years A Investment analysis

o Net present value, IRR, Payback time
A Inputs
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OPTIMIZE THE DESIGN

: Input data Conflguratlon o Start Automatic Manual
Data collection S technical & cost DEsian Drocess Inspect results fne-tunin
Prep parameters anp J

Create-and compare multiple .scenarios

comsof com @ C COMSOF




What vision did we present the first 2030
time round?

4 districts- each with a heat pump, located on a barge in the River Clyde.
~40MW of heat required

~12MW grid connection required for the heat pumps.

Deployment over 10 years providing 100% coverage and 100% uptake.

~£100 million .
15,000 tCO ,e abated, annually.
Clean air for the city - no emissions from gas boilers.

Energy resilience based on locally generated renewable electricity to run heat pumps



HEAT

Multiple heat sources at the river visie

Accelerating Heat Network Deployment

A 4 Heat sources, approx 10 Mega Watt peak per source
A Providing heat to 4 different clusters (groups of buildings)
A Supply temperature: 80 °C

A Return temperature: 50 °C
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(. Comsof Heat Designer - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
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A Based on sample costs per meter pipe network including

O

o

o

O

o

Excavation

Supply & return pipe

o Welding & installation costs
Refill and repair of top layer
Project management overhead

A Heat source cost (Heat pump)

550,000 GBP / Megawatt

Activation Type

Power

Power

Power

Power

Power

50

100

400

1000

A Heat delivery unit cost

Lower Bound Upper Bound

50
100
400

1000

Cost

Material

£3,000.00

£10,000.00
£20,000.00
£50,000.00

£75,000.00

Nominal
diameter

DN25

DN32

DN40

DN50

DN65

DN80

DN100

DN125

DN150

DN200

DN250

DN300

DN350

DN400

DN450

DN500

DN600

DEPLOYMENT COST CALCULATION (ASSUMPTIONS)

Cost (£/m)

Material cost

£1,000.00
£1,000.00
£1,000.00
£1,000.00
£3,000.00
£3,000.00
£3,000.00
£3,000.00
£3,000.00
£3,000.00
£3,000.00
£3,000.00
£3,000.00
£3,000.00
£3,000.00
£3,000.00

£3,000.00

C COMSOF
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RESULTS

A Cost breakdown

Total Cost of Project
Total Public trench length (m)
Total Network linear heat density (MWh/m)

Deployment Cost per Home

£104,260,323.38
47,354.03

2.408

£91,376.27

Distribution
85%

Service
connection
8%

Demand
7%

Network Cost %
Service connection £8,032,470.92 8%
Demand £7,635,000.00 %
Distribution £88,592.852.45 85%
Total £104,260,323.38 100%
C COMSOF



What did we want to take into
the second round of analysis?

Whole supply of heat model
Offtake surety
Cost of heat will be crucial to making such an endeavour
iInvestable
Better costings, more granular
Explore the financials and produce a first pass business model
What other stakeholders have a shared interest?
(Y)Our City Centre Project

Carbon Neutral Glasgow City Innovation District

New Analysis Inputs

60-year lifetime
Total area increased to match up with the (Y)Our City Centre area
100% uptake
No subsidies
4% IRR level acceptable to public funding
1,341 buildings (domestic, apartment blocks and commercial)
£2000 a metre for pipework

£500K per 1MW for a heat pump

Energy centre includes: pontoon, grid connection, back up boilers with
flues, abstraction etc.

Comparing 10p/kWh grid electricity versus 4.5p/kWh local private wire
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DEPLOYMENT COST CALCULATION (NEW ASSUMPTIONS)

> I

Based on sample costs per meter pipe network including
o  Excavation

o  Supply & return pipe

o  Welding & installation costs

o  Refill and repair of top layer

o  Project management overhead

Heat source cost (Heat pump & Energy Centre)

o 1,600,000 GBP / Megawatt

Intermediate pump cost 60,000 GBP / Megawatt

Heat delivery unit cost

Activation Type Demand Identifier Lower Bound Upper Bound
Power 1 50
Power 50 100
Power 100 400
Power 400 1000
Power 1000 oo
Activation Type Home -
Identifier Tariff Connection fee
(£/kW) (£/Building)
<default> £0.12 £0.00

Material

£2,500.00

£10,000.00
£20,000.00
£75,000.00

£100,000.00

£15.00

Cost

Labour

£750.00
£2,000.00
£10,000.00
£150,000.00

£150,000.00

Monthly fee
(E/Home)

X X R R R

Nominal
diameter

DNZ5

DN32

DN40

DN50

DN65

DN80

DN100

DN125

DN150

DNZ200

DN250

DN300

DN350

DN400

DN450

DN500

DN600

DN700

DN800

DN900

DN1T000

Cost (£/m)

Material cost

£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00
£2,000.00

£2,000.00
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MODIFIED NETWORK DESIGN

74km of pipework

49MWith of river -source heat pump

140GWh of Heat Sales

Can we get a private wire agreement

with Polmadie EfW?

12.19 MW . .
Plenty of electricity and waste heat just

A Jagi]N aS *V]J]Nm Law_ pUN |
12.86 MW

DP
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