02025

Kennissessie ‘Innovatieve warmte netwerken”

0 @02025amsterdam
0 02025amsterdam



Online Meeting

CHAT functie:

Gebruik voor onderling contact en vragen.
We vragen je wel om tijdens de presentaties “etherdiscipline” te
respecteren en alleen bij specifieke vragen je microfoon te
gebruiken.

— O s

Beeld instelling :
1 Klik op “view” en kies “Speaker view”

2 schuif “beeld” met muis groter/kleiner




We benutten lokale intelligentie om de
Energietransitie te versnellen
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Programma (=

13:00 Welkom & introductie door John van Gelder- 02025

13:05 Comsof, Kurt Marlein, Head of Innovation,
Planning & roll out van warmte projecten
13:30 Minibems, Simon Gunter, Executive Chairman.(Engelstalig)
Optimalisation of heat network installations by hard & software tools
13:55 Zerofriction, Wim Jacobs, CEO,
Data, monitoring, facturatie van gebruikers warmte netwerken

14:20 Q&A
14.30 Einde
O @02025amsterdam

0 02025amsterdam
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Kurt Marlijn — Comsof

Planning & roll out van warmte projecten
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C COMSOF

Empower to create

COMSOF HEAT

GIS BASED AUTOMATED DESIGN OF
DISTRICT HEATING NETWORKS

Kurt Marlein
28 April 2021

comsof.com
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C COMSOF
HEAT HEAT NETWORK PROJECT DEVELOPMENT STAGES

Comsof Heat

Feasibility Study e

" eBusiness/commercial model ﬂ
eDetailed financial model

eScheme design

eProcurement strategy

*Market testing

KArea-wide exploration \

e|dentification of heat project

opportunities
4 eTechnical feasibility

eQOptions appraisal
eTechno-economic modelling

Construction and

eSecure investment and future revenue

eHeat supply contracts, land purchase,
commercial agreements, ...

ommercialization

eTariff structures for customer
contracts

ePotential for preparatory works
eConstruction and build

) Detailed Project \_
Development

eFinancial model
eDelivery stages

| Heat Mapping & \_
Master Planning

—

C COMSOF

HEAT

Source: Heat networks investment project brochure, BEIS & Triple Point

C COMSOF

comsof.com



COMSOF

HEAT

GIS data

&

Energy data

Technical parameters

Unit Costs

[
(=]

S

Heat Tarif
=™
]
[
O

€

comsof.com

SPEED UP FEASIBILITY STUDIES WITH
AN INTEGRATED SOLUTION

Input demand selection

Standard route (€/mm.m)

P

Hot water demand and space heating demand with priority switching ~

ter @
Route type
€8

Service connection route (€/mm.m) €10

Medium utility density (€/
Low utility density (€/mm.
Very high utility density (€
Very low utility density (€/

D?S:gn(ﬂns\lam(

/| Design by flow velogity
Design by pressure gradient

/| Design by pressure number

P
High utility density (€/mm

i e

Relative Cost

..............

Techno-economic assessment of a district heating network

Network topology

Network dimensions

Y
¥
.'.'.

CAPEX

€

Investment analysis

©

C COMSOF



AUTOMATED PLANNING & DESIGN

* Automated clustering

* Automated & optimized routing SeET L IO TEEISEN)
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Heat Mapping &
CITY WIDE MASTERPLANNING Master Planning

Amsterdam selects Comso
Heat for its district heating
network research

Rotterdam designs district s

heating networks with Gemeente Rotterdam

~

Comsof

To expand the existing network

In brief

v/ Rotterdam is continuing to build its district
heating network

The Netherlands have ambitious plans to decarbonise their economy and

stop their dependence on natural gas. In this turnaround, the country’s

municipalities are playing a vital role. The Dutch capital, Amsterdam, is

investigating the feasibility of the expansion of the district heating

networks within the city limits.

v/ As it got more responsibilities, it needs more
control over the planning & design stage

v It uses Comsof Heat to calculate costs and
design a high-level network

comsof.com c COMSOF



Municipalities strengthen
their directing role with hV@.

Comsof Heat

In brief

+/ HVC specializes in sustainable energy and

waste management in the Netherlands

+/ The company helps the region of
Drechtsteden to further expand its district

heating network

+/ HVC uses Comsof Heat for the roll-out

preparation

1
WHITEPAPER

e

comsof.com

energie en hergebruik

HVC focusses on sustainable energy and waste management for its owning
44 municipalities and six water authorities.

The authorities want to get insights into the different choices and
conditions at hand. To work in an inclusive environment, focused on the
local needs. Comsof Heat helps in this exploratory phase.

As Comsof Heat calculates fast, choices in planning can quickly be
translated into different scenarios

Comsof Heat allows us to turn scenario analyses in to maps and euros.

We take these facts and figures to our stakeholders such as authorities and
residents to offer and discuss different solution pathways.

C COMSOF


https://comsof.com/heat/
https://www.hvcgroep.nl/

c COMSOF Case studies Insights Downloads Events About us Contact

HEAT

Royal HaskoningDHV s‘k

) ) ) Royal
creates district heating e <ih4d

network designs with
Comsof

R *:(\\\f\ ( 5 C HCES'MSOF Casestudies Insights Downloads Events Aboutus Contact

In brief :

Comsof Heat helps GRUNNEGER

e Groningen to build its

o RS RSN district heating network

ey s oterine Generate high-level designs and cost estimates c comsor R
T Rotterdam Engineering
In brief handles bigger projects

with Comsof Heat

+/ A submunicpality of the city of Groningen
wants to roll-out a district heating network to
reduce gas dependency

v Itis building a smaller network as a pilot
project

5 s g z In brief
v/ This initiative called '050 Buurtwarmte' is

using Comsof Heat to assess costs and inform

v/ Rotterdam Engineering is a key player in the

the community Iﬁ)l:dc sector, and has lots of expertise in this
el

v Fluvius, a utility infrastructure firm asked the
company to execute a DHC feasibility study
for about 14.000 potential customers, with a

T tight deadline

v/ With the help of Comsof Heat, Rotterdam
Engineering was able to deliver a
comprehensive study on time and in great
detail

comsof.com




COMSOF
PHASED NETWORK ROLLOUT IN GLASGOW CITY CENTER

HEAT
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Feasibility Study

Distribution pipes - phased roll-out

A— A 2027
2026
2025
2024
- 2023
A — A— 2022

DN125 DN150 DN200

I

0,00
DN25 DN32 DN40 DNSO DN65 DN80 DN100

-500,00

W2022 W2023 ®2024 ®m2025 m2026 W2027

C COMSOF
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File ~ Home Insert Draw  Pagelayout  Formulas  Data  Review  View  Help
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[BCopy ~ ,
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D30 < g L3

4 A | B c | D |[EIF| © H | J K|
1| Calculation Information Cost Breakdown

2| [Area Name Glasgow PoC| Network Cost %

3| Design Rules Rules2| Service £43419.18163 17%|
4 | Number of Homes 1341 Demand £14 223 250,00 6%
5| Household Density (hh/sgkm) 0,00] Distribution £194.751.663,76| T7%|
6

7]

8 | Total £252 3394 095,39 100%)|
9

10]

1]

12]

13| Results

14| ITotal Cost of Project £262.394.005,39)

1

16 | | Total Public trench length (m) 73.674,32]

1 Demand

18| I Total Network linear heat density (MWh/m) 1,904] 6%

1
20| Deployment Cost per Home £188.213,34
2
22| PR
o1 Distribution
24| 7%
2 2|
2(,
27
28| Generated by Comsof Heat 20.2.1.1458

Glasgow

CITY COUNCIL

comsof.com

INSIGHT IN THE FINANCIALS - CAPEX

File Home Insert Draw Page Layout Formulas Data Review View Help
gg o ArialMovaLlight ~ 11 ~ A A" = = £~ 25, Wrap Text General ~ ﬁ Normal Bad Good
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B13 < fe || Trench and pipe - DN32 - service

4 A | B c | D | E | F]| G | H | |
1| Unit Costs Calculated Cost Unit
2 Material Cost  Labour Cost Total Volume Total Cost

3 |Service connection

4 | Trench and pipe - DN100 £2.000,00 £0,00 £2.000,00 26,5 £52.97282  Meter
5 | Trench and pipe - DN25 £2.000,00 £0,00 £2.000,00 15608,8 £31.217.569,13  Meter
6 | Trench and pipe - DN25 - footway £2.000,00 £0,00 £2.000,00 434 £86.73093  Meter
7| Trench and pipe - DN25 - path £2.000,00 £0,00 £2.000,00 740 £147.94342  Meter
8 | Trench and pipe - DN25 - residential £2.000,00 £0,00 £2.000,00 50,8 £101.681,83  Meter
9 | Trench and pipe - DN25 - service £2.000,00 £0,00 £2.000,00 90,4 £180.895,87  Meter
10 | Trench and pipe - DN32 £2.000,00 £0,00 £2.000,00 3568,5 £7.136.95321  Meter
11| Trench and pipe - DN32 - footway £2.000,00 £0,00 £2.000,00 58,0 £115.94219  Meter
12| Trench and pipe - DN32 - residential £2.000,00 £0,00 £2.000,00 323 £64 60495  Meter
13 | Trench and pipe - DN32 - service £2.000,00 £0,00 £2.000,00 1027 £205.42927  Meter
14 | Trench and pipe - DN32 - steps £2.000,00 £0,00 £2.000,00 9,7 £19.300,03  Meter
15 | Trench and pipe - DN40 £2.000,00 £0,00 £2.000,00 10617 £2.123.30051  Meter
16 | Trench and pipe - DN40 - footway £2.000,00 £0,00 £2.000,00 27 £6.48010  Meter
17 | Trench and pipe - DN50 £2.000,00 £0,00 £2.000,00 TI67  £147348146  Meter
18 | Trench and pipe - DNBS £2.000,00 £0,00 £2.000,00 2222 £44432134  Meter
19 | Trench and pipe - DNBS - steps £2.000,00 £0,00 £2.000,00 21 £4.20927  Meter
20 | Trench and pipe - DN80 £2.000,00 £0,00 £2.000,00 19.2 £38.38531  Meter
21
22 |Demand
23| Extra activation cost per Home (Heat exchanger - power 400 to 1000kW) £75.000,00 £150.000,00 £225 000,00 11,0 £247500000 Home
24 | Extra activation cost per Home (Heat exchanger - power 1 to 50kW) £2 500,00 £750,00 £3.250,00 9250 £3006.25000 Home
25 | Exira activation cost per Home (Heat exchanger - power 100 to 400kW) £20.000,00 £10.000,00 £30.000,00 176,0.  £5.280.000,00 Home
26 | Exira activation cost per Home (Heat exchanger - Power = 1000 kW) £100.000,00 £150.000,00 £250.000,00 3,0 £750.000,00  Home
27 | Extra activation cost per Home (Heat exchanger - power 50 fo 100kW) £10.000,00 £2.000,00 £12.000,00 226,0 £2712.00000 Home
28
29 |Distribution
30| Trench and pipe - DN100 - cycleway £2.000,00 £0,00 £2.000,00 321 £64 171,26 Meter
31 | Trench and pipe - DN100 - footway £2.000,00 £0,00 £2.000,00 10825 £2.164.904,14  Meter
32| Trench and pipe - DN100 - primary £2.000,00 £0,00 £2.000,00 1521 £304.258 88  Meter
33 | Trench and pipe - DN100 - residential £2.000,00 £0,00 £2.000,00 2013 £402.58147  Meter
34 | Trench and pipe - DN100 - service £2.000,00 £0,00 £2.000,00 3268 £653.66558  Meter
35| Trench and pipe - DN100 - tertiary £2.000,00 £0,00 £2.000,00 136,0 £271.964,32  Meter
36 | Trench and pipe - DN100 - unclassified £2.000,00 £0,00 £2.000,00 8198 £1639.58480 Meter
37 Trench and pipe - DN125 - cycleway £2.000,00 £0,00 £2.000,00 44 4 £88.897.21 Meter
38 | Trench and pipe - DN125 - footway £2.000,00 £0,00 £2.000,00 2484 £496.765,95  Meter
39| Trench and pipe - DN125 - residential £2.000,00 £0,00 £2.000,00 161,7 £323.461,20 Meter
40 | Trench and pipe - DN125 - tertiary £2.000,00 £0,00 £2.000,00 £234 206,34
41 | Trench and pipe - DN125 - unclassified £2.000,00 £0,00 £2.000,00 £790.716,85
42 ine -

C COMSOF



INCLUDES CATALOGS FOR MOST COMMON PIPE MANUFACTURERS

is@plus" LOGSTOR

‘ .
“ REHAU errendis  Q fhermaflex

weijers ¢

Others can easily be added by means of a table in a predefined format in .csv file

comsof.com Q c COMSOF



INSIGHT IN THE FINANCIALS - OPEX

Network & energy evolution

Year

Additional energy demand (sold) in year x
Cumulative energy demand (sold)

Heat Losses (distribution losses)

Total energy
Total pipe network length in use.
Pipe Network length deployed in year x

Investment costs
Network deployment cost

Cost of operation
Heat production cost

Pump energy cost

Fixed operation and maintenance cost
Variable operation and maintenance cost

Total cash out
Subsidy

Government subsidy network investment
Government subsidy on energy production

Sales
Total yearly sales turmover

Total cash in

Total cash flow

Cumulative Cash flow

NPV
IRR
Payback time.

1,132,207 €

2,858,356 €
9.71%
13

a10€

) E F G H

0 1 2 3

201 2022 2023 2024

4445.00 5354.00 4695.00

4445.00 9799.00 14494.00

335.98 689.92 994.09

4780.98 10488.92 15488.00

22 452 654

wn 23 202 150

1332114€  1075885¢€ 886,965 € 534,604 €

95620 € 209,778 € 309,762 €

12,998 € 14599 € 20755€

9991¢€ 18,060 € 2um€

2390€ 5084 € 7,788 €

1332114€  1,196884€  1,134,647¢€ 897,618 €

199,817 € 161,383 € 133,045 € 80,197 €

28,686 € 62934 € 92929¢€

188913 € 416458 € 615,995 €

199,817 € 378,981 € 612436 € 789,120€
1132207 €

N
2025
3495.00
17989.00
120265
1919165
B0
165

759,147 €

83833 €
21,761 €
28722€

9,596 €

1,203,060 €

13872€
115,150 €

764,533 €

993,555 €

33 GBP

NPV

IRR

Payback time

6p

-187,318,676

-3.96

N/A

-137,283,202

-0.49

N/A

10p

-87,247,727

1.47

43

12p

-37,212,252

32

15 GBP

NPV

IRR

Payback time

) 3 L M N o
) 6 7 s 0 10
2026 2027 2028 2029 2030 2031
2468.00 1513.00 1468.00 3565.00 2486.00 2586.00
20457.00 21970.00 23438.00 27003.00 29489.00 32075.00
1456.66 1636.39 1829.16 213475 2328.67 2545.34
21913.66 23606.39 25267.16 20137.75 31817.67 3462034
269 10.96 1239 14.37 15.80 17.38
1.26 143 198 143 159
81435 € 470857 € 878,424 € 490,103 € 535454 €
438273 € a72,128¢€ 505,343 € 582,755 € 636353 € 692,407 €
23829€ 25301 € 27907 € 33,731€ 40,736 € 53511 €
34416 € 38,026 € 41558 € 48,146 € 51822€ 55838 €
10,957 € 11,803 € 12,634 € 14569 € 15,909 € 17,310€
988910€  1018116€  1465866€  1,169304€  1280274€ 819,066 €
n.215¢ 70,629 € 131,764 € 73515¢€ 80318¢€
131482€ 141,638 € 151,603 € 174826 € 190,906 € 207,722¢
869423 € 933,725€ 996,115€  1147628€  1,253283€  1,363,188€
1,073 -
Cumulative Cash flow
8,
2,706 |

comsof.com

CITY COUNCIL

Year

-134,327,755

-0.35

N/A

3p

-84,292,280

1.57

42

10p

-34,256,805

3.08

32

12p

15,778,670

4.4

26
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TAKE BETTER DECISIONS BASED ON SCENARIO ANALYSIS

Configuration of

technical & cost . Inspect results
Design process
parameters

Start Automatic Manual
fine-tuning

Input data

Data collection .
preparation

I Geothermal District Heating in Helena, Montana

Broadwater Hot Springs is connected by visible pipe network to the demonstration site.

* USA, Montana
* Geothermal Heat source
* 1400 single family homes from the sixties

* Final design selected after analysis of 55 different design
schemes

* Each network design run takes 2 to 5 minutes

Broadwater Hot{Springs
HelenasWestSideii B

White Paper: Rapid Geothermal
District Heating Assessments in
the Rural United States

https://comsof.com/heat/blog/

C COMSOF
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HEAT SELECT THE OPTIMAL TYPE, LOCATION AND AMOUNT OF HEAT SOURCES

Comsof Heat

* Multiple source network design
* Optimize for
o Lowest CAPEX
o Highest carbon reduction
o Lowest Energy production costs
o Or acombination of the above
* while selecting the available sources in the area

Feasibility Study

comsof.com




GIS INTEGRATION : PLUG-IN FOR ARCGIS PRO

@ ArcGIS Pro

Area View X

/

Drawing Order

Custom

comsof.com c COMSOF



GIS INTEGRATION : PLUG-IN FOR QGIS

Q

DEBRRE UeLPLNP, 1R, BEEIOR
RSV AW B L : ey @ -

FELSE BravB-hva B Bo
Layers
w7V ~vARL
v L@ﬂ Transport Layer
VA Transport points
\/ — Transport pipes
\/ === Transport Service Pipes

» 2 Transport tree nodes

Transport clusters
v ﬁﬁl Distribution Layer
» / . Distribution Points
\/ — Distribution Pipes
\/ ~— Distribution Service Pipes

» Distribution tree nodes
» W/ ) Distribution Clusters [13]
v ‘_@] Area
» /. Demand Points [942]
» /" Possible Routes
—— Street Center Lines
» /) Buildings

» (2 Rott-out phases

Coordinate 186966.9,427625.4 )

SV Render @ epscaon

Magnifier 100%

@
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SOFTWARE PARTNERS — OPEN PLATFORM

GIS & Energy
input data

& o

Qualitative
GIS
and Heat
Demand data
provider

Strategic
planning

Feasibility
study and

masterplan
creation

High level
design

Create new
heat
network plan
and calculate
deployment
costs

Hydraulic
modelling

Model
changes and
verify
behaviour of
planned
network

Building and
documenting

Manage high
quality
network
documentatio
n

Data flow / process flow

Asset
monitoring

Remote asset
monitoring,
leak
detection and
automatic
issue
detection

Operation
and
maintenance

Plan,
execute
and
manage
operationa
| actions

Online model
and
optimization

View
online
results and
optimize
the entire
system

comsof.com
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REFERENCES

. . (¢ o
ingenium [ EETEECEE + SRS W)

7"’Royal qg Gemeente Rotterdam hvo
©

HaskoningDHV

Enhancing Society Together
32 @ CUP@EOL
Al .
w=if X Gemeente GRUNNEGER
¥ Amsterdam
P ¢
SY.TRAAL ATKINS
Synergie & Talent centraal
WITH COMSOF HEAT YOU CAN HANDLE LARGER PROJECTS. FOR A PROJECT Rottord
WHERE YOU WOULD NEED THREE MONTHS DESIGN TIME YOU CAN NOW DO ( )E&G‘ihé’é’ﬁme
THE SAME CALCULATIONS IN A NUMBER OF DAYS, AND WITH MORE DETAIL
WITH THE AUTOMATED GIS-ANALYSIS OF COMSOF HEAT, YOU GET QUICK AND
AFFORDABLE INSIGHTS IN NETWORK DESIGN, CAPITAL COST AND MATERIAL OVER
NEED. THIS SOFTWARE PROVIDES CONSIDERABLE MORE RELIABLE CAPITAL COST MORGEN

CALCULATIONS THAN MANUAL DESIGNS, FOR ONLY A FRACTION OF THE
INVESTED LABOR HOURS

comsof.com c COMSOF
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Empower to create

GETTING STARTED

comsof.com



comsof.com

GETTING STARTED

Pilot project

Operational

Company confidential

e Introduction training, 7 sessions online of 2 hours
e Certification exam optional

e Customer in the lead

e Consulting and design support by Comsof

* "On-the-job" training for customer design team
e Advanced training, 3 sessions online of 2 hours

e Customer team operational and trained
e Additional consulting and design support by Comsof when needed

C COMSOF



COMSOF TRAINING OFFERING

Comsof Heat

Classroom training

1.Basic training: 2 days

2.Advanced training:
day

Includes Theory and
Practice

Online training

e Basic: 7 sessions of 2 hrs
e Advanced: 3 sessions of

2 hrs , W

Exam to obtain a

Certificate gpr—

Online training —
based on video
tutorials §

Train the trainer




COMSOF JOIN OUR OPEN TRAINING
HEAT

* Online workshop — 4 sessions
* This workshop will introduce you to
o The Comsof Heat planning methodology
o Practical use of Comsof Heat with hands-on exercises

* An opportunity to see if the software is suitable for your
type of projects.

* Places are limited and registration is required

Edition April/May — ongoing — fully booked
Edition Sept/Oct 2021

Linked [[})

@comsof heat on linked-in

District heating planning & design software

c 4 @y O O >t X

Comsof Heat

: b

Build your district heating business case and create high level network designs with Comsof Heat
software.

Computer Software - 189 followers

n 59 followers in your network
v Following ( More )

Home About Posts Videos

follow our linked-in page to get informed when registrations open

comsof.com
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ONLINE TRAINING WITH VIDEO TUTORIALS

* Software license for max 2 persons per company for a period of 2 months

*  You will receive training material consisting of:

©)

©)

O

©)

©)

* Fully functional software for a period of 2 months for a limited geographic area

Training slides (140+)

Access to online manual

Project files for hands-on exercises

Step by step guide through the exercises via video tutorials online
Access to Comsof customer support portal for questions

* NDA signature required

A

C COMSOF
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Empower to create

CASE GLASGOW
HEAT VISION 2030

comsof.com



More info on http://www.heatvision2030.com

COMSOF

d
e HEAT

S\STAR

RENEWABLE ENERGY

SHORTLISTED
= GIS-based software for granular and Big river-source heat pumps for

= accurate heat network planning and design heat networks

VITAL

ENERGi

Global leader in building . . . U.K'S LEADING FIRM FOR
performance analysis and insight Real-time, online, and optimised heat HEAT NETWORK BUILD
network operation AND OPERATION

comsof.com Q c COMSOF



SCENARIO 1 — SINGLE SOURCE NEAR THE RIVER

District Heating

C COMSOF
HEAT
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Distribution network:
- Steel pipes

Q%\‘
Distribution pipe network
12000,0
10183,6
10000,0
8370,9
8000,0 6926,9
]
T 6000,0
= 4562,5
4000,0 2713,8
2000,0 ~gq53 1043,6 1196,7
42,9
o M 1 |
DN20 DN25 DN32 DN40 DN50 DN65 DN80 DN100 DN125
Pipe diameter
comsof.com

- At 10 bar
- Length of distribution network: 35886 meter (street
pipes)
g\%}i\“\h\\
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Phase 6 - 2029
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COMSOF

HEAT DEPLOYMENT PHASES
Pipe types
Phased roll out - Distribution Network
Phase 0|Phase 1|Phase 2 |Phase 3|Phase 4 |Phase 5 |Phase 6

DN20 63,2| 186,7| 150,1| 272,1 86,6/ 504,3 95,9
DN25 189,3| 286,7| 159,2| 826,7 88,5| 247,3| 4919
DN32 3955 360,8/ 784,00 1073,1 467,55 501,3] 1221,3 4000,0
DN40 978,8| 2261,6| 1629,9| 3612,1| 1652,2| 2132,1| 1289,9
DN50 691,3| 1733,8| 693,6/ 2010,8| 1037,0| 1331,7| 903,4 3500,0
DNG65 720,2| 1534,1] 946,4| 1526,5| 819,4| 508,2| 927,1
DN8O 805,2| 942,2| 357,1| 990,7| 599,8/ 347,9| 456,7 3000,0
DN100 110,8/ 389,2 63,3 204,4| 189,00 122,0/ 118,0
Total (meter) 3954,3| 7695,1| 4783,6/10516,4 4939,9| 5694,7] 55041 5 °

£

= 2000,0

0

g

— 1500,0 - Phase 6

Phase 5
1000,0 T Phase 4
Phase 3
500,0 ’ Phase 2
Phase 1
00 A - Phase 0
' DN20 DN25 DN32 DN40O DN5O DNB65 DN8O DN100
B Phase0 MPhasel ™ Phase2 Phase 3 MPhase4 MPhase5 MEPhase6
comsof.com c COMSOF



SCENARIO ANALYSIS

Configuration of .
. Input data & Start Automatic \ELIVE]
Data collection . technical & cost . Inspect results . .
preparation Design process fine-tuning
parameters

Create and compare multiple scenarios

comsof.com Q c COMSOF




C COMSOF

HEAT SCENARIO 2: MULTIPLE SOURCES AT THE RIVER

District Heating

* 4 Heat sources, approx 10 Mega Watt peak per source

* Providing heat to 4 different clusters (groups of buildings)
* Supply temperature: 80°C

* Return temperature: 50°C

-'? > /: 4 4 """-'-i =y I;g 2 XH *M€~E—-w“v”&\\?‘<\

team s i =t | > s ‘
4= 3-3'}‘; rﬁf% ‘1’&”5 _ ““g‘__ ‘%

2

oty T

* Source locations

comsof.com c COMSO F



(2 Comsof Heat Designer - QGIS

Distribution network: Svemy
- Steel pipes

- Operating at 16 bar

- 80 °C Supply and 50° C Return temp

- 4 Heat pumps supply heat to 4 separate clusters
- Clusters size: 10, 11, 10 and 8 MW

- Total public trench length: 46639 meters
- Total network linear heat density: 2 MWh/m

¥/ (9 Buildings

Distribution pipe network

__ 15000
S
(V]
® 10000
E
= 5000
re)
()]
-l n N O O n o o n o o
AN N < N O 0 O N N O
2 2 Z2 Z2 Z2 Z2 S S S
0O 0o 0 oo o £ 2 2 2
O O 0o 0O

Pipe diameter
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DEPLOYMENT COST CALCULATION (ASSUMPTIONS)

o

O

(©)

o

o

o

Excavation

Supply & return pipe

Welding & installation costs

Refill and repair of top layer

Project management overhead

Heat source cost (Heat pump)

1,600,000 GBP / Megawatt

Heat delivery unit cost

Activation Type Demand Identifier
Power 1
Power 50
Power 100
Power 400
Power 1000

<default>

Activation Type

Tariff

Identifier (E/kW)

£0.12

Based on sample costs per meter pipe network including

Intermediate pump cost — 60,000 GBP / Megawatt

Lower Bound Upper Bound
50
100
400
1000
o
Home >

Connection fee

(£/Building)
£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 8 8 K

Nominal
diameter

DN25

DN32

DN40

DN50

DN65

DN80

DN100

DN125

DN150

DN200

DN250

DN300

DN350

DN400

DN450

DN500

DN600

Cost (£/m)

Material cost

£1,000.00
£1,000.00
£1,000.00
£1,000.00
£1,000.00
£1,500.00
£1,500.00
£1,500.00
£1,500.00
£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 — 100% UPTAKE

Cost breakdown

Service
- N P - - Energy connection
Total Cost of Project F252 394 095.39 center 17% Demand
0,
Total Public trench length (m) 73,674.32 L 6%
Total Metwork linear heat density (MWh/m) 1.904
Deployment Cost per Home F188.213.34 Distribution
43%
Network Cost %
Service connection £43 419, 181.63 17%
Demand £14 223.250.00 6%
Distribution F108. 498 B47.76 43%
Energy center Feb 252 816.00 245%
Total F252 394 09539 100%0
C COMSOF



DEPLOYMENT PHASES — 2022 TO 2027

B R C'\: 7 \\‘K 3 = Distribution 2022 2023 2024 2025 2026 2027
] f,‘f,,‘.f.'.?, S DN25 488,29 2592,48 2872,77 3756,15 1995,53 958,98
Y DN32 582,73 2263,55 2159,06 2662,46 842,72 341,79
T ?/ ir\% N 3 DN40 210,53 1052,38 598,03 655,83 484,00 67,90
'mmmmmm"”"”1’" = H L = DN50 521,65 1307,09 639,15 1580,19 655,75 299,54
1 o 7 72§ \ | f DN65 663,80 820,77 27,42 454 .67 540,79 96,78
ﬂl.:j:j‘lll:::‘l‘ =3 Phase 3 - 2025 ’7 ‘ ’ ~ |DN80 380,72 317,14 176,36 907,03 221,27 1079,11
By Rl 22 \" 0 DN100 0,00 704,20 581,66 360,70 203,67 68,99
FOR q > L Ph 4- 2026 DN125 0,00 153,04 195,97 259,47 97,75 0,00
, i DN150 4,82 348,54 324,16 165,16 129,33 0,00
- ta 7] ' DN200 1169,28 580,42 418,97 874,15 0,00 0,00
i Total (m) 4021,81 10139,62 7993,56 11675,82 5170,81 2913,09
N\ Distribution pipes - phased roll-out
.%— \
=] b
- Phase 4 - 2026
\'4‘ 4000,00
3500,00
4 5 5L 30000
Phase 3 - 202 e I = 2500,00
% il\ e — -_— 2027
N/ oSl 15000 2026
R 7/\}" 1000,00 2025
74 2024
500,00 ’ -y 2023
0.00 A 4 A 2022
' DN25 DN32 DN40 DN50 DNG5 DN80 DN100 DN125 DN150 DN200
-500,00
W2022 m2023 m2024 w2025 m2026 m2027
comsof.com
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INVESTMENT ANALYSIS
RESULTS WITH 33 GBP AND 15 GBP AS COST OF HEAT PRODUCTION

33 GBP

NPV

IRR

Payback time

6p

-187,318,676

-3.96

N/A

8p

-137,283,202

-0.49

N/A

10p

-87,247,727

1.47

43

12p

-37,212,252

32

15 GBP

NPV

IRR

Payback time

6p

-134,327,755

-0.35

N/A

-84,292,280

1.57

42

10p

-34,256,805

3.08

32

12p

15,778,670

4.4

26

Notwork & onergy evlution
Year

Additional energy demand (sald) in year 5
Cumgstres eneigy demand (scld)
Hleal Lasses (dSTEuMON 0s6es)
Total enérgy proauctn (soid-
Total ppe natwork engih n use.

ipe Nework length deployed in year x

ibuton losses)

Cash out
Investment casts
Metwork deploymert cost

Cost of operation
o energy cost

Fied operation and Mmaintnance cost
Variabde eparation and mantenance cost

Total cash out
Cashin

ibsidy
Gavermment sbsidy retwerk investmert

Totsl cashin
Cash flow
o

Cum

Metwork & energy evolulion
Year

{sck) in year x
‘Cumlative energy demand (soid)

5 (smiuton Dsses)
y demand producton (sold isTioution osses)
Tosal pipe network bergth in
Fipe Network lengh deployed in year &

Cash out
Investment costs
Netwark deplayment cost

Cost of operation
Heat production cost
Pumg energy cost
ued operalion ard masinlenance cost
Vanazke operaton and mar

narce cost

Total cash out

Cashin
Subsicly

dy network rvested
1l Subtcly an &nesgy production

Gaverry

Sales
Totai yearty saies mover
Hew cornecton fees
Monithy fees

Tesal cas

Payback

a8

61,693.07 £10,557 668,

979,197 85

261291 63 £1,144.729.40

24571270

essen00[ _£a01A000]  e62:28000

26036 £1,767 48

£2475.901.44

. 55,03 £12.39791681 -L2.190.17518 47,1
52,308 249,00 -£64,706,765 81 -£36,506,341 00 £104,0

Ny

26,606.48

1630862 &2

£32.761 6

E10,674438.00

B652111.70 £2150,101.40 E201T066) 43564020
esse00 ATl c6226000 £T758000

3140 £I0TOMEE) E443401920

7853 -£31,5
19.-£95,

280 5285

£1,929.95854 £3217 050
10,088 88
£1.264 34207

45,742

£35,500,431.24 £51721,63435

£4,130,870.24

£95,40000

=

1143838

97486.36
=

1.3

ER0185078  E128081222  EAT 08166073

£48.74112
EX009781984  £3556043024 £51,721,604.35
£6,688 146.20 £8,604 684,80

E11196000 68000

£8,762 564 80

S

C COMSOF

£10,329 867 59

£4.144 816.62

£16.311,718.05

£4.086 464 5
£200.738




CONTACT

e Kurt Marlein
o Product Manager
o kurt.marlein@comsof.com
o +32473538345

* Vasileia Vogiatzi
o Sales Manager
o vasileia.vogiatzi@comsof.com
o +3292753100

* Kelly Fournier
o Head of Sales
o Kelly.Fournier@comsof.com
o 432477072105

* www.comsof.com
* sales@comsof.com
* +3292753100

comsof.com @ c COMSOF




GIS based Network Design
C COMSOF Automation Software

50 employees and growing

Empower . I * Founded in 1998
COMSOF COMSOF - :
to create © ot o C e C SCM?RM;gSF o Comsof Fiber since 2011
Software allowing Fiber Optic District Heating Smart Metering o Comsof Heat since 2018
you to efficiently Network Network Network N li : :
- lents in 70+ ntri
i::fgrigture proof Planning & Planning & Planning & C ents O countries
W Design software Design Software Design Software * Main OfﬁceS in
The world's most used and Automate & optimize the district Automate & optimize the smart
trusted tool to automate & heating network planning & metering network planning & o Ghent’ Belglum
optimize fiber optic network design stages / ~ 3 design stages
/ lans & designs
o : : o o Toronto, Canada

N9 4

The Decentralised

Energy Awards
2020

SHORTLISTED

—

comsof.com c COMSOF
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Empower to create
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Simon Gunter - Minibems

Optimalisation of heat network installations by hard &
software tools

0 @02025amsterdam
0 02025amsterdam



02025

Wim Jacobs - Zerofriction

Data, monitoring, facturatie van gebruikers warmte
netwerken

0 @02025amsterdam
0 02025amsterdam



ZERO
FRICTION

Afrekenen van collectieve warmte zonder zorgen




Dashboard

Metering

Billing

De afrekening verloopt volledig automatisch met duidelijk
overzicht van acties die ondernomen moeten worden.

Master data

Ik koppel het platform met meterhardware en boekhoudpakket naar keuze!

Met Zero Friction maak ik betrouwbare afrekeningen

die automatisch op factuurdatum gemaaktworden.

Handig dat CRM, facturatie en betalingsopvolgingen

gecombineerd worden op éénplatform!



Meetdataverwerking
& verbruiksinzichten

Ons product

Facturatie

Vaste tarieven Kostenverdeling

Klantenbeheer

Klantenportaal

Betalingsopvolging




Transparantie naar de eindgebruiker
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Warmteleveranciers

Zero Friction biedt een totaaloplossing voorde

afrekening en dienstverlening van jouw warm-

tenet, ongeacht de omvang. Wij zijn jouw be-
trouwbare softwarepartner voor een lang-

Voor wie

Gebouwbeheerders

Zero Friction neemt jouw complexe ener-
giefacturatie uit handen. Zonder moeite
voor elk gebouw een eigen inrichting en
zicht op individuele of totale verbruiken,

durige samenwerking. kosten en facturen. Snel, efficiént en
correct afrekenen van collectieve

energie ligt aan de basis.

Sociale huisvesting, zorgwoningen
en woningcorporaties

Zero Friction verzorgt jouw energiefactur-
atie en minimaliseert de administratieve
last. Koppel het Zero Friction platform
met sectorspecifieke bedrijfssoftware,
ERP-pakket of meterhardware naar keuze.
Bied transparantie naar bewoners via het
klantenportaal.

e

Energiedienstverleners

De Zero Friction software ondersteunt
jouw dienstverlening op de collectieve
energiemarkt. Groeien en moeiteloos
meerdere organisaties bedienen met elk
/ hun eigen inrichting?
Wij zijn jouw softwarepartner.

Projectontwikkelaars

Neem het Zero Friction platform mee in
de overdracht naar de gebouwbeheerder
zodat de afrekening van collectieve ener-
gie bij oplevering meteen vlot verloopt.
Ook voor een ESCO-model is Zero
Friction jouw oplossingsgerichte
softwarepartner.



2 modellen

1. Software as a service (SaaS)

De Zero Friction software wordt in jouw bedrijfsvoering geimplementeerd.
De cloudsoftware bestaat uit een facturatieplatform met verschillende functionaliteiten

die de afrekening van collectieve energie heel gemakkelijk maken.

2. Software endienstverlening

Zero Friction neemt al uw zorgen rond administratieve verwerking van meetdata, klantenverwerking
en facturatie weg. Binnen deze formule heb je te allen tijde zicht op de klantenportefeuille, terwijl
wij zowel de administratie, kostenverdeling, facturatie en klantenservice van jou overnemen.

Sit back and relax!




tware as a service (SaaS)

Implementatie van de Zero Friction software in jouw bedrijfsvoering.
De software bestaat uit een facturatieplatform met verschillende functonaliteiten
die de afrekening van collective energie heel gemakkelijk maken.

= Contractmanagement
“ Meetdata ontvangst via FTP, SFTP,email of API-koppeling

Automatische meetdataverwerking en kostenverdeling

“ Automatische facturatie door middel van gepersonaliseerde,
duidelijke en transparante factuurtemplates

“ Betalingsverwerking

= Verhuisprocessen
= Klantcommunicatie en support

= Built-in dashboards

Optioneel: eindgebruikersapplicatie




Software en dienstverlening

Zero Friction neemt al uw zorgen rond administratieve verwerking van meetdata, klanten-
verwerking en facturatie weg. Binnen deze formule heb je te allen tijde zicht op de klan-
tenportefeuille, terwijl wij zowel de administratie, kostenverdeling, facturatie en klanten-
service van u overnemen. Sit back and relax!

Contractmanagement en het verwerken van verhuizen en leveringsovereenkomsten
Uitwisselen van data via FTP, SFTP,email ofAPI-koppeling

m Invoeren van de noodzakelijke gegevens met betrekking tot nieuwe klanten,
aansluitingen en meters

® Genereren en digitaal versturen van facturen

Eén gebruikersaccount met leesrechten
Tweedelijns contactcenter
Optioneel: betalingsverwerkingsysteem
Optioneel: eerstelijns contactcenter en vast telefoonnummer

Optioneel: eindgebruikersapplicatie




tevreden
klante

‘ - uurzaam
%< luminus Eretr
Cordium Celsias nieuw dak
eerste partner in sociaal waonen BRSE o

Zero Friction is een jong, innovatief bedrijf dat alle administratieve
processen die bij de afrekening van collectieve warmte komen

kijken, op een solide en betrouwbare manier afhandelt.

Dick Maaskant
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Vooral de flexibiliteit, veiligheid, bedrijfszekerheid die Zero Friction
garandeert is cruciaal voor Luminus. De snelle, automatische
facturatie en storingdetectie besparen ons heel wat tijd en

kopouiyen.
Eric Perdu

zerofriction.co

¥ info@zerofriction.co

. +32479268175 (BE . +31657 719460 (ML
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Vragen - Q&A
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Meld je aan bij 02025.nl
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Netwerk

Ontmoet gelijkgestemden, vergroot
je wereld en vind de juiste mensen

om mee aan de slag te gaan.
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Advies op maat

Onze experts denken graag
mee over jouw vraagstuk.

Kennissessie verbinden met je buurt - 02025
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Energieontbijt

Ga aan tafel met energiepioniers
uit jouw buurt, ontdek waaraan
ledereen werkt en bundel de
krachten ter plekke.
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Samen op weg naar mooie warmte projecten!

Contact : ronaldvanoijen@gmail.com
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