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Kamstrup A/S - our customers and solutions kamstrup
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Power utilities Homes

wr
J.-l Data infrastructure Housing associations
Water utilities

District heating utilities

Project management

Hosting and services

Industry buildings

Analytics
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District cooling utilities Institutions




Smart meters for heating and cooling

- flow and temp sensors in every connected building
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Heat Intelligence - Overview
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Value Creation by Transparency

Use of meter data combined with
system GIS data to monitor,
analyze and optimize the
distribution network

O Numerical model/ digital twin to find
* Flowin all pipes
e Temperature at all nodes

O Immediate data value/ functionality
* Transparency in the network
* Getanoverview of load & capacity
* Detect too high/ low temperatures
and cooling (dT) at end-user

| Analy5|s of data/ Outliers
Enable detection of by-passes and
low flow zones
* Enable detection of small and
large leakages
* Evaluate heat losses for pipe
5 sections
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All functionalities at a glance.... kamstrup

Heat Demo Customer

I(amstrup Heat |nte||[gence £ Varme Analytics intemnal demo account Kamstrup
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© TEMPERATURE = Temperature deviation m Clm= 11.12.2018
24 hours
Temperature deviation Address Historical values Selected values + TRANEVE] 51 X

Deviation from expected temperature

-9.8°C -~
@rbaekvej 59 Delivered energy 33.62 Delivered energy 280.C

7330 Brande Delivered volume 864." Delivered volume 0.08 >
Temperature deviation

TRANEVEJ 51
@rbaekvej 60 Delivered energy 30.67 Delivered energy 611.9

0 Brande Delivered volume 810.: Delivered volume 0.1 >
Temperature deviat

Inlet temperature

Inlet temperature  63.7 °C i
Outlet temperature  31.7 °C

Outlet temperature Prbaekvej 61 Delivered energy 37.94 Delivered energy 476.C
7330 Brande Delivered volume 963.1 Delivered volume 0.13 > More consumer information >
Temperature deviation
@ FLow
Prbaekve] 63 Delivered energy 30.04 Delivered energy 748.C
7330 Brande Delivered volume 809.: Delivered volume 0.21 >
Volume flow rate Temperature deviation Dec 2018
Prbaekvej 64 Delivered energy 29.22 Delivered energy 236.0 DATA PERIOD (2
Flow velocity 7330 Brande Delivered volume 794.1 Delivered volume 0.07 > Start date 6/3/2018
Temperature deviation
Energy delivered 23.319 MWh
© VIEW OPTIONS Prbaekvej 65 Delivered energy 32.63 Delivered energy 476 k )
7330 Brande Delivered volume 844.! Delivered volume 0.11 > Volume delivered 777 m?
Temperature deviation .
Include meters without temperature Avg. inlet temp. 57.2°C
values ( @Prbazkve] 66 Del!vered energy 2?.8C' Delivered energy 327.9 Avg. outlet temp. 34.3°C
7330 Brande Delivered volume 796." Delivered volume 0.09 >
Animate flow Temperature deviation
SUPPLY SOURCE
Volume flow rate - m¥h Prbaekvej 67 Delivered energy 32.12 Delivered energy 292.C Distance 1,521 m
7330 Brande Delivered volume 833.! Delivered volume 0.08 >
Flow velocity - m/s Temperature deviation Pipe travel time 01:02:07
@Prbaekvej 69 Delivered energy 30.3€ Delivered energy 371.9 N v METER DETAILS
; - Meter serial number 6038334 d
20 v of 639 Results €~ Page 24 of32 — Brandlund See details >




Monitor forward temperature and flow
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Monitor forward flow &
temperatures and....

* See how the heat travel through
the system

* Deal with problems before they
become a user complaint

* Get closer to the limit when you
optimize your flow temperature
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@ FLOW
Volume flow rate
Flow velocity

© VIEW OPTIONS

Include meters without temperature
values

Animate flow

Volume flow rate - m¥h

Flow velocity - m/s

Detect too high return temperatures and low cooling (dT) lkamstrup
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© TEMPERATURE

Temperature deviation
Deviation from expected temperature

4.0°C

Heat Intelligence
Temperature deviation

Look for temperature deviations and identify by-passes
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Inlet temperature
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© FLow
Volume flow rate
Flow velocity

© VIEW OPTIONS

Include meters without temperature
values

Animate flow

Volume flow rate - m¥h

Flow velocity - m/s
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Coldest 5%

Find temperatures higher
than expected and...

* Identify possible by-passes

* Getinput for setting of by-
passes or even closing

* Reduce return temperature for
complete network

-1.6°C

L
Hottest 5%
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USE CASE Haverslev (Aars FV): Closing of by-pass
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Identify and close by-passes

In this case the by-pass is resulting in
an excessive high flow temperature
of 8.4°C

After closing the by-pass the
temperature dropped to the
expected 60 °C

The average return temperature
from the area dropped with almost
2°C




Look for temperature deviations and identify small leakages
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@ TEMPERATURE

Deviation from expected temperature
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Volume flow rate

Flow velocity
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Include meters without temperature
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Animate flow
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Heat Intelligence
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Inlet temperature 63 °C . q

Outiet temperature 35,6 °C Identify small possible leakages
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.
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USE CASE Aars FV: Service pipes with high heat loss and small kamstrup
leakages

g Identifying broken pipes
0 with high heat loss
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USE CASE Assens FV: Data could have found where to dig! kamstrup

Point for pouring of water and
firstdig

Second and 3™ dig

Fourth dig and finding of leakage

Users with un-expected low
temperature identified by
Heat Intelligence and
indicated with blue dot

The pipe section which based
on Heat Intelligence data
would have been 1™ priority

for digging to find leakage

26

Search for leakages with Heat
Intelligence

In the area around the leakage the
temperature pattern changes
significantly

In this case the consumers
downstream from the leakage are all
"blue”, i.e. they are colder than
expected

Upstream from the leakage there is
no difference in temperature!

Based on data from Heat
Intelligence the first dig would have
been done between the blue
consumers (deviation) and the
consumers (no deviation)

The concrete repair of the broken
pipe demonstrated that in this case
instead of making 4 digs before the
leakage was found, 1 dig would have
been enough as the leakage was
found exactly where Heat
Intelligence indicated it should be!



Heat Intelligence
- new functionalities on the way....

Introduction of pressure loss & differential

pressure in the program
Analysis of consumer installations

Trend/ historically based data analyses
Virtual/ real valves integration

SCADA integration
+++
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Thank You!




