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Algorithm for analyzing the electricity consumption of the appliances of an household
from a single point of measurement

TOCH20150216001

A Swiss private applied R&D center has developed a novel algorithm for non-intrusive
appliance load monitoring (NILM) of domestic buildings. It automatically separates
the measurement signal of the total power consumption of a household into the
different appliances. They are seeking partners with expertise in monitoring electrical
consumption & the development of mobile apps and electrical sensing equipment for
research and cooperation agreements to integrate the technology into their system.

Non-intrusive load monitoring (NILM) is a technique that determines the load
composition of a household, i.e. the activity of the individual appliances which
constitute the load, through a single point of measurement, e.g. the main electrical
service entry point of the home. This technique has the great advantage to not
require installing meters on each individual appliance.

The proposed approach aims at reducing electrical usage of households by providing
to the end-user a detailed description of its electrical consumption, allowing him to
understand and modify its consumption habits accordingly. The method can also be
used by the energy supplier in order to predict the local electrical consumption to
better plan energy requirements and provision.

A model for five different types of appliance was implemented:
- the fridge

- the heat pump

- the base component

- the washing machine and

- the dishwasher

And a graphical interface to display the estimated energy of each appliance, e.g. with
a pie chart, was also developed (see figures).

The algorithm was evaluated on a database of aggregated load signals, obtained from
a low-frequency (1 Hz) acquisition system able to measure the three phases of a
standard household, as well as on a database of synthetic signals obtained by an
appliance simulator.

Experiments on real and synthetic mixtures showed very promising results, with an
energy estimation error less than 1% for the main contributors of the household.

This non-intrusive load monitoring (NILM) technique can determine the load
composition of a household, i.e. the activity of the individual appliances which
constitute the load, through a single point of measurement, e.g. the main electrical
service entry point of the home.

. Cheap and easy to install because it only requires a single point of
measurement as opposed the classical approach which will require installing meters
on each individual appliance.

. The algorithm can work at a low sampling rate (1Hz) and thus do not require
expensive high sampling rate devices

Prototype available for demonstration

Patent(s) applied for but not yet granted
applied for patent in CH and EU

Regional R&D programme

1/4



24/2/2015

— 4000
=3
)
3
2 2000
(O]
=
3]
<

0
—. 4000
=
)
3
£ 2000
(O]
=
3]
<

0
—. 4000
=
@
3
£ 2000
(0]
=
3]
<

0
—. 4000
=
o]
3
£ 2000
(O]
=
k3]
<

0
Fig_1.png

Detail

JEEEOOO T OO
——heat
- — = Mixtur
L

il

i Lt
| r‘l
ol 1 |Il

18 21

| .| |4.|_
I — washin
h - - - Mixture

-
X
-
——
i =
hs

L |'.!__JJ.. [ 1

=]
6 9 12 15 18 21

n dishwi

i - — = Mixtur
}I\ I fFine: s

: o |
b e A

[
h — (H b
3 6 12 15 18 21

T e
—fridge
T - — —Mixtur

-
Eas
—F
f——
mi
—
:I_T__ S
|
. ::_::;_

I_ |
d
3 6 9 12
Time [hour]

http://een.ec.europa.eu/tools/services/PRO/Profile/Detail/eadceb68-3c00-441d-8e9f-63946501f757s hid=32db25chb- 726f-43b0-8b5f- 7742d0935799 2/4



24/2/2015

Detail

Domestic Charge Analyser ==

H " %
e Standard Consurners Energy Distribution | Seasonal Consumers Energy Bars
box 001
Date Component
2011.2012
B base component
1 novembre 2012 4 4% ' washing machine

lun. mar. mer. jeu. wven. sam. dim.
29 30 31 i 2 3 4

3 6 7 & 9 10 1
12 13 14 15> 16 17 18

19 (20 ] 21 22 23 24 25
26 27 28 29 30 1 2

' 1 dishwasher
' fridge

3 4 5

6 7 8 9

. ' Result
Start Analysis availability

Print

. 7%
7%
2%
80%
Exit

Total Energy (kWh)
36.08

' B others

Non-season:
consumptic

19.8

Keywords

Technology
Keywords:

Market Keywords:

NACE Keywords:

Partner Sought

Type and Role of
Partner Sought:

Type and Size of
Partner Sought:

Type of Partnership
Considered:

Client
Type and Size of

Client:
Year Established:

001002023 Internet of Things

001005009 Signal Processing

004008 Energy efficiency
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The Swiss R&D center is looking for industrial partners that will be interested by our
technology in order to integrate it into their system.

Partners sought have the technology and expertise in the development of
applications for tablet and smartphones or web applications, specialized in monitoring
electrical consumption, energy efficiency, and the development of electrical sensing
equipment such as smart meters in order to perform non-intrusive load monitoring.

The tasks to be performed by the partner sought:
Integrate the offered technology into their system, or merging a similar and
complementary technology into a more powerful one.
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