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Interactive Demonstrator
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WEB site for the customers

Welcome

"oetup” includes the customers speciication of the accepted maximum duration of an interuption far the
nerods where the heating might be switched off. The maximur duration can be no longer than three hours. The
largest accumulated bonus will be obtained by accepting the duration 3 hours for all periods and levels of
honus.

"otop switch off can be used to stop an actual interruption within few minutes. The duration of a switch off
perod will typically be 1-2 hours and maximum three hours,

"Energy & bonus” include & repart which 15 undated in the morming every day. It 15 possible to see the hourly
consumption dunng the last week and manth as well as the total cosumption per week and month. Finally s
showed, the accumulated bonus gained by surtching off the heating load.

In case of questions or camments please cantact Casper Kofod at the email adress

Copyright © 2003 EFFLOCOM
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Organisation

Support + ideas: ELTRA + Elkraft System (TSO)
Support and customers: SEAS Energiservice

Management, design, customer contact, analysis
and reporting: Energy piano

Installation: Filtenborg EL
Hardware, GRPS and Web site: Amplex A/S
Software for customer reporting: IT Energy
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Background

The Nordic power system is gradually turning more tight.

The objectives of demand response are:

 to secure supply and demand meets in the liberalised
market.

e To Increase competition.

New market products with flexibility and dynamic time
periods with very high prices is giving incentive for
activation of demand response activities offered by the
customers.
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Major activities

Finding a Describing
grid Ly the hard-
company ware and
partner software

Selecting

companies
to develop
the system

Finding 26 house-
Ly holds, installation,
communication
tests and start

Y

Data analysis and reporting

Conclusions and decisions
for the future.

Customer
survey and
evaluation
of the test

100 hours control
of direct heating

and water heaters
during wintertime




Customers using > 16.000 kWh/year

One

Customer

Another

Customer
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I'T Configuration

Reading and control signals by GPRS

homepage

—— Amplex —
Amplight

\ Mordpool
I

Spot prices by Spot prices by FTP

EDIEL |
Detailed data DN Elkraft

Consumption by System

EDIEL

Spot prices by EDIEL

IT Energy

Web server Energy Man

Set values for load management
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Wireless communication

Utility

control
Customer input
on control

Metering (limits or stop
of and actual
interruption)

_ Metering
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EPRS aerial

Electronic meter

Installation
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Control

Methode

« Simulating the customers are using a spot price tariff.
Electrical heating Is reduced by use of automatics when
the spot price Is very high. The customers receive a
bonus depending on the amount of energy removed.

Control

e 100 hours of control with bonus 0.13 Euro/kWh, 0.27
Euro/kWh or 0.40 Euro/kWh.

Installation
* No customer payment in the pilot project
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Electric Heating

21/1 2004

Danish Peak Load Days in the winter 2003/04

Average KW per house
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Peak load day 2003/2004
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Results from the winter 2003/2004 (1)

e Oct. — Dec. 2003 was a ’green” winter period.
e 11t0-8C <-> 2.51t05.3 kW/house interrupted
« 10 of 25 houses have used the facility to stop an

Interruption (3x1,4x2,6,16 and 18 times).

e 6 of 25 house have limited the duration of the

Interruptions to less than three hours for some zones
and time periods of the day.

ne Web site Is used regulary by the customers.

ne Web site iIs evaluated: Easy to use and valuable.
Ne average bonus per customer has been 80 Euro.
| customers would like to continue next winter.
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Results from the winter 2003/2004 (2)

Regression analysis on the electric heating have resulted in
the model below:

Con, . =0,457 + (0,171 — 0,180*Interrupt +
0,081*Return — 0,0420*Night)*DDV
Interrupt is 1 when an interruption takes place and else 0
Return is a description of the load after an interruption
Night is 1 at 00-06 and else 0

DDV is a degree day variable building on the last 24, 48 and 72 hours
Degree days is 17 — average daily temperature.

80% of the variation can be explained by the model.
All variables are significant.

The model tells only 45% (81/180) of the interrupted consumption
IS used afterwards => customer saving 40 Euro/years.
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Results from the winter 2003/2004 (3)

The enabling technology has been working well.

Start and stop for an interruption Is send in the same
message to avoid problems.

Data for electric heating is collected for a year.
Installation work done with quality and looks nice.

The average economical benefit for the customer 80+40 =
120 Euro/year

Equipment, software and installation in around 1000
houses Is estimated to cost 800 Euro/house. Assuming 5
KW interruption per house this equal to 160 Euro/kW or
31 Euro/kW per year (10 years, 7%). Investment in gas

7

turbines Is around 80 Euro/kW.
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Plans for next winter 2004/2005

To test If the customers continue to happy about
participating.

Hopefully get experience from a more normal winter.
To add customer services at the Web site to lower

the temperature in the night and/or in the middle of
the day by setting up own control schedules.

Add a control room facility in order to follow the total
of all controlable loads updated every hour.
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Vision for the coming years

Electrical Appliances

Meter
Reading

ﬂmpl Latew '
cal l:]’}l.un F bridys

Hesidential Gatewvway
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