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1 Introduction

This deliverable contains a user guide for an application to manage electricity demand
by residential customers. The user manual has been prepared on the basis of a demo
version of the application, which is not yet the final product, and the finished application
may differ in terms of functionality.

2 User manual for energy management
application

This manual contains important information about the use of the electricity
management application. Please read it carefully and keep it for further reference.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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2.1 Description of the main functionalities of the

application

Main Functionalities

Main Menu Description

The application is designed to help manage
Jane Doe i~ i
S electricity consumption. The start screen shows a
e menu with app mapping. From here the user can

reach all functionalities of the application. It
presents four modules:

- Energy at home

In this part of the application, you can monitor in
detail the electricity consumption of your

S household appliances and check the room
Thermal Comfort temperature in your home.

- Energy Flexibility

Energy Flexibility

This section manages the energy flexibility

Electric Vehicle program.

TR - Electric Vehicle

It is @ module in which the parameters for
charging an electric vehicle are set.

- Information
This section contains information about the

application and educational content about the
energy system

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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2.2 Application modules

2.2.1 Energy at home

In this section, you can monitor the electricity consumption at home: how much energy
is used by each appliance, to what extent the energy budget has been used, and how
energy consumption has changed compared to the last month.

This section also provides information on how much energy has been saved, in terms
of energy (kWh), amount of money and converted into ecological indicators - impact
on CO2 emissions and the equivalent number of saved trees.

Note: The functionality of budget definition will be available in the final version of the
application.

Energy at home -

Energy Consumption Description

— ENERGY CONSUMPTION

Electricity Consumption

24.5 Jowh 208C Energy Consumption
Tetal Consumption Total Cost
DS S W 3 lo=tmarth The box 'Electricity Consumption' provides
information on the amount and cost of energy
Budget Goal consumed compared to the previous month.
sttt Budast 268 € The 'Budget Goal' shows the cost of energy

I consumed in a given month in relation to a set

monthly budget.

Daily Consumption Tracking The graph in the 'Daily Consumption Tracking' box
shows the current energy consumption and what the
consumption level was during the day, in 15-minute
intervals.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Energy at home - Description
Energy Consumption -

= ENERGY CONSUMPTION

Actual vs Baseline

759/ lzwer than
0 boseline

Actual vs Baseline

This comparizon shows how much aelectricity youw

use today by howr of the doy comporad to your )
I average electricity use over the last month, I
L]

Energy Consumption

The graph in the 'Actual vs Baseline' field shows the
electricity consumption in consecutive hours on the
current day, compared to the estimated consumption
over the entire time the application is used.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Energy at home -
Consumption Details

Description

= CONSUMPTION DETAILS

Energy Usage Groups

1,326 kwWh

Total Consumpticn

Consumption details

The pie chart shows the share of individual energy
appliances in total energy consumption.
In the centre of the pie chart there is information on

Fridge - 617 kwh %50 the total energy consumption, and underneath the
chart details of the energy consumption of individual
Lighting - 209.8 kwh %17 appliances are shown.
L
washing Machine - 234.5 kWh %19
Ciwen - 296,2 kwh %24
A

Time Breakdown Details

T3 (18:00-21:00) )
%48 617 kwh 695 € %48
7 ]

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Energy at home - Description

Consumption Details

— CONSUMPTION DETAILS

Fridze - 617 kwh
Lighting - 209.8 kwh
L]

wiashing Machine - 2345 kwh

Consumption data (cont.)

Oven - 296.2 kwh
(— In the 'Time Breakdown Details' field, the energy
consumption of the individual tariffs is shown,

expressed in volume and cost.

Time Breakdown Details

T3 (16:00-21:00)

617 kWwh 695 €
A G

T1(22:00-08:00)

%18 156 kwh 70 € %10
-_ e

T2 (09:00-17:00)
%44 557 kwh 145 € %20 )
L

I

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Energy at home -
Energy Performance and Thermal
Comfort

= ENERGY PERFORMANCE

Energy Performance

95

Excellent o

A up the goodd
wiark

24.5 20.8-
Energy Saving Cost Saving
wxia oy lost month wu3e ws lost month

86« 2.4
Reduced COZ Emission Saved Iree
a%I4 vz last month anIs w3 last month

Saving Tips

To incraase enargy
saving, you can turn )
off lighting when > ‘

lecving the ream.

Description

Energy Performance

The top graph shows the energy consumption of the
current month compared to the consumption of the
previous month. Energy savings are expressed in
kWh, amount in euros, amount of CO2 and the
equivalent number of trees.

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Energy at home -

Energy Performance and Thermal Description
Comfort

= THERMAL COMFORT

Weather Station

@ 33.4 4

1.2 km/h NE

23.4

Mostly Cloudy 2%

. ) Thermal Comfort
Living Room Kitchen

The 'Weather Station’ field shows the current
23.4 - 25.3 weather, and the temperature in each room is shown
Temperature Temperature below.

Bedroom 1 Bedroom 2
211 22.7
Temperature Temperature

Thermal Comfort

Set your preferred temperature as a temperature )
range (e.g. 20°C to 22°C) to increase your energy
flexibility.

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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2.2.2 Energy Flexibility

In this module you can manage the flexibility of your energy demand. By initiating the
flexibility management program, you can shift part of your energy consumption from
peak grid load hours to other times. This reduces your consumption at a high tariff and
saves you money (if you use a tariff plan with a variable cost of electricity) and improves
the electricity efficiency of the energy supply system.

This module also provides information on the effects of the flexibility scheme: the
change in electricity consumption over time and the savings represented in kWh,
monetary values and in environmental indicators — impact on CO2 emissions and the
equivalent number of saved trees.

Energy Flexibility -

Energy Flexibility Description

— ENERGY FLEXIBILITY

§

YOU DIDN'T PARTICIPATE
FLEXIBILITY PROGRAM Sy
Energy Flexibility

Llger et ereig Neslility potertial

1o recuce the lead on i
‘e elactneny grid The top field shows the current status of the user. To

and 16 s g slecTaty casts join the energy flexibility scheme, press the 'Join
flexibility' button. The process of defining the energy

flexibility parameters is described in next table.

Your Energy Consumption Today

1.2, 2.25.
Less COZ Emission Lawer Cost \With
with Flesizility Flexizility

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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= ENERGY FLEXIBILITY

Your Energy Consumption Today

1.2 2.25.
Less 02 Emission Lewer Cast wilh
Wwith Flexibility Flasibility

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

..........

Actual

Base forecast in Wwith Flexibility

Energy Flexibility

with flexible slectricity management, part of the
consumption is shifted from peak periods to
other timeas, In this wou, the lead an the grid is
reduced and electricty con be supplied maora )

econamically ang with lower CO2 emissions, I
L}

Energy Flexibility (cont.)

The graph shows the current energy consumption
(yellow line) against the baseline energy
consumption forecast (light green line) and against
the energy consumption forecast when using the
flexibility scheme (dark green line).

The savings resulting from the use of the Energy
Flexibility Scheme are shown above the graph,
expressed in kg CO2 and an amount in Euro.

The concept of energy flexibility is described in the
box at the bottom.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Flexibility -

En Flexibility Pro

Mode Settings x

&

System Control

Satyour prafarences for appliances that
will use electricity flesibly. You con change
these settings ol any fime.

The more devices uou choose. the greoter
e benafits for the electrcit natwark ong
the lowsr the eneroy costs for 1ou
Expacially imporrant are appliances a:
<ansume a lat of electricity (e fridge ar
woter hzatar).

SELECT MODE >

= ENERGY FLEXIBILITY

Avaliability %

Start

Menth  Day Hour  Minute

9 26 0 33

End

Manth  Day Hour  Minute

9 26 17 33

Back to Mode SET SCHEDULE >

Description

Joining Energy Flexibility Program

When the 'Join Flexibility' button is
pressed, a box appears describing the
control options for energy consumption to
enhance demand flexibility.

When the 'Select Mode' button is
selected, a date range field appears in
which the start and end of the energy
flexibility scheme is specified.

Confirm the selected dates with the 'Set
Schedule' button.

= ENERGY FLEXIBILITY

Device Settings X
Washing Machine »
Feady by 1800 EDIT
Dish Washer »
Fsady by 0900 EDIT
Living Room Thermastat »
Tempercture Limit: 22-24C EDIT
Hot Water Heater »
Temperoture Limit 45 352 EDIT

= ENERGY FLEXIBILITY

Summary X
-
g %
Schedule Mode
26/09/202110:00 System Control

26/09/202118:00

Expected Saving
28 kWh/3.84 €

START PROGRAM

Back to Device

Joining Energy Flexibility Program
(cont.)

In the next field, the devices to be
included in the energy flexibility scheme
are selected and their preferred operating
parameters specified.

The energy flexibility summary screen
shows the selected parameters: the date
range in which the scheme operates, the
selected operation mode, the projected
benefits expressed in kWh and the
amount in Euros.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Energy Flexibility - w

FLEXIBILITY REPORT

Weekly Flexibility Report

____

Actual e Withowt Flexibility

Lower Cansumption Higher Consumption

19 kwn 8.32.

Energy Consumotion Cost Saving
wiid  vElosT week wH2T  vslast week

12, 0.5

Reduced COZ Emission Saved Tree

anzd s lost week anid velostweek )
‘--«-_-4

Energy Flexibility — Weekly Flexibility Report

The graph shows in which periods the energy
consumption due to the flexibility scheme was
higher than the baseline (light red areas) and in
which periods it was lower (light green areas).
Typically, the energy flexibility scheme shifts
energy consumption from periods of peak
energy demand to other periods. Therefore, the
level of energy consumption when using an
energy flexibility scheme has less variability.

The actual weekly benefits of using the energy
flexibility scheme are shown below the graph
and expressed in kWh, cost savings, kg CO2,
and number of equivalent trees.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Energy Flexibility - w

Actual o Without Flexibility

Lower Canswmption Higher Consumption

19 kwh 8.32 € Energy Flexibility (cont.)

Energy Consurmptian Cost Soving
w4 s last week wHR2T v lost weok

At the bottom of the page, you may find a brief
description of the information presented in the
12 0.5 'Weekly Flexibility Report'.

Reduced CO2 Emission Sgved Tres

K24 w5 lastweek ARz4| s last week

Flexibility Report

The groph shows how your energy consumption

hos chorged trroughouot the doy s o result of

flexible energu managemeant. This moves part of

your energy demand from peok demand hours

(green areq) to the remalning hours (red area),

As o result, the grid is lnss pressured ana energy

can be supplied more checply end with lower )
CO2 emissions.

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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2.2.3 Electric Vehicle

In this section, the user sets the car charging parameters and monitors the charging
process. Car charging reports and charging history are presented.

Electric Vehicle - Description

EV Charging
To start charging, press 'Start Charging'.

Next, choose one of the three charging
modes (the emissions and cost of each
charging mode are shown under the
description of each mode):

= EV CHARGING
- Bidirectional Responsible Charging
(V2G). This mode has the lowest
electricity cost but takes longer to charge.
At times of high grid load, the grid may
temporarily balance itself by drawing
energy from the car battery.

Tesla Model X

Charge Mode Settings

= ENTH

- Unidirectional Optimised Charging. In
g ey this mode, charging takes place at a

YOUR CAR
IS NOT CHARGING

2 : ; standard rate, but is optimised for the
o current load on the power network; at
el times of high load, the charging rate is
lower. The cost and time of charging is
average.
2
L 'J - Continuous Charging. The fastest, but

also the costliest and emission-intensive
charging mode. Charging takes place
continuously, regardless of the situation
on the power grid.

Once you have selected your preferred
charging mode, press the 'Select mode'
button.

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Electric Vehicle - Descriotion

¥ 4 m 1230

= EV CHARGING = EV CHARGING

Tesla Model X Tesla Model X
Charge Schedule Settings X Summeary *
Departure Time 2 ¢

Doy Hour  Minuts ‘r'q
(e-LE
TOd(Jy 22 33 Departure Time Target Range
Today 23:34 200 km
Charging Option Expected Effect
Target Bidirectional 312g €Oz / kWh
Responsible 0.97 € / kWh
Charging (V2G)

Range v egaulte | 200 km

Back to Mode:

SET SCHEDULE > 8ack ta Schedule START CHARGING

EV Charging (cont.)

In next field, you may specify the time you
want to leave the charging station and the
range of the vehicle you need after
charging is completed.

Once you have selected the appropriate
values, press 'Set Schedule'.

The summary shows your choices: the
time of departure from the charging
station, the expected range of the vehicle
after charging, the charging mode and the
estimated cost and emissions of charging.

If everything is correct, press 'Start
Charging'.

= EV CHARGING

Tesla Model X

an Coration: :23
r 10 UBT-1826

STOP CHARGING

Session Summary

Smart Charge

172

Range adosd

48.3.

Taotcl Cost

46k'w'h

Erergy added

Session Settings

Deporture Time Today 23:34
Target Range 200 km
Charging 2pton Bidirectional Responsible

Charging (V2G)
/
-J

Manage Schedula & Charging Mode

EV Charging (cont.)

During charging operation, information on
the current status of the car being
charged is displayed: charging time, %
battery charge, amount of energy input, its
cost, and the car's range achieved.

The user-selected charging parameters
are also displayed.

To stop charging, press 'Stop Charging'.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Electric Vehicle -
Charging Report

— EV CHARGING REPORT

Charging Summary

95.4.

Cost Saving
st manth

859 kwh

Energy Received
*HE54 e ast mantn THEI4 VS

133.3, 6.3

HReduced CO2 Emission Soved Tree

A%34 e last month A%L4 vslost month

Charge Mode Comparison Based on
Charging History

85% kwh
Energy Becsivedd

Bidirectional
B FResponsible Charging  [EVEEERLR0]

Description

EV Charging Report

The 'Charging Summary' field shows the amount of
energy input, the savings resulting from the
selection of the flexible charging mode (when a
mode other than continuous charging is selected),
the amount of CO2 emissions avoided, and the
amount of equivalent trees saved.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Electric Vehicle -
Charging Report

= EV CHARGING REPORT

133.3 4 6.3
Reduced CO2 Emission Saved Tree
a%34 v last month a3 vy last morth

Charge Mode Comparison Based on
Charging History

85% kwh

Energy Secslvad

Bidirectional
B Respansible Charging  [EEEE 43
(V2gey

[} Unidirectional
Optimized Charging

Continuouws 1.6 €,/ kwh
Charging

Description

EV Charging Report (cont.)

The 'Charge Mode Comparison Based on Charging
History' graph shows the amount of energy
consumed per charging mode. The total energy
consumed is shown in the centre of the pie chart,
with detailed information on the cost per kwWh and
the amount of energy consumed in each mode
shown below the pie chart.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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Electric Vehicle -
Ch

= EV CHARGING HISTORY

Charge Mode Breakdown

Bidirecticnal Responsizle Chorging (V2G)

e ac.an

48% 4123 kwh 39994 44%
D G
Unidirectional Optimized Charging
18% 154.6 Kwh 1623 € 18%
-_— ..
Continuwous Charglng
34% 292 kwh 338.8€ 38%
A
Churging Session Summary
R
Plug-in Plug-out Charging Time eg;?d
I0/087202 070872021 .
1808 22.29 4k 20min 124 kg
21,0820 21/08/2021 X
18:08 19:29 Th 20smin Olkg
217087201 2170872021 X
0807 10:29 2h 22min 123 kg
20/08/2021 2070872021
12-09 1637 4k 18min 104 kg
19/08,2021 1970872021
12:08 1341 Th32min Oke
1870852021 18/0B/2021 &h &imin 180 kg

Description

EV Charging History

The 'Charge Mode Breakdown' field shows the
amount and total cost of energy consumed by the
different charging modes of the car.

In the field 'Charging Session Summary', the car
charging history is shown in a table.

-

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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2.2.4 Information

Information -

ENERGY FACTS

ENERGY FLEXIBILITY

The amount of energy profuced and consumed must
aheays e in balance. Wa do nat hove snergy storags, =oit
s important to use renawoble energy when.. [recd mare]

ENERGY BALAMNCE

Tou can contrizute Lo redocing greenhoose gos ermissions
ond the cost of energy produstion by shifling seme aclivities
Lt require energy Lo times of doyg when., [read mone]

SMART DEVICE

Thera ara already smart homa applances that can
autamatically adjust thelr powsr consumetion according T
the current grid stuanion, 5o as to maoke the [read maore]

FEAK DEMAND

Most of v start using o lot of electricity when we get home

in the evening. Thiz couses o big peak in demand for
alectrcity trom the grid, ond supplying this. [read more]

DIFFERENT SQOURCES OF ENERGY

Elactriciig can come from dilferent sources that have
gilferent erwirormenlal impacls. For exomple, when il is
praduced from coal it con be up ta 208 times., [reed moe)

Description

Energy Facts

This part of the application contains useful
information about how the energy system works
and how energy production and consumption
levels are balanced in the energy network.

J

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283

22



"\ . L
_/—e Manual and tutorial of user’s interface

26/7/22

Information -

Energy Facts and Notificati

= NOTIFICATIONS

Notification History

S O 0E 2031 1545
LIGHTING Curatian: 046

Good morningl wWe goess that you forget Lo close yoor stufs
this night, Couold you pleass check it for ws?

High Price Stk 01052021 2545
A BUILDING Luratian: D45

Artention! You will ooy on highest price for slectiaiiu now, wWe
TECOMIMEend you 10 Close Jaur washing machine i1 possizla,

Reminder Sl OO0 T4
OWEM Curettin B8

Attantion! Your oven has been running for a long fime, wWa
thought wou might need 1o check.

Low Price it BAOLBH 2247
A BUILDING Sl O/ 03/ 2001 1R85
Coeanizn 038

Levw pricing alert! Betwesn 3 - 5 pm, gow will poy the iowest
mrice for electricity. W recommend you to shift gour loogs
inthis irterva.

Reminder St 0103/ 200 2200
OVEN Enc:0/03/2021 15:45
Curatian: 01:45

attention! Your cven has beer running for o long fime, we
thought you might nesd 1o check,

—J

Notifications

This section contains system notifications,
informing about abnormal operation of electrical
appliances or providing tips on how to save
energy and reduce its cost.

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864283
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