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Solar PV
Self-consumption solutions

Ingeteam



SOLUTIONS TO REDUCE

SOLAR PV SELF-CONSUMPTION

THE ELECTRICITY BILL THANKS TO A CLEAN

ENERGY SOURCE

Photovoltaic self-consumption insta-
llations are grid-tied systems that
generate energy from the sun and
consume it on site.

Energy self-consumption systems
usually seek two main goals: mini-
mi-sing the consumption of energy
co-ming from the grid and maximis-
ing the one coming from the PV mo-
dules. Thus, self-consumption insta-
llations always allow for reducing the
electricity bill and saving money.

Self-consumption systems are spe-
cially profitable when energy genera-
tion and consumption happen at the
same time, as the energy produced
can be consumed immediately, wi-
thout storing it. For this reason, this
document focuses on solar PV self-
consumption systems without ba-
tteries. To get information about
Ingeteam’s  technological solutions
for solar self-consumption installa-
tions with energy storage systems,
please contact Ingeteam’s solar sales
department at:

solar.energy@ingeteam.com



The fast and easy-to-use monitoring solution

Smartphone application to monitor every self-consumption system

It is now available for iOS and An-
droid the smartphone application
INGECON® SUN Monitor to monitor
self-consumption installations with or
without energy storage systems in or-
der to store the energy excess produced.

Real time information

Thanks to this application, users can
have immediate access to all the data
regarding energy generation, con-
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sumption and storage. For instance,
the user can see real-time graphics
showing the percentage of energy
consumed from the grid and from the
solar modules.

Accessible data

The application stores all the genera-
tion, storage and consumption data,
and allows for accessing this informa-
tion related to any day from the past.
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Maximise your savings

The app also provides with informa-
tion about the accumulated money
savings on the electricity bill. The
user can know how much he/she is
saving and calculate the estimated
return on investment for his/her self-
consumption system.

Available on the

e Play Store

allable on the
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The most efficient energy management for self-consumption

The INGECON® SUN EMS energy
management system developed by
Ingeteam is directed at optimizing en-
ergy consumption in domestic, com-
mercial and industrial markets alike.
The EMS is designed to increase the
amount of energy generated from
renewable sources, to match on-site
consumption requirements.

The smart energy manager

The INGECON® SUN EMS Board
uses readings from a wattmeter at
the point of connection to manage
the system energy flows, by sending
operating setpoints to the various in-
verters. This control and communi-
cation device is mounted inside the
inverter, simplifying and lowering the
cost of the system as a whole.

Advanced connectivity

The INGECON® SUN EMS Board
can be connected to the devices and
equipment forming part of the system
either through its Ethernet or Wi-Fi in-
terface (built-in as standard) and can
be monitored with the INGECON®
SUN EMS Tools software. This soft-
ware is also used to configure the
EMS Board manager control strategy.
Additionally, this device features an
RS-485 port for communication with
the external wattmeter.

Maximum control

of the energy consumed

The system energy manager con-
stantly controls the amount of en-
ergy exchanged with the public grid.
This information is transferred in real
time from the INGECON® SUN EMS
Board wattmeter and is available for
viewing through the INGECON® SUN
EMS Tools software. Furthermore, in
the event of a power grid outage, op-
eration in stand-alone mode is pos-
sible if there is a storage system cou-
pled to the installation.

Designed to operate

in a whole range of systems

Many different types of systems can
be controlled by an INGECON® SUN
EMS Board:

- Self-consumption
with PV generation.

= Self-consumption with storage.
= PV-diesel hybrid systems.
= Public grid-PV-diesel
hybrid systems.
— Monitoring.

Standard 3 year warranty

EMS Board
Power supply
Input voltage 100 - 240 Vac
Nominal frequency 50/60 Hz
Power consumption 5-8W
Optional external +5V (min. 2 W)
AC power supply
Connectivity
Wi-Fi v
Ethernet 1
RS-485 1
USB for firmware updates v
Advanced EMS strategies v
Compatible with IS Manager N4
Compatible with IS EMS Tools v

Communication interface
with other equipment

. RS-485, Ethernet,
Ingeteam inverters

Wi-Fi
. Ethernet, Wi-Fi,
Monitoring systems 360
Wattmeter RS-485

© An external 3G modem can be connected using the
Ethernet or Wi-Fi connection on the IS EMS Board device.

A Wi-Fi antenna

D External power

B RS-485 supply +5 Vdc

C External Wi-Fi button E USB
F Ethernet
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Public grid

These two graphs represent the en-
ergy consumption profile of a real
3.3 kW solar self-consumption insta-
llation managed by an INGECON®
SUN EMS Board with zero-export
configuration.
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Grid analyser

Smart energy manager

For those places where it is not per-
mitted to inject the energy surplus to
the grid, the EMS Board can be con-
figured to do so. It will adjust the solar
generation to match the installation’s
energy demand.
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PV inverter

(EMS inside)

PV modules

Electricity
consumption

The maximum energy control

The system constantly measures the
two-way power flow exchanged be-
tween the public grid and the internal
network. The EMS Board will always
pursue to minimise the consumption
from the grid, allowing for an electric-
ity bill reduction and a faster return
on investment.
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Three-phase systems with a three-phase inverter

In this kind of systems, the EMS
Board sends the same command to
the three phases, taking as a refer-
ence the phase with the lowest am-
perage in order to guarantee that no
power is injected to the grid.

Three-phase self-consumption
kit up to 15 kW per phase
(maximum current per phase: 65 A)

This kit comprises the INGECON® SUN
EMS Board and a direct measurement
wattmeter.

AC
DC
RS-485

Ethernet

Three-phase self-consumption kit with
more than 15 kW per phase (maximum
current greater than 65 A per phase)

This kit comprises the INGECON® SUN
EMS Board and an indirect measure-
ment wattmeter. In this particular case,
current transformers (*) also need to
be installed.

Communication

The inter-inverter communication
could be wireless (Wi-Fi) or with
wires (Ethernet or RS-485), and so
could be the communication with the
3G router that has an Internet access
for a remote monitoring.

PV inverter (EMS inside)
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Two configurations

Ingeteam proposes two self-con-
sumption kits depending on the total
power of the installation (not the in-
verter's output power).

PV modules

Electricity
consumption
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PV inverter
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(*) Ingeteam does not supply the current transformers
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Three-phase systems with three or more single-phase inverters

In this kind of systems, the EMS Board
can send independent commands to
each phase. This could be very im-
portant for imbalanced systems.

Self-consumption kit up to 15 kW per
phase (maximum current per phase:
65 A)

This kit comprises the INGECON® SUN
EMS Board and a direct measurement
wattmeter.

Self-consumption kit with more than
15 kW per phase (maximum current
greater than 65 A per phase)

This kit comprises the INGECON® SUN
EMS Board and an indirect measure-
ment wattmeter. In this particular case,
current transformers (*) also need to
be installed.

The PV inverters connected to the
same phase communicate with each
other via RS-485.

Communication

The inter-inverter communication
could be wireless (Wi-Fi) or with
wires (Ethernet or RS-485), and so
could be the communication with the
3G router that has an Internet access
for a remote monitoring.
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Grid analyser

Public grid

? PV inverter

Two configurations

Ingeteam proposes two self-con-
sumption kits depending on the total
power of the installation (not the in-
verter's output power).

PV modules

PV inverter
(EMS inside)
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Web portal and smartphone application for self-consumption systems

and PV plant monitoring

The INGECON® SUN Monitor applica-
tion allows for accessing all the data
of any PV plant or self-consumption
system from a computer, tablet or
smartphone with Internet connection
(www.ingeconsunmonitor.com). Its ea-
se of access facilitates owner, installer
or promoter plant control.

Maximum control

of the system’s status

This software provides information
on the PV plant status and real-time
production, either in list and graphic
format or through an e-mailed produc-
tion report. This software has been
designed to facilitate owner, installer
or promoter plant control, providing in-
formation on the PV plant status in the
form of lists and graphs, whilst there
is also the possibility of receiving an
emailed production and alarms report.
Data are recorded and stored through-
out the useful life of the inverter.

Also available as a Smartphone app
Thanks to the Smartphone application,
any solar PV plant owner or any user
having a self-consumption installation
-with or without batteries-, can access
all the real-time data for generation,
consumption and energy storage if
applicable on a daily, weekly, monthly or
yearly basis. Moreover, the application
also provides with information about
the accumulated money savings on the
electricity bill.
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Ingeteam Smart Industry
= DC
— AC

Communication

Direct Self-consumption

Self-consumption systems are much Direct self-consumption For the first case, Ingeteam has de-
more attractive when energy genera- (withouth batteries) veloped an operting mode for its
tion and consumption happen at the Ingeteam Smart Industry is a direct string inverters that enables the in-
same time, as the energy produced self-consumption solution, which verter to limit its own power produc-
can be immediately consumed, with- means that the energy self-con- tion by matching it to the instantane-
out storing it. For this reason, work sumed has not been stored. This is ous power demanded by the loads.
places are usually considered as valid for those places where the in- Thus, there is no energy surplus and
some of the best locations for these jection of energy surplus to the grid there is no risk of injecting power to
kind of installations, although house- is not permitted and also for those the grid.

holds can also match very well de- countries that have approved net-
pending on each consumption profile. metering schemes.
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1. Industrial PV system.
Madrid (Spain)

100 kW (12 INGECON
6 INGECON® SUN 4,6TL,
2 INGECON® SUN EMS Manager)

2. Industrial PV system.
Navarre (Spain)

50 kW (2 INGECON® SUN 3Play,
1 INGECON® SUN EMS Board)

3. Residential PV+storage installation.
Navarre (Spain)

3.3 kW PV + 10 kWh batteries

® SUN 3.3TL, 1 INGECON®
UN EMS Manager)

UN STORAGE 3TL,




Ingeteam

. 40 residential PV systems. 5. Industrial self-consumption installation 6. Residential PV system.
Martinique Island (France) Villena (Spain) Guipuzcoa (Spain)
200 kW (40 INGECON® SUN 1Play, 2,000 kW (20 INGECON® SUN 3Play) 3.3 kW (1 INGECON® SUN 1Play,
40 INGECON® SUN EMS Board) 1 INGECON® SUN EMS Board)
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Ingeteam Power Technology, S.A.

Avda. Ciudad de la Innovacion, 13

31621 SARRIGUREN (Navarra) - Spain

Tel.: +34 948 288 000 / Fax: +34 948 288 001
e-mail: solar.energy@ingeteam.com

Ingeteam S.r.l.

Via Emilia Ponente, 232

48014 CASTEL BOLOGNESE (RA) - ltaly

Tel.: +39 0546 651 490 / Fax: +39 054 665 5391
e-mail: italia.energy@ingeteam.com

Ingeteam SAS

La Naurouze B - 140 rue Carmin

31670 Labege - France

Tel: +33 (0)5 61 2500 00/ Fax: +33 (0)5 61 2500 11
e-mail: france@ingeteam.com

Ingeteam INC.

3550 W. Canal St.

MILWAUKEE, W1 53208 - USA

Tel.: +1 (414) 934 4100/ +1 (855) 821 7190/ Fax: +1 (414) 342 0736
e-mail: solar.us@ingeteam.com

Ingeteam, a.s.

Technologicka 371/1

70800 OSTRAVA - PUSTKOVEC

Czech Republic

Tel.: +420 59 732 6800 / Fax: +420 59 732 6899
e-mail: czech@ingeteam.com

Ingeteam, S.A. de C.V.

Ave. Revolucién, n° 643, Local 9

Colonia Jardin Espafiol - MONTERREY

64820 - NUEVO LEON - México

Tel.: +52 81 8311 4858 / Fax: +52 81 8311 4859
e-mail: northamerica@ingeteam.com

Ingeteam Ltda.

Rua Estécio de S&, 560

Jd. Santa Genebra

13080-010 Campinas/SP - Brazil
Tel.: 45519 3037 3773

e-mail: brazil@ingeteam.com

Ingeteam Pty Ltd.

Unit 2 Alphen Square South

16th Road, Randjiespark

Midrand 1682 - South Africa

Tel.: 42711 314 3190/ Fax: +2711 314 2420
e-mail: southafrica@ingeteam.com

Ingeteam SpA
’ngeteam Los miltares 5890, Torre Arofcina 401
7560742 - Las Condes

Santiago de Chile - Chile

Tel.: +56 2 29574531
e-mail: chile@ingeteam.com

Ingeteam Power Technology India Pvt. Ltd.

2nd Floor, 431

Udyog Vihar, Phase Il

122016 Gurgaon (Haryana) - India

Tel.: 491 124 420 6491-5/ Fax: +91 124 420 6493
e-mail: india@ingeteam.com

Ingeteam Sp. z 0.0.

Ul. Koszykowa 60/62 m 39

00-673 Warszawa - Poland

Tel.: +48 22 821 9930/ Fax: +48 22 821 9931
e-mail: polska@ingeteam.com

Ingeteam Australia Pty Ltd.

iAccelerate Centre, Building 239
Innovation Campus, Squires Way

North Wollongong, NSW 2500 - Australia
Tel.: +61 457 700 730

e-mail: australia@ingeteam.com

Ingeteam Panama S.A.

Av. Manuel Espinosa Batista, Ed. Torre Internacional
Business Center, Apto./Local 407 Urb.C45 Bella Vista
Bella Vista - Panama

Tel.: +50 761 329 467

Ingeteam Service S.R.L.

Bucuresti, Sector 2, Bulevardul Dimitrie Pompeiu Nr 5-7
Cladirea Hermes Business Campus 1, Birou 236, Etaj 2
Romania

Tel.: +40 728 993 202

Ingeteam Philippines Inc.

Office 2, Unit 330, Milelong Bldg.
Amorsolo corner Rufin St.

1230 Makati

Gran Manila - Philippines

Tel.: +63 0917 677 6039

Ingeteam Power Technology, S.A.

www.ingeteam.com
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