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Ingeteam has developed the INGECON® SUN
STORAGE PowerMax (EMS: Energy Manage-
ment Solutions) family of inverters, designed
to integrate energy storage systems into PV
plants.

Integration of batteries into PV plants

The use of energy storage systems at PV
plants helps to improve the integration of so-
lar energy into the electricity grid, particularly
in the case of a weak grid or one with a high
solar energy penetration.

The INGECON® SUN STORAGE PowerMax
inverters are compatible with the range of ba-
ttery technologies currently available, such
as Lead, Ni-Cd, Redox and Lithium, ensuring
that the most suitable technology can be us-
ed for each specific application.

The use of energy storage systems makes it
possible to implement different plant operat-
ing strategies, such as the control of the plant
power output variability or the generation of a
constant power output.

Control of the power output variability

The variation in irradiance caused by pass-
ing clouds produces power output variations
that can be as great as 80% of the rated pow-
er of the plant per minute, depending on the
size of the plant and the weather conditions
at the site.

Pcha ~ Pdis/3

The use of INGECON® SUN STORAGE Power-
Max inverters, together with their correspond-
ing batteries, makes it possible to reduce the
dynamics of these variations and to adapt to
the requirements imposed by grid operators,
improving the quality of supply and ensuring
the high integration of solar energy into the
electricity system.

An energy storage system makes it possible
to control the plant power output ramps, bas-
ed on pre-established values. Whenever a
cloud passes over, with the subsequent loss
of irradiance, the storage system provides the
energy required to offset the energy shortfall,
whilst the power output is progressively re-
duced until it is equal to the PV power. Once
the cloud has gone, the available power in-
creases sharply and this is used to charge
the batteries whilst smoothly increasing the
power output.
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Output power at an actual 1 MW PV plant on a day with
Scattered clouds, with and without energy storage systems,
implementing constant power control.

— Ppv  — PEms
P out
100%
20%
1 min | 1 min t
8 min 24 min
P bat |
Pdischarge
t
soc
Battery State :
of Charge /

t

Example of the system performance in the face of an 80%/min
fluctuation in irradiance (up and down), in accordance with
the 10%/min output power variation requirement.
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This option is based on conventional
grid-connected inverters for the PV gen-
eration and dedicated inverters to con-
nect the batteries to the electricity grid.
This option can be installed in PV plants
that are already operating. It offers the
possibility of providing reactive energy

ing the need to over-size the PV invert-
ers should there be strict reactive power
delivery requirements. For this topology,
a plant controller manages the energy
flow between the grid and the batteries,
adjusting the plant generation to a pre-
established pattern.

PROTECTIONS

- Short-circuits and overloads at the output.

- Anti-islanding with automatic disconnection.
- Isolation monitor.

- DC load break switch.

- Lightning induced DC and AC surge

with the battery inverters, thereby avoid- arresters. type 2.

OPTIONAL ACCESSORIES

- Inter-inverter communications via
Ethernet, Bluetooth or GSM / GPRS.

- Remote tripping of the AC protection.

- AC circuit breaker with door control
(only in DCAC units).
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Input (DC) (Battery)

Battery voltage range
Maximum current
Type of battery

Connection type

Input protections

Overvoltage protections
DC switch

Other protections

Output (AC)

Rated power®

Maximum current

Rated voltage

Frequency

Phi Cosine®

Phi Cosine adjustable

THD (Total Harmonic Distortion)®

Connection type

Output protections

Overvoltage protections
AC breaker
Anti-islanding protection

Other protections

Features

Maximum efficiency
Euroefficiency
CEC

Stand-by consumption®

General Information

Ambient temperature

Relative humidity (non-condensing)
Protection class

Max. altitude®

Cooling system

Air volume

Noise emission

Marking

EMC & Security standards

Grid connection standards

Efficiency INGECON® SUN STORAGE 1000TL X400 vdc=s650v
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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) - Italy

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

Ingeteam GmbH

Herzog-Heinrich-Str. 10

80336 MUNICH - Germany

Tel.: +49 89 99 65 38 0/ Fax: +49 89 99 65 38 99
e-mail: solar.de@ingeteam.com

Ingeteam SAS

La Naurouze B - 140 rue Carmin

31670 Labége - France

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

Ingeteam INC.

5201 Great American Parkway, Suite 320

SANTA CLARA, CA 95054 - USA

Tel.: +1 (415) 450 1869 / +1 (408) 524 2929 / Fax: +1 (408) 824 1327
e-mail: solar.us@ingeteam.com

Ingeteam INC.

3550 W. Canal St.

MILWAUKEE, WI 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.

Technologické 371/1

70800 OSTRAVA - PUSTKOVEC

Czech Republic

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

Ingeteam Shanghai, Co. Ltd.

Shanghai Trade Square, 1105

188 Si Ping Road

200086 SHANGHAI - P.R. China

Tel.: +86 21 65 07 76 36/ Fax: +86 21 65 07 76 38
e-mail: shanghai@ingeteam.com

Ingeteam e, 54,60 .

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.

Estrada Duilio Beltramini, 6975

Chécara Sao Bento

13278-078 VALINHOS SP - Brazil

Tel.: +55 19 3037 3773 / Fax: +b5 19 3037 3774
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

Cerro El Plomo 5630, Piso 9, Oficina 901
7560742 Las Condes - Santiago de Chile - Chile
Tel.: 456 2 26664370

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 o.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.

Suite 112, Level 1, Mike Codd Biulding 232
Innovation Campus, Squires Way

North Wollongong, NSW 2500 - Australia
Tel.: +61 499 988 022

e-mail: australia@ingeteam.com

Ingeteam Power Technology, S.A.

www.ingeteam.com
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