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Certificate of compliance

Applicant: Carlo Gavazzi Logistics SpA
Via Milano 13
20020 Lainate (MI)
Italy
Product: Automatic disconnection device between a generator
and the public low-voltage grid
Model: ISMG 1 60 DE, ISMG 1 50 DE, ISMG 1 45 DE

ISMG 1 60 EN, ISMG 1 50 EN, ISMG 1 45 EN

Use in accordance with regulations:

Automatic disconnection device with single-phase mains surveillance in accordance with DIN V VDE V
0126-1-1:2006-02 for photovoltaic systems with a single-phase parallel coupling via an inverter in the
public mains supply. The automatic disconnection device is an integral part of the aforementioned
inverter. This serves as a replacement for the disconnection device with insulating function which the
distribution network provider can access at any time.

Applied rules and standards :
DIN V VDE V 0126-1-1 (VDE V 0126-1-1):2006-02

The safety concept of an aforementioned representative product corresponds at the time of issue of
this certificate of valid safety specifications for the specified use in accordance with regulations.

Report number: 08TH0110-VDEO126
Certificate nummer: U10-025
Date of issue: 2010-02-04 Valid until; 2010-12-31
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Andreas Aufmuth
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VERITAS

Certificado de conformidad

Solicitante: Carlo Gavazzi Logistics SpA
Via Milano 13
20020 Lainate (MI)
Italia
Producto: Inversor fotovoltaico
Modelo: ISMG 1 60 ES, ISMG 150 ES, ISMG 145 ES

Uso conforme a lo prescrito:

Punto de conmutacién automatico con control monofasico de la red conforme al Real Decreto
1663/2000 sobre instalaciones fotovoltaicas con una alimentacion paralela monofasica por inversor en
la red de suministro publico.

Las funciones de proteccion de maxima y minima frecuencia y maxima y minima tension a que se
refiere el Articulo 11 del RD 1663/2000 estan integradas en el equipo inversor.

La proteccion para la interconexion de maxima y minima frecuencia esta dentro de los valores 51Hz y
49Hz, respectivamente y los de maxima y minima tension entre 1,1y 0,85 U,,, respectivamente.

En vez de un transformador de aislamiento entre la red de distribucion y la instalacion fotovoltaica, la
unidad proporciona una corriente interna residual que supervisa la unidad (RCMU), tipo B para
proteger contra corrientes de fallo causadas por el generador PV. Esta caracteristica es probada y
certificada segun el Borrador DIN V VDE V 0126-1-1:2006:02. Un RCMU proporciona una proteccién
adecuada que permite descartar un transformador de aislamiento entre la corriente continua y la
corriente alterna ya que los relés de corriente alterna del inversor desconectan de la rejilla en la
condicion de fallo y no se vuelve a conectar. Asi se asegura la separacion galvanica.

El tiempo de reconexion del o de los inversores es como méximo de tres minutos conforme a la norma
IEC 61727:2001.

Bases de certificacion:
RD 1663/2000 y DIN V VDE V 0126-1-1:2006-02 (redundancia, alimentacién CC, fiscalizacion de
aislamiento, deteccion activa del funcionamiento aislado y control de corriente de defecto).

El concepto de seguridad verificado en la semana 18/2008 del producto arriba mencionado
corresponde a las especificaciones en razén de la seguridad para el uso conforme a lo prescrito aqui
expuesto, validas en el momento de la emision del presente certificado.

Numero de informe: 08THO0110-RD1663

NUmero de certificado: U08-078

Fecha: 2008-06-05 Valedero hasta: 2011-06-05
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Bureau Veritas E&E

Product Services GmbH
Businesspark A96

86842 Turkheim

Deutschland

+ 49 (0) 8245 96810-0
info-tur@de.bureauveritas.com

BUREAU
VERITAS

Unbedenklichkeitsbescheinigung

Antragsteller: Carlo Gavazzi Logistics SpA
Via Milano 13
20020 Lainate (MI)
Italien
Erzeugnis: Selbsttdtige Schaltstelle zwischen einer netzparallelen

Eigenerzeugungsanlage und dem o&ffentlichen
Niederspannungsnetz

Modell: ISMG 1 60 DE, ISMG 1 50 DE, ISMG 1 45 DE

BestimmungsgeméaBe Verwendung:

Selbsttatige Schaltstelle mit einphasiger Netziiberwachung gemaR DIN V VDE V 0126-1-1:2006-02 fur
Photovoltaikanlagen mit einer einphasigen Paralleleinspeisung Uber Wechselrichter in das Netz der
offentlichen Versorgung. Die selbsttatige Schaltstelle ist integraler Bestandteil der oben angefiihrten
trafolosen Wechselrichter. Diese dient als Ersatz fiir eine jederzeit dem Verteilungsnetzbetreiber (VNB)
zugéngliche Schaltstelle mit Trennfunktion.

Priifgrundlagen:
DIN V VDE V 0126-1-1 (VDE V 0126-1-1):2006-02

Ein reprasentatives Testmuster der oben genannten Erzeugnisses entspricht den zum Zeitpunkt der
Ausstellung dieser Bescheinigung geltenden sicherheitstechnischen Anforderungen der aufgefihrten
Prufgrundlagen fur die bestimmungsgeméRe Verwendung.

Bericht Nummer: 08TH0110-VDEO0126
Zertifikat Nummer: U08-083
Datum: 2008-06-16 Gilltig bis: 2010-12-31
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Glossary

PTV = Preset Threshold Value

FV 0 PV = Solar Cell or Solar Module that converts solar energy into electrical energy

DC = Direct Current

AC = Alternative Current

EMC = Electro Magnetic Compatibility

MPP = Maximum Power Point : is the point of the current-voltage diagram of a solar cell or module at whitch the
largest power can be tapped off i.e. the point at which the production of current and voltage has its maximum value.
MPPT = Maximum Power Point Tracking : it’s the algoritms in order to reach the MPP.

PE = Power Earth , grounding wire .

IP xy = Protection degree, powders (x) liquids (y).



1. Introduction

1.1 General

The Carlo Gavazzi ISMG product family is a series of grid-connected photovoltaic inverters with
a smart and flexible method of MPPT management. ISMG inverters utilize the smart MPPT
technology to efficiently absorb more energy from the PV panels. The inverter is designed to
convert DC power produced by photovoltaic arrays to AC voltage that is then fed into the
230V/50Hz or 230V/60Hz mains utility. The ISMG family currently contains three (3) members
which are ISMG45xx, ISMG150xx and ISMG160xx (xx could be IT according to Italian DK5940
ed 2.2. April 2008 standard, ES according to Spanish Real Decreto RD1663/2000 standard, DE
according to German VDEO0126-1-1 standard, EN is still with the VDE0126-1-1 Approval even if
the display text and the documentation are in English). The overview of the grid-tied solar energy
system with a three (3) panel strings inverter is shown in Figure 1.1.1. ISMG inverters comply
with all VDEW (Association of German Electricity Producers) regulations for supplementary grid feeding
to low voltage electricity grid of the utility. Additionally, ISMG inverters are also certified to
comply with the latest European regulations i.e. the German DIN VDE 0126-1-1, the Italian
DK5940 ed 2.2. April 2008 standard, the Spanish Real Decreto RD1663/2000 standard and
according to the harmonized standards and the low voltage regulations described in the CE

declaration.

The ISMG inverter is designed to support up to three (3) PV strings and operate automatically
without any configuration once it is installed and commissioned according to the technical
specifications. When at least one of the DC input voltages generated by the photovoltaic module
goes above the minimum MPP voltage setting and under the pre-set threshold value, the embedded
controller is then waked up and goes through the system check mode and then stay at monitoring
mode because the pre-set threshold value is not reached yet. At this time, the ISMG inverter would
not feed the AC power to the mains utility; instead, it keeps watching the input DC voltage. Once
the input DC voltage goes up above the pre-set threshold value and all other conditions necessary
for grid connection are checked and fulfilled for a certain period of time, the ISMG inverter goes
into the grid feeding mode that turns the AC relays on and begins feeding the AC voltage into the
grid steadily. When all of the input DC voltages fall below the minimum MPP voltage setting which
is 100Vdc, the ISMG inverter will then shut itself down. The ISMG inverter will be waked up
automatically when one or more of the input DC voltages go up above the minimum MPP voltage
setting.

It is very much appreciated that you choose Carlo Gavazzi Solar inverters as your power
conversion devices in the solar power system. This document contains the information you need for
the installation and settings of the ISMG inverters. Therefore, it is strongly recommended to read

this manual carefully before the ISMG inverter installations and settings.
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Figl.1.1 Grid Connected Solar System Overview

1.2 Specifications

The ISMG solar inverter is designed in order to be connected up to 3 independent PV generator and
it could run automatically without any kind of preliminary configuration.

When one of the DC input supplied by a string of modules is higher that the minimum MPP voltage
value (100Vdc) and it is lower than the threshood value of PTV (130Vdc) the device start up and
run in the Control System Mode, if the voltage value is lower than 130Vdc the inverter is in the
Monitor Mode and it supply no energy to the grid. If the DC input voltage get over the PTV value
and all the conditions of the system are under control, the inverter run in the Power Supply Mode so
it supply energy to the public grid

If the DC input run under the min value of MPP voltage, 100Vdc, the solar inverter automatically
switches it off. The device will switch it on automatically when the input voltage increase over the
upper minimun MPP voltage.

Congratulations on the purchase of this technically high-quality solar inverter.

These directions will help you become familiar with this product. Please read it with
maximum accuracy.

Please consider the safety regulations (EN61000-4-2 and technical connection conditions for local
utility company). Careful handling with your product will contribute to its service life durability and

reliability. These are essential prerequisites for maximum yield.

Please consider the following notes on safety:

* During operation of electrical devices, certain parts are under dangerous voltage.

* Inappropriate handling can lead to physical injury and material damage!

* Adhere to the installation regulations.

* Installation and operational startup work may be implemented only through qualified electrical
experts.

* Repair work on the device may be carried out by the manufacturer only.

4



* Please consider all points in the operating and installation manual!

* Isolate the device from the mains and the PV modules before carrying out any work on it.

* Asaresult of very high temperatures, the device surface area can become hot.

* Sufficient cooling is necessary.

Do not open the solar inverter. No user serviceable parts. Risk of electrical hazard and invalidated
warranty.

Dangerous voltage present for 5 minutes after disconnecting all sources of power.

1.3 Accessories
®  Operation Manual 1 pc
® AC Connector IP65 1 pc
® RJ-45 plug IP65 2 pc
® DC Connector Sealing Cap (female) 2 pc
® DC Connector Sealing Cap (male) 2 pc
® (D containing user manual and PV designer SW tool 1 pc
® Deep Switch for M/S string selection 1 pc
®  Warranty Certificate 1 pc
®  Warranty extension Certificate 1 pc



2. Safety

2.1 Safety Precautions/Safety Notes

Only the trained qualified electrical personnel are allowed to perform the electrical installation,
wiring, opening, repair, and/or modification of the ISMG inverters. Even when no external voltage
is present, the ISMG inverters can still contain high voltages and the risk of electrical shock.

The temperature of the heat sinks outside of the device can reach over 70 degree C in normal

operation. There is the risk of burn injury when these parts are touched.

The following general safety precautions must be observed during all phases of operation, service,
installation, modification, and repair of this device. Failure to comply with these precautions or with
specific warnings elsewhere in this manual violates safety standards of design, manufacture, and
intended use of the device. The manufacturer assumes no liability for the customer’s failure to

comply with these requirements.
2.2 Safety Symbols

To reduce the risk of injury and to ensure the continued safe operation of this product, the

following safety instructions and warnings are marked in this manual.

Warning, risk of electric shock
Presents safety information to prevent injury or death to
users and/or installers.

Earth ground symbol

Caution (refer to accompanying documents)
Presents information to prevent damage to this product.

i[>

2.3 Intended Use

ISMG inverters shall be installed according to the safety regulations applied for installations to meet
the following qualifications:
Electrical installation must be carried out correctly to meet the applicable regulations and
standards;
ISMG inverters shall be mounted in an enclosed and well ventilated environment to against rain,
condensation, moisture and dust;
ISMG inverters shall be able to be permanently installed,
ISMG inverters shall be installed according to the instructions stated in this manual;

ISMG inverters shall operate according to the technical specifications as stated in chapter 6.2;



2.4 General Safety Precautions

Personnel must remove all conductive jewelry or personal equipment prior to installation or
service of the device, parts, connectors, and/or wiring.
Trained qualified personnel are required to mount, operate, correct and/or repair this device.
Licensed electrician are required to install permanently wired equipment.

Stand on an insulated surface when working on the operating device (i.e., ensure that there is no
grounding).

Instructions in this manual must be precisely followed and all information on cautions or
warnings must be adhered to.

The list does not contain all measures pertinent to the safe operation of the device. If special
problems arise which are not described in sufficient detail for the purposes of the buyer, contact
your specialized dealer or technician.

Use proper lifting techniques whenever handling enclosure, equipment or parts.
The inverter must be provided with an equipment-grounding conductor connected to the AC
ground.

2.5 Safe Installation and Operation

Installation of the device must be in accordance with the safety regulations (e.g., DIN, VDE) and
all other relevant national or local regulations. Correct grounding and short circuit protection
must be provided to ensure operational safety.
Read all instructions and cautionary marks in the manual before installation of this device.
Switch off the circuit breakers before installation and wirings. Never stand on a wet location
when work on installation and wirings.
Check both of the AC and DC connections with a volt meter prior to any installation or removal
procedures.

Enclose the outer covering well before switch on the circuit breakers.
Place the inverter in an environment with well ventilation and protection against rain,
condensation, moisture and dust.
Even no external voltage is present, the ISMG inverter can still contain high voltages and the risk
of electrical shock. Allow 5 minutes for the inverter to discharge completely after disconnecting
the AC and DC sources from the inverter.
Temperature of the heat sinks outside of the device can reach over 70 degree C in normal
operation. There is the risk of burn injury when these parts are touched. Pay attention on the high
temperature components and sharp edges.

Allow changes in your electrical system to be carried out only by qualified electricians.



2.6  Repair and Maintenance

The ISMG inverter contains no spare parts. Only Carlo Gavazzi-trained service staffs are

authorized to carry out for repairs and maintenance of the unit. Please return the device for repair
and maintenance.

In order to disconnect the DC cables from the unit we strongly recommend to unplug them by
using the proper key: Multi-contact PV-SSH4 (as shown in the below photos).

Avoiding to do so can seriously damage the connectors. Please be aware that Carlo Gavazzi
Warranty does not cover such intentional damages.

Vertically Horizontally

Fig.2.6.1 Unplugging with safety lock clip PV-SSH4



3. Installation

3.1 Placement

ISMG inverters may be located indoors or outdoors, according to protection class IP65.

Avoid mounting the inverter on a location where is directly exposed to rains.
Leave at least 50 cm of free space above and below the inverter for better ventilation (see Figure
3.1.1).
Mount the inverter on a wall that shall be firm enough to sustain the inverter with 24Kg in
weight.
Avoid mounting the inverter on a location directly exposed to the sunshine to keep the ambient
temperature of the inverter within -20 and 55 C.

WARNING!
Some parts of the cooling surface can reach temperature over 70°C . Keep the
flammable and explosive materials an appropriate distance away from the

inverter!

WARNING!

Do not expose the inverter to the corrosive liquids and/or gases.
Humidity shall be within 0% and 95%.

Keep DC wiring as short as possible to minimize power loss.
Mount bracket should be fastened on a concrete or a masonry wall with the accessory anchors.

ceiling
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Fig3.1.1 Clearances required for ISMG inverter installation

3.2 Mount

There are five main steps to mount the inverter on the wall:
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0. First, loosen the two (2) side screws and take the bracket apart from the inverter as shown in
the figure 3.2.1 below.

Fig 3.2.1 Remove side screws and bracket

1. Use the mount bracket (Fig3.2.2) as a template to mark the locations where holes shall be
drilled. The holes shall be 50 mm depth into the wall with diameter of § mm.
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Fig 3.2.2 Mount bracket

2. After drill the holes, the mount bracket is then held against the wall and fastened on the wall
with the anchors as shown in Figure 3.2.3.
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I'he height of the anchor head < 8mm

- 25em__| ( T ;‘: 5:3)
e \. T /
\ - I AN R C)/.L e
a’ e 80~150cm o —
Fig 3.2.3

Fasten the mount bracket

bracket as shown in Figure 3.2.4.

/

3. Once the mount bracket is fastened, the inverter may be lifted up and hooked onto the

/

Fig 3.2.4

Hooking inverter onto the bracket
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4. After the inverter is hooked on the bracket, it needs to fasten the inverter on the bracket with
two side screws (see Figure 3.2.5) to prevent the inverter from pulling away from the
bracket.

Fig 3.2.5 Fasten the inverter with two side screws

3.3  Wiring the inverter

The following three sections describe the connections of wirings for the AC, DC, and
communication ports. ISMG160DE has three (3) pairs of DC connection terminals, string A, B, and
C, while ISMG150DE and ISMG145DE have only two (2) pairs of DC connection terminals, string
A and C. All three models have two (2) RJ-45 connectors, and one (1) AC connection terminal on
the bottom of the inverter shown in the Figure 3.3.1 and Figure 3.3.2. DC connection terminals are
used to connect to PV strings through circuit breakers that shall be placed close to the inverter.
RJ-45 connectors are used for external communication to a remote computer or terminal. AC
connection terminal is used to connect to the mains utility through a circuit breaker that shall be
closed to the distribution panel. Each pair of the DC connection terminals shall be connected to one
PV string with the maximum rating listed in section 1.2. It is recommended to supply 350 VDC to
each string although the MPP voltage range is within 100 and 450 VDC.

12



String B
String C

Serial Communication
Port

AC connector

Fig 3.3.1 Wiring compartment front view

. Communication AC Output
String A String B String C Port plug

=) &4

Fig 3.3.2 Wiring compartment bottom view
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WARNING!

All electrical work shall be done in accordance with the local and national electrical

codes and should follow the important safety instructions in this manual.

WARNING!

Make sure that you use suitable connecting cables for both the AC and DC wirings.
The cable must be adequately dimensioned and suitably inert to temperature
fluctuation, UV radiation and other possible hazards.

CAUTION!

If some DC input connectors are not used please cover them with the proper cover.

14



3.3.1 Connection of the AC cable

Open the Fuse Box and switch off the circuit breaker used to connect the inverter to the grid.

WARNING!
Reconfirm that the circuit breaker to the main utility is switched OFF before
connect the power cable from the breaker to the AC connector.

Use the AC connector that was included in the shipping package to connect the AC power cable
as illustrated in the figure 3.3.1.1 below.

Fig 3.3.1.1  Assembly of the AC cable and the AC connector

CAUTION!
/ f \ To ensure that the total impedance of the grid plus the interconnection AC power
cable shall be less than 1.25Q) ,

15



The AC connector is suitable for cables with a cross-section of up to 4 mm”.
Connect the cable GND to the screw labeled = of the AC connector.
Connect the cable N to the screw labeled N of the AC connector.

Connect the cable L to the screw labeled L of the AC connector.

Tighten the screws with a torque of 0.9Nm.

WARNING!
Each connection to a ISMG inverter must be installed with a separate circuit
breaker with 25A type B. No other appliances may be connected to the circuit
breaker.

Reconfirm that all connections have been performed properly as described above and all screws
are properly tightened.

Plug the AC connector into the AC terminal to complete AC cable connection for the inverter.

3.3.2 Connection of the DC cable

There are three models of the ISMG inverters. The ISMG160DE is designed to support up to
three (3) independent PV strings, string A, B, and C, while ISMG150DE and ISMG145DE are
made to support up to two (2) PV strings, string A and C.

Each PV string shall provide a DC input voltage with maximum power of 4500W and
maximum current of 10A. There are two (2) terminals, labeled “+” and “-”, per DC voltage input
located on the bottom of the inverter used for the DC cable connections, shown in Figure 3.3.2.1,
Figure 3.3.2.2 and Figure 3.3.2.3.
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Fig3.3.21  DC terminals for DC cable connection
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CAUTION!

A Polarities of each DC input voltage from a PV string shall be precisely correctly
connected to the “+” (positive) and “-” (negative) terminals of a pair respectively.
The DC voltage must be less than 500V in any condition.

The “+” cable of the DC input voltage shall be connected to the terminal labeled “+” and the “-”
cable of the DC input voltage shall be connected to the terminal labeled “-”.

WARNING!
A Route the DC connection cables to the ISMG inverters away from any possible
hazards that could damage the cables.

WARNING!
A Hazardous voltage is still present on the device after disconnection of all PV DC
inputs. Allow 5 minutes for the inverter to discharge the energy completely.

Fig 3.3.2.2  PV-terminal connection

Fig 3.3.2.3  PV+ terminal connection

3.3.3 Connection of the Communication cable

The ISMG inverter supports two common data interface standards, RS-232 and RS-485 that will
be used to communicate to the remote computer or terminal. Only one of the communication
interfaces can work at a time. If the RS485 interface is selected and the inverter is the last device
within the RS485 communication protocol, then the sixth (6™) dipswitches of $202 (Figure 3.3.3.1)

17



shall be put to ON position. Users shall open the front lid of the inverter to select the right dipswitch
and switch to ON position.

RS232 Serial Communication RS485 Serial Communication

Set it ON— g‘ .

when the kﬁ / 1
inverter is the _

last in the RS485 network RE485
RS232

Fig 3.3.3.1  Communication wiring

CAUTION!

A Hazardous and even lethal voltages can occur within the enclosure of the ISMG
inverter. The communication cables within the enclosure of the ISMG inverter
must be routed away from the transformers to prevent the lethal voltages are
conducted out side the enclosure into other devices through the communication
cables.

As shown in the Figure 3.3.3.2 below, there are two RJ-45 connectors, RJ45-R and RJ45-L that are
located on the bottom of the inverter and respectively connected to JP203 and JP207 through two
communication cables which are routed away from the transformers within the enclosure. The

insulation voltage of the cables shall be more than 500Vdc.
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JP207  JP203

)

] 1
Rus-L/ \—RJ45-R

Fig 3.3.3.2  Communication cable inside the tube

The pin numbers of the RJ-45 connectors and the corresponding signals are described in the Figure
3.3.3.3 below.

RJ45 - Left port RJ45 - Right port
Pin Pin
_I_I_ 1 TXD(RS232) _I_I_ 1 Notused
2 RXD(R5232) 2 Notused
3 Notused 2 Notused
4 GND 4 GND
5 GND
sl7le]s a2 ]2 | 5 GND slrlelsla2 ]2 |
6 Not used 6 Notused
7 TXA(RS485) T TXA(RS485)
) 8 RXB (R3485) . 8 RXBE (RS485)
Top view Top view
e R " "\.\
Pl - . .
L PN e j4s DH"-\ gi::::: / T P:l =L
N ke / = el = - 37::
Loms ] PIN 3 . PINS-
- NS PIN 3 4 PIN 2
PING e = PIN3
L e PIN§e— & PINS
PIN 2 e PIN B
PINS PINS

RS-232 Cable : RJ4-R
RS-232 Cable : RJ4-L

Fig 3.3.3.3 RJ-45 Pins and Signals
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As shown in the Figure 3.3.3.3, the RS-232 signal pins, TXD and RXD, are only on the RJ45-L.
Therefore, as shown in the Figure 3.3.3.4 below, the RJ45-L is used to connect to the remote PC

or terminal when the RS-232 interface is selected.

f

M

RS232

Fig 3.3.3.4  RS-232 connection

If RS-485 interface is selected, both RJ-45 connectors will be used for the cascaded RS-485

connections shown in the Figure 3.3.3.5.
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inverter is the RS485

last in the RS485 network
Fig 3.3.3.5  RS-485 connection

There are two waterproof RJ-45 plugs attached to the inverter. The assembly of the plug is

shown in the figure 3.3.3.7 and the pin numbers are shown in the figure 3.3.3.6. The cable of the

RJ-45 plug and its corresponding connector on the PC (or terminal) end are left for user’s

b,

preference.

P1
pd | ]
P3 =
P4
- S j] \ILLLL
PG —
P | S
P3 P1 Pg

Fig 3.3.3.6  Pin number of the Waterproof RJ-45 plug
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Fig 3.3.3.7  Assembly of the waterproof RJ-45 plug

3.4  Wiring inverter in parallel

ISMG inverters can be connected in parallel when more power is requested. In the parallel
configuration, each inverter shall connect to its own PV array. It is not recommended to connect one
PV array to more than one inverter. This may cause the inverter to work abnormally. The Figure

3.4.1 below shows the connections between inverters and PV arrays in parallel configuration.
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Fig 3.4.1 Parallel configuration of inverter
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4. Operation

4.1 Overview

The ISMG inverter shall operate automatically. Once the solar radiation is strong enough to make
the PV array generate DC input voltage that goes up and over the pre-set threshold value, the
inverter turns itself on and feeds power into the mains after all necessary conditions are checked and
fulfilled. The inverter goes into monitoring mode from the grid feeding mode if the DC input
voltage is under the pre-set threshold value but above the minimum MPP voltage. Once the DC
input voltage falls below the minimum MPP voltage, the inverter will shut down itself. There are
five main operating modes described in detail below.

Switch OFF
and Service

MPP>100VDC
Switch ON

Recoverable

Error NON

Recoverable
Error

Error

130<MPP<500

System Check :  When the DC input voltage goes above the minimum MPP voltage, the
inverter is powered-up, and enters the system check mode. In this operating mode,
the inverter sets the initial values, runs diagnostic, and detects all parameters that

will be stored for future use. This stage takes only a few seconds.

Monitoring :  After system check is done the inverter enters the monitoring mode. In this

operating mode, the inverter monitors all parameters on both AC and DC sides in
24



Grid/MPPT

Fault

Idle

order to insure that connecting to the mains is safe. All conditions must be
fulfilled and last for a certain period of time, then the system will enter the grid
feeding mode. It takes around 20 seconds to complete the monitoring mode. If any
parameter except the DC input voltage that is under the threshold value does not

meet the criteria, the inverter goes to Fault mode.

After the monitoring mode, the ISMG inverter confirms that all conditions
necessary for feeding the power into the mains utility are fulfilled. The inverter
will turn on the AC relays and start feeding the AC power into the mains. In this
operating mode, the inverter continues to convert the DC power generated by the
PV array to the AC power that is then fed into the grid. The inverter may stop
feeding the power and go back to monitoring mode once any condition for grid

feeding mode is found not fulfilled.

When fault(s) occurs and been detected in the operating mode described
above, the inverter will terminate the present state, stop feeding power to the grid,
and then jump into the fault mode that executes preset sequence. When the faults
have been cleared for certain period of time, the inverter will leave fault mode and
enter system check mode. Some faults, like component failure, will cause the

inverter go into the idle mode that will need service staff to clean the errors.

: Once the inverter jumps into this operating mode, the inverter has detected a
malfunction of the ENS and has stopped feeding the power to the grid for safety
reason. Normally this is a failure that can not be removed on field. It needs service

personnel coming to remove the problems and put the system back to operation.
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4.2

1.

Operation Feature

Flexible connection of PV Strings:
Through the Flexible connection of PV Strings feature, the ISMG inverters may manage the
PV strings in either the independent mode or the master/slave mode or both. The ISMG
inverter is designed to support up to three independent PV strings. If each PV string is
exposed and obtains the sun light enough to generate DC power and the DC voltages are
different, then it is prefer to select independent mode that each PV string is tracked by its own
MPPT. If any two or all three PV strings may be able to get same intensity of the sunshine
and generate the same DC voltage, users can then, through the internal jumper (see Figure
4.2.1), select the Master/Slave mode that any two PV or all three PV strings can be connected
in parallel internally. Through this feature, users can obtain a better efficient way of utilizing
the solar energy during the weak sunshine. As shown in the Figure 4.2.1, if a jumper is placed
between string A and B, the PV string A and B will be connected in parallel internally. If all
three PV strings are requested to connect in parallel, it needs two jumpers that shall be placed
between A and B as well as B and C. For the models of ISMG150DE and ISMG145DE, there
are only two (2) strings, string A and C, supported. Two jumpers, placed between A and B as
well as B and C, are needed to put string A and C in parallel. The jumper shall be made of the

wire with cross section of 2.5 mm?>.
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Fig4.2.1 Master/Slave Mode Wirings

Anti-Island:
When an “island” condition is detected, the inverter will stop feeding the power to the grid
and/or the load. The “island” is defined as a grid tied inverter maintaining operation and
feeding power to a load that has been isolated from the utility power source. This refers to the
automatic shutdown of the inverter when there is an electrical disturbance on the utility grid.
This is a safety feature which is primarily meant to prevent staffs who might be working on
the grid wires from the electrical shock.

Unit Power Factor:
The ISMG inverter intents to feed the power with unit power factor (PF = 1) to the utility
during operation. The inverter continues sensing the phase of the utility voltage, and

constructs the output current waveform in phase with the utility voltage.

Maximum Power Point Tracking:
In order to find the best efficient way of utilizing the solar energy, ISMG inverters are
designed to track and absorb the maximum power from the PV array. The Maximum Power
Point Tracking (MPPT) function is employed in the embedded control software to achieve
this intent purpose.
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4.3 LED indication

It may be needed to show the operating status during the operation. There are three LED’s on the
front panel of the ISMG (ISMG145IT in this example) shown in Figure 4.3.1, used to indicate the
operating status of the inverter. The detail explanations of the status and the corresponding LED
indicators are described in the following table.

ISMG145IT

@ Operation
In funzione
Failure
Malfunzionamento
@ Ground Fault
Smart MPPT Inverter =

Fig4.3.1 Front panel of the ISMG inverter
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LED Indication Table

LED indicators Operating status Description

Green | 3t Initialization The ISMG inverter is in

Yellow | Lt initialization.

Red ¥

Green | X System Check The inverter is in System Check
Yellow | e mode mode.

Red °

Green | X No AC connection | The inverter has no AC connection
Yellow | e or the AC source is out of range.
Red °

Green | X Monitor mode The inverter is in Monitoring mode.
Yellow | e

Red °

Green | o Grid/MPP mode The inverter is in Grid Feeding
Yellow | x mode.

Red °

Green | e Fault mode The inverter is in Fault mode.
Yellow | o

Red X

Green | o Idle mode The inverter is in Idle mode.
Yellow | o

Red X

Green | e Night Time There is no DC power coming from
Yellow | @ PV array. System is powered off.
Red °

Green | X Ground Fault Ground fault detected.

Yellow | x

Red ©

Green |x Warning Warning is detected.

Yellow | ¥x

Red °

Green | Lt De-rating Power de-rating is performed.
Yellow | x

Red °

o:LED ON e : LED OFF x : DON’T CARE
1* : LED ON/OFF 0.9/0.1 Sec & : LED ON/OFF 0.1/0.9Sec
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4.4  LCD display

The ISMG inverter has a 16 x 2 LCD to show the operating status, input/output data, and error
messages. As long as the DC input voltage is above the minimum MPP voltage, the LCD keeps

display the information follow the process flow illustrated in the Figure 4.4.1.

The process flow could be the regular procedure, fault procedure, and idle procedure. The regular
procedure is that the system goes from power-on, system check, monitoring, and then grid feeding
mode without any fault condition detected. The inverter is supposed to work as the regular
procedure and eventually feeds the power to the grid. During the system check and monitoring
mode, if a fault condition that could be cleared automatically is detected, then the system will go
into the fault procedure that the system could return to regular procedure once the fault condition
goes away. One obvious example is that an “island” condition is detected due to the grid lost its
power and later the fault condition is cleared when the power comes back. If a fault that cannot be
removed by its own occurs, then the system will enter the idle procedure that needs a service staff to
clean the fault and reset the system. These three procedures are illustrated in the Figure 4.4.1.

The messages for the fault procedure are as follows. It shows the fault mode, serial number of the
inverter, software versions of the sequential and current controllers and then the error messages

which are listed in the Error Message Table on section 4.6.

Mo de Fault
S/N XXXXXXXXXX

SEQ Version X.X

CUR Version X.X

Mo de Fault

crror mesSsSagf¢ce

The messages for the idle procedure are as follows. It shows the operating mode, serial number of
the inverter, software versions of the sequential and current controllers and then the error messages

which are listed in the Error Message Table on section 4.6.

Mo de Idle

S /N XXXXXXXXXX
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SEQ Version X.X
CUR Version X.X

Mo de Idle

crror mesSsSagf¢ce

The following figures explain how the display works for the regular procedure.

When the DC input voltage goes above the minimum MPP voltage, the ISMG inverter is powered
up and will show the company name and model name (ISMG160DE in this example) on the LCD

as shown below.

CARLO GAVAZZI
ISMG 160 DE

After 3 seconds, software versions of two embedded CPU, Sequential and Current controllers, will
be displayed on the LCD. And then the serial number of the inverter and the address for the RS-485

communication are displayed.

SEQ Version X.X
CUR Version X.X

S /N XXXXXXXXXX
ADDRESS X

After the basic information of the inverter is displayed, the system enters the System Check mode
that is then indicated on the LCD.

Mo de
System Checking

During the system checking, if the grid is not connected to the inverter, then the following message

will be shown on the LCD and the system will stay at this step.
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Grid NA

Once the system check is done, the inverter goes into the monitoring mode. If all data needed for
grid feeding is in the acceptable range, the system will keep monitoring those data for a period of
time. The following information tells users that the system will go into the grid feeding mode in
XXX seconds and then show the measured data of the three DC input voltages and the existing
voltage and frequency on the grid side.

Mo de Monitoring
NextConnect XXXs

VPVA VPVB VPVC
XXXV XXXV XXXV

During the monitoring mode, if all three DC input voltages fall under the threshold value, the
system stays in this mode and shows the information as follows. The system will still keep
measuring the parameters of both DC and AC and display on the LCD.

Mo d e Monitoring

Low Insolation

VPVA VPVB VPVC
XXXV XXXV XXXV

After the system enters the grid feeding mode, it will show the following information in order and
repeatedly until the system goes to other operating mode.
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The first screen shows the current operation mode.

Mo de
Grid/MPP

There are four possible de-rating information will be shown if power de-rating is detected. Only one
occasion that causes de-rating could be detected at a time. Therefore, only one of the following
messages will be displayed if power de-rating occurs. When Temp message is presented, the power
de-rating is caused by the over temperature. The IpvA, B, and/or C message shows that the power
de-rating is caused by restricting the DC input current to the maximum limit which is 10A per each
PV string. The lac and Pac messages illustrate the power de-rating is caused due to restriction of the

maximum output AC current and power.

Derating

Mo de Derating

IpvA,IpvB IpvC

Derating

Derating

Next messages are the up-to-minute data of the DC input voltages and the AC output voltage. First
two messages are for the PV arrays and the other two messages are for the output power. VPVA,
VPVB, and VPVC are the incoming voltages from PV array A, B and C respectively. WPVA,
WPVB, and WPVC are the incoming power of PV array A, B, and C in watts. VAC, PAC, IAC,
and FAC are the voltage, power, current, and frequency that the inverter feeds to the grid.

VPVA VPVB VPVC
XXXV XXXV XXXV
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WPVA WPVB WPVC
XXXX XXXX XXXXW

The next message shows the cumulated energy in KWH and period of time in hours for the inverter

delivering the power to the grid up-to-date since the inverter has been installed and operated.

EAC XXXXXX .XkWH
H XXXHr

There are three possible warning messages could be shown when occasions occur. When EEPROM

message is presented, the system has encountered a failure access to the EEPROM. If over current
has been detected on one and/or two DC input sources, IPVX and/or IPVY OC message will be
presented, where X and Y could be string A, B, or C. For the COMM message, it presents the

failure communication function. These warnings could be happening simultaneously.

Warning
EEPROM




Initial mode Carlo Gavazzi
ISMG 160 DE

i <— 3seconds

SEQ Version  X.XX
CUR Version ~ X.XX

l <— 3seconds

SIN- XXXXXXXXXXXX
ADDRESS X

i <— 3seconds
Waiting mode Mode
— y >
System Checking
t Fault mode
| Grid Na | Mode Fault
! N SIN- XXXXXXXXXXX
SEQ Versi_on XXX
L i Monitoring mode CUR Version ~ X.XX
Mode Monitoring Mode Monitoring #
Low Insolation Next Connect XXXXs Mode Fault
>
XXXXXXXXXXX
y  <—3seconds
VpvA  VpvB  VpvC
XXXV XXXV XXXV
i <—3 seconds
Vac XXXXV
Fac XX.XHz ldle mode
A
| Mode Idle
v SIN- XXXXXXXXXXX
Mode ‘
Grid MPP mode -
Grid/MPP SEQ Version XXX
| <— 3seconds CUR Version XXX
| Mode Derating | J
>
:ﬁ)S)EXX ] Mode Idle
l <— 3seconds XXXXXXXXXXX
VpvA  VpvB  VpvC
XXXV XXXV XXXV
l <— 3seconds
WpvA WpvB  WpvC
XXXX XXXX XXXX W
l <— 3seconds
Vac XXXXV
Pac XXXXW
l <— 3seconds
Fac XX.XHz
lac XX.XA
$ <— 3seconds
Eac  XXXXXX.XKWH
H XXXHr
____{_: 3 seconds
| Warning 1
| EEEE——
IOOOX ]
<— 3seconds
Fig. 4.4.1. ISMG inverter LCD display lay-out

36



4.5 Communication

There are two types of communication methods, RS232 and RS-485 supported in the ISMG
inverters that may be communicated to the external computer or terminal with RS-232 and/or
RS-485 equipped. There is only one type of the communication can be used at a time. User shall
open the front lid to do the selection for the communication function. Figure 3.3.3.1 shows the
selection of the communication type by place a jumper in correspondent position on the control
board. User should affirm that the jumper is in the correct positions before using the communication

function.

4.6  Explanations of Error Messages

In the event of a fault, the inverter will stop feeding the AC voltage to the mains utility and display
the error message on the LCD. Qualified service personnel shall do the analysis, measurement, and
debug if needed according to the error message in order to resume normal conditions. It is
recommended to screen out the fault condition(s) by referring to the table below and then remove
the fault condition(s) to put the inverter return to normal condition and continue to feed AC voltage
to the utility steadily. Please contact Carlo Gavazzi representative or Distributor if the same error

message is persistent.

Error Message Table
Error Message Description
GridNA No AC voltage is detected on the grid side.
Drift Fac Islanding is detected.
VacH The AC voltage of mains utility is over the upper limit.
VacL The AC voltage of mains utility is under the lower limit.
FacH The frequency of AC voltage of the utility is over the

upper limit.

FacL The frequency of AC voltage of the utility is under the
lower limit.

VpvH The DC voltage of PV array is over the upper limit.

Imax AC Over current on the AC side.
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Deltaz

Zac

InvTempMax

COMM

EEPROM

RelayX(X=1~4)

FastEarthCurrent

SlowEarthCurrent

DClnjectCurH

Riso

VdcbusH

VdcbusL

Internal COMM

Watchdog

Idc Test

RCMA

RCMA Test

IR Test

Offset

The rate of change of the AC grid impedance is higher
than setting value.

The AC impedance of the grid is out of range.

The internal temperature of the inverter exceeded the
safe operating limit.

External communication failed.

EEPROM failed.

Grid connection relay failed.

The drastic change of the leakage current has been
detected.

The leakage current has exceeded a safe operating limit.

Over DC current injected into the AC grid is detected.

The insulation resistance between PV array and the
ground is below the safe operating limit.

Internal DC bus voltage is over the upper limit.

Internal DC bus voltage is under the lower limit.

Internal communication failed.

Internal watchdog function triggered.

The DC injection current measurement function failed.

The leakage current exceeded standard value.

The leakage current measurement function failed.

The insulation resistance measurement function failed.

Offset check for grid monitoring failed.
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Temp. Sensor
RAM Test
System Error
Version Error
Delta Fac
Delta Vac
Delta Zac
Delta If
Delta Riso
Delta Idc
IpvA,IpvB,IpvC

CalDataError

CalDataloss

The internal temperature sensor failed.

Memory failed

The system failed.

The firmware version is not correct.

Internal measurement comparison error or defective
hardware

Over current on the DC side

Calibration data is out of range

Calibration data is lost.
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3. Warranty information

Warranty

Carlo Gavazzi provides the Limited Warranty of ISMG solar inverter. Any required service labor
and component replacement costs during such period are covered by this warranty. If your product
requires warranty service, contact your merchant. If you are unable to contact your merchant, or the

merchant is unable to provide service, please contact Carlo Gavazzi directly.
Warranty period

Carlo Gavazzi warrants a period of 5 years from the date of purchasing the device.
Warranty proof

We will only render warranty service to the device that is sent back together with a copy of the

original purchasing invoice. Besides, the type label at the device must be legible.
Exclusion of Liability

The Limited Warranty claims and liabilities shall be excluded for direct or consequential

damages to the product if:

1. It has been improperly transported, installed, or misused, physically damaged or altered, or
used device out of the specification.

2. It is damaged due to the overpowering force like lightning strikes, surge voltage, storm,
and/or fire.

3. It has been repaired by unauthorized personnel.

4. Its original identification label has been defaced, altered, or removed.
Factory service

Once the product is diagnosed requiring a Factory Service, the product could be sent back using
the original shipping box and the packing materials. A copy of the purchase invoice is also required
to be included in the package. Before send back the fault inverter please contact Carlo Gavazzi or

loacal distributor for the RMA number authorization.

Document : There are some documents must be attached with the return product. Please write
as detail as possible.
1. Serial number and machine type of the inverter
2 Brief descriptions of connected system
3. Fault message on front panel or fault condition
4

Can the failure be reproduced? How to reproduce it?
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Technical Documentation

Outline Drawing
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Fig6.1.1 Outline Drawing
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6.2

Technical Specifications

Model Name | ISMG160DE | ISMGI50DE | ISMGI145DE
Grid Side (AC output)

Grid Voltage, Nominal 230 VAC

Grid Voltage, Operating 180 ~260 VAC

Range Spain: 196 ~ 253 VAC - Italy: 184 ~276 VAC — Germany: 184 ~264 VAC

Grid Frequency, Nominal 45.5 ~54.5Hz

Default Value: fun: S0Hz
Spain: 48 ~ 51 Hz - Italy: 49.7 ~ 50.3Hz — Germany: 47.5 ~ 50.2Hz

Nominal Output Power 4600 W 3800 W 3300 W
Maximum Output Power 5100 W 4400 W 3800 W
Nominal Output Current 20 A 16.52A 14.34A
Maximum Output Current 22A 19.13 A 16.52 A
Waveform True sine
Power Factor >0.99
THD <3
DC Component <0.5%
Phase Single
PV Side (DC input)
Maximum DC Power 4500W per input port
MPP Voltage Range 100 ~450V
Maximum Input Voltage 500 VDC
Maximum DC Current 10A per input port
No. of DC Input Port 3 2 2
No. of MPP Tracker 1~3 1~2 1~2
General
Maximum Efficiency 96.3% @350VDC | 96.3% @350VDC | 96.3% @350VDC
European Efficiency 95.4% @350VDC | 95.1% @350VDC | 95.1% @350VDC

Operating Ambient 20°C ~ 55°C
Temperature
Relative Humidity Max. 95
Mechanical
Enclosure IP65 (ref. DIN EN60529)
Cooling Cooling Fan
Weight 23kg | 22.5kg | 22.5kg
Dimensions 580 x 422 x 182 (mm)
Display LED/LCD
Interface
Communication RS232 and RS485
Certifications
EMC EN 61000-6-2, EN 61000-6-3, EN 61000-3-11,

EN 61000-3-12, EN 61000-3-2, EN 61000-3-3

Low Voltage Regulation

EN 50178

Network Monitoring

Germany: VDE 0126-1-1; Italy: DK5940 ed.2.2 Apr 07;
Spain RD1663/2000 RD661/2007
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This is ISMG1xx inverter settings

Control Description Range Default Precision
Over voltage, VacH (VAC) 230~300 262 +2
Under voltage, VacL (VAC) 160~230 188 +2
Upper frequency, AFacH (Hz) 50.1~54.5 50.3 +0.02
Lower frequency, AFacL (Hz) 49.9~45.5 49.7 +0.02
Over voltage delay, VacH (cycles) 3~250 5 +1
Under voltage delay, VacL (cycles) 3~250 10 +1
Upper frequency delay, FacH (cycles) 3~250 +1
Lower frequency delay, FacL (cycles) 3~250 +1
Restart delay, Switch on Time (s) 20~600 20 +0.01
PV Start up voltage, Vpv Start (VDC) 120~500 130 +3
Isolation Resistence, Riso (MQ) 0.5~100 1.0 Nd
Grid impedance variation, AZac (€2) 0.3 ~20 0.8 Nd
Grid impedance, Zac () 0.3 ~20.0 2.5 Nd
Fast Current, Ian. FAST (mA) 5~300 25 +4
Slow Current, [xx SLOW (mA) 5~300 120 +4
VacH Limit (VAC) 253.0~300 253.0 +2
VacH Limit Time (s) 30~600 300 +0.01
Impedance value, Zac SW (enable/disable) 0/1 0 na
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6.3  Efficiency
Efficiency of the ISMG inverters
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Fig 6.3.1 Efficiency of the ISMG160DE
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Fig 6.3.2 Efficiency of the ISMG150DE
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Eff. %
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Fig 6.3.3 Efficiency of the ISMG145DE
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6.4  De-rating Operation

The occasions that the ISMG inverter will take into account and then regulate the output and/or

restrict the input power to ensure the system is in a safe operation are described in detail below.

Temperature
The ISMG inverter will monitor the temperature on the heatsink. Once the temperature exceeds
70°C, the system will reduce the output power until the temperature drops under the critical
value. The ISMG inverter will shut down the power output to the grid if the temperature reaches
80°C. If this occasion happens often, it needs to check whether the inverter is mounted at an

appropriate place with good ventilation and not directly exposure to the sunshine.

Input DC current
When any input current from the PV strings is about to exceed 10A, the ISMG inverter will
restrict it to the operating limit which is 10A per string in order to prevent damages to the
inverter. If this occasion happens frequently, it needs to check whether the PV arrays are
configured properly to supply the DC current within the maximum limit which is 10A to the

inverter.

Output AC power
The maximum power that the ISMG inverter feeds to the grid is limited according to the
specifications listed in Section 1.2. Even the output current does not reach the maximum current
limit, the ISMG inverter will still automatically restrict the delivery output current to keep the

output power within the maximum power limit when the output voltage is too high.

Output AC current
The maximum current that the ISMG inverter feeds to the grid is limited according to the
specifications listed in Section 1.2. Even the output power does not reach the maximum power
limit the ISMG inverter will still restrict the delivery output current within the maximum current

limit when the output voltage is too low.
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De-rating curve

ISMG 145
350vDC 450VDC 250¥DC
Ambient Temp. (C) | Heat-sink Temp. ('C) | Power (W) | Heat-sink Temp. ('C) | Power (W) | Heat-sink Temp. ('C) | Power (W)
25 NA& 3800 NA& 3800 NA& 3800
50 66 3800 N& 3800 N& 3800
55 714 3800 63,7 3800 72,5 3800
60 73 3800 69,8 3800 73,5 3800
65 74,1 3791 729 3800 74,5 3546
70 75,7 2825 74,5 3560 7% 2666
75 Over Temp 0] 76 2620 NA 0
80 0
ISMG145: De-rating Curve
4000 i n N ﬁ__*v\‘l
300
3000 \\\ \\
E e \ \ ——350VDC
g 2000 ~W—450vVDC
2 1500 \ \ 250VDC
1000 \ \
500 Y \
)
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Ambient Temp. (C)
ISMG 150
350¥DC 450VDC 250¥DC
Ambient Temp. (C) | Heat-sink Temp. (C) | Power (W) | Heat-sink Temp. ('C) | Power (W) | Heat-sink Temp. (C) | Power (W)
25 NA 4400 N& 4400 NA 4400
50 66 4400 N& 4400 NA 4400
55 714 4400 63,7 4400 72,5 4400
60 73 4400 69,8 4400 73,5 4200
65 74,1 3791 729 4400 74,5 3546
70 75,7 2825 74,5 3560 7% 2666
75 Over Temp 0 76 2620 NA 0
80 0
ISMG150: De-rating Curve
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ISMG 160

350vDC 450vDC 250vDC
Ambient Temp. ('C) | Heat-sink Temp. ('C) | Power (W) | Heat-sink Temp. ('C) | Power (W) | Heat-sink Temp. ('C) | Power (W)
25 N& 5100 N& 5100 N& 5100
50 66 5100 NA 5100 NA 5100
55 714 5100 63,7 5100 72,5 4800
60 73 4500 69,8 5100 73,5 4200
65 74,1 3791 729 4533 74,5 3546
70 75,7 2825 74,5 3560 7% 2666
75 Over Temp 0 ¥is) 2620 NA 0
80 0
ISMG160: De-rating Curve
6000
5000
4600 -
4
g 10 ~=350VDC
5 3000 - 450VDC
kel
&
50V
2000 250VDC
1000
0
25 50 55 60 65 70 75 30
Ambient Temp. (C)

External cooling funs of the inverter

Command Heat-sink temp (C)
Start FUNs 50
Stop FUNs 45
Temp De-rating 72
Switch off Temp. 80




6.5 Environmental Statement

The grid connected PV inverter of Carlo Gavazzi reduce raw material consumption and scrap
throughout their long working lifetime. In typical applications, these positive environmental effects
far outweigh the negative impacts of product manufacture and end-of-life disposal.

Nevertheless, when the products eventually reach the end of their useful life, they can very easily be
dismantled into their major component parts for efficient recycling. Many parts snap together and
can be separated without the use of tools, while other parts are secured with conventional screws.
Virtually all parts of the product are suitable for recycling.

Product packaging is of good quality and can be re-used. All the products come in strong cardboard
cartons which themselves have a high recycled fibre content. If not re-used, these containers can be
recycled. Polythene, used on the protective film and bags from wrapping product, can be recycled in
the same way. Carlo Gavazzi' packaging strategy favours easily recyclable materials of low
environmental impact, and regular reviews identify opportunities for improvement.

When preparing to recycle or dispose of any product or packaging, please observe local legislation

and best practice.

© Copyright - Carlo Gavazzi — All rights reserved ISMG USER MANUAL DE -Revision.
Rev.02

This publication is property of Carlo Gavazzi. Any divulgation or reproduction of it as a whole or in part in forbidden unless expressly authorised.
The contents, pictures and texts can be use for training the installers and the end users of the product. This manual cannot be used any other
scope different from the user instruction necessary to install, control and run the solar inverter. While every care has been taken during the
preparation, the compilation and checking to ensure the accuracy of the information contained in this manual, Carlo Gavazzi cannot assume

any responsability for events caused by improper use of the same. The same statement is made on behalf of all persons and companies
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involved in the creation and the  production of this manual. Carlo Gavazzi reserves the right to make design or functional modifications, without

prior notice and at any time; picture are just an example.
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OUR SALES NETWORK IN EUROPE

AUSTRIA - Carlo Gavazzi GmbH
Ketzergasse 374, A-1230 Wien
Tel: +43 1 888 4112

Fax: +43 1 889 10 53
office@carlogavazzi.at

BELGIUM - Carlo Gavazzi NV/SA

Schaarbeeklei 213/3, B-1800 Vilvoorde

Tel: +32 2 257 4120
Fax: +32 2 257 41 25
sales@carlogavazzi.be

DENMARK - Carlo Gavazzi Handel A/S
Over Hadstenvej 40, DK-8370 Hadsten
Tel: +45 89 60 6100

Fax: +45 86 98 15 30
handel@gavazzi.dk

FINLAND - Carlo Gavazzi OY AB
Petaksentie 2-4, FI-00661 Helsinki
Tel: +358 9 756 2000

Fax: +358 9 756 20010
myynti@carlogavazzi.fi

FRANCE - Carlo Gavazzi Sarl

Zac de Paris Nord 1, 69, rue de la Belle

Etoile, F-95956 Roissy CDG Cedex
Tel: +33 1 49 38 98 60

Fax: +33 1 48 63 27 43
french.team@carlogavazzi.fr

GERMANY - Carlo Gavazzi GmbH
Pfnorstr. 10-14

D-64293 Darmstadt

Tel: +49 6151 81000

Fax: +49 6151 81 00 40
info@gavazzi.de

GREAT BRITAIN - Carlo Gavazzi UK Ltd
7 Springlakes Industrial Estate,
Deadbrook Lane, Hants GU12 4UH,
GB-Aldershot

Tel: +44 1 252 339600

Fox: +44 1 252 326 799
sales@carlogavazzi.co.uk

OUR SALES NETWORK IN NORTH AMERICA

ITALY - Carlo Gavazzi SpA

Via Milano 13, 120020 Lainate
Tel: +39 02 931 761

Fax: +39 02 931 763 01
info@gavazziacbu.it

NETHERLANDS - Carlo Gavazzi BV
Wijkermeerweg 23,

NL-1948 NT Beverwijk

Tel: +31 251 22 9345

Fax: +31 251 22 60 55
info@carlogavazzi.nl

NORWAY - Carlo Gavazzi AS
Melkeveien 13, N-3919 Porsgrunn
Tel: +47 35 93 0800

Fax: +47 35 93 08 01
gavazzi@carlogavazzi.no

PORTUGAL - Carlo Gavazzi Lda
Rua dos Jerénimos 38-B,
P-1400-212 Lisboa

Tel: +351 21 361 7060

Fax: +351 21 362 1373
carlogavazzi@carlogavazzi.pt

SPAIN - Carlo Gavazzi SA
Avda. Iparraguirre, 80-82,
E-48940 Leioa (Bizkaia)
Tel: +34 94 480 4037
Fax: +34 94 480 10 61
gavazzi@gavazzi.es

SWEDEN - Carlo Gavazzi AB
V:a Kyrkogatan 1,

$-652 24 Karlstad

Tel: +46 54 85 1125

Fax: +46 54 85 11 77
info@carlogavazzi.se

SWITZERLAND - Carlo Gavazzi AG
Verkauf Schweiz/Vente Suisse
Sumpfstrasse 32,

CH-632 Steinhausen

Tel: +41 41 747 4535

Fax: +41 41 740 45 40
info@carlogavazzi.ch

USA - Carlo Gavazzi Inc.
750 Hastings Lane,
USA-Buffalo Grove, IL 60089,
Tel: +1 847 465 6100

Fax: +1 847 465 7373
sales@carlogavazzi.com

CANADA - Carlo Gavazzi Inc.

2660 Meadowvale Boulevard,
CDN-Mississauga Ontario LSN 6M6,
Tel: +1 905 542 0979

Fax: +1 905 542 22 48
gavazzi@carlogavazzi.com

OUR SALES NETWORK IN ASIA AND PACIFIC

MEXICO - Carlo Gavazzi Mexico S.A. de

C.V.

Calle La Montafia no. 28, Fracc. Los Pastores
Naucalpan de Judrez, EDOMEX CP 53340

Tel & Fax: +52.55.5373.7042
mexicosales@carlogavazzi.com

SINGAPORE - Carlo Gavazzi Automation
Singapore Pte. Lid.

61 Tai Seng Avenue #05-06

UE Print Media Hub

Singapore 534167

Tel: +65 67 466 990

Fax: +65 67 461 980

OUR PRODUCTION SITES

MALAYSIA - Carlo Gavazzi Automation
(M) SDN. BHD.

D12:06G, Block D12,

Pusat Perdagangan Dana 1,

Jalan PIU 1A/46, 47301 Petaling Jaya,
Selangor, Malaysia.

Tel: +60 3 7842 7299

Fax: +60 3 7842 7399

CHINA - Carlo Gavazzi Automation
(China) Co. Lid.

Rm. 2308 - 2310, 23/F,

News Building, Block 1,

1002 Shennan Zhong Road,
Shenzhen, China

Tel: +86 755 83699500

Fax: +86 755 83699300

HONG KONG - Carlo Gavazzi
Automation Hong Kong Ltd.

Unit 3 12/F Crown Industrial Bldg.,
106 How Ming St., Kowloon,
Hong Kong

Tel: +852 23041228

Fax: +852 23443689

Carlo Gavazzi Industri A/S
Hadsten - DENMARK

Carlo Gavazzi Automation

(Kunshan) Co., Ltd.
Kunshan - CHINA

HEADQUARTERS

Carlo Gavazzi Ltd
Zejtun - MALTA

Carlo Gavazzi Controls SpA
Belluno - ITALY

Uab Carlo Gavazzi Industri Kaunas
Kaunas - LITHUANIA

Carlo Gavazzi Automation SpA
Via Milano, 13 - 120020
Lainate (MI) - ITALY

Tel: +39 02 931 761
info@gavazzi-automation.com

CARLO GAVAZZ|

Components

Automation

EcoEnergy

Further information on
www.gavazziautomation.com www.carlogavazzi.com

CARLO GAVAZZI

Specifications are subject to change without notice. Pictures are just an example.
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