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INSTRUCTIONS FOR READING THE MANUAL

This manual contains important instructions forepafand operation which must be
understood and carefully followed during instatiati and maintenance of the
equipment.

In order to reduce the risk of electric shock aodbe sure that the equipment is
correctly installed and ready to operate, speciftg symbols are used in the manual
to highlight potential safety risks or useful infuation. The symbols are the
following:

WARNING : Paragraphs marked with this symbol contain asti@md

A instructions which must be fully understood andofwked in order to avoid
potential harm to persons.

[@ NOTE: Paragraphs marked with this symbol contain astemd instructions
which must be fully understood and followed in artieavoid damage to the
equipment and faults.

The equipment has various labels; those with aoyebackground regard the safety
devices provided.

Make sure that you have read and fully understdwdlabels before installing the
equipment.

The symbols used are the following:

Alternating Current (AC) Value

Direct Current (DC) Value

Phase

@ System earth conductor (main grounding protectarthe PE)
/'\/
L

Grounding (earth)
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USEFUL INFORMATION AND SAFETY REGULATIONS

FOREWORD

» AURORA must be installed in compliance with natibaad local laws.

» AURORA has no user-serviceable parts.

Please contact the nearest authorized repair clntedl maintenance and repairs.
Please contact the retailer to find out the neagsistance point.

» We strongly recommend you read all instructionghis manual and notice the
symbols of the single paragraphs before installingsing the equipment.

» The system must be connected to the distributiomvar& only by qualified
personnel and only after the Body appointed taibiste electricity has given its
approval, as required by the national regulation®ice.

» The entire solar panel must be covered with darkqap sheets before being
connected to the equipment. This is because iteemion cables to AURORA
could have high voltage and generate serious hazenditions.

D%D NOTE: All the pictures present in this manual are dolyclarification. The
final model may differ in some aspects from theiséupes.

FCC REMARKS

These devices comply with Part 15 of the FCC rulgseration is subject to following
two conditions: (1) these devices may not causenhudrinterference, and (2) these
devices must accept any interference receivedudil interference that may cause
undesired operation.
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GENERAL

During inverter operation, parts may be poweredy tnae proper insulation and may
move or rotate. In addition, some surfaces may tnedoot.

Unauthorized removal of necessary protections, ap@r use, faulty installation and
incorrect operation may lead to serious injury éople and/or equipment damage.

All operations regarding transport, installation and switching on, including
maintenance, must be carried out by qualified, trained personnel (in compliance
with all national provisions on accident preventifn

Basic safety rules require using qualified andnidi personnel that possess the skills
for assembly, mounting, start-up and operation tef product and the necessary
requirements for their trade.

ASSEMBLY

Devices should be assembled and cooled accorditige tepecifications shown in their
corresponding documents.

In particular, during transport and handling, past®ould not be bent and/or the
insulation distances should not be changed. Theoalld be no contact between
electronic parts and connection terminals.

Electrical parts must not be mechanically damagediestroyed (this could cause
potential health risks).

ELECTRICAL CONNECTION

When working with the inverter powered on, the entrnational regulations for the
prevention of accidents must be observed.

Electrical connections (e.g. conductor sectionse$y PE connection, etc.) must
always be made in accordance with applicable réigula
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OPERATION

Systems with inverters should be provided with @ddal control and protective

devices in compliance with the corresponding pilengisafety rules, such as those
relating to the compliance with technical equipmecident-prevention regulations,
etc. Calibration changes are permitted by meanthefoperating software. Anytime
that the inverter has been disconnected from thveepmetwork, powered parts and
electrical connections should not be touched assmapacitors could still be charged.
Consequently, comply with all corresponding marksl &ymbols present on each
device. Ensure that all covers and doors are cldeadg operation.

MAINTENANCE AND SERVICE
The manufacturer's documentation must be compligd w

FIGURES AND IMAGES ON THIS MANUAL

Some of the images on this manual are from protstynd only as example. The real
unit may differ in some particular from images.

KEEP ALL DOCUMENTS IN A SAFE PLACE!
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PVI-3.8-1-OUTD-S-US-PG
PVI-3.8-1-OUTD-S-US-NG
PVI-3.8-1-OUTD-US-PG
PVI-3.8-1-OUTD-US-NG
PVI-4.6-1-OUTD-S-US-PG
PVI-4.6-1-OUTD-S-US-NG
PVI-4.6-1-OUTD-US-PG
PVI-4.6-1-OUTD-US-NG

This document applies only to the inverter versisimswn above.

Product name plate (PVI-4.6--OUTD-S-US-NG)

The name plate affixed to the inverter providesfttiewing information:
1) Manufacturer code
2) Model code
3) Serial number
4) Week/Year of production
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1 INTRODUCTION

This document contains a technical descriptiorhefAURORA Photovoltaic Inverter
which provides the installer and user with the infation required for its installation,
operation, and use.

1.1 PHOTOVOLTAIC ENERGY

In the process of energy conversion, for many yeiadustrial companies (major
energy consumers) have been experimenting with arfrenergy saving and lower
emission of pollutants, through a prudent and raizuse of known resources and the
research of new forms of clean and inexhaustibéegn

Renewable energy sources provide a major contabut solving the problem. In this
field, the exploitation of solar energy to generattricity (photovoltaic) is becoming
increasingly important worldwide.

Photovoltaic energy is an enormous advantage mstaf environmental protection
because the solar radiation we receive from the isumlirectly converted into
electricity without any combustion process and withthe production of nature-
polluting waste.
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2 DESCRIPTION OF THE SYSTEM

AURORA is an inverter with the capability to supphe grid with energy obtained
from photovoltaic panels.

The photovoltaic panels convert the energy irradidly the sun into electricity of the
direct current 'DC' type (through a photovoltaieldi also called a PV generator);
however, to use the electricity, it must be transfed into the alternating current '‘AC'
type. This conversion, known as DC-AC inversion, a@shieved efficiently by
AURORA without the use of rotating elements butyonlth static electronic devices.
When used in parallel with the network, the alténga current output from the
inverter flows directly into the domestic or induk distribution circuit, connected in
turn to the public distribution network.

The solar energy system can thus feed all the aedeaiser electrical loads.

If the energy supply from the photovoltaic systesnlower than the user's load
requirement, the quantity of energy necessary sraniee normal functioning of the
connected appliances is taken from the public idigion network. However, when
the opposite occurs, i.e. an excess of energyddused, it is directly sent into the
public network, thus becoming available to otheras

In compliance with local and national regulatiotiee energy produced can be sold to
the distribution network or credited against futaomsumption, thus producing energy
savings.

Available Versions

PVI-3.8-1-OUTD-S-US-PG
PVI-3.8-I-OUTD-S-US-NG
PVI-3.8-1-OUTD-US-PG
PVI-3.8-I-OUTD-US-NG
PVI-4.6-1-OUTD-S-US-PG
PVI-4.6-1-OUTD-S-US-NG
PVI-4.6-1-OUTD-US-PG
PVI-4.6-1-OUTD-US-NG
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The S-US-xx models are provided with an integr&@@V, 25A DC switch.

E

I

Savd

auvos

Fig. 1a - Block diagram of version with integratedDC switch —-PG
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Fig. 1b - Block diagram of version with integratedDC switch -NG
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The -US-xx models are supplied without a switch boxl therefore without a 600V
integrated switch.

The -PG models are supplied with positive inputugied fig.1a (to be used only in
parallel mode).

The -NG models are supplied with negative inputigoed fig.1b.

case the switch will physically disconnect only fhesitive DC inputs while
the negative are always grounded by the fuse.F@rmodels the switch will
physically disconnect only the negative DC inputkilev the positive are
always grounded by fuse.

2 WARNING : The electrical schematics in Fig. 13 shows -NGlet®. In that
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2.1 Fundamental Elements of a Photovoltaic System: 'STIRGS' and
'ARRAYS'

In order to significantly reduce installation costghe photovoltaic system, especially
related to the wiring problem on the inverter D@esand the subsequent distribution
on the AC side, the STRING technology was developed

A photovoltaic panel is composed of a great nunafgrhotovoltaic cells fixed onto a
single supporting base. A STRING is made up ofreagenumber of panels connected
in series. An ARRAY is one or more strings connédteparallel.

Large photovoltaic systems can be composed of akaerays, connected to one or
more AURORA inverters.

Maximizing the number of panels in each string, twst and complexity of the
connection systems of the plant may be reduced.

PV Cell

D + i PV Panel
i PV String

+
E ; + PV Array

& T

Fig. 2 - Array Composition
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WARNING : To avoid equipment damage, the string voltage tnmas

A exceed 520 Vdc for any reason. Because of the ineghermal coefficient
of the photovoltaic modules' open circuit voltageaximum voltage is
obtained in conditions of minimum environmental pemature. It is
recommended to check the photovoltaic generatorifiguration with the
Aurora Designer dimensioning software.

E@ NOTE: A minimum Vstart input voltage of 200 Vdc ( the tagle can be set
from the control panel in a range between 120 it 260 Vdc) is required
for the Aurora inverter to start the grid connestisequence. Once
connected, the inverter will transfer the maximuaikable power for any
Vdc input voltage value in a range between 70%hefualue set by Vstart

and 520V to the grid (see Fig. 31 and Figrig2ifor clarification).

The current of each array must also be within thveiiter's limits. For AURORA the
maximum current from each input can be 14 Adc foil-2.6-1-OUTD, 12.5 A for
PVI-3.8-1-OUTD.

If the output of photovoltaic system exceeds th@aci@ly of a single inverter,
additional AURORA inverters can be added to thetesys each inverter will be
connected to an adequate section of the photoeditld on the DC side and to the
distribution network on the AC side.

Every AURORA inverter works independently of théiats and feeds power into the
grid with the maximum power available from its osaction of photovoltaic panels.
Decisions on how to structure a photovoltaic systiEpend on a number of factors
and considerations, such as the type of panelsauhiable space, the future location
of the system, long-term energy production targets, A configuration program
(Aurora Designer) which can aid correct dimensignof a photovoltaic system is
available on the Power-One website (www.power-ara)c
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PV Array 1 Yo i
=
L ||
AC
E ’_} disconnecting
[ switch
PV Array 2 DC disconnecting

switch

Fig. 3 - Simplified diagram of a photovoltaic syste

2.2 Data Transmission and Check

When more than one inverter is used, remote mangaran be implemented through
a sophisticated communication system based on a@®8RSserial interface. An
optional Aurora Easy-Control system is also avddédbr remote monitoring via the
Internet, analog modem. Moreover, with anotheraptia radio monitoring system
can be used (PVI-Desktop + PVI-Radiomodule) to iobtaremote display terminal
connected wireless.

2.3 Technical Description of AURORA

Fig. 1 shows the block diagram for AURORA. The mblocks are the input DC-DC
converters (termed 'boosters’) and the output fekeBoth the DC-DC converters and
the output inverter operate at a high switchingjdency to enable a compact design
and relatively low weight.

These versions of AURORA have a high frequencysfiamer, i.e. with galvanic
insulation between input and output. The high feswy transformer allows the
primary (DC side) to have galvanic isolation frorhet secondary (AC side)
maintaining very high performance in terms of eyeyigld and export. AURORA is
equipped with the necessary protective devicemsore safe operation in compliance
with applicable regulations as described in thegaph on protective devices.
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The block diagram shows an AURORA PVI-3.8/4.6-1-0JWith two independent
input DC-DC converters; each converter is dedicateda separate array with
independent Maximum Power Point Tracking (MPPT)tagn This means that the
two arrays can be installed with different positiomnd facing different directions.
Each array is controlled by an MPPT control circuit

Thanks to AURORA'’s high efficiency and large hessipation system, this inverter
provides operation at maximum power in a broad easfgambient temperatures.

The inverter is controlled by two independent Dagignal Processors (DSP) and one
central microprocessor.

This way, network connection is controlled by twalépendent computers in full
compliance with electrical power supply and safegulations.

The AURORA inverter operating system communicatéth whe related parts to
perform data processing.

This guarantees optimal performance levels of thelewcomplex and high yield in all
insulation and load conditions, always in full resp of directives, laws and
provisions.

2.4 Protective Devices
24.1 Anti-Islanding

When the local distribution network fails due téaalt or when the equipment is shut
down for maintenance operations, the Aurora invershould be physically
disconnected under safety conditions, so as teegr@ny personnel working on the
network, all in full compliance with the applicabfational standards and laws. To
avoid possible islanding operations, AURORA is jpded with an automatic
disconnection protection system called 'Anti-Islagd

The AURORA PVI-3.8/4.6-1-OUTD model is equipped fwia state-of-the-art anti-
islanding protection system certified to the follog/standards and regulations:

» CSA-C22.2 N.107.1-01 UL Std N.1741
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2.4.2 Grounding/differential Protection Fault

one of the DC input terminals to be connected ¢oslystem's earth. Carefully
evaluate the national standard so that the invert@put is correctly
grounded.

c WARNING : Some national and local regulations make it cdsgyy for

A sophisticated ground protection circuit contihyahonitors the ground connection;
when it detects a ground fault, this circuit shdtsvn AURORA and turns on a red
LED on the front panel to indicate a ground fawhdition. The Aurora inverter is

equipped with a terminal for the system ground cohars.

For further details on the grounding of the ternsnand protective devices, please
refer to section 3.3.10.

[@3 NOTE: For further details of AURORA shutdown or possiloieuses of
malfunction, please refer to paragraphs 5.3.

The protective devices for ground failures complthwhese standards:

» CSA-C22.2 N.107.1-01 UL Std N.1741

2.4.3 Additional Protective Devices

AURORA is equipped with additional protections taagantee the safe operation

under any circumstances. Such protections include:

»  Constant monitoring of grid voltage to ensure th@tage and frequency remain
within the specified operational limits (in acconda with UL 1741 standard);

»  Automatic power limitation control based on intdrtemperature monitoring to
avoid overheating (heat sink temperatai®&8°F).

AURORA's many control and protection devices resultin a redundant structure

to guarantee operation in absolute safety.
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3

INSTALLATION

c WARNING : The electrical installation of the Aurora invertewust be

performed in accordance with the electrical stamsl@rescribed by the local
regulations and by the National Electric Code (MNBIPA 70 standard).

c WARNING : The connection of an Aurora inverter to the eleat

3.1

distribution grid must be performed only after rigo®y authorization from
the utility that operates the grid.

Package Inspection

E@ NOTE: The distributor delivered your Aurora inverter teetcarrier safely

packaged and in perfect condition. Upon acceptasfc¢he package, the
carrier assumes responsibility for its safe delivein spite of careful
handling, transportation damage to the packagdsocdntents is always a
possibility.

The customer is encouraged to perform the follovanecks:

Inspect the shipping box for apparent damage, sascholes, cracking, or any
other sign of possible damage to its contents.

Describe any damage or shortage on the receivingrdents and have the carrier
sign his/her full name.

Open the shipping box and inspect the contentsirftarnal damage. While

unpacking, be careful not to discard any equipmpatts, or manuals. If any

damage is detected, call the delivering carrieddtermine the appropriate action.
Save all shipping material in the event that theieasends an inspector to verify
damage!

If the inspection reveals damage to the invertemtact your supplier, or

authorized distributor. They will determine if tleguipment should be returned
for repair. They will also provide instructions drow to get the equipment

repaired.

It is the customer's responsibility to file a clamith the carrier. Failure to file a

claim with the carrier may void all warranty sewvidghts for any damage.

Save the Aurora inverter's original shipping paekagthe event that you should
ever need to return the inverter for repair.
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3.1.1 Inspecting package contents

Description Quantity (No.)
Aurora Inverter 1
Bag containing: 1

Nr.4 6.3x70 screws, nr.4 SX10 blocks, 2 cables
AWG10, Torx20 wrench, nr.1 6x10 screw, nr.5 d/18
washer, 2 counterparts for signal connectors (3
poles), 2 counterparts for signal connectors (&8§0l
Nr.1 wall mounting bracket

Installation and Operator's Manual 1
Certificate of warranty 1
CD-ROM with communication software 1

3.2 Selecting the installation location

Installation location should be selected basederfdllowing considerations:

» Height from ground level should be such as to enslat the display and status
LEDs are easy to read.

» Select a well-ventilated location sheltered fromedi sun radiation. Choose a
location that allows unobstructed airflow around thverter.

« Allow sufficient room around the inverter to enabklsy installation and removal
from the mounting surface.

» Adoor is provided on the front of the inverteraitow for hardware maintenance.

The following figure shows the recommended minimual@arances around the
inverter:
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150 mm
(6")

150 mm
NN (6") i
E ~
)

200 mm
(8")

Fig. 4 - Installation Location - Minimum Clearancesaround the Aurora Inverter

RECOMMENDED ARRANGEMENT

Fig. 5 - Recommended Installation of Aurora Invertes
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D%D NOTE: Tilted mounting is permitted (see Fig. 6), but witduce heat
dissipation and may result in self-derating.

WARNING : The inverter surface may become hot to the todating

operation. To avoid burn injury, DO NOT touch tim¥erter surface during
operation.

NO Derating
—

ch =5 091—5“ <

oF 2,
Q ' °

Fig. 6 - Tilted Mounting

The Aurora inverter should be mounted verticallyshewn in Fig. 6. Always follow
the relative mounting instructions provided in théction.

D%D NOTE. It is recommended that you DO NOT expose the fuioverter to
direct sun radiation or any other heat source,utlioly heat generated by
other Aurora inverters (see Fig. 5).

When the ambient temperature rises above 122°FPiéF4.6-1-OUTD,
140°F for PVI-3.8-1-OUTD the inverter may self-deraghe output power.

» Always make sure that the airflow is not blockedivy installations.
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3.2.1 Wall mounting for -S-US models

Included in the shipping package is a mountingwith 4 screws and 4 wall plugs
provided for mounting the metal bracket to a cotecneall. The screws should be
mounted in the 4 holes present in the bracket (stasypos B in Fig. 7).

If needed to ensure stability of the inverter, yan use 2 additional screws in the 2
holes shown as pos A in Fig. 7.

WARNING : The bracket needs to be mounted vertically tovth# and the
A side with the hook (shown as pos C in Fig. 7) sthdad mounted with the
hook pointing upward as shown in the picture.
[@3 NOTE: If the installation is done on a concrete wall, wedl plugs provided
should be used, and the mounting holes in the waladiuld have a 0.4”
diameter and 3” depth.

[@ NOTE: When the wall is made of a different material (ottf&n concrete),
the installation should be done using adequate tmaumaterial. Power-One
recommends always using stainless steel screws.

After the bracket is secured to the wall, instiadl inverter as shown in Fig. 7.

The inverter should be hung onto the bracket ugieghooks D and F that need to be
well inserted into their counterparts C and E (Dreects to C and F connects to E).

The inverter needs to be lifted up and then slidrdover the hooks making sure that
the connecting points in the bracket and in thélmd¢he inverter engage properly.

After the inverter is hung onto the wall mountingneeds to be secured using a
M6x10 screw and the relative washer that will pdseugh the opening on the lower
side of the inverter (shown as pos H in Fig. 7) iemd to the PEM fastener in position
G of the bracket.
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Fig. 7 - Wall Bracket and Wall Mounting (only -S-USmodels)
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3.2.2 Wall mounting for -US models

Included in the shipping package is a mountingwith 4 screws and 4 wall plugs
provided for mounting the metal bracket to a cotecneall. The screws should be
mounted in the 3 holes present in the bracket (stasypos B in Fig. 8).

If needed to ensure stability of the inverter, y@n use 2 additional screws in the 2
holes shown as pos A in Fig. 8.

WARNING : The bracket needs to be mounted vertically tovth# and the
A side with the hook (shown as pos C in Fig. 8) sthdad mounted with the
hook pointing upward as shown in the picture.
[@3 NOTE: If the installation is done on a concrete wall, wedl plugs provided
should be used, and the mounting holes in the waladiuld have a 0.4”
diameter and 3” depth.

[@ NOTE: When the wall is made of a different material (ottf&n concrete),
the installation should be done using adequate tmaumaterial. Power-One
recommends always using stainless steel screws.

After the bracket is secured to the wall, instiadl inverter as shown in Fig. 8.

The inverter should be hung onto the bracket utileghook D that need to be well
inserted into its counterpart C.

The inverter needs to be lifted up and then slidrdover the hook making sure that
the connecting points in the bracket and in thélmd¢he inverter engage properly.

After the inverter is hung onto the wall mountingneeds to be secured using a
M6x10 screw and the relative washer that will pdiseugh the opening on the lower
side of the inverter (shown as pos H in Fig. 8) imd to the PEM fastener in position
G of the bracket.
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3,5m

11,

Fig. 8 - Wall Bracket and Wall Mounting (-US model$
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3.3

> b b bbbBbB

Before Performing the Electrical Connections

WARNING : Before performing any operation on the Switch Bmwer
input or on the inverter ALWAYS PERFORM the discention procedure
as explained in sections 3.3.1 or 3.3.2 of thisumén

WARNING: The electrical connections must be connected afisr the
Aurora inverter is firmly mounted to the wall.

WARNING : The connection of the Aurora inverter to the wleal
distribution grid must be performed by qualifieddamained personnel and
only after receiving authorization from the utilityat operates the grid.

WARNING: For a step-by-step description of the correct gdoce, please
read - and closely follow - the instructions praddin this section (and its
subsections) and all safety warnings. Not complywith the instructions
that follow can lead to hazards and possible injtrypersonnel and/or
equipment damage.

WARNING: All field wiring connected to signal circuits (WIND
ALARM, REM & RS485) must be UL/CSA certified, ratedD0 Vdc or

higher, and must be additionally protected by meahs non-metallic

conduit. Take care to provide means for securihghal above mentioned
wiring away from both AC side and DC side field wg. Moreover, AC

side field wiring should be secured away from Déedield wiring.

WARNING: Always respect the nominal ratings of voltage andrent

defined in section 8 (Technical Features) when giésg your system.

Please observe these considerations in desigréngfhibtovoltaic system:

» Maximum array DC voltage input to each MPPT circ&20 Vdc
under any condition.

» Maximum array DC current input to each MPPT circlit Adc (PVI-
4.6-1-OUTD), 12.5A (PVI-3.8-I-OUTD).

WARNING: The electrical installation of the Aurora invertetust be

performed in accordance with the electrical stadsigrrescribed by the
local regulations and by the National Electric Co@eNSI/NFPA 70

standard).
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On the AC output side an automatic magnetothermitck should be inserted
between the Aurora inverter and the distributiad ¢gee sections 3.3.1 or 3.3.2 of this
manual).

WARNING : To reduce the risk of fire, connect only to acuit provided

with 25A maximum branch circuit overcurrent protentfor PVI-3.8-1 or

with 32A maximum branch circuit overcurrent proteotfor PVI-4.6-1 in
accordance with the National Electric Code (ANSIA¥70)

-S-US-xx models have an integrated DC switch 608%:2US-xx models don't have
an integrated DC switch, it must be externally jted by the installer.

3.3.1 ELECTRICAL CONNECTING and/or DISCONNECTING
procedure (only -S-US-xx models)

PERFORMED before accessing the power input of thié#c8 Box in order

2 WARNING : THE FOLLOWING OPERATIONS MUST ALWAYS BE
to avoid injury to personnel and/or damage to emeipt.

STEP 11If the inverter is connected to the AC Grid (Fi@. L Terminal Block for AC
Connection— pos. "1", "2" and "3") DISCONNECT tmérter from the AC Grid by
opening the switch indicated as Part “D” in Fig. Blectrical Connection Diagram.

STEP 2Disconnect the DC side switch integrated in thelwvBox.
STEP 3Carefully cover all the photovoltaic panels usipg@priate cover or perform

the grid CONNECTION and/or DISCONNECTION operatidaring night hours.
Ensure that the no photovoltaic panel can provigegy during this operation.
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AC Ground

AC Fault H

PV e o ENERGY =0

Array 1 " Auwora (part: "D") 1(>100 mA ] COUNTER 0%

SUAY Inverter - . L nEn o

(part: "A") :(purt:“crj (part : "E™) (part: "F") =

PV

Array 2
(part:"B")

Fig. 9 - Electrical Connection Diagram (-S-US mods)

WARNING : To avoid the risk of electric shock from energprsd in
capacitors, wait 5 minutes after disconnecting bathand DC sides before
opening the front panel.

WARNING : A requirement, when selecting the electrical eablis to
carefully evaluate the nominal operating voltadges insulation rating, the
max operating temperature, the current rating, taedlammability rating in
accordance with the local safety standards.

When selecting the wire for the installation, th@rect size needs to be
selected in order to avoid efficiency loses. ReaeiTable CN-01 (section
3.3.7.1) "AC Grid Connections" to select the calike.
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3.3.2 ELECTRICAL CONNECTING and/or DISCONNECTING
procedure (only -US-xx models)

EXTREMELY CAREFULLY in order to avoid injury to psonnel and/or
equipment damage. The Aurora inverter works at highage levels that
may be extremely dangerous if all precautions atehserved.

2 WARNING: FOLLOW EACH STEP OF THIS PROCEDURE

WARNING : THE FOLLOWING OPERATIONS MUST ALWAYS BE
A PERFORMED before accessing the power input of tiverter in order to
avoid injury to personnel and/or damage to equigmen
STEP 1If the inverter is connected to the AC Grid (FI§- Inverter Terminal Block
for AC Connection — pos. "1", "2" and "3") DISCONRE the inverter from the AC
Grid by opening the switch indicated as Part “D”Hig. 10- Electrical Connection
Diagram.

STEP 2Disconnect the DC side external switch indicategas “H” in Fig. 10.
STEP 3Carefully cover all the photovoltaic panels usipgm@priate cover or perform

the grid CONNECTION and/or DISCONNECTION operatidaoring night hours.
Ensure that the no photovoltaic panel can provigegy during this operation.
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AC Ground
AC Fault R
. . [=
PV bipclar | Protection ENERGY z
Array 1 Aurora (part: "D") (5100 mA) COUNTER 0%
tAr inverter - - e g
(par ) — (part - "E") (part:"F")

El—- L»— -

DC Switch
PV (part: "H")
Array 2
(part: "B")

-

AN
AN

Fig. 10 - Electrical Connection Diagram (-US modejs

WARNING : To avoid the risk of electric shock from energgred in
capacitors, wait 5 minutes after disconnecting bathand DC sides before
opening the front panel.

WARNING : A requirement, when selecting the electrical eablis to
carefully evaluate the nominal operating voltades insulation rating, the
max operating temperature, the current rating, taedlammability rating in
accordance with the local safety standards.

When selecting the wire for the installation, th@rrect size needs to be

selected in order to avoid efficiency loses. ReeiTable CN-01 (section
3.3.7.1) "AC Grid Connections" to select the catike.

7\
Power-one-

V( hanging the Shape of Power



Installation and Operation Manual Page 340#f 1
(PVI-3.8/4.6-1-OUTD-US Rev.: 1.1)

3.3.3 Removing the Front Cover and Accessing the Internalerminal
Block.

WARNING : Before performing any operation on the Switch Bmwer
input or on the Inverter, ALWAYS perform the discattion procedure as
explained in section 3.3.1 or 3.3.2 of this manual.

To remove the front cover of the inverter, loosea 4 screws shown in Fig. 11, pos
“A” using the torx screwdriver provided in the baith the inverter.
To remove the front cover of the switch box, loo#®n4 screws shown in Fig. 11, pos
“B” using the torx screwdriver provided in the baih the inverter.

Fig. 11 - Aurora Inverter Front Panel and Dc Switch

When the connection operations are completed,tediise front cover and tightethe
4 screws into the cover with at least 1.5Nm (132bs) torque to ensure proper
waterproof sealing.
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3.3.4 Aurora Switch Box Description

Fig. 12 - DC Switch Box Layout

Pos. Fig. 11 | Description |
A | DC Power cable knockouts — SIZE: 17, %" |
B | AC Power cable knockouts — SIZE: 17, %" |
C | DC Switch |
D | Signal cable entries — SIZ&2" |
E | AC Power cable hole — SIZE: 3" |
F | DC Power cable hole — SIZE: %" |
G | Ground cable knockout — SIZ&5” |

WARNING: The Switch Box disconnects the DC current frome th
A photovoltaic panels when the switch is in “OFF” itios (see the electrical
schematics in Fig. 12 and DOES NOT disconnect theliAe going to the
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Grid. To disconnect the inverter from the AC Grile AC switch (not
included in the Switch Box) must be disconnectexk (Big. 9- "Connection
Diagram").

WARNING : Due to the high voltage present on the powerecablthe
A Switch Box, ALWAYS disconnect the Switch Box frolmetDC power cables
as described in the section 3.3.1 prior to worlanghe cables.

+IN1 |—— - +IN1 5
Z. -IN1 |0— -IN1 '0‘:
-IN2|—> -IN2 Z
9_(901 Ground .
. DC Switch Box AURORA
9_ DC2 Ground
a 1le - 1 o
o 2o ¢ x
o 3|< - 3 ©
a—oMain
Ground

Fig. 13 - Switch Box DC Electrical Schematic (onlfor -NG models)

WARNING : The electrical schematics in Fig. 13 shows -NGlet®. In that

A case the switch will physically disconnect only fhasitive DC inputs while
the negative are always grounded by the fuse.F@rmodels the switch will
physically disconnect only the negative DC inputsilev the positive are
always grounded by fuse.
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E Fig. 14 - Switch Box, Internal View D H
POS | Details |
A | DC terminal input |
B | DIN bars for accessories |
C | DC switch |
D Main Ground @ - Max Wire Size = AWGH# 4 (Refer to local code for
minimum wire size)
E | Ground |
F | AC terminal output |
G | Cable Knockouts : SIZE 17, % |
H | Plastic conduit for signal cables |
| | Fuse Holder |

Table SBD — Switch Box Internal Parts Summary.
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3.3.4.1 ACand DC wire selection

A

The following tables help installers to select tineper cable size and tighten
correctly to the screw terminals

PVI-3.8-1-OUTD
AWG  167°F| AWG  194°F
(75°C) (90°C)
DC input wiring PVI-3.8-1-OUTD-S- 8-4 10-4
US-xx
PVI-3.8-1-OUTD-US- 8-6 10-6
XX
Ground PVI-3.8-1-OUTD 4 4
AC output wiring | PVI-3.8--OUTD-S- 8-4 10-4
US-xx
PVI-3.8-1-OUTD-US- 8-6 10-6
XX
Main ground PVI-3.8-1-OUTD 6 6
PVI-4.6-1-OUTD
AWG  167°F| AWG  194°F
(75°C) (90°C)
DC input wiring PVI-4.6-1-OUTD-S- 8-4 10-4
US-xx
PVI-4.6-1-OUTD-US- 8-6 10-6
XX
Ground PVI-4.6-1-OUTD 4 4
AC output wiring | PVI-4.6--OUTD-S- 8-4 8-4
US-xx
PVI-4.6-1-OUTD-US- 8-6 8-6
XX
Main ground PVI-4.6-1-OUTD 6 6
I\
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3.3.5 AURORA Inverter Typical Electrical Installations.

WARNING : THE INPUT CURRENT shall not exceed 14 Adc for PA/6-
I-OUTD, 12.5A for PVI-3.8-1-OUTD for each input chael.

3.3.5.1 Installation of -S-US-xx models

WARNING : For -S-US-xx models, before performing any ogerabn the
Switch Box power input, ALWAYS perform the discomtien procedure
explained in section 3.3.1 of this manual.

Step 1:Disconnect from the AC Grid by turning Off the"ABpolar Switch" — Part
"D" in Fig. 9.

Step 2: Remove the Switch Box cover and the Inverter cagedescribed in section
3.3.3 and connect the DC cable to the terminalkblicpos "A" in Fig. 14 carefully
check the correct polarity of the DC cable.

Step 3:Connect the AC cable by following the instructionssection 3.3.7. Refer to
Table CN-01 "AC Grid Connection"

Step 4 (optional): Open the inverter cover as described in sectiBrB3and connect
the signal cable. Pass the cables inside the BWitx through the input knockouts
(see pos "D" Fig. 12), put the signal cables insigeplastic conduit (see pos "H" Fig.
14), and then inside the inverter through the cgtdad placed in the upper side of the
Switch Box; finally screw the cables to the conoestcounterparts present in the
mounting kit and connect it to the inverter.

Step 5:Remove the cover from the photovoltaic panel ort figai the sun to irradiate
the panel

WARNING : Verify that the DC voltage in the Switch Box ingterminal
block pos. "A" Fig. 14) has the correct polaritydés within the operational
range.
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If the parameters are within the operating randanee in the specification, close and
secure the inverter and the Switch Box covers atidvf the instructions in section 4,
“START-UP”.

3.3.5.2 Installation of -US-xx models

WARNING : For -US-xx models, before performing any operatim the
Inverter power input, ALWAYS perform the disconrieat procedure as
explained in section 3.3.2 of this manual.

Step 1: Disconnect from the AC Grid by turning off the"ARipolar Switch" — Part
"D" in Fig. 10.

Step 2: Remove the Inverter cover as described in se@&i88 and connect the DC
cable to the terminal block on the PCB. Be surpaetng marking (+Inl, -In1, +In2, -
In2) and carefully check the correct polarity of ihC cable.

Step 3: Connect the AC cable by following the instructionssection 3.3.7. Refer to
Table CN-01 "AC Grid Connection”

Step 4 (optional): Connect the signal cable. Screw the cable to thropriate
connector counterpart present in the mountingrdgt @onnect it inside the inverter.

Step 5:Remove the cover from the photovoltaic panel ort faai the sun to irradiate
the panel

3.3.6  Possible Aurora DC Input Configuration

WARNING : Before performing any operation on the Switch Bmwer
input or on the Inverter, ALWAYS perform the discattion procedure as
explained in section 3.3.1 or 3.3.2 of this manual.

The Aurora inverter can be configured with an irelegent MPPT for each DC input
channel or with the 2 input DC channels connecategarrallel with one MPPT. If the
inverter is configured with 2 independent MPPT% thax current for each channel
shall not exceed 14 Adc for PVI-4.6-1-OUTD, 12.5cAfr PVI-3.8-1-OUTD and the
power input for the single channel shall not excéédV.
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(PVI-4.6-I-OUTD), 12.5 Adc (PVI-3.8-1-OTD) for eaclthannel (single

c WARNING : THE INPUT CURRENT SHALL NEVER EXCEED 14 Adc
contact in the terminal block “D.C+/IN1 e+ IN2").

WARNING : THE INPUT POWER FOR SINGLE CHANNEL SHALL
NEVER EXCEED 3 kW.

After the DC connection is completed, follow thstimictions in section 3.3.7.
3.3.6.1 Independent Connection of the Aurora DC inputs

WARNING : Before performing any operation on the Switch Bmwer
input or on the Inverter, ALWAYS perform the discattion procedure as
explained in section 3.3.1 or 3.3.2 of this manual.

User who wants to use each channel independerglyoh@move the parallel cables in
Fig. 16 and to connect DC wiring to each channel.

The switch “S1” indicated in Fig. 15 should be @ddo position “IND” in order to
configure the inverter in independent mode.

Stbet e o

MEMORY CARD )
TERM. RS485(A)
1200 e =

Fig. 15 - Configuration switch
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3.3.6.2 Parallel Connection of the Aurora DC inputs (default set-up)

JAAN
JAAN

A

WARNING : Before performing any operation on the Switch Bmwer
input or on the Inverter, ALWAYS perform the discattion procedure as
explained in section 3.3.1 or 3.3.2 of this manual.

WARNING : When the current from the photovoltaic array extse14 Adc
(PVI-4.6-1-OUTD), 12.5 Adc (PVI-3.8-1-OTD), when ¢harray power
exceeds the limit for the single channel (see tabl8.1 paragraph) OR
when there is a consistent unbalance of the poegvden two arrays, it is
necessary to parallel the 2 inputs.

WARNING : When the inverter is configured with parallel inghe current
to the 2 input terminals in the Switch Box shalldsgually distributed in such
a way to limit to 14 Adc (PVI-4.6-I-OUTD), 12.5 AdeVI-3.8-1-OTD).

To parallel the 2 inputs, 2 AWG10 cables shouldibed to connect the terminal block
—IN1 and —IN2, and +IN1 and +IN2 as shown in Fi§.(1 black and 1 red cable)

7\
Power-oine-

V( hanging the Shape of Power



Installation and Operation Manual Page 430 1
(PVI-3.8/4.6-1-OUTD-US Rev.: 1.1)

Fig. 16 - Parallel Connection

The switch “S1” indicated in Fig. 15 should be @dcto position “PAR” (default
position) in order to configure the inverter in aikal mode (default set-up).

After switching the Aurora inverter to parallel modonfiguration, the front panel
should be reinstalled (apply 13.2 in-lbs of torqaesach of the 4 screws). After the
front panel is secured, it is possible to begin BEART-UP procedure. (see
section 4).

3.3.7 Connection to the AC GRID

WARNING : Before performing any operation on the Switch Bmwer
input or on the Inverter, ALWAYS perform the disce@ction procedure as
explained in section 3.3.1 or 3.3.2 of this manual.
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3.3.7.1 Connection to the AC GRID for -S US-xx models

Step 1: Remove the Switch Box front panel (remove the #ews in pos “B” of
Fig. 11).

Step 2: Lay down the cable between the Aurora inverter #rel AC disconnect
switch.

Step 3:Pass the AC cable inside Aurora through one ot#ide glands present in the
lower side of the Switch Box (see Fig. 12 pos. tB"E").

Step 4: Connect the 3 AC wires to the relative terminabchl present inside the
Switch Box (Fig. 17). The AC wire connections shibbke done based on the type of
AC Grid by following Table CN-01 —"AC Grid Connegti ". The ground cable shall
be connected to the terminal block indicated bypthiater of pos. "F" of Fig. 14.

requirements of sections 690.41 through 690.4he@NEC, ANSI/NFPA 70

WARNING : The photovoltaic grounding shall be installed ptre
A and it is responsibility of the installer.
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Fig. 17 - Terminal Block for AC connection (-S-US radels)

Based on the local GRID standards, it is possiblseiect different connection types.
The available configurations are shown in the fsifgy table Table CN-01 — "AC
Grid Connections").
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L1 L1 L1
(a)
%
a N
Z
P N
%) L3 L2 L2 L3 L2
o
@
U 208V~ 240V~ 277V~
3PH -A SPLIT- PHASE 3PH -Y
TERMINAL 1 2 3 1 2 3 1 2 3
WIRE L1* [ L2* - L1 L2 N N L1 * -
AWG # 4-8

Table CN-01 — AC Grid Connections

[@ (*) IMPORTANT : If several Aurora inverters are installed in eetphase

AC GRID, it is recommended to distribute the ineestbetween the phases
in order to reduce the power unbalances betweepttases. Always refer to
the local standards.

3.3.7.2 Connection to the AC GRID for -US-xx models

Step 1: Remove the Inverter front panel (remove the 4 \gsrén pos “A” of
Fig. 11).

Step 2: Lay down the cable between the Aurora inverter vl AC disconnect
switch.

Step 3:Pass the AC cable inside Aurora through one ot#ide glands present in the
lower side of the Inverter

Step 4:Connect the 3 AC wires to the relative terminaldil present inside the
Inverter (Fig. 18). The AC wire connections shobéddone based on the type of AC
Grid by following Table CN-01 —"AC Grid ConnectidnThe ground cable shall be
connected to the terminal block indicated by thmigo of pos. "A" of Fig. 18.
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Fig. 18 - Terminal Block for AC connection (-US moéls)

3.3.8 Connection of RS485 and Alarm contact (optional)

WARNING : Before performing any operation on the Switch Bmwer
input or on the Inverter, ALWAYS perform the discattion procedure as
explained in section 3.3.1 or 3.3.2 of this manual.

3.3.8.1 Connection of the R$485 and Alarm contact for -S-US-xx models

Step 1: Remove the Switch Box front panel (remove the #ws in pos "B" of
Fig. 11). Remove also the cover of the Aurora iterer(screw pos. "A" of
Fig. 11) in order to gain access to the terminatblboard.

Step 2: Lay down the cables between the Aurora invertat tre outside passing
trough the provided holes and cable plastic cormuithe Switch Box.

Step 3: Connect the communication and the alarm cabldegacommunication and
alarm terminal block on the right side of the irteer Follow the marking on the
terminal block for appropriate connection.
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WARNING : All the screws on the electrical input/outputnté@ral block of
A the inverter should be tightened using 13 in/lvgue.

3.3.8.2 Connection of the R$485 and Alarm contact for -US-xx models

Step 1. Remove the cover of the Aurora inverter (screw .pda" of
Fig. 11) in order to gain access to the terminatbklboard.

Step 2: Lay down the cables between the Aurora invertat @@ outside passing
trough the provided holes and cable glands onrtherter.

Step 3: Connect the communication and the alarm cabléhgéacommunication and
alarm terminal block on the right side of the irteer Follow the marking on the
terminal block for appropriate connection.

WARNING : All the screws on the electrical input/outputnté@ral block of
A the inverter should be tightened using 13 in/lvgue.

3.3.9 Selection of the grid standard

WARNING : Before performing any operation on the Switch Bmwer
input or on the Inverter, ALWAYS perform the discattion procedure as
explained in section 3.3.1 or 3.3.2 of this manual.

The inverter has a couple of selectors Fig. 19aifig installer to set the proper grid
standard. The unit will leave the factory with thesglectors in ‘0”0’ position (default
setting). The installer must select the right gsidndard in order to allow the proper
inverter connection to grid.

To access the selectors remove the inverter franélpas explained in section 3.3.3.

WARNING : Before selecting the grid standard on the urgckhaccurately

what is the necessary standard.

[@ NOTE: Default position of selectors ‘0”0’ is a positichat doesn’t allow
connection
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Perform the selection of the grid standard basmthe following table

Left selector Right selector Grid standard Display language
0 0 Default English
0 1 VDE (Germany) German
0 2 UL - 208 Single Phase English
0 3 UL - 240 Split Phase English
0 4 UL - 277 Single Phase English
0] 5 Enel (Italy) Italian

Once installer has selected the standard the 24tteowill start decrease. During the
first 24h of grid connection it is still possible thange standard (in case of mistakes).
User can check the counter residual time scrotligmenu

3.3.10 Grounding mode and Ground fuse replacement

WARNING : Before performing any operation on the Switch Bmwer
input or on the Inverter, ALWAYS perform the discattion procedure as
explained in section 3.3.1 or 3.3.2 of this manual.

7\
Power-one-

VE‘ hanging the Shape of Power



Installation and Operation Manual Page 5003 1
(PVI-3.8/4.6-1-OUTD-US Rev.: 1.1)

Aurora units grounding mode is identified by PNx-RG indentify a unit with
Positive Grounding while -xx-NG a unit with Negai@rounding.

D%D NOTE: Choose the PN in order to fulfil plant requirertsen

Fuse holder is place on the bottom of the inve(iteside the Switch Box for -S-US
models) as shown on Fig. 14 Part “I". Unscrew thgefholder in order to change the
fuse if necessary. Replace only using appropriges:

Littelfuse KLKD-1

3.4 Disconnecting the AURORA Inverter from the DC Switd Box (only -S-
US-xx models).

Use the procedure in paragraph 3.4.1 anytime thdd hecessary to electrically
disconnect the Aurora inverter from the DC SwitatxB

3.4.1 ELECTRICAL DISCONNECTION OF THE INVERTER FROM
THE SWITCH BOX PROCEDURE

WARNING : The Aurora inverter operates at high voltages tan be

A extremely dangerous! CARFULLY FOLLOW EACH STEP OFRHIB
PROCEDURE in order to avoid injury to personnel /andequipment
damage.

STEP 1 Disconnect the inverter from the AC Grid using tAC disconnect switch
shown as " Part "D" in Fig. 9 " Connection Diagfam

STEP 2 Disconnect the High Voltage DC power line comingm the photovoltaic
arrays using the appropriate switch (switch "C'thef Switch Box shown in Fig. 12).
Turn the switch to the OFF position as shown orsttkeprint shown in Fig. 12.

STEP 3 Wait about 5 minutes to allow the internal capasito discharge (verify that
the LEDs on the front panel are OFFlIhis step completes the electrical
disconnection of the inverter from the DC Switch Ba.
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After the ELECTRICAL DISCONNECTION OF THE INVERTEFFROM THE
SWITCH BOX PROCEDURE has been completed, removetli@nt panels from
the AURORA inverter as shown in section 3.3.3.

Disconnect the DC cable from the inverter boardnfree the 4 screws from the
terminal block + and — IN1 and + and — IN2 in Fi§)

Disconnect the 3 AC cables (“1", "2" and "3") frahe inverter pos "A", "B" and C in
Fig. 18.

Remove signal cables disconnecting from inverter.

Place the DC cable inside the Switch Box; closehible in the upper side of Switch
Box using the following water-tight caps.

Quantity Size Alternative
2 G1” M32
2 G1/2" PG16, M20

Close the Switch Box cover using the 4 screws.

3.5 CR2032 Lithium Battery Replacement

WARNING : Before performing any operation on the Switch Bmwer
input or on the Inverter, ALWAYS perform the discattion procedure as
explained in section 3.3.1 or 3.3.2 of this manual.

Inside the Aurora inverter there is a CR2032 lithibattery. When this battery is at
end-of-life, a message will be shown in the disptdgrming that the battery needs to
be replaced.

The battery is visible after removing the Auroraarter's front panel. Refer to section
3.3.3 for the procedures to remove the front panel.
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To insert the new battery into the battery holder battery needs to be slid at a 30°
angle as shown in Fig. 20, and when pushed in eertion it should seat into the
correct position within the holder.

Battery

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

Fig. 20 - Lithium Battery Replacement

WARNING : The replacement of this battery should be peréatranly by
A trained personnel.

After battery replacement is completed, reinstaltl @ecure the front panel of the
inverter and perform the START-UP procedure inisec.
It is necessary to set Date and Time from displayun
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4  STARTING UP AND SWITCHING THE INVERTER OFF

WARNING : Do not place any items on the AURORA inverter idgr
A operation.

WARNING : Do not touch the heat sink when the invertergerating, as
some parts may be hot and cause burns.

4.1  Start-Up Procedure

WARNING : To start the inverter a DC voltage of at leasb\dZan be
A supplied or, with no DC present but with grid vgkapresent, press on the

side key indicated as STBY SUPPLY for at leastéasds. The position of
the key is shown in Fig. 21. For further information the use of the start-up key,
please refer to 4.2.

Depending on the DC input voltage present, therbevdehaves as follows:

a) When the inverter is switched off, it will start ason as the input voltage
value of 130 Vdc is reached.

b) The inverter will display the message 'Waiting Suntil the input voltage
exceeds the set Vin start value (see paragrapb.8)5.

c) When the Vin start value is exceeded, the investiirdisplay the message
Vac absent if the grid is not connected or it wibnnect to the grid if it is
there.

d) The inverter will remain connected to the gridhétinput voltage is between
70% of the Vin start set and 520 Vdc. If the inpoltage value is outside this
range, the inverter disconnects itself from thel.gri

The procedure for commissioning AURORA is the faliog:

1) Set the inverter's integrated DC disconnectcdw(for the photovoltaic panels)
to ON

2) Set the AC disconnect switch (for the grid) ex#d to the inverter to ON.
There is no specific order for closing the two shis.
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3) Once both switches are closed, the invertetsstae grid connection sequence.
This routine is indicated by the flashing green LEDelled POWER over the
display.

This routine may take from 30 seconds up to severaltes, depending on grid
condition. Three screens are shown in sequencéeh@D display during this
routine:

e Grid voltage value and status compared to specifiealues
(within/outside range).

e« Grid frequency value and status compared to specifvalues
(within/outside range).

4) When the connection sequence is completed, AUROR&SSsOperating;
proper operation is indicated by a warning sound! tae green LED staying
on steady.

5) If the grid check routine does not give a positigsult, the unit will repeat
the procedure until all grid voltage and frequermmgrameters and grid
configuration are found to be within the specifradge. During this process,
the green LED will keep flashing.

4.2  Start-Up using side button

In case of missing DC voltage, when the AC is prigpeonnected and present, user
can turn on the inverter only pressing for morentBaseconds on the side key Fig. 21.
A “beep” will indicate the detection of pressed Keym the inverter.

The key is located on the right side of the inverte

The inverter will stay on for 10 minutes allowingeey type of control on the display

(statistics, settings etc.). The inverter will wonhnect to the grid until a valid DC input

will appear.

If turned on with no DC voltage the inverter wikaienergy from the grid to stay on
(less than 20W).
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Fig. 21 - Stand by supply key

4.3  Shut-Down Procedure
There are three options for shutting down the it@rer

1) Disconnect the DC and the AC grid, by disconnectthgir disconnect
devices (in any order). The inverter will shut doafter a few seconds, which
are needed to discharge the internal capacities.

2) Disconnect the DC, by disconnecting its disconmstice and waiting for
the set UV port. Time (see paragraph 5.5.6.12).

3) Disconnect the grid, by disconnecting its disconmvice with a DC input
of less than 130 Vdc.
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5 USER INTERFACE, MONITORING AND DATA TRANSMISSION
5.1 User Interface Mode

Normally, the AURORA inverter operates automatigadind needs no particular

supervision. When solar radiation is not enouglye¢oerate power for the grid (for

instance, at night), AURORA disconnects automdiicahd goes into standby mode.

The operating cycle is resumed automatically thement solar radiation becomes

strong enough. This is indicated by the LEDs.

The AURORA inverter provides operational data tigtothe following instruments:

» Indicator lights (luminous LEDSs)

»  Operational data on the LCD display

» Data transmission on a dedicated serial RS-485 Ia¢a can be collected by a
PC or a data logger equipped with an RS-485 pbanIRS-485 line is used, it
may be convenient to use the AURORA USB/RS-485_28#al interface
converter model number PVI-USB-RS485 232. An optioAURORA Easy
Control data logger is also available.

c WARNING : The RS-485 cable must assure a protection efast 600V.
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AURORA

Analog inputs
Digital Input/Output

=/

H u H @ Aurora Easy Control
|l _ o
Rs485
adapter Ethernet
N
D /
4

wezee| Can )
Ethernet

End User's computer

Fig. 22 - Data Transmission Options
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Data Types Available

AURORA provides two types of data that can be obdld using the display and/or the
appropriate interface software.

5.1.1 Real-Time Operational Data

Real-time operational data can be transmitted aonaghel through the communication
lines and are not stored inside the inverter. Thee fAURORA Communicator
software (available on the installation CD) may used to transmit data to a PC.
Please check at www.power-one.ctonthe latest updated version.

The following data is available:

Grid voltage

Grid current

Grid frequency

Power transferred to the grid
Voltage of photovoltaic array 1
Current of photovoltaic array 1
Voltage of photovoltaic array 2
Current of photovoltaic array 2
Serial Number/Code

Week of production

Firmware revision code

Daily energy

Leakage current of the system
Total energy

Partial energy

Mean grid voltage

Insulation resistance

Leakage current to ground
Date, time

VVVVVVVVVVVVVVVVYVYYVYY
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5.1.2 Internally Logged Data
AURORA stores the following data internally:

Total and partial counter of grid connection time

Total and partial counter of energy transferretheogrid

Energy produced daily (365 values)

Energy transferred to the grid every 10 seconddhferlast 8,640 periods of 10
seconds (which on average cover more than 2 ddgggéd data)

Last 100 fault conditions with error code and tistemp

YVVY

Y

The first two types of data are displayed on théldisplay and through the RS-485
interface, while all other data can be displayely through the RS-485 interface.
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5.2 LED Indicators

There are three LEDs at the side of the displag fliist LED from the left (POWER)
indicates proper operation of the inverter, the LiElhe middle (FAULT) indicates a
fault condition, whereas the LED on the right (GiRljicates a ground fault.

1. The green 'Power' LED indicates that AURORA is afiag correctly.
This LED flashes upon start-up, during the grid atheoutine. If a correct grid
voltage is detected and solar radiation is strarayugh to start up the unit, the LED
stays on steady. If not, the LED keeps flashingj sotar radiation becomes strong
enough to start up the inverter. In this condititme display will read 'Waiting
Sun....'

2. The yellow 'FAULT' LED indicates that the Auroraverter has detected a fault
condition. A fault description will appear on thisglay.

3. The red 'GFI' (ground fault) LED indicates that AORA is detecting a ground
fault in the DC side of the photovoltaic system.aftihis kind of fault is detected,
the AURORA inverter disconnects from the grid am@ tcorresponding fault
indication appears on the LCD display. AURORA remsain this condition until
the operator presses the ESC key to re-start tle qgmnection sequence. If
AURORA does not reconnect to the grid, contactiélodanical assistance service to
have the system repaired.

1 2 3 ESC UP | DOWN

ENTER

The following table shows all the possible LED actation combinations in regard
to the operational status of AURORA.
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LED STATUS

green:

red:

green:

2 | yellow:

red:
green:

red:

green:

4 | yellow:

red:
green:

red:

green:

yellow:

6  red:

yellow:

yellow:

yellow:

XANX XEX RBO0O XXEXXNK XXX

Key:

[ epon

|2 LED flashing

X] LED off

|:| Any of the above conditions

OPERATIONAL
STATUS

AURORA self-
disconnection during
night-time

AURORA initialization,
settings loading, and
waiting for grid check

AURORA is powering
the grid

System insulation device
faulty

Defect — fault!!!

Installation Phase:
AURORA is
disconnected from the
grid.

NOTES

Input voltage less than
90 Vdc at both inputs

It is in transition status while
operating conditions are being
checked.

Standard machine operation
(search for maximum power
point or constant voltage)

Leakage to ground found

The fault can be inside or
outside the inverter. See the
alarm appearing on the LCD
display.

During installation, it
indicates set-up phase of the
address for RS-485
communication.
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green: d Grid disconnection Indicates a missing grid
7 yellow: [ | condition
red: =

NOTE: Inverter status is indicated by the correspondi&d turning to a

E@ steady on condition or flashing, and by a messagéhe AURORA LCD
displaying a description of the existing operatiwrfault condition (see the

following sections).
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<0 A<KO

<0
XX

<0
|

X
X
X
d
X
X

1)

2)

3)

4)

Night-time mode
AURORA disconnected during night-time; this occushen
input power is too low to feed the inverter.

AURORA initialization and grid check

Initialization is in progress: Input power suffioteto feed the
inverter; AURORA is verifying start-up conditionf( instance:
Input voltage value, insulation resistance value,)eand a grid
check routine is launched.

AURORA is feeding the grid

After completing a set of auto-test routines, shistem starts the
grid connection process.

As mentioned above, during this stage AURORA aatiically
tracks and analyzes the maximum power point (MP&T)he
photovoltaic field.

Ground insulation fault

AURORA indicates that insulation resistance wamtbto be too
low.

This may be due to an insulation fault in the @mstion between
the photovoltaic field inputs and the ground.

this fault yourself. The instructions below havebtofollowed

2 WARNING : It is extremely dangerous to attempt to correct

very carefully. In case you are not experiencedskiled
enough to work safely on the system, contact aialjzed
technician.

What to do after an insulation fault has been foud

When the red LED turns on, try to reset the faodti¢ation by

pressing the multi-function ESC key at the sidetlwf LCD

display. If AURORA reconnects to the grid, the faubs due to
a transient event (such as condensation and meigaiting into
the panels). If this trouble occurs frequently, dndlie system
inspected by a specialized technician.

If AURORA does not reconnect to the grid, open bibida AC

and DC disconnect switches to place AURORA intoafes
condition and contact an authorized service cetatrbave the
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<O <®

<

system repaired.

X 5) Malfunction/Fault indication

|
X

XEN XNX

6)

7

Every time the AURORA inverter's check system distean
operating malfunction or fault of the monitored teys, the
yellow LED comes on and a message showing the tfpe
problem found appears on the LCD display.

RS-485 address setup indication

During installation, the yellow LED will keep flagg until the
address is acknowledged. For further informatiorouabthe
address entry mode, refer to section 6.3.

Grid disconnection

If a grid failure event occurs while the systemirs normal
operation, the yellow LED turns on steady and theeg LED
flashes.
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5.3 Messages and Error Codes

The system status is identified through messaggror signals displayed on the LCD
display.

The tables which follow briefly describe the twopég of signals which may be
displayed.

MESSAGES identify the current AURORA inverter sigtthey do not relate to faults
and nothing has to be done; the messages disappesmon as the system is back to
normal operating conditions. See the W lines infthlewing table.

ALARMS identify a possible equipment fault or a lfaof the connected parts. Alarm
signals will disappear as soon as the causes an@vesl, except for ground insulation
faults in the photovoltaic panels, which have tocberected by qualified personnel in
order to restore normal operation. This appearafiea alarm signal will be managed
as much as possible by AURORA or, in case thisats possible, AURORA wiill
supply all the necessary help information to thespe who will have to perform the
maintenance operations to fix the fault on the popgint or system. See the E lines in
the following table.

Message Error Error Description
Warning Type
Sun Low WO001 I Input Voltage under Vstart threshold
Input OC 1 E001 Input Overcurrent
Input UV W002 1 Input Undervoltage
Input OV 1 E002 Input Overvoltage
Int.Error 1 E003 No parameters
Bulk OV Il E004 Bulk Overvoltage
Int.Error 1 E005 Communication Error
Out OC Il E006 Output Overcurrent
Int. Error Il EQ07 IGBT Sat
Sun Low W011 Il Bulk Undervoltage
Int.Error 1 E009 Internal Error
power-one-
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Message Error Error Description
Warning Type
Grid Fail W003 1 Grid Fail
Int.Error i E010 Bulk Low
Int.Error 1 E011 Ramp Fail
DC/DC Fail 1 E012 DcDc Error revealed by inverter
Wrong Mode 1 E013 Wrong Input setting (Single instead of dual) or
wrong grounding mode
Over Temp. 1 E014 Overtemperature
Cap. Fault 1 E015 Bulk Capacitor Fail
Inv. Fail I E016 Inverter fail revealed by DcDc
Int.Error i E017 Start Timeout
Ground F. 1 E018 | leak fail
Int.Error 1 E019 lleak Sensor fail
Int.Error 1 E020 DcDc relay fail
Int.Error 1 E021 Inverter relay fail
Int.Error i E022 Autotest Timeout
Int.Error 1 E023 Dc-Injection Error
Grid OV WO004 1 Output Overvoltage
Grid UV WO005 Il Output Undervoltage
Grid OF WO006 i Output Overfrequency
Grid UF WO007 1 Output Underfrequency
Z Grid HI W008 1 Z grid out of range
Int.Error 1 E024 Unknown Error —
--------- I E025 Riso Low (Log Only)
Int.Error 1 E026 Vref Error
Int.Error 1 E027 Vgrid Measures Fault
Int.Error 1 E028 Fgrid Measures Fault
Int.Error 1 E029 Zgrid Measures Fault
POWer-one-
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Message Error Error Description
Warning Type
Int.Error 1 E030 lleak Measures Fault
Int.Error 1 EO31 Wrong V Measure
Int.Error 1 E032 Wrong | Measure
Empty Table W009 1 No wind table (only wind -W versions)
Fan Fail W010 1 Fan Fail (No disconnection)
Int.Error 1 EO033 UnderTemperature
I E034 Interlock Fail (Not Used)
1 E035 Remote Off
1 E036 Vout Avg Error
W012 I Clock Battery Low (No disconnection)
W013 1 Clock Failure (No disconnection)
POWEr-o1e-
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5.4 LCD Display
5.4.1 Connection of the System to the Grid

The two-line LCD display is located on the fronhphand shows:

v Inverter operating status and statistics;

v' Service messages for the operator;

v" Alarm and fault messages.

During regular operation, the display will cycledhgh available data. The display
changes to a different screen every 5 secondgreerss may be scrolled manually by
pressing the UP [2key from display) and DOWN keys'{&ey from display).

1) These 2 screens are displayed at inverter gart-

POWER-ONE

Initializing...
Please waitin¢

2) The following screens may appear while waitirgy the connection to be
established:

Missing Grid Waiting Sun

- While the system checks for grid connection to bmldished (‘Missing Grid'), the
yellow LED next to the display turns on steady, lettihe green LED flashes;

- When waiting for solar radiation (‘Waiting Sunhetgreen LED turns on steady.

- As soon as the 'Missing Grid' and 'Waiting Sun'ditons are met successfully, the
inverter is connected.

3) Shows the time (seconds) remaining to compleeoutput voltage and frequency
values check.

Next connections:
2 sec
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4) Shows the instant output voltage value and vdraths within/outside range.

Vgrid 2238V
In range

5) Displays the instant output frequency value whdther it is within/outside range.

Fgrid 50.17 Hz
In range

6) If the measured instant values of voltage (pdintand frequency (point 5) are
outside the allowed range, the following screeesseilown alternately

- Next connections (screen 3)

- Vgrid (screen 4)

- Fgrid (screen 5)

7) Measurement of instant value for insulation sesice (only for configurations
without connected grounding and inputs in paraliete)

Meas. RisO ......
In range

5.4.2 Error Messages

After the connection is established, the invertarsra test cycle; if the wrong data is
found, the cycle is interrupted and an error caddisplayed. Please refer to the table
in section 5.4 for error codes and their meanings.

To customize the message shown on the displaymumi carry out the programming
procedure described in section 5.5.6.15 'Alarm legs’s

The system will continue to cycle through the faling screens until the error has
been rectified:

ERROR
Code .......

I | 1
Type OUTD Custom msg.........
PartNo.........

In range
L ]
I
STNEEE
Firmware......
In range
power-one
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Once the error has been removed, the invertersrediefunctions in progress and re-
starts the connection (Sect. 5.5.2 Connectionettistem to the grid, item 2).

- Missing grid

- Waiting sun

5.4.3 First Phase - Electric Parameter Check

A FEW POINTERS ON DISPLAY KEY OPERATION:

During regular operation, the display will cycledhgh available data. The display
changes to a different screen every 5 secondgreerss may be scrolled manually by
pressing the UP [2key from display) and DOWN keys'{&ey from display).

In any case, to return to the preceding menu, gusss the ESC key {ikey from

display).
|
E |
e o

Fig. 24

Activation of cyclical scrolling is indicated byel? arrows in the top left corner of the
display (Fig. 24).

Scrolling can be blocked by pressing BNTER key (4" key from display). A
padlock symbol will appear (Fig. 24).

1A) If the measurements taken previously (see @edi5.1) are found to be correct,
the system will proceed to the next checks. Thed®ens outlined below are shown
alternately as listed in the sectiocA FEW POINTERS ON DISPLAY KEY
OPERATION'.

Type OUTD

2A) shows the inverter serial number and firmwanggion level.

SIN--------- XXXXXX
FW rel. C.0.1.1

3A)

E-da 0 Wh
$-da 0.0 EUF
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E-da: Daily energyutput.
$-da: Daily energy savings. The value is expregséide set currency.

4A)

E-tot -
E-par 0 KWhEUR

E-tot: Total energy output (since first installaijo
E-par: Partial energy output during the period seletigds

5A)

Pout 0O W
T-boostl - °C
P-out: Measured instant output power

The second line of the display shows the highe¢heftwo temperatures:
T-boostl: Booster channel 1 switching device teruee

T-boost2: Booster channel 2 switching device teriuee

6A)

Ppk w
Ppk-Day ........... W
Ppk: Maximum peak power achieved since the 'paftiattion was activated
Ppk-Day: Indicates the maximum peak power achiegthg the day. The counter
will reset when unit is powered off.

7A)

Vgrid 197 V
VgridAvg 0V

Vgrid: Measured instant grid voltage
Vgrid Avg: Average grid voltage calculated over thst 10 minutes of inverter
operation

8A)

Igrid 0.8A
Fgrid 50.18 Hz

Igrid: Measured instant grid current
Fgrid: Measured instant grid frequency
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9A)

Vinl oV
linl 0.0 £

Vinl: Instant input voltage value measured at clehfrinput
linl: Instant input current value measured at cehfinnput

10A)

Vin2 oV
1in2 0.0 £

Vin2: Instant input voltage value measured at clea@rinput
lin2: instant input current value measured at ck&nnput

Or:

Vin oV
lin 0.0 £

In a configuration with one input connected ancteosd input connected in parallel,
this screen is shown instead of the 2 screensquslyi described.

11A)

Pin1 oW
Pin 2 oW

Pinl: Measured instant input power of channel 1
Pin2: Measured instant input power of channel 2

Pin oW

In a configuration with one input connected ancteosd input connected in parallel,
this screen is shown instead of the screens shbewvea

12A)

lleak 7 mA

lleak: Value of the leakage current passing throtighgrounding fuse. This value is
only displayed in the case of the connected pe@sitiv negative terminal being
grounded.
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Or:

Riso  20.0 Mohm

Riso: Measured insulation resistance. Unlike theapeters described above, this is
not an instant value but a one-of-a-kind measure¢raken at inverter start-up. The
Riso measurement is only taken in the case of &groation without grounding and
with channels in parallel. Values above 20Mohm #thtwe considered outside reading
range.

13A)

Inverter OK
Wed 17 May 11 2.

If all items described above tested OK, the investows a corresponding message in
the display top line along with the date and tiiack malfunctioning or other non-
function-related faults (meaning faults that do rdtect the inverter's ability to
generate energy) are shown in the second lineeflisplay instead of the date and
time.

The following error messages are provided:

- CLOCK FAILURE indicates clock malfunction; contaervice

- BATTERY LOW

- ADJ. TIME, appears the first time the unit is ped up or after the battery has been
replaced.

- FAN FAILURE: Does not affect the inverter's progperation; replace the fan at the
first convenient opportunity.

- MEMORY FAILURE: Data logging malfunction. Call séce for recovery.

5.4.4 Main Menu

When the grid connection sequence and all eletpmeameter checks are completed,
other screens become available which allow us toitmiothe inverter's operation from
different viewpoints.

Pressing the ESC key®(key from display) gives access to 3 new screens:

Statistics Settings Info
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A FEW POINTERS ON DISPLAY KEY OPERATION:

- Press the UP [2key from display) and DOWN keys'{&ey from display) to scroll
through items.

- Press the ESC key%from display) to go back to the previous sessiescdbed in
section 5.5.3.

- Press ENTER (Zkey from display) to open the selected submenu.

5.4.5 Statistics
Select the STATISTICS menu to display the followswpmenu:

Lifetime
Partial

Today

Last 7 days
Last Month
Last 30 Days
Last 365 Days
User period

The display shows only 2 lines; use the keys asithe of the display to scroll through
items or open the corresponding submenus as dedciib section: 5.5.3 A FEW

POINTERS ON DISPLAY KEY OPERATION.

An arrow on the left side of the display highliglysur current selection as shown in

the following figure:
sLifetime
Fartial
5.45.1 Lifetime

Select Lifetime to view the following information:

Time h
E-tot KWh
Val. EUR
CO2 kg

Time: Lifetime operation time

E-tot: Total energy produced

Val. : Economic gain

CO2: CQ saving compared to fossil fuels
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Select Partial to view the following information:

Time h
E-par KWh
Ppeak W
Val. EUR
CO2 kg

Page 750 1

Time: Total operation time since the counter was laset *

E-par: Total energy produced since the counterlasigeset *

PPeak: Maximum peak power measured since thedpaxunter was activated
Val. : Economic gain since the counter was lasttes

CO2: CQ saving compared to fossil fuels since counter lastsreset *

* Hold the ENTER key (% key from display) depressed for over 3 secondsset all
counters in this submenu. After this time, a wagréound is repeated 3 times.

5.45.3 Today

Select Today to view the following information:
E-tod KWh
Ppeak W
val. EUR
co2 kg

E-tod: Total energy produced during the day

Ppeak: Peak power value achieved during the day
Val. : Economic gain during the day

CO2: CQ saving for the day compared to fossil fuels
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5.45.4 Last7days
Select Last 7 Days to view the following informaiio

E-7d KWh
val. EUR
co2 kg

E-7d: Total energy output over the last 7 days
Val. : Economic gain over the last 7 days
CO2: CQ saving over the last 7 days compared to fossisfue

5.455  Last Month
Select Last Month to view the following information

E-mon KWh
Val. EUR
co2 kg

E-mon: Total energy output this month
Val. : Economic gain this month
CO2: CQ saving this month compared to fossil fuels.

5.45.6  Last 30 Days
Select Last 30 Days to view the following infornaati

E-30d KWh
val. EUR
Co7 gy

E-30d: Total energy output over the last 30 days
Val. : Economic gain over the last 30 days
CO2: CQ saving over the last 30 days compared to fossikfu
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5.45.7  Last 365 Days
Select Last 365 Days to view the following inforioat

E-365 KWh
val. EUR
cop

E-365: Total energy output over the last 365 days
Val. : Economic gain over the last 365 days
CO2: CQ saving over the last 365 days compared to fogslsf

5.45.8 User Period

User period

This feature measures energy saving during thegeelected by us.
Press ENTER from the 'User period' screen to adbes®llowing submenu:

Start 23 June
End 28 August

Use the display keys to set the start and endafdte period as follows:
» Use ENTER to move from one field to the next (frift to right)
» Use ESC to go back to the previous field (from tighleft)
» Press ESC repeatedly to go back to the previousisnesdescribed in
section 5.5.3
To set the day:
» Press DOWN to scroll numbers backwards (from 31)to
» Press UP to scroll numbers forwards (from 1 to 31)

To set the month:
» Press DOWN to scroll months from December to Januar
» Press UP to scroll months from January to December

If the dates set are inconsistent, the displaysatbe user to the problem:

Data err
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5.4.6 Settings

Select 'SETTING' from the Main menu (section 5.8d)display the first screen,
which refers to the password:

Password Password
ok Ba6g =

The default password is 0000. It can be changetjube display keys in the usual
way:

» Use ENTER to move from one figure to the next (fieftito right)

» Use ESC to go back to the previous figure (frorhtrig left)

» Press ESC repeatedly to go back to the previousisnesn described in

section 5.5.3
» Press DOWN to scroll numbers backwards (from 9)to O
» Press UP to scroll numbers forwards (from 0 to 9)

After entering the correct password, press ENTERaia access to the various
information saved in this section:

EB Address
Display Set
Service

New Password
Cash

Time
Language
Vstart

Alarm

Remote Control
UV Prot.time
MPPT

Alarm Message

The display has 2 lines; use the keys at the didlkeodisplay to scroll through items
or open the corresponding submenus as describededation 5.5.4A FEW
POINTERS ON READING THE DISPLAY.

An arrow on left side of the display highlights yawrrent selection. Once the chosen
item is selected, type ENTER to enter its submenu.
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5.4.6.1  Address

This function is used to set addresses for commatinit of the single inverters
connected in the system on an RS485 line. You saig@ numbers from 2 to 64.
Press the UP and DOWN keys to scroll numbers.

If you do not want to manually set the address axfheinverter, select the AUTO
function and they will be distributed automatically

AUTO
2
New Address New Address 3
62 Auo [

5.4.6.2 Display Set
This function is used to set the display features:

Light
Contrast
Buzzer

1) Light: Display light setting:

Mode
Intensity

- Use the MODE key to set the display backlighting.
Select the Mode item with the arrow, and press ERT&open the relevant submenu.
The next screen is:

ON
OFF
Auto

ON: Light always on

OFF: Light always off

AUTO: Automatic light setting. It turns on everynig a key is pressed and stays on for
30 seconds then gradually turns off.

- Use the INTENSITY key to set the intensity of kigghting from 1 to 9
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2) Contrast: Display light contrast

Available display light tones go from 0 to 9.

Press UP and DOWN keys to scroll the numbers agwl phess ENTER to confirm the
selection.

3) Buzzer: Key tone setting
Selecting:

ON: The key tone is on
OFF: The key tone is off

5.4.6.3  Service
Only installing staff can gain access to this fimtt It is password-protected and the
dedicated code is supplied by Power-One.

5.4.6.4 New Password

This function is used to change the default pasdWwo00.

To set your personal code, use the display keysllasvs:

Use ENTER to move from one digit to the next (fraft to right)

Use ESC to go back to the previous digit (from tighleft)

Press ESC repeatedly to go back to the previousisnemndescribed in
section 5.5.3

Press DOWN to scroll numbers backwards (from 9)to O

Press UP to scroll numbers forwards (from 0 to 9)

VYV VYVV

D%D NOTE: Save new password in a safe place!!!

5.46.5 Cash
This function is about energy output earnings.

Name EUR
Val/lKWh 00.5C

Name: Set desired currency, using the keys in ialumanner. The default currency
is the Euro.

Val/KWh: This indicates the cost of 1 kWh expresgethe currency set. The default
setting is Euro 0.50.
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5466 Time
If necessary, the time and date settings can hestedj from this section.

Time 14:21
Date 17 May 200

54.6.7 Language
It is possible to set the national language or Ehgl

=| English
Italiano

5.4.6.8 START-UP Voltage

The start-up voltage for both input channels cansékaccording to the available
photovoltaic system. The voltage can range fromVi&0350V. The default setting
for Aurora is 200V. This parameter can be changethéans of the display keys.

VStartl
200V

When the independent input mode is selected it'ssipte to set different start-up
voltage for channel 1 and channel 2.

5469 Alarm

The inverter features an alarm function that opmnsloses a relay contact (available
both as contact normally open — N.O. — and as comi@rmally closed — N.C.). The

contacts can be accessed through the front parsécaen in Fig. 25. This contact can
be used for instance to activate a siren or a Viglaam: In any case the contact's
voltage/current rating of 230V/1A must not be extzxb

This function can activate 2 different alarm modeess the ENTER key to open the
relevant submenu:

=| Production
Fault

An arrow on left side of the display highlights yawrrent selection. When the chosen
item is selected, press ENTER to confirm activatbthe chosen mode.
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Py

ﬁﬁlﬁuﬁiﬁmﬁﬁl

ARM | REM [ RS485 |
Fig. 25 - Alarm contact terminal block

« PRODUCTION: The relay is only activated when the invertecasmnected
to the grid.

For instance, if the N.O. (or N.C.) contact is dmsthe contact will remain open
(closed) as long as the inverter is not connectethé grid; once the inverter is
connected to the grid and starts to export powerrelay switches its status and closes
(opens). When the inverter is disconnected fromgtti@, the relay contact returns to
its rest position, i.e. open (closed).

e FAULT : Triggers relay activation (code E).

For instance, if the N.O. (or N.C.) contact is dmsthe contact will remain open
(closed) as long as the inverter does not showuk faf DOES NOT SWITCH IN
THE CASE OF A WARNING or Code W); once the inversliows a fault, the relay
switches its status and closes (opens). The costaygs switched compared to its rest
condition until normal operation in parallel withet grid is restored.

To select the alarm contact's operational modegsacthe alarm submenu from the
settings menu, select the desired operational mattethe UP and DOWN arrows
and press the ENTER key to confirm the selection.

5.4.6.10 Remote Control

This control is used to disable the inverter mamswatch-off. Set as follows:

- ENABLE, to activate the manual ON/OFF function

- DISABLE to disable manual ON/OFF function, sottihairora operation will only
depend on external solar radiation.
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Remote ON/OFF
Enable

Remote ON/OFF
Disable

Page 830 1

Manual ON and OFF input is read on the invertertalignput. When +R and —R are
shorted the inverter shut off. When set to OFF, display will cycle through the
following screens:

Remote OFF Waiting Rem.ON...

to restart

To shut ON the inverter is necessary removing ttogtsetween +R and —R.

5.4.6.11 UV Prot.time

This function is used to set the inverter connectime after the input voltage drops
below the Under Voltage limit, set at 90V.

For example: If UV Prot.time is set at 60 secomragl Vin voltage drops below 90V at
9.00 hrs, the inverter stays connected to the(gti® power) up to 9.01 hrs.

Power-One sets this time at 60 seconds. The useclange this setting and set it
from 1 second to 3,600 seconds.

5.4.6.12 MPPT
This function is used to automatically set the paeters for the Maximum Power
Point Tracker function.

1) MPPT Amplitude: Set this parameter to choose thplidgude of the disturbance
introduced in DC in order to establish the optimalrk point. There are 3 options
(LOW, MEDIUM, HIGH). The default setting is LOW.

MPPT Amplitude
LOW

2) It can be set by enabling or disabling the scarction to detect the maximum
multiples.

MPPT scan En/Dis
Enable
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This function is used to set the time interval $gstem maximum multiple scan. The
default setting is 15 minutes.

Scan Interval
15 min

5.4.6.13 Alarm Message
Use the following procedure to program the errossage shown on the display:

Alarm message

Press the ENTER key to open the relevant submenu

=| Enable / Disable
Compose messa(
Select the desired function with the arrow on i $ide of the display, scrolling it
with the UP (2° key) and DOWN (% key) display keys. When the chosen item is
selected, press ENTER"4&ey) to confirm activation of the chosen mode.

The following screen will appear in the ENABLE/DIBAE menu. Here you can
enable or disable the customized message settingidn:

—| Enable message
Disable messac

With arrow in line with the ENABLE MESSAGE line, @gs ENTER and go to the
next screens for writing the message.

Enable / Disable
—=»| Compose messa(
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Select COMPOSE MESSAGE and you will be able to evtite first line of the
message.

Message row 1:
The maximum number of characters that can be usdd.i Press the Enter key 17
times and go to the second line.

Message row 2:

To write the message always use the display ketreifollowing way:

> Use ENTER (4 key) to move from one figure to the next (front kefright)

> Use ESC (1 key) to go back to the previous position (fromhtitp left)

» Press ESC repeatedly to go back to the previousisnesdescribed in
section 5.5.3

> Use UP (2" key) to scroll upwards through the numbers, letéerd symbols

» Use DOWN (&' key) to scroll downwards through the numbersetstand
symbols
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5.4.7 Info

This menu is used to display all Aurora data, ttié standard and chosen language by
means of the special selectors.

Part No. (part number)

Serial No. — Wk — Yr (serial number, week, year)
Fw rel (firmware revision level)

Country Selector

YV VYV

The last menu allows user to display what standsrdurrently set in the inverter
(Current Value), what standards will be applied mtlieis next switched on (New
Value) after acting on the selectors, set the nalwev(Set Value), and check the time
remaining for changes made to the applied stan@Redidual Time).
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6 DATA CHECK AND COMMUNICATION

6.1 Connection through RS-485 Serial Port or RJ12 Conraors
6.1.1 RS-485 Serial Port

The RS-485 serial port uses a three-wire cable: ires are for signals and the third
is for ground connection. The cable is routed thtothe holes located on the bottom
of the inverter which are blanked with waterprobfgs (see Fig. 26).

The supplied cable gland must be installed in thle belected for use.

Fig. 26 - Cable routing for RS-485 connection

For ease of installation, the inverter is provideith two holes to differentiate the
input cable route from the output cable route wkeweral units are daisy chained as
described below.

After passing through cable gland, the cables ammected inside the unit to RS-485
terminal blocks which can be accessed by removhmy front cover. Refer to
paragraph 3.7 for details on correct front covenoeal and reassembly.

» The signal wires must be connected to +T/R and +t@¥Rinals

» The ground wire must be connected to the RTN teamin

POWer-one:
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RJ45 No.1 RJ45 No.z

——

&

Fig. 27 - Terminals for connection to RS-485 and S2vitch

6.1.2 RJ45 Connectors

As an alternative to RS485 serial connection, wéretksing single units or a daisy
chain, inverter connection can be performed by me#nRJ45 connectors (see Fig.
27).

The wiring is still routed through the holes lochten the bottom of the inverter which
are blanked with waterproof plugs (see Fig. 26putrwiring passes through one hole
and is to be assembled to one of the RJ45 conisedtaioes not matter whether it is
no. 1 or no. 2 as the signals are the same siegeaite connected in parallel.

Output wiring goes out from the other RJ45 connetiioough the other hole and
extends to the next unit.
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RJ45 connectors

Pin

Signal

# Name Description
1 Not Used
FinFosiion 2 Not Used
> 70 —
i 5y + Data Line
= 3 +TR Required for RS485 communication.
Remote OFF
! / 4 +R Required or Remote OFF control (see
& chapter 5.5.6.11 for details).
5 TR - Data Line
Required for RS485 communication.
6 Not Used
7 RTN Signal Retyrn .
Common reference for logical signals.
8 Not Used
Daisy Chain

The RS-485 terminal block or RJ45 connectors cansed to connect a single Aurora
inverter or multiple Aurora inverters connected dandaisy chain. The maximum
number of inverters that can be connected in ayddigin is 64. The recommended

maximum length of this chain is 1,200 metres.

In a case where multiple inverters are connected daisy chain, it is necessary to
assign an address to each unit. Refer to parads@p6.1 for instructions on how to

change addresses.

In addition, the last inverter of the chain musténéine termination contact active (S2

switch -12@ TERM set to ON). See Fig. 27.

Every AURORA device is supplied with default addrés/o (2) and with the S1
switch in the OFF position.

7\
Power-one-

V( hanging the Shape of Power



Installation and Operation Manual Page 900z 1
(PVI-3.8/4.6-1-OUTD-US Rev.: 1.1)

In order to ensure optimum communication on the 8%S4ine, Power-One
recommends connecting the PVI-RS232485 adaptefdcasion between the first unit
of the daisy chain and the computer. See Fig. R&fther details.

Other equivalent devices available on the marketadso be used but Power-One does
not assure correct connection operation since th#mdces have never been
specifically tested.

Please note that these other equivalent commedeiaices could require external
termination impedance, which is not necessary ioofa PV1-232485.

The following diagram shows how to connect multipleits into a daisy chain

configuration.

PC with RS232 port
(Sub-D 9 pin male)

[ ]

I(Sub»D 9 pin female)

PVI-RS232/485
RS485 to RS232
Converter

RTN +TIRTIR

Last Aurora 2" Aurora 1% Aurora

e o o o o

(terminal block)

RS-485 cable
max. length = 1,000 m
max. inverter nodes = 31 RTN TRTIR

(terminal block)

Data-Logger

RS485 port
Recommended RS-485 cable type: PoWer-one:
= LiYCY, 2x2x0.5 mm (no.2 twisted NS Clorgng e oo Pover
pairs) + shield

Block Diagram: RS-485 cabling
9 RS-485 cable (1 pair + 1 conductor) AURORA PVI-6000-0UTD
+ shield

Fig. 28 — Daisy Chain Connection

[@ NOTE: When using an RS-485 link there can be up to 6driaks connected on
the same link. Choose any address between 2 and 64.

D%D NOTE: When using an RS-485 link, in case one or morertave are added
later to the system, please remember to switchirtherter switch of the
former last inverter of the system back to the @B&ition.
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6.2 Measurement Accuracy

[@3 Every measurement should consider possible errors.
The tables below show the following information &ach reading:
> the units of measurement;
> the range;
> the resolution.

Name of | Unit of Resolution Maximum
measured, measure- percentage of
variable ment Display | Value error
Input voltage PV| /4 vdc 1V | 600mV 2%
No. 1
Input voltage PV| /5, vdc 1V | 600mV 2%
No. 2
Input current PV 5 Adc = 01A 25mA 2%
No. 1
Input current PV 5, Adc | 01A| 25mA 206
No. 2
Output power PV, w 1w | 10w 206
No. 1
Output power PV o, W 1w | 10w 206
No. 2
Output voltage Vout V 1V - 2%
Output current lout A 0.1A - 2%
Output power Pout W 1w - 2%
Frequency Freq Hz 0.01  0.01 0.1%
power-one
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Name of | Unit of Resolution Maximum
measured, measure- percentage of
variable ment Display | Value error
Accumulated Energy Wh | 1Wh 4%
energy
Time counter Lifetime hh:mm:ss 1s 0.2
Partial time Pz?\rtial hh:mm:ss 1s 0.2
counter Time
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7 TROUBLESHOOTING

AURORA inverters comply with the standards setdadd-tied operation, safety, and
electromagnetic compatibility.

Before the product is dispatched, various testsarged out successfully, to ensure:
functioning, protection devices, performance anchHility.

Such tests, together with the Power-One qualityrasee system, guarantee optimal
operation of AURORA.

In case of any possible malfunction of the inversetve problems as follows:

v" Work under safe conditions, as stated in secti@nha®d following, check that
connections between AURORA, photovoltaic field apdwer distribution
network have been made correctly.

v Carefully observe which LED is flashing and read #ignal appearing on the
display; then, following the instructions givensactions 5.3, 5.4, and 5.5, try to
identify the type of fault found.

If the malfunction cannot be removed by followirfie$e instructions, contact the
service centre or the installer (see the instrustia the following page).
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Before contacting the service centre, we ask yomake the following information
available in order to maximize the effectivenesthefintervention:

INFORMATION ON AURORA

[@3 NOTE: Information available directly from the LCD display

AURORA model?

Serial number?

Week of production?

Which LED is flashing?

Steady or flashing light?

What signals are shown on the display?

INENENENENRN

Brief description of the fault?

Have you noted whether the fault can be reproduced?

If so, how?

Have you noticed if the fault is cyclical?

If so, how often?

Was the fault apparent at the time of installation?

If so, has it got worse?

Describe the atmospheric conditions at the timeahtt appeared.

AN N N N N NN

INFORMATION on the Photovoltaic Field

v" Brand and model of photovoltaic panels

v' System structure: - Maximum array voltage and curvelues
- Number of strings in the array
- Number of panels for each string
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8  TECHNICAL CHARACTERISTICS

8.1

A

AN
AN

Input Values

WARNING: The photovoltaic field and system wiring must befaured in
such a way that the PV input voltage is less thenrhaximum upper limit
independent of the type, the number, and the apgraionditions of the
chosen photovoltaic panels.

As panel voltage also depends on working temperathie number of panels
per string shall be chosen according to the minimambient temperature
expected in that special area (see table A).

WARNING : The inverter is provided with a linear output mowderating
depending on the input voltage, starting from 442 {100% output power)
to 520 Vdc (10% output power)

WARNING : The open circuit voltage of the photovoltaic darie affected
by the ambient temperature (the open circuit veltagcreases as the
temperature decreases). Make sure that the minitearperature estimated
for the installation does not cause the panelsxteed the maximum upper
voltage limit of 520 Vdc. As an example, the foliog table shows for
typical panels of 36, 48, and 72 cells the maxinuattage of each panel as a
function of the temperature (assuming a rated ajrenit voltage of 0.6 Vdc
per cell at 77°F and a temperature coefficient @0B41V/°F). The table
shows, therefore, the maximum number of panels ¢hatbe connected in
series as a function of the minimum temperaturgitdith the system will
operate. Consult the panel manufacturer for therecor temperature
coefficient of \,, before calculating the maximum voltage of the
photovoltaic array.
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T | 36 Cell Panels ” 48 Cell Panels ” 72 Cell Panels
g @ 5 @ 5 5 @

2 g g, g g, g, g

I5 S EQ S EQ EQ S

5.% o g o g g a

77 || 216 27 || 288 20 || 432 13 |
68 || 220 27 || 294 20 || 440 13 |
50 || 224 26 || 209 20 || 449 13 |
50 || 2238 26 || 305 1 || 457 13 |
a1 || 233 25 || 310 19 || 465 12 |
32 || 237 5 || 36 19 || 473 12 |
23 || 241 24 || 321 18 || 482 12 |
14 || 245 24 || 327 18 || 400 12 |
5 || 2409 24 || 332 18 || 408 12 |
4 || 253 23 || 338 17 || s07 11 |
13 || 257 23 || 343 17 || s 11 |

Table A
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Description Value Value

b PVI-3.8-1-OUTD PVI-4.6-1-OUTD
Max. recommended 4.420 W 5260 W

DC power input ' '

Rated DC power input 4,000 W 4,840 W
Rated input voltage 330 Vdc 330 Vvdc
Max. absolute input 520 Vdc 520 Vdc

voltage
Input voltage, MPPT from 90 Vdc to 520 from 90 Vdc to 520
operating range Vdc Vdc
Input \_/oltage, MPPT from 200 Vdc to 470 | from 200 Vdc to 470
operating range at full vde vde
power
Max. short circuit

current (of each array) 15.6 Ade 17 Ade
Max. operating input 125 Adc 14 Adc

current (of each array) '

Max. input power (of 3.000 W 3000 W

each arrayy : :
PV ground fault 1A 600V fuse 1A 600V fuse
connection

Input channel (array)
configuration

Parallel /(Ir)1dependem Parallel /(Igldependent
2 2

@ The total input power shall not exceed the masomemended DC power
@The configuration Independent is not available-fB6G models
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[@ NOTE: If the input current supplied by the photovoltaield connected to
the inverter is above the maximum usable value thedinput voltage is
within the allowed range, the inverter will not d@maged.
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8.2 Output values

Description Value Value
P PVI-3.8-1-OUTD PVI-4.6-1-OUTD
Rated output power 3,800 W 4,600 W
Max. continuous output 4,200W/ 3,800W/ 5000W/ 5000W/ 5000W
power 3,300W
Grid voltage, maximum 183 to 304 Vac 183 to 304 Vac
range
277V single phase or 277V single phase or

: 240V split phase or 240V split phase or

Grid voltage, rated 208V single phase 208V single phase
(setting required) (setting required)

Grid voltage, operating | 88% to 110% of nominal 88% to 110% of
range in compliance voltage nominal voltage
with UL1741 (211 to 264Vac for (211 to 264Vac for
regulations V=240Vac) V=240Vac)
Grid frequency, 47 10 63 Hz 47 10 63 Hz

maximum range
Grid frequency, rated 60 Hz 60 Hz

Grid frequency,
operating range in

) - 59.3 to 60.5 Hz 59.3t0 60.5 Hz
compliance with
UL1741 regulations
Rated output current 13.7A/ 15.8A/ 16A 16.6A/ 19.PR.1A
Max. output current 16A/ 16A/ 16A 20A/ 20A/ 23A
Output overcurrent 20A/ 20A/ 20A 25A/ 25A/ 30A
protection

power-one
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8.3  Grid Protection Characteristics

Complies with:
Anti-islanding protection
CSA-C22.2 N.107.1-01 UL Std N.1741

8.4 General Characteristics

Description Value Value
P PVI-3.8-1-OUTD PVI-4.6-1-OUTD

Maximum efficiency 96.5% 96.5%
Internal consumption on <8W <8W
stand-by
Interngl consumption at <2W <2 W
night-time
Operating ambient from -13°F to +140°F from -13°F to +140°F
temperature * *
Casing protection rating IP65 / Nema 4X IP65 / NetKa
Audible noise with <50 dbA @ 3.28 ft <50 dbA @ 3.28 ft

internal fan operating
3ftx0.65ftx1.06ft(-| 3ftx0.65ftx1.06 ft (-

Size (height x width x S-US model) S-US model)
depth): 2.33ft x 0.65 ft x 1.06 ft| 2.33 ft x 0.65 ft x 1.06 ft
(-US model) (-US model)
Weight 48 Ibs (-S-US model) 48 Ibs (-S-US model)
9 44 Ibs (-US model) 44 Ibs (-US model)

: - 0 — 100% condensation 0 — 100% condensation

Relative humidity : .
point point

(*) Full power guaranteed up to T.amb = 122°F fofl-2.6-1-OUTD, up to 140°F for
PVI-3.8-1-OUTD (provided unit is not exposed toadit solar radiation)
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Fig. 29 - Efficiency curve PVI-3.8-1-OUTD
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Fig. 30 - Efficiency curve PVI-4.6-1-OUTD
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8.5 Power Derating

In order to ensure inverter operation under safaitions both from the temperature
and electrical point of view, the unit automatigalecreases power input to the grid.
Power derating can occur in two cases:

Power reduction due to environmental conditions

Power reduction and temperature at which it ocalepend on many operating
parameters other than ambient temperature, sudhpas voltage, grid voltage, and
power available from the photovoltaic panels. AURORan thus decrease power
output during certain periods of the day accordmthese parameters.

In any case, AURORA ensures maximum power up t6¢A2& PVI-4.6-1-OUTD, up
to 140°F for PVI-3.8-1-OUTD provided it is not daotly exposed to the sun.

Power reduction due to input voltage
The graph shows automatic power output deratingwihput or output voltage is too
high or too low.
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Power Derating (parallel channels)

PVI-3.8 full power + 10%

PVI-3.8 full power

- = = PVI-4.6 full power + 10%

—=— PV|-4.6 full power

550

350
Vin (V)

250

50

Fig. 31 - Derating curve against input voltage HBchannels used

Power Derating (single channel)

PVI-4.6/3.8

(W) inod

250 350 450
Vin (V)

150

50

Fig. 32 - Derating curve against input voltage yGPH1 used
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[@ NOTE: The curve for parallel channel configuration shows an area of non-
operation up to 90V, a linear derating area up to 170V (PVI-4.6), 140V (PVI-

3.8), an area of constant rated power and derating at high voltage starting
from 470V. In reality the non-operating area at low voltage depends on how
the minimum start-up voltage is set (default 200V). The converter, once
started up, will continue to operate according to the curve until a minimum
value of 70% of the start-up voltage set (i.e. with the default value set at
200V, the inverter will have a minimum operating voltage of 140V).
The curve for single channel configuration shows an area of non-operation
up to 90V, a linear derating area up to 210V an area of constant rated power
and derating at high voltage starting from 470V.

Necessary conditions for power derating due to environmental conditions and to input
voltage can occur at the same time, but in this instance power derating will always
consider the lowest value detected.

For product and purchase inquiries contact:

@CODIRECT

CLEAN ENERGY SOLUTIONS
www.ecodirect.com
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