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INSTALLER INSTRUCTION MANUAL

WIND INTERFACE BOX
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ORIGINAL INSTRUCTIONS
This manual must be considered as an integral part of the device
and must always be easily at hand for quick reference for anyone
interacting in anyway with the device itself.
The manual must always be kept together with the device, even if
assigned or passed on to another user.

Operators are required to read this manual and stringently follow the

instructions given herein, since Power-One shall not be held liable for

damages to persons and/or items, or to the device itself, if they arise
from failure to observe the conditions described below.

The Client is required to safeguard the trade secrets represented
herein, hence the following documentation and annexes thereto may
not be altered, modified, reproduced or transferred to third parties
without authorisation to do so from Power-One.
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1 - Introduction and general considerations

Warranty and Supply Conditions

The warranty conditions are described in a special certificate sup-
plied with the device. Further, the warranty conditions are considered
to be valid if the customer adheres to the indications in this manual;
any conditions deviating from those described herein must be expressly
agreed in the purchase order.

Power-one declares that the equipment complies with the pertinent legislation curren-
c € tly in force in the European Community and has issued the corresponding declaration

of conformity.

Not included in the supply

Power-One accepts no liability for failure to comply with the instructions for correct
installation and will not be held liable for equipment upstream or downstream from the
device it has supplied.
% It is absolutely forbidden to modify the equipment.
~“ The Customer is fully liable for any modifications made to the equipment.

Given the countless array of system configurations and installation envi-
ronments possible, it is essential to check the following: adequate spa-
ces, suitable for housing the equipment; airborne noise produced based
on the environment; potential fire hazards.

Power-One will not be held liable for non-production, even when arising
from equipment failures or the data communication system.

Power-One will NOT be held liable for defects or malfunctions arising

from: improper use of the equipment; deterioration resulting from tran-
E sport or particular environmental conditions; absence or incorrect perfor-

mance of maintenance; tampering or unsafe repairs; use or installation
by unqualified persons.

Power-One will NOT be held responsible for the disposal of: displays,
cables, batteries, accumulators etc. The Customer shall thus dispose of
substances potentially harmful to the environment in accordance with
pertinent legislation in force in the country of installation .
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The document and who it is for

A\
A\

Purpose and structure of the document

This operating and maintenance manual is a useful guide that will ena-
ble you to work safely and carry out the operations necessary for kee-
ping the equipment in good working order.

The document was originally written in ITALIAN; therefore, in the event of inconsisten-
cies or doubts please ask the manufacturer for the original document.

List of annexes

In addition to this operating and maintenance manual, (if applicable or
on request) the following attached documentation is supplied:

- EC declaration of conformity, cCCSAUS

- warranty

WARNING: Part of the information given in this document is taken from the original
documents of the suppliers. This document contains only the information considered
necessary for the use and routine maintenance of the equipment.

Staff characteristics

The customer must make sure that the operator has the necessary skill and training
to do his/her job. Personnel in charge of using and maintaining the equipment must be
expert, aware and skilled for the described tasks and must reliably demonstrate their
capacity to correctly interpret what is described in the manual.

The employment of a person who is NOT qualified, is drunk, or on narcotics, has a
prosthetic mitral valves or a pacemaker is strictly forbidden.

The customer has civil liability for the qualification and mental or physical conditional
of the professional figures who interact with the equipment. They must always use the
personal protective equipment provided for by the laws of the country of destination
and whatever is provided by their employer.
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The requirements under the following reference standards were met for the design and production of the

equipment.

*2006/95/EC Low Voltage Directive (ex-73/23/EEC).

*2004/108/EC Electromagnetic Compatibility Directive, ltalian Legislati-
ve Decree No. 194 of 6/11/2007 (ex-89/336/CEE).

* Italian Legislative Decree No. 81 of 9/4/2008 Updating the consolida-
ted text on safety (ex-L.Decree No. 626/94 of 18/9/1994), Directives for
Improving Occupational Health and Safety.

* UNI EN ISO 14121-1: 2007 Safety of Machinery - Risk Assessment
Principles

* |[EC EN 60204-1: 2006 Safety of Machinery - Electrical equipment of
machines. Part 1: General requirements.

* UNI EN 12198-2: 2009 Safety of Machinery - Assessment and reduc-
tion of risks arising from radiation emitted by machinery.

* UNI 9513:1989 Vibration and shock. Vocabulary. - Terms relating to
vibration and shock.

* [EC 70-1 (EN 60529 June 1997) Degrees of protection provided by
enclosures (IP Code).

* UNI 10893: 2000 Technical product documentation — instructions for
use. Organization and order of contents

* UNI'ISO 10015: 2001 Guidelines for training.

*1SO 7000 - DIN 30600 Graphic symbols and signs for function identi-
fication.

* UNI 11394: 2001 Technical information — System for assessing the
instructions for use of technical goods.



0000006ALEN

7\
rower-one-

VA’enewab/e Fnergy Solutions

Symbols and signs

ce

Introduction and general considerations 1

Table: Symbols

In the manual and/or in some cases on the equipment, danger or hazard
zones are indicated with signs, plates, symbols or icons, such as the CE
marking.

DA%

Indicates that it is mandatory to consult the manual or original document,
which must be available for future use and must not be damaged in any
way.

A\ A\

This points out operations or situations in which staff must be very care-
ful, respectively, of:
Generic hazard or hazardous voltage

P>

Indicates out a risk arising from the presence of hot zones or zones with
parts at high temperatures (risk of burns).

&

Indicates that the examined area must not be accessed or that the de-
scribed operation must not be carried out.

Indicates that the equipment must not be worked on by anyone with a
pacemaker, prosthetic mitral valve or prosthesis with electronic circuits.

Indicates that it is mandatory to carry out the described operations using
the clothing and/or personal protective equipment provided by the em-
ployer.

Indicates the level of protection of the equipment according to IEC stan-
dard 70-1 (EN 60529 June 1997).

Indicates that the system must be earthed

-~ 00O ®

Indicates the permitted temperature range

A

Indicates a risk of electric shock. Indicates the time needed to discharge
stored energy: 10 minutes

Indicates that the equipment must be disposed of in accordance with the
regulations in force in the country of installation.

Indicates, respectively, direct and alternating currents

B

Indicates that there is no transformer
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Field of use, general conditions

3.

Power-One accepts no liability for damage of any kind that could arise
from incorrect or careless operations.

The equipment must not be used for any purpose other than its intended field of use.
The equipment MUST NOT be used by inexperienced staff, or even experienced staff
if carrying out operations on the equipment that fail to comply with the indications in
this manual and attached documents.

Intended or allowed use
This equipment is a rectifier, designed to:
convert an alternating current (AC) from a wind turbine into direct
current (DC) suitable for input to one or more AURORA inverters and

for connecting brake resistor loads which must not be intended as a
safety guard system for wind plant.

Limits of the field of use

Only a single wind turbine generator can be connected to the interface input (do not
connect batteries or other power supply sources).

The Wind Interface can be employed only if all the technical characteristics are obser-
ved.

P e @

|mproper or disallowed use

IT IS STRICTLY FORBIDDEN TO:

* Install the equipment in environments with particular fire risk or with adverse or inap-
propriate weather and environmental conditions, (temperature and humidity).

* Use the equipment with ineffective or disabled safety devices.

* Use the equipment or parts of the equipment by connecting it to other machinery or
equipment, unless expressly provided for.

* Modify operating parameters that are not accessible to the operator and/or parts of
the equipment to vary the performance or change its insulation.

* Clean with corrosive products that could eat into parts of the equipment or generate
electrostatic charges.

* Use or install the equipment or parts of it without having first read and correctly in-
terpreted the content of the operating and maintenance manual.

» Warm or dry rags and clothing on parts at elevated temperatures. In addition to being
dangerous, doing so would compromise component ventilation and cooling.

-10 -
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2 - Characteristics

General conditions

A description of the characteristics of the equipment is given so as to
identify its main components, thus establishing the technical terminology
used in the manual.

The technical terms used herein and the quick reference system are
further supported by the:

* Table of contents

* Reference number index

* Index

The Characteristics chapter contains information about models, details
of the equipment, characteristics and technical data, overall dimensions
and identification of the equipment itself.

In certain cases, there may be a need to separately document software
functionality or attach supplementary documentation to this manual in-
tended for more qualified professionals.

-11-
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Models and range of the equipment

The models of Wind Interface devices specified in this manual can be
divided into two groups according to the maximum output power (15-25

KW).

+ 25 kW MODEL
25 kW-WIND-INTERFACE
25 KW-WIND-INTERFACE-US

* 15 kW MODEL
15 kW-WIND-INTERFACE
15 kW-WIND-INTERFACE-US

(EU Version)
(US Version)

(EU Version)
(US Version)

Identification of the equipment and manufacturer

The technical data provided in this manual does not substitute the data
supplied on the labels affixed to the equipment.

The labels affixed to the equipment must NOT be removed, damaged, stained, hidden,
etc., for any reason whatsoever.

3.

Note: The labels must NOT be
covered with any objects or parts
(rags, boxes, equipment, etc.)
and should be cleaned regularly
and kept clearly visible.

-12 -

poyie)-one— C€

WIND INTERFACE BOX ~ MODEL: 25kW-WIND-INTERFACE

AC RATING DC RATING

Range of nput Operating Voltage:0~ 600V~ (ms) 30, 3W  Output Voltage : 860V === max.

Operating Frequency Range : 0 ~ 600 Hz Operating oltage Range : 0 - 860 V===

Max.Input Curent : 85 A (1ms) Max. Continuous Output Current : 80 A
Max. Continuous Output Power : 25 kW
Max.Brake Resistor Curtent: 50 A
Max.Aux. Brake Resistor Current: 30A

Operating Ambient Temperalure :-2510 +50 °C (-13to +122 °F) (’ =
Protecton Degree : PS5 ‘,_4_ e

oayier-one— @

N Country of Origin Italy

conc
WIND INTERFACE BOX MODEL: 25kW-WIND-INT!
AC INPUT RATING DC OUTPUT RATING

Range of nput OperatingVotage:0 - 400V~ (ms) 30,3W  CutputVoltage : 600V === max.
Operating Frequency Range : 0 - 600 Hz Operating Voltage Range : 0 - 600 V===
Max. Input Current : 85 A (rms) Max. Continuous Output Current : 80 A
AC AUXILIARY INPUT RATING Max.Continuous Output Power : 25 KW

Max. Brake Resistor Current : 40 A
Fange f nput Operating Votage: 90— 246 V-~ (ms) Max Aux. rake Resistor Cutent: 20A
Operating Frequency Range : 60 Hz

Max. Input Current : 0.25A

-US

Operating Ambient Temperature :-25 10 +50 °C (-13 to +122 °F)
Type of Enclosure : NEMA 4X.

poier-one— Ce

Made in Italy

WIND INTERFACE BOX MODEL: 15kW-WIND-INTERFACE

AC RATING DC RATING
Range of Input Operating Voltage: 0 - 600V~ (1ms) 3@,3W ~ Output
Operating Frequency Range :0 - 600 Hz Opera
Max.Input Current : 55 A (rms) ax.

Operating Ambient Temperature : 25 t0 +50 °C (1310 +122°F)
Protection Degree : P65
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Characteristics 2

Table: Technical Data  25kW-WIND-  25kW-WIND-INTER- 15kW-WIND- 15kW-WIND-
INTERFACE FACE-US INTERFACE INTERFACE-US
Input Side
AC Input Voltage Range (No damage) 0...600 V 0..400V 0..600V 0..400V
(Vacd min---Vacd max)
Operating AC Input Voltage Range  35...600 VV 35..400V 35..600 V 35..400V
(Vacmin---vacmax)
Operating Frequency Range (f...fre)  0...600 Hz 0...600 Hz 0...600 Hz 0...600 Hz
Maximum AC Input Current (lyms)  85A 85A 55 A 55A
Maximum Current in Main Brake Resistor 50 A 40A 30A 30A
(b
Voltage Range in Main Brake Resistor  0...1000 V 0..600V 0..1000 V 0..600V
(VMBRmin- . -VMBRmax)
Maximum Current in Auxiliary Brake Resistor 30 A 20A 15A 15A
(lABR‘max)
DC Voltage Range in Auxiliary Brake Resistor  0...850 V 0..600V 0..850V 0..600V
(VABRmin...VABRmax)
Type of Inputs Connection ~ Screw terminal Screw terminal Screw terminal Screw terminal
block block block block
Cable gland Cable gland Cable gland Cable gland
Input Protection
Input Over Voltage protection - Varistors 4 4 4 4
Input Fuse Size 3 x 100 A - Ix100A -
Output Side
Maximum Output Power (Pyera) 25 kKW 25 kW 15 kW 15 kW
Output Voltage Range (VcminVema)  90...850 V 50...600 V 50...850 V 50...600 V
Maximum Output Current (ly, ) 80 A 80A 50A 50A
Type of Qutput Connection ~ Screw terminal Screw terminal Screw terminal Screw terminal
block block block - Cable gland block - Cable gland
Cable gland Cable gland
Output Protection
Output Over Voltage ~ Yes Yes Yes Yes
Operating Performance
Peak Efficiency (npﬂ . 996% 99.6 % 99.6 % 99.6 %
Stand-by Consumption <14 W <14W <14W <14W
Communication
Local Monitoring System RS 485 RS 485 RS 485 RS 485
User Interface  Display LCD with  Display LCD with  Display LCD with  Display LCD with
16 charactersx2 16 charactersx2 16 charactersx2 16 characters x 2
lines lines lines lines
Environmental
Ambient Temperature Range  -25...+50°C / -25..#50°C/ -25..#50°C/ -25..450°C/
-13..122°F -13..122°F -13..122°F -13..122°F
Relative Humidity < 98% wlo conden- < 98% wlo conden- < 98% w/o conden- < 98% w/o conden-
sation sation sation sation
Noise Emission <50 dB(A) <50 dB(A) <50 dB(A) <50 dB(A)
Maximum Operating Altitude without Derating 2000 m /6560t 2000 m/6560f 2000 m/6560ft 2000 m/6560 ft

-13-
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Physical
Environmental Protection Rating 1P 65 NEMA 4X IP 65 NEMA 4X
Cooling  Natural Natural Natural Natural
Dimensions (HxWx D)  650mm x 350mm ~ 650mm x 350mm  650mm x 350mm  650mm x 350mm
x265mm/25"x  x265mm/25"x  x265mm/25"x  x265mm/25"x
12.8"x 9" 12.8"x 9" 12.8"x 9" 12.8"x 9"
Weight 25kg/55.11b 25kg/55.11b 22kg/4851b 22kg /48510
Mounting System  Wall bracket Wall bracket Wall bracket Wall bracket
Safety
Marking CE cCSAus CE cCSAus
Safety and EMC Standard ~ EN 50178, EN UL1741,CSA-  EN50178,EN UL 1741, CSA-
61000-6-2, EN C22.2N.107.1-01 61000-6-2, EN C22.2N. 107.1-01
61000-6-4 61000-6-4

Overall dimensions

The overall dimensions are expressed in millimetres and inches.

350
Mm
m

-14-

650 mm
25’
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Wind power system characteristics

Turbina \ :
Eolica \ ------ Rettificatore | ...... .

e

Generatore

Awind power system is a set of components (hydraulic, mechanical and
electrical) which combine to convert wind energy into a directly usable
energy form. In Wind Electric Conversion Systems (WECS), wind ener-
gy is converted into electricity with a conversion system known as a
Wind Turbine Generator.

P

AWECS for Mini and Micro wind power systems normally comprises:

*  Wind Turbine

A hydrodynamic device which converts wind energy into mechanical
energy. The turbine is equipped with a number of blades (usually 2 or 3)
coupled to a motorized shaft. This could either be horizontal or vertical:
these configurations are referred to as HAWT (Horizontal Axis Wind Tur-
bine) and VAWT (Vertical Axis Wind Turbine).

* Generator

The generator converts the mechanical power furnished by the turbine
into electricity. Mini wind power systems normally use a synchronous
permanent magnet generator (PMG). The voltage produced by the PMG
has an amplitude and frequency that depends on the rotational speed of
the turbine. Thus, before being connected to the power distribution grid,
this generated power must first be transformed to have an amplitude
and frequency compatible with the grid.

* Rectifier
The rectification unit rectifies and filters the alternating current (AC), thus
producing a direct current (DC) output.

* Inverter

The conversion from direct current (DC) to alternating current (AC),
compatible with grid standards, is efficiently carried out by the inverter.
When connected in parallel with the grid, the alternating current from the
inverter flows directly into the domestic distribution circuit, which is in
turn connected to the public distribution grid.

-15-
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Characteristics 2

The Wind Interface described in this document has the following cha-
racteristics:

* Rectification

There are two independent rectification channels. The first supplies the
Brake Resistor (Parking). The second channel provides DC voltage for
the inverters and the diversion load. A semi-controlled bridge discon-
nects the inverters if the voltage exceeds the maximum manageable
value. This characteristic prevents potential damage to the inverters 2
overvoltage.

* Power Curve Management

Each wind turbine has its own characteristic power curve, usually de-
termined following a series of tests conducted in a wind tunnel. The
Wind Interface directly integrates the turbine's power curve internally.
Thus, the Wind Interface will in turn act as pilot, after having correctly
recognized the inverters. The Power Curve can be defined based on
the generator rotation speed (rpm) or the output DC voltage from the
Wind Interface. Given the wide variety of wind turbines currently on the
market, together with the vast diversity of PMGs, installing a default cha-
racteristic power curve in the Wind Interface would not be useful. Accor-
dingly, Wind Interfaces are shipped to the client with no curves stored in
their internal memories.

It should nevertheless be borne in mind that the characterisation of the wind turbine ge-
nerator in terms of P=f(V) or P=f(RPM) is calculated by the wind turbine manufacturer.

* Diversion Load Management

This permits deviation of excess power provided by the turbine to an
external resistor load.

The diversion load could be supplied simultaneously to the inverters.
Normally, the diversion load is activated when the power output from the
turbine exceeds the inverters' maximum manageable power. The use
of the Diversion Load enables the generator voltage to be kept under
control and prevents the turbine from overspeeding. The activation th-
reshold can be adjusted

* Activating the Braking Resistor

When the output voltage from the rectifier exceeds the absolute maxi-
mum DC voltage (configurable parameter) that can be input to the in-
verters, the diversion load will be disconnected from the latter. At this
point, the braking resistor will be activated so as to brake the turbine. In
addition, the Braking Resistor will be activated whenever there is a fault
detected by the Wind Interface (mode: Dynamic Soft Start =0).

-16 -
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Characteristics 2

The correct dimensioning of the diversion and brake resistors is closely linked to
the characteristics of the system comprising the turbine and PMG. The foregoing is
beyond Power-One's scope of responsibility. The definition of the electrical values
(R and P) is thus the responsibility of the wind turbine manufacturer or the customer.

The Wind Interface cannot always prevent wind turbine overspeeding (e.g., on gene-
rator failure) and an external circuit is thus necessary (mechanical or electrical) to
safeguard the entire system (Safety Brake).

o

* Configurable Relays

The Wind Interface provides three relays for the project designer. These
can be employed:

GP1: to activate an external remote switch (optional) to control the bra-
king resistors.

GP2: to activate a cooling fan (optional) for the braking resistors.

GP3: when the wind turbine stops, which is when this relay activates; a
useful characteristic for disconnecting a possible external transformer in
the system and thus avoiding unnecessary consumption during no-wind
conditions.

*  Wind Interface States

The Wind Interface state changes to “Ready to RUN” when no system
faults have been detected. The system state changes to “RUN” if no
dangerous conditions are detected.

The Wind Interface exits from the “RUN” state whenever a fault condi-
tion is detected.
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Characteristics 2

Wind Power System

Each Wind Interface can be connected to a maximum of four inverters
and two resistors (Diversion and Brake). The internal RS485 bus and
the four frequency commands are used to control the connected inver-
ters. The system works in a master-slave configuration, where the Wind
Interface is the master and the inverters are the slaves. The Wind In-
terface can be connected to a personal computer through the auxiliary
RS485 port. The supplied software package enables the downloading of
the wind turbine's power curve and the management of certain system
parameters.

—
|| em
T

------ Frequency Commands
Rs 485 (Int)

Rs 485 (Aux)

DCBUS

The Wind Interface can control both Isolated inverters (I) as well as Transformer-Less
(TL) inverters. If TL inverters are chosen, the wind power system must have only one
inverter connected directly to the distribution grid. The remaining inverters must be
connected to the grid through an isolating transformer.

-18-
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Characteristics 2

Safeguards

FUS&S

Three fuses are installed by default for both EU versions (15 kW and 25
kW) to protect the device from currents exceeding the limits indepen-
dently for each generator phase. 100A preinstalled fuses are used.

If a fuse breaks and interrupts the circuit, do not replace it or attempt to switch the
device on again. Contact the Power-One support service.

Other safeguards

The Wind Interface is equipped with additional safeguards to ensure
safe operation. These include:

- Monitoring the input voltage and currents to prevent them from excee-
ding the maximum permitted values

- Internal temperature control to limit overheating of the unit and the bulk
capacitors.

-19-



0000016ALEN

S\
PoWer-one: 3

\g,}ﬂﬂﬁmw@bbéhwnybMﬁWE

— 3 - Safety and accident prevention

Safety instructions and general information

The device has been manufactured in accordance with the strictest acci-
dent-prevention standards and supplied with safety devices suitable for
the protection of components and operators.

It is clearly impossible to anticipate the vast number of installations and environments
in which the device will be installed. It is therefore necessary for the customer to ap-
propriately inform the manufacturer about particular installation conditions.

Power-One accepts no liability for failure to comply with the instructions
for correct installation and will not be held liable for equipment upstream
or downstream from the device it has supplied.

It is essential to provide operators with correct information. They must therefore read
and comply with the technical information given in the manual and in the attached
documentation.

The instructions given in the manual do not replace the safety devices
and technical data for installation and operation affixed to the product,
and they certainly do not replace the safety standards in force in the
country of installation or the rules of basic common sense.

The manufacturer is willing to train staff, at its premises or on site, in
accordance with conditions to be set out in the contract.

3‘ Do not use the device if you detect any operating anomalies.
Avoid improvised or temporary repairs. All repairs should be carried out
using only original spare parts, which must be installed in accordance
with their intended use.

Liabilities arising from commercial components are the responsibility of
the respective manufacturers.

-20-
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Safety and accident prevention 3

Hazardous areas and operations

Environmental conditions and risks

The device can be installed outdoors, but only in environmental con-
ditions that do not prevent its regular operation. Adverse environmental
conditions, such as: sun, rain, snow, wind, excess heat or cold, high
altitudes, humidity, etc., can lead to a reduction in performance.

Power-One IS NOT responsible for the disposal of the device: displays,
cables, batteries, accumulators, etc., and therefore the customer must
dispose of these items, which are potentially harmful to the environment,
in accordance with the regulations in force in the country of installation.

The same precautions should be adopted for destroying the devi-
ce.

—
The device is not designed to operate in environments that are particularly inflammable

or explosive.

o
R

The customer and/or installer must appropriately train operators or an-
yone who may come near the equipment, and highlight, if necessary
with notices or other means, the hazardous areas or operations at risk:
magnetic fields, hazardous voltages, high temperatures, possible
discharges, generic hazard, etc.

Signs and labels

The labels attached to the equipment must absolutely NOT be removed, damaged, dirtied,

% hidden, etc.

The labels must be cleaned regularly and kept visible at all times, i.e.,
they must NOT be hidden with objects and extraneous parts (rags, bo-
xes, equipment, etc.).

The technical data shown in this manual do not replace those shown on
the labels attached to the device.
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Thermal hazard

s WARNING: the removal of guards or covers must not be effected un-
: \ til 10 minutes after the voltage has been switched off, this allows
s components time to cool down and any electrostatic charges and eddy

10 min currents to be discharged.

When the device has just been switched off, it may have hot parts as a

= result of overheating of the heated surfaces (e.g.: transformers, accu-
mulators, coils, etc.) so be careful where you touch.

CO:

In the event of fire, employ CO, foam extinguishers and auto-extraction systems to fight fire
in closed environments.

Clothing and protection of personnel

Power-One has done its best to eliminate sharp edges and corners,
but as this is not always possible you are advised always to wear the
clothing and personal protective equipment provided by the employer.

@ Personnel must not wear clothes or accessories that could start fires or generate elec-

trostatic charges or, in general, clothing that can compromise personal safety.

All operations on the equipment should be performed with suitably insu-
lated instruments.

Staff must NOT go near the equipment with bare feet or wet hands.

Maintenance operations must be carried out with the device discon-
nected from the grid.

The maintenance technician must in any case ensure that no one else
can switch on or operate the device during the maintenance operations,
and should report any anomaly or damage due to wear or ageing so that
the correct safety conditions can be restored.

The installer or maintenance technician must always pay attention to the
work environment, ensuring that it is well-lit and has sufficient spaces to
ensure an escape route.

In the installation, consider or check that the noise emitted in terms its

environment is does not exceed the thresholds contemplated by law
(less than 80 dBA).

-02-
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Residual risks

Safety and accident prevention 3

Despite the warnings and safety systems, there are still some residual

risks that cannot be eliminated.

These risks are listed on the following table with some suggestions to

prevent them.

Table: residual risks

RISK ANALYSIS AND DESCRIPTION

SUGGESTED REMEDY

Noise pollution due to installation in unsuitable environments or where
personnel work permanently.

Reassess the environment or the
spot for installation.

Suitable local ventilation that does not cause overheating of the
equipment and is sufficient not to create discomfort to people in the room.

Restore suitable ambient condi-
tions and ventilate the room.

External atmospheric agents

Maintain ambient conditions suita-
ble for the system.

Overheating of surfaces at high temperatures (transformers,
accumulators, coils, etc. ) can cause burns. Pay particular attention not
to block any of the device's cooling slats or systems.

Use suitable protective equipment
or wait for the parts to cool down
before switching the device on.

Inadequate cleaning: compromises cooling and does not allow the
safety plates to be read.

Clean the device, plates and work
environment adequately.

Accumulation of electrostatic energy can generate hazardous
discharges.

Ensure the devices have dischar-
ged their energy before working
on them.

Inadequate training of staff.

Ask for a supplementary course.

During installation, temporary fastening could entail a risk of detachment
from the bracket 01

Carefully monitor and restrict ac-
cess to the installation area.

Accidental disconnections of the quick-fit connectors with the device in
operation, or wrong connections, may generate electric arcs

Carefully monitor and restrict ac-
cess to the installation area.
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4 - Lifting and transport

General conditions

Transport and handling

Transport of the equipment, especially by road, must be carried out by
suitable ways and means for protecting the components (particularly
electronic components) from violent shocks, humidity, vibration, etc.

During handling, do not make any sudden or fast movements that
A could generate dangerous swinging.

Power-One usually stores and protects individual components by su-
itable means to make their transport and subsequent handling easier.
Nonetheless, as a rule, it is necessary to turn to the experience of spe-
cialized staff to take charge of loading and unloading components.
Where indicated and/or available, eyebolts or handles, which can be
used as anchorage points, are inserted and/or can be inserted.

The ropes and means used for lifting must be suitable for bearing
the weight of the equipment.

Do not lift several units or parts of the equipment at the same time unless
otherwise indicated.

Unpacking and checking

Bear in mind that the packaging elements (cardboard, cellophane, sta-
ples, adhesive tape, straps, etc.) may cause cuts and/or injuries if not
handled with care.

Packaging components must be disposed of in accordance with

\ the regulations in force in the country of installation.
S When opening the package, check that the equipment is undamaged
%/%\ and that all components are present.
—TTo O, m‘”\l If any defects or damage are detected, stop unpacking and contact the
< carrier, and also promptly inform Power-One.

224
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Lifting and transport 4

List of components supplied

Table: Components supplied with the equipment

Components available for all models Quantity
3-Pole Connector 3
4-Pole Connector 2
SX10 Anchor 4
6.3x70mm Screw 4
M6x16 Screw 5

Tie wrap 15
Male key TORX TX20 1

M6 Washer UNI6593 4

M6 Washer UNI1751 5
Components available for EU model Quantity
PG16 Fitting 3
PG21 Fitting 1
PG36 Fitting 4
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Components available for US model Quantity
M6 Bolt and Nut 5
@
Copper flat for fastening earth cables 1
Weight of the groups of device
Table: Weights Mass Lifting
weight in kg points
#
WIND-INTERFACE 15 kW: 22 kg 2
WIND-INTERFACE 25 kW: 25 kg

If the package is stored correctly, it can withstand a maximum load of 4
stacked devices. DO NOT stack with equipment or products other than
those indicated.
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9 - Installation

General conditions

The device is installed depending on the system and the place where the device is
installed. Its performance thus depends on the correctness of the connections.

Staff authorised to carry out the installation must be specialised and ex-
perienced in this job; they must also have received suitable training on
equipment of this type.

The operation must be carried out by specialised staff and it is advisa-
ble to adhere to the indications in this manual, diagrams and attached
documentation.

-07-
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Installation 5

Carry out installation with the device disconnected from the grid (grid-side S2 and
wind turbine side S1 disconnect switches open). The wind turbine must be parked and
secure.

Environmental checks

+ Consult the technical data to check the environmental conditions to
observe (level of protection, temperature, humidity, altitude, etc.).

* The recommended placement should prevent exposure to direct
sunlight and adverse weather.

+ Do notinstall in small closed rooms where air cannot circulate freely;
+ Always ensure that the flow of air around the Wind Interface is not
blocked so as to prevent overheating.

+ Do not install in places where gases or flammable substances may
be present.

* Do not install in rooms where people live or where the prolonged pre-
sence of people or animals is expected, because of acoustic noise (at <
50dB(A) @ 1 m.) that the Wind Interface could make during operation.
* Avoid electromagnetic interference that can compromise the correct
operation of electronic equipment, with the consequent hazards.
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Installation 5

Installation position

NO

i

e
1 i

—
H
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0 0

00 00 00
20 NO
00 0

When choosing the place of installation, observe the following condi-
tions:

* Install on a wall or strong structure suitable for bearing the weight.

* Install in safe, easy to reach places.

* If possible, install at eye-level so that the display and status LEDs can
be seen easily.

* Install at a height that considers the heaviness of the equipment. Failu-
re to meet this condition could result in problems during servicing, unless
suitable means are provided to carry out the operation.

* Install vertically with a maximum inclination of 5° (forward or backward)
so as not to compromise heat dissipation..

+ Maintenance on device hardware and software entails removing the
front cover. Check that there are the correct safety distances for the in-
stallation that will allow the normal control and maintenance operations
to be carried out.

+ Comply with the indicated minimum distances.

* For a multiple installation, position the Wind Interface and inverters
side by side.

+ If the space available does not allow this arrangement, position the
Wind Interface and inverters in a staggered arrangement as shown in
the figure so that heat dissipation is not affected by other inverters.
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Wall mounting

* Position the bracket 01 squarely
against the wall and use it as a
drilling template.

* Drill the four holes necessary,
using a drill with a bit (diameter:
6-8 mm). The depth of the hole
must be at least 70 mm.

* Secure the bracket to the wall
with 4 anchors (SX10) and 4
screws (6.3x70 mm) supplied as
a kit.

* Hook the Wind Interface onto
the bracket. The handles 07 can
be used for lifting.

» With the M6x16 bolt, secure the
Wind Interface to the hole 19 on
the bracket.

-30-
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Installation procedure

/

.
C Wind turbine

3

\

AC switch

—_—

—

S1

(.

- g

Installation 5

AURORA

AURORA

In accordance with the diagram shown in the figure, the wind power system must be desig-
ned with one disconnect switch installed upstream from the Wind Interface (S1) and another
one downstream from the inverters (S2). Refer to the manual for the inverters used to ascer-
tain the characteristics of the latter switch.

In order to correctly perform each step entailed in this procedure, we recommend
reading this section (and subsections) with due attention. Any operation carried out
and not described in this manual could damage the equipment and cause a hazardous

situation.

Ensure that the wind turbine has been stopped and is secure!

1) Open the disconnection switch upstream from the wind turbine. (S1)

2) Open the AC side of the switch (S2) for the inverters to isolate it from
the grid.

3) Dismount the front panel from the Wind Interface by first removing the
screws on the panel. Do so with the supplied TORX TX20 key.

4) Connect the frequency command cables to the wind interface and
inverters (also refer to “Frequency Command to the Inverters”).

5) Connect the serial RS485(int) to the Wind Interface and inverters
[also refer to “Procedure for linking RS485(Int)’].

6) Connect the serial RS485(aux) to the Wind Interface and the ade-

quate USB-RS485 - PC adapter [also refer to “Procedure for linking
RS485(Aux)’].
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7) Connect the auxiliary power supply cable to the Wind Interface Box
(also refer to “Connection the Auxiliary Power Supply”).

8) Connect the DC output from the Wind Interface to the input for the
inverters [also refer to “Connecting the Output (DC Side)’].

9) Connect the cable for recognising the inverter to the input of the Wind
Interface (also refer to “Connecting to the input for service mode®).

10) Connect the auxiliary power supply cable to the grid (230V or 110V).
The Wind Interface will start up (also refer to “Connecting to the input for
service mode®).

11) After installation, open software WindBoxCVI. The main menu is
shown in fig. 1.

surors power
auroia oltage
Ii aurore curent
brakeZ curent
brake] vokage
Ii brake ] cument
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Aurora reading
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J
I
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J
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Instalation
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GOin RESET
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Parameter rumber ]

Parameter value

Fa o
C a(m@mmwm

[Next pare ~ ter Value 8

change parameter value

‘communication

.

oer3 ed Apri 3t 2012

Figure 1
12) Click on the button “Start Reading”. The parameters and status of
the Wind Interface will appear (Fig 2).
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13) Click on the button “GO in RESET”. On the following screen (Fig. 3),
enter the password “470” and click on “CONTINUE”.

Please define password and siryke [continue].

470

CONTINUE | quit

;
c’Wmmﬂm

Figure 3
The Wind Interface display will show:

power one

-

DOWN ENTER

14) Enter “51*in “Parameter number” and “1“ in “Next parameter Value”.
Click on “change parameter value” (Fig. 4). “Parameter value” will then
change to “1” (Fig. 5).

Ofrpm] generator pm I (0) RESET windhax status
0.0Hz generator frequency | Version 0 May 2 2012 software resse
svaistiepower [ 500 Mz scmant
0 [w] e WRITE Pow=Pout(REF)
0[W] af.mma’mpomj [386.408Ndc  brake? seiting READ Pout=Pout(REF) |
545 Vdc overv threshald purora reading |
oM | 75 Vdc Vinin Acquistion.. |
0 Vde aurora vokage I—E = . Fault history |
0.0A aurors curent 20 ¢ capaciors tempersture Fimware updating |
- e Installation |
oK bk tamperat
04 A ‘ekeZouren e rempeEE
. 0K brakel tempersture ~ reserved command |
50in RUN Mede
2 Vde brake] votage 27 ¢ pu temperatue
GO in RESET
frake ] curent
01A WindBoxAddress =] 100
Parameternumber =] 51
~ . Parameter valus a
W—m s s e o 0
tobrili rfer Valy
change parsmeter value
Note: B/Rate=19200 communication
Intestace for BoatLoaders ed Apri 3 2012 These | ow

Figure 4

-33-



0000048AI.EN

pﬂwfa}-m]g@ Installation

Vﬁeﬂewab/e Fnergy Solutions

Dirpm] genertor pm [ (0) RESET windbox status
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15) Click on the button “GO in RUN Mode”. On the following screen,
enter the password “470” and click on “CONTINUE”.

The main menu (Fig. 7) will display the status “(1) GENERATOR UN-
CONNECTED”".

Ofrpm] generator pm I (1) GENERATOR UNCONNECTED wingbox status
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00A urora curent 20c capactars tempersture firmware updating |
- o sttt Installation: |
04 A beteramt ©liempeEE
. OK brake2 temperature — resevedcommand |
[ GO AU NEEE
2Vdc brake1 volage 27 cputemperature
GO in RESET
brake T curent
0.1A WindBoxAddress | 108
Parameter number 51
~ Farameter value 1
. - .
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change parsmeter value
Note: B/Rate=13200 communication
Interface for BootLoader3 ed Ap 30th 2012 [ Remdrg aut

Figure 7

The Wind Interface display will show:

Power one

RUM MODE
Storred Turbine
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16) Connect the input of the Wind Interface to the grid (230V). The sta-
tus displayed by the software "Windbox CVI” will change to "(2)SOFT
START” and then to “(3) RUNNING” (Fig 8). The inverters will start up
(Fig. 9).

187ipm] genertorpm I (3) RUNNING winctbose status
0.0Hz] generatorfreguency | Version:0 March 20 2012 software release

avaiisbie power FT™ main fraquancy
0 [W] e i frequency WRITE Pout=Poul(REF)
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surorm rfeence powad L READ Pout=Pout(REF)
0 [W]

545 Vde overv.threshold Aurora reading
RO mwpover e Acistion

Installation
Ii o y— [ Ok kel temperate
ke [ oK ez ~reserved command ]
326 Vdec T [T 3w quremene [ T RN Nade
o GO in RESET

brake ] curent
01A WindBoxaddress = 100

Parameter number :; 51

327 Vdc aurra vatage I—G = - — |
00A aurora cument 20 “c capacitors temperature Fimware updating :

Parameter value 8

~
. o T
Wm — Next pare - er Value 3]
change paramster valus
Note: B/Rate=19200 communication
Intertace for Bootloader3 ed Apd 30t 2012 [ Resdng  Gui

Figure 8

The Wind Interface display will show:

; ~ RUN_Fiowc
POWER ALARM 8 l:] t‘ 'a r-. +-' T L'i r.‘ t{ l i

POWER ALARM G DOWN  ENTIR

r 2 Figure 9
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Installation 5

17) From the main menu, click on “Aurora Reading”. The menu shown
in figure 10 will appear.

AURORA MENU

[ Aurora2: Absent details
[ Aurora3: Absent details
[ Aurorad: Absent details
[ Aurora5: Absent details
[ ‘Aurorab: Absent details
[Total Aurora Grid power=0.00 Watt Aurora Initialization
Generalor Frequency=0.10 Hz
Total Aurora Energy=0 Wh
Partial Aurora Energy=0 Wh password
Year Aurora Energy=0 Wh
Month Aurora Energy=0 Wh
Week Aurora Energy=0 Wh continue
Day Aurora Energy=0 Wh
quit

‘communication

Figure 10

18) Click on “Aurora Initialization”, and the display will appear as shown
in figure 11. Enter the password “470” (Fig. 12) and click on “CONTI-
NUE” (Fig. 13). When the procedure has ended, the software will display
the screen shown in figure 14. Clicking on the button “Continue” will
display the recognized inverters (Fig. 15). Click on “Quit” to return to the
main menu.

AURORA MENU

[ Aurora2: Absent details
[ Aurora3: Absent details
[ Aurorad: Absent details
[ ‘Auroras: Absent details
[ ‘Aurorab: Absent details
This option is for erasing present AimmN:ingﬂinn and starting a new acquisition iAo Intalizaion

e
WindBox Status must be RUNNING

AURORA R5485 must be connected to WindBox Intemal rs485 bus.
AURORA must be already supplied

Do you really want continue? if yes write password and strike [continue]

‘communication

Py =
O e

Figure 11
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[

Wind and Solar Inverters

AURORA MENU

[ Aurora2: Absent details
[ Aurora3: Absent detais
[ Aurorad: Absent details
[ Aurora5: Absent detais
[ Aurorab: Absent details

This option is for erasing present Aurora configuration and starting a new acquisition. Aurors Initislization
Note:
WindBox Status must be RUNNING. .
AURORA RS485 must be connected to WindBox Intemal rs485 bus . 470 password
AURORA must be already supplied.
Do you really want continue? if yes write password and strike [continue] cortinue
quit

communication
oy

.
( gmmmdﬂmﬂr

==

MPEQM

AURORA MENU

[ Aurora2: Absent details

[ Aurora3: Absent details

[ Aurorad: Absent details

[ Aurora5: Absent details

[ Aurorat: Absent details
Acquiring new configuration___ Aurora Intialization

This phase may take
Awwwsest password

continue

quit

communication

==
AURORA

Wind and Selar Inverters

AURORA MENU

[ Aurora2: Absent details

[ Aurora3: Absent details

[ Aurorad: Absert details

[ Aurora5: Absent details

[ Aurorat: Absent details
Acquiring new configuration... Aurora Inttialization

This phase may take several
P e o™ [ passwerd

communication

N .
{ ammmnfm
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AURORA MENU

Aurora 2 PRESENT SUPPORTED. WIND(OK): 6kW OUTDOOR. ENEL DK 5950, Transformeriess, Wind version.

Aurora3: Absent

Aurorad: Absent

Aurorah: Absent

Aurora6: Absent

Acquisition completed
Stryke Continue
2l Aurora Grid power=18.04 Watt
Generator =0.10 Hz
rora Energy=1000117 Wh

4aF

Installation 5

Figure 15

19) Repeat points 13 and 14 to set the Wind Interface status to RESET.
20) Remove the grid voltage from the Wind Interface input.

21) Open disconnect switches S1 and S2. Allow the Wind Interface to be
powered solely by the auxiliary.

22) Modify the parameters and enter the power curve for the wind tur-
bine.

23) Connect the Wind Interface to the wind turbine output (Also refer to:
Input connection to the Wind Power Generator (AC Side)

24) Close the switches on the AC side for the turbine (S1) and the grid
side (S2).
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Connection of the Auxiliary Power Supply

To prevent electrocution hazards, all the connection operations must be carried out
with the disconnect switches upstream from the Wind Interface and downstream
from the inverters disarmed.

The auxiliary power supply (110V or 220V) is used by the Wind Inter-
face to power the logic board. The auxiliary power supply connections
must pass through hole 17. The kit supplied with the Wind Interface is
provided with a fitting to for connecting any type of tube on the market
to the hole 17, namely: rigid, flexible, spiral, corrugated, etc. These tu-
bes should nevertheless have an external diameter of between 37mm
and 42mm. The electrical cable to use is three pole (See the paragraph
“Characteristics and dimensions for cables and the tube”).

LTI TN
— —

TN KA
Ene —

Procedure:

1) Unscrew the cap from the hole 17 and remove it.

2) Fit and screw the fitting correctly.

3) Fit the tube, with the adequate external diameter, through the fitting.
4) Screw the fitting to grasp the tube rigidly and verify that the seal is
GND L N tight.

5) Insert the three pole cable inside the tube

6) Connect the conductors (GND, L, N) to the terminals on the block
J18.

Characteristics and dimensions for cables and the tube

The table lists the maximum cross section permitted for the wires used
for the auxiliary power supply.

Type of Conductor MAX WIRE GAUGE (mm?

GND, L,N 4

The tube containing the wires used for the auxiliary power supply must
have the following characteristics:

External Diameter of the Tube

Type of Tube (mm)

Rigid, flexible, spiral,

corrugated 37-42

The cross section of the wires must be selected considering the real operating cur-
rent.
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Connecting to the input for service mode

AC side connections must pass through one of the four holes 16.

Procedure:

1) Unscrew the cap from the hole 16 and remove it.
2) Fit and screw the fitting correctly.
3)

Fit the tube, with the adequate external diameter, through the fitting.
4) Screw the fitting to grasp the tube rigidly and verify that the seal is
tight.
9) Insert the three pole cable inside the tube
6) Connect the conductors to the terminals on the block CN1 (Also refer
to “AC side terminal block connection”).

Characteristics and dimensions for cables and the tube

The table lists the maximum cross section permitted for AC cables. In
any case, connection of the Wind Interface to earth is mandatory.

Type of Conductor MAX WIRE GAUGE (mm?

S, R, GND 25

The tube containing the AC side conductors must have the following

characteristics:
Type of Tube External Diameter of the Tube
(mm)
Rigid, flexible, spiral, 37.42
corrugated

Connection to the AC side terminal board

To prevent electrocution hazards, all the connection operations must be carried out with the
disconnect switch upstream from the Wind Interface disarmed and with the wind turbine in
parking.

m Pass the three pole cable through the tube and connect the conductors
(S, R e GND) to the terminals on the terminal block CN1 in the correct

T S R GND order.

-40-



0000050AL.EN

7\
rower-one-

VA’enewab/e Fnergy Solutions

Installation 5

Connecting the Output (DC Side)

To prevent electrocution hazards, all the connection operations must be carried out with the
disconnect switch upstream from the Wind Interface disarmed and with the wind turbine in
parking.

The following procedure illustrates the connection of the Wind Interface
output to the DC cables from the inputs of the Inverters.

The cables for the DC section could be run through the holes 18. The kit
contains the fittings for connecting a tube with an external diameter of
between 37mm and 42mm to the Wind Interface.

T i |
| L]

T i
e |

1) Unscrew the selected cap and remove it.

2) Fit and screw the supplied fitting correctly.

3) Insert the tube with the adequate external diameter

4) Screw the fitting to grasp the tube rigidly and verify that the seal is
tight.

5) Insert the cable inside the tube

6) Connect the conductors from the inverters, observing the correct po-
larity, to the terminals on the terminal block J14, J15 and J16, J17.

Characteristics and dimensions for cables and the tube

The table lists the maximum cross section permitted for DC side cables.

Type of Conductor MAX WIRE GAUGE (mm?

DC 16

The tube containing the DC side conductors must have the following

characteristics:
Type of Tube External Diameter of the Tube
(mm)
Rigid, flexible, spiral, 37.42
corrugated
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In the US version, the earth cables from the inverters must be bonded to the metal bar
provided in the kit.

Bracket Model Connection (only US version)

Fasten the copper bar to the Wind Interface with the M6 bolts and nuts
provided in the kit.

FiF2Fs N G

GND from inverter
chassis to plate

Connect the earth cables from the inverters to the copper bar with the
M6 bolts and nuts.
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o

J11 (GP2)

J8 (GP3)

J8 (GP1)

communications board 09

Ref. Description Wire Gauge
J17 Auxiliary RS485 line connection (aux) 1.5 mm? 16 AWG
J14 Auxiliary RS485 line connection on RJ45 connector RJ45
J18 Internal RS485 line connection (int) 1.5 mm? 16 AWG
J12, J13 Internal RS485 line connection (int) on RJ45 connector RJ45
J9 Inverter frequency commands connection 1.5 mm? 16 AWG
J8 (GP1) GP1 Relay Connection 1.5 mm?, 16 AWG
J11 (GP2) GP2 Relay Connection 1.5 mm?, 16 AWG
J8 (GP3) GP3 Relay Connection 1.5 mm?, 16 AWG
J7 Auxiliary CANBUS line connection (NOT ACTIVE) RJ45
J19 Internal CANBUS line connection (NOT ACTIVE) 1.5 mm?, 16 AWG
J15, J16 Internal CANBUS line connection (int) (NOT ACTIVE) on RJ45 connector RJ45
J11  Connection for the "Emergency Stop" signal
S4 Switch for setting the termination resistance of the RS485 line (aux)
S2 Switch for setting the termination resistance of the RS485 line (int)
S3  Switch for setting the termination resistance of the MODBUS line (int)
S1 Switch for setting the termination resistance of the MODBUS line (aux)
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Connections to the logic board

Each cable that must be connected to the logic board must go through
one of the four service holes 15.

+ One orifice is PG21; the adequate fitting enables the connection of
tubes with an external diameter of between 23mm and 25.5mm.

+ Three orifices are M20; the adequate fitting enables the connection of
tubes with an external diameter of between 20mm and 22mm.

Unscrew and remove the caps from holes to be used. Fit and screw
in the fittings, insert the tubes with the appropriate external diameter,
screw the fittings appropriately to grasp the tube securely.

Frequency command to the Inverters

The frequency commands are used to pilot each inverter connected to
the Wind Interface.

NOTE 1: The maximum number of inverters that can be piloted is four.

NOTE 2: Each channel is insulated from the next.

The signal wires (+)FC and (-)REF from each inverter, after passing
through the tube, must be fastened to terminal J9, observing the correct
polarity as shown in the figure:

FC1..FC4

REF1...REF4

Be particularly mindful when connecting the frequency command (FC)
with the corresponding reference (REF).

Serial communication (RS485)

There are two RS485 communication lines on the Wind Interface:
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This connection enables the user to modify certain product parameters,
load the wind turbine's power curve and monitor the system.

Int — Line for communications between the Wind Interface and the in-
verters.

RS485 (AUX) and RS485(Int) serial line connections could use the ter-
minal connectors J17 and J18 as well as a RJ45 connector to be con-
nected to the dedicated port, which are J14 and J12, J13 respectively.
The two RJ45 connectors (J12, J13) available for the RS485 (Int) com-
munication, are equivalent to each other and can be used interchange-
ably for the input or for the output of the line in realising the daisy chain
connection with the inverters. The same is true for connections made
using the terminal connector J18.

Two different types of connection can be made for each line:

* Connection of the conductors using the terminal connectors J18 (+T/R,
-T/R and GND)

+ Connection via RJ45 connectors connected to ports J12, J13 crimped
according to the following arrangement:

1 8 Pin No. Function
Top | 1 not used
2 not used
3 +T/R
4 not used
5 -TIR
FRONT Ei 6 not used
1 8 7 GND
8 not used
For long distance connections, the connection on terminal connector is
preferable using a shielded twisted pair cable with characteristic impe-
dance of Z0=120 Ohm like the one shown on the following table:
Signal Symbol Pair Cable
Positive data +T/R A 1
A -TR Negative datum -T/IR A 2
+T/R Reference RTN B 142
B RTN
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Procedure for linking RS485(Int)

The wires for the RS485(Int) link must be run through the tube and con-
nected according to the “daisy-chain” arrangement (“in-out”) to the in-
verters, and matching up the signals. It should be kept in mind that it is
essential to activate the termination resistance of the communication
line in the last inverter in the chain by switching the corresponding switch
(Refer to the inverter manual).

NOTE: Set a different RS485 address for each inverter in the chain. The
inverter connected via signal +FC1, REF1 must have address 2, the in-
verter via +FC2, REF2 must have address 3, and so on. The address on
the inverter is set through the display and the push-button panel (Refer
to the inverter manual).

AURORA

J12,)13

Procedure for linking RS485(Aux)

The adapter PVI-USB-RS485 232 and software WindBoxCVI are ne-
cessary for enabling communication between the Wind Interface and PC.

AURORA

L | UsBtoRs485

/—J Converter
/2N
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Configurable Relays

The Wind Interface has three relays. The relays can be connected
with normally open contact (being connected between the NO terminal
and the contact C) and with normally closed contact (being connected
between the NC terminal and the common contact C).

olllLlo

olgggo

Relay GP1 is activated whenever there is a machine “Fault’. In parti-
cular, this relay could be used to pilot the load permitting wind turbine
parking. Relay GP2 is activated when intending to engage the cooling
fan (optional) for the brake (dump or brake).

Relay GP3 could be employed to disconnect a possible transformer
from the wind power system, thus avoiding any unnecessary loss of
system efficiency. This relay is closed under normal operating conditions
and opens whenever the Wind Interface output DC voltage is absent for
a period of time longer than 20 minutes.

Emergency Stop Input

The signal applicable to the connector J11 permits monitoring of the
status of any emergency push button present in the system.
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Input connection to the Wind Power Generator (AC Side)

The electrical cable to use is four pole, which must be run through the
tube and connected to terminal block CN1.

Characteristics and dimensions for cables and the tube

(_max 35 mm?

(20+32mm )

The table lists the maximum cross section permitted for AC side cables.
It should be kept in mind that, in any case, connection of the Wind Inter-
face to earth is mandatory.

Type of Conductor MAX WIRE GAUGE (mm ?)

T-S-R-GND* 25

The tube containing the AC side conductors must have the following
characteristics:

External Diameter of the Tube

Type of Tube (mm)

Rigid, flexible, spiral,

corrugated 31-42

Load protection switch (AC disconnect switch)

To protect the AC connection line of the Wind Interface, a device needs
to be installed to protect against over current. Depending on the Wind
Interface model employed, this device should have the following cha-
racteristics:

-EU -US

Type

Automatic Circuit Breaker with Thermal Magnetic Protection

Rating for Voltage/Current

600V/125A 480V/125A

* The earth conductor must have a minimum cross section equal to that of the TSR
structures and, in any case, no less than 10 mm>.
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Characteristics Prot. Magnetic

B/IC

B/IC

Number of poles

3

Connection to the AC side terminal board

To prevent electrocution hazards, all the connection operations must be carried out with the
disconnect switch upstream from the Wind Interface disarmed and with the wind turbine in

parking.
T S R GND

-49-
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Modifying Wind Interface parameters

1') From the main screen of software WindBoxCVI, after having pressed
the key “Reading”, click on “Install Menu”. The screen shown in figure 1

Wind and Solar Iny
— e
[Purpose of present procedure is changing some installation parameter. 4]
For more information cbout any paremcter please refer to WindBox User
ccccccccc ation Manual
e | iote 1
This procedure doesn't changs the Turbine power curve neithsr the
passwond l— nunber and the type of Aurora present in the system.
windion
Hote 2
For safety when this procedure starts WindBox is forced in resst
Ecfore cxit VindEox iz configured os Fumning
Hote 3
In order to linmit paremeter changing by the final user this progran
allows & time limited access: after 300secon d the installation time
r is changed installer must control if changing has
ne. Othorwisc must exit and enter again in the
present nefer
vabe
a
windaw ﬂ 0 Do you want to continue?, if yes strike NEXT
set new parameter value| next |
il :J_J
{!g’lﬂlf-l!ﬂﬂl
Changing tfs Shape of Power
Figure 1

2) Click on the button “NEXT”

3) Enter the password “740” in “password windows” and then click “NEXT".
4) By clicking repeatedly on “NEXT", select the parameter of interest.

9) Enter the desired parameter in “parameter windows” and store by
clicking on “set new parameter value”. (for a complete list and brief
description of the parameters that can be modified, see the NOTE).

6) Repeat points 4 and 5 for all the parameters intended for modification.

7) Exit the Installation menu by pressing the key “Quit”.

Note: List of parameters that can be modified

Parameter number Name Value Range Default
95 Polepair 1-60 12
142 GenVmin 20-80V %V
141 GenFmin 3-50Hz 6 Hz
149 Brake1Present 0-1 0
122 MaxAuroraBulk 0-993V 850V
137 Br2StartV 133-578V 669V
170 Dynamic Soft Start 0-1 0
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138 Br2v100 200-639V 736 V

150 EmergencyEnable 0-1 0

51 Service 0-1 0
Pole Pair

Insert the number of pole pairs for the wind turbine generator in this field. This enables the
software to calculate the number of revolutions per minute (RPM) for the generator.

GenVmin
This defines the voltage under which the turbine has insufficient energy to be able to start up
the inverters. For voltages under GenVmin, the semi-controlled bridge is left “OFF”.

GenFmin
This defines the frequency under which the turbine has insufficient energy to be able to start
up the inverters. For frequencies under GenFmin, the semi-controlled bridge is left “OFF”.

Brake1Present
Set the value of this variable to 1 if there is a Brake Load in the wind power system. Otherwise,
setitto 0.

MaxAuroraBulk
This defines the maximum DC voltage beyond which the semi-controlled bridge is left open.
This thus protects the inverters from overvoltage.

Br2StartV
This defines the priming voltage for the diversion load.

Br2v100
This defines the voltage at which the diversion load is at full load.

EmergencyEnable

Setting the value for EmergencyEnable to 1 will enable the reading of the status of the
emergency push button in the system. Enabling this parameter will permit feedback on the
status of the system and a log on the use of the emergency push-button.

Service

Setting Service to 1 will activate the power supply to the inverters by the wind interface through
the electrical power grid. This function will enable you to complete the commissioning of wind
power system even in no-wind conditions. For further information, see the chapter on system
installation.

Dynamic Soft Start

Setting this parameter to “0” or “1” will activate two possible Wind Interface operating modes.
For further details, see the paragraph on “Operating Modes”.
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Operating Modes

There are two possible operating modes, which can be selected by mo-
difying the parameter “DynamicSoftStart” (170) during installation.

“DynamicSoftStart” = 0

The Brake Load connected to the contactor, piloted by relay GP1, or to terminal block
BRK1 RES, must always be present. If there is no brake load, the error “BrakeFault”
will appear. The machine will thus need to be restarted.

Startup Procedure

On startup, the Wind Interface Box controls the input voltage, and if it
exceeds the “GenVmin“ and is less than 100 V (settable by the para-
meter MAx no Soft Start), the semi-controlled bridge will close and the
wind power system can then begin to export energy to the grid. Whene-
ver the voltage generated by the wind turbine exceeds 100 V, the Wind
Interface Box activates the brake (Brake Load) to slow the turbine and
recommence the startup procedure.

Exceeding the overvoltage limit

If the voltage exceeds the limit set in the parameter “MaxAuroraBulk”
(122), the brake (Brake Load) will activate and open the semi-controlled
bridge. The brake is released when the turbine has halted. The brake is
activated from 0 to 100% of duty in 2 seconds so as not to excessively
overload the turbine.

“DynamicSoftStart” = 1

Startup Procedure

On startup, the Wind Interface Box controls the input voltage, and if
it exceeds the “GenVmin“ and is less than 100 V the semi-controlled
bridge will close and the wind power system can then begin to export
energy to the grid (Figure 1). Whenever the voltage generated by the
wind turbine exceeds 100 V, the Wind Interface Box activates a soft start
procedure to prevent excessive Inrush current (Figure 2).

Case 1: Vinstart < VnoSoftstart=100V

— W

Enable

H scr
Flgure 1 WIB enables soft start procedure to avoid Inrush Current

: <

— W
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VIN

Vov
80% Vov

MAX NO
SOFT START

Figure 2 Fneble

ON

Installation 5

WIB enables soft start procedure to avoid Inrush Current

, —,

Exceeding the overvoltage limit

If the voltage limit set via “MaxAuroraBulk” (122) is exceeded, the semi-
controlled bridge will open to prevent damage to the inverters. When
the voltage descends under 80% of the MaxAuroraBulk, the soft start
process will be activated to close the semi-controlled bridge, reactivating
the inverters.

Entering and modifying the wind turbine power curve

1) From the main menu of the software “WindboxCVI”, click on “rea-
ding”.

2) Click on “WRITE Pout=Pout(REF)". The screen shown in the Figure
will appear. Click on “CONTINUE”.

sl
AURORA
Wind and Sotar Inerters

WRITE power curve Pout=Pout(REF)

Warning, Any present Pdisp=Pdisp(REF) curve will be deleted!
Do you want to continue?

CONTINUE QUIT |

WM'
Chanying e Shape of Power

3) “Option (A)” will allow you to select:

+  Define curve Using MENU:

-53-
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WRITE power curve Pout=Pout(REF)

I
1st step: select option(A)

2nd step: select password(max 20 character). writing process staris when you siryke ENTER in password window

Opton (8) :|Deﬂne curve using MENU

Password |

.y o
cgmwgmmnfm-

Figure 3

Selecting “Define Curve using MENU” will allow you to define the
curve. Select the password at your preference to encrypt the curve
and press the Enter button on the keypad. The menu (Fig. 4) will be
enabled to create the wind turbine power curve.

Ist step: verify to be in RESET and define Control type
Z|NOT YET CONFIGURED

2nd steo: reset dala curve
RESET WATT-WATT(REF) |

3.d step: define Available power versus ref

WATT 277

paintn1 3 00

Point n.2

Point n.3

Point n.4

Point n.5

Point n 6

Point n.7

Point n 8

Point n.9
Pairt n 10
Point n.11

(CIEIEEN TS

Pointn 16 3] 0.0 g_

WRITE power curve Pout=Pout(REF)

4th step: define critical rom settin

n1  cererdpn]s] 000 widelpm] 3] 000 | DeiaPowerw] 3] 000
N3 o000

n3 cemerpm]y] 000  widefpm] 3 0.00 | DeltaPowerW] 3] 0.00

n2  cererpn]a] 000  widelpm] 3 000 | DeliaPows

5th step-save curve or quit
SAVE | QuIT

check OK

communication

Note]: WindBox mustbe in RESET

Note2 Must be REF[>REF-1]

ray .
cgmwy,kmnfw

Figure 4

a) For step 1, select whether you want to define the power cur-
ve based on the DC voltage or RPM.

b) Compile the table. Even if you opt not to fill in all 16 points,
the table will be filled in automatically.

C) Click on “SAVE” to store the curve in the Wind Interface.

+  Copy curve from file "CurveParameter.CRT”:
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WRITE power curve Pout=FPout(REF)

1st step: select option(A)
2nd step: select password(max 20 character). writing process starts when you stryke ENTER in password window

omen 9 ~|Copy curve from file "CurveParameter. CRT"

Figure §

By selecting “Copy curve from file 'CurveParameter.CRT", you will
be able to load a curve previously saved on your PC onto the Wind
Interface.

Enter the password with which you would like to encrypt the curve.
An automatic process will commence to load the curve.

The file CurveParameter.CRT must be located in the same folder as the software.
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6 - Instruments

General conditions

One of the first rules for preventing damage to the equipment and ope-
rator is to have a thorough understanding of the INSTRUMENTS. We
therefore advise you to read this manual carefully. If you are not sure
about anything or there is discrepancy in information, please ask for
more detailed information.

Do not use the equipment if:
% - you have insufficient qualifications to work on this equipment or similar products;
( - you are unable to understand how it works;
- you are not sure what will happen when the buttons or switches are operated;
- you notice any operating anomalies;
- there are doubts or contradictions between your experience, the manual and/or other
operators.

Power-One cannot be held liable for damage to the equipment or the

operator if it is the result of incompetence, insufficient qualifications or
lack of training.
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Description of keypad and display
Through the combination of LED panel buttons 04, values can be set or

data can be displayed by scrolling them.
This panel 04 also contains LEDs for machine status conditions.

rower one:

\2 T R SR
e o o ¢

ESC upP DOWN ENTER

Table: Function of buttons and LEDs

Green LED POWER Indicates that the Wind Interface is working correctly.
Yellow LED ALARM Indicates that the Wind Interface has detected an anomaly.
The type of problem is shown on the display.
ESC Button This button allows you to exit a mode.
UP Button This allows you to read the data on the display by scrolling upwards, or
to increase the set value to correct it during data entry.
DOWN Button This allows you to read the data on the display by scrolling downwards,
or to decrease the set value to correct it during data entry.
ENTER Button This allows you to confirm the operation or to enter the set data item.

With various multiple combinations possible, the LEDs can indicate conditions that
are different from the original single one; see the various descriptions given in the
manual.

With various multiple combinations possible, the buttons allow actions that are dif-
ferent from the original single one; see the various descriptions given in the manual.
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7 - Operation

General conditions

Before checking the operation of the equipment, it is necessary to have
a thorough understanding of the INSTRUMENTS chapter and the fun-
ctions that have been enabled in the installation.

The equipment operates automatically without the aid of an operator;
operating state is controlled through the instruments.

The interpretation or variation of some data is reserved exclusively for specialized and
qualified staff.

The incoming voltage must not exceed the maximum values shown in the technical data
sheet in order to prevent equipment from becoming damaged.
Consult the technical data for further details.

Even during operation, check that the environmental and logistic condi-
tions are correct (see installation chapter).

Ensure that these conditions have not changed over time and that the
equipment is not exposed to adverse weather conditions and or isolated
with foreign bodies.
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Monitoring and data transmission

User interface mode

The Wind Interface is capable of informing on its operation through the
following instruments:

* Warning lights (luminous LEDs)

+ LCD display for displaying operating data

* Data transmission on a dedicated RS-485 serial line (AUX). The data
could be stored in a PC. If the RS-485 line is used, it may be advisable to
use the RS-485/RS232 serial interface converter. Contact Power-One
assistance for any doubts about the compatibility of devices.

Types of data available

The Wind Interface provides two types of data, which are usable through
the relevant interface software and/or through the display 02.

Real-time operating data

Real-time operating data can be transmitted on request through the
communication lines and are not recorded in the Wind Interface. For
data transmission to a PC, the free software supplied with the device
can be used (please check at www.power-one.com for further updated
versions).

Internally stored data

The Wind Interface internally stores a set of data that are necessary for
processing statistical data and an error log with time marking.
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Description of the menus

rower one:

2 R
® o o ¢

ESC up DOWN ENTER

Description of keypad and display

The display 02 permits navigation through the menu by using the but-
tons on the panel 04. The display comprises 2 rows with 16 characters
each, which could be used for:

+ Viewing the operating state and statistics

+ Viewing service messages for the operator

* Viewing alarm and fault messages

* Modifying the settings of the Interface

The UP and DOWN buttons on the panel 04 are used to move around a
menu or to increase/decrease the settable values.

The ESC button permits:

- access to the three main sub-menus: STATISTICS, SETTINGS and
INFORMATION

- return, during navigation, to the previous sub-menu and stores the
set value

The ENTER, during navigation, enables access to the desired submenu.

Statistics Menu

Selecting STATISTICS from the three main sub-menus gives access to:

* Grid Power (W)
Instantaneous power fed to the grid.

* Daily Energy (kWh)
Daily energy produced.

* Weekly Energy (kWh)
Energy produced over the last 7 days.

* Monthly Energy (kWh)
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Energy produced during the current month.

* Annual Energy (kWh)
Energy produced over the last 365 days.

* Total Energy (kWh)
Total energy produced.

* Period Energy (kWh)
Energy produced during the selected period.

* Reset Period (kWh)
Resets the values in the Period Energy section.

Settings Menu

Selecting SETTINGS from the three main sub-menus will bring up the
section for entering the password.

The default password is "0740".

- Use ENTER to scroll the digits (from left to right)

- Pressing ESC will return you to the main menu (Once suffices)

- Use DOWN to progressively scroll the numerical scale downwards
(from 9 to 0)

- Use UP to progressively scroll the numerical scale upwards (from 0
to 9)

After having entered the password, pushing ENTER will bring up the
various submenus for modifying the parameters of the Interface box.

* Language
Allows you to set the required menu language.

* Reset Software

This parameter either enables or disables the possibility of modifying
system settings.

“0”: system settings cannot be modified.

“1”: system settings can be modified.

* Minimum Voltage
This defines the voltage for which the turbine generates enough power
to be able to start up the inverters.

* Gen.Rated.Power
Defines the rated power of the turbine expressed in kW.

* Max.Bulk.Aurora
Defines the DC voltage at which the Interface box disconnects from the
inverters so as to preclude overvoltage problems at the inverters.

« Start.V.Brake2
Defines the voltage at which Brake 2 will begin braking.
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* End.V.Brake2
Defines the voltage at which brake 2 has the maximum braking (100%).

* Brake1 present
Either 1 or 0 to define whether brake 1 is present or not.

* Fan Time

Time for which relay GP2 a07 remains activated after releasing Brake 1
and/or Brake 2. The output GP2 a07 could be used to supply power to
a brake cooling fan.

* Eng.Emergency

Provides feedback to the turbine on the status of the "Emergency But-
ton” (opt). This thus provides the option of recording the possible pulse
pressure on the system log. This characteristic is disengaged if this va-
lue is set to “0”.

* Contrast
Display contrast setting (scale from 400 to 9000).

* Backlighting
Adjusts Display brightness (scale from 13000 to 19999).

* Ext485Address

Allows you to set the address for communication of the Interface box
connected to the RS485 serial line. The possible addresses go from 100
to 107. Scroll through the numbers with the UP and DOWN buttons.

* Service

Information menu

Select the information menu to access information on the Wind Interface
and connected inverters.

* Wind-Box

* Part/Number
Allows you to view the Wind Interface's identification code

* Serial/Number
Allows you to view the Wind Interface's serial number.

* SW Version
Allows you to view the software version installed in the Wind Inter-
face.

* Reset Events
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« Status

* CPU Temperature
Temperature of the CPU

¢ Cap Temperature
Temperature of the Bulk capacity.

* Aurora n.x

* Part/Number
Allows you to view the attached inverters' (x) serial number.

* Serial/Number
Allows you to view the attached inverters' (x) serial number.

* Alarm
Allows you to any alarms active for the connected inverter (x)

* Status
Allows you to view the status of the connected inverter (x)

Where x is the number of the inverter whose information we intend
to view.

* Brake no.1
* Status
* Reset Events
* Resistance

* Temperature 0/1

* Brake no.2
* Status
* Reset Events
* Resistance
* Temperature 0/1

» Generator
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*Rpm
* Voltage

* Power
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8 - Maintenance

General conditions

A
@

Checking and maintenance operations must be carried out by speciali-
zed staff assigned to carry out this work.

Maintenance operations must be carried out with the equipment disconnected from
the grid, unless otherwise indicated.

For cleaning, DO NOT use rags made of filamentary material or corrosive products that may
corrode parts of the equipment or generate electrostatic charges.

Avoid temporary repairs. All repairs should be carried out using only genuine spare parts.
The maintenance technician is under an obligation to promptly report any anomalies.

DO NOT allow the equipment to be used if problems of any kind are
found, and restore the normal conditions correctly or otherwise make
sure that this is done.

Always use the personal protective equipment provided by the employer and comply with
the safety conditions of the Accident prevention chapter.

Power-One accepts no liability if the checking and maintenance cycles
indicated in this manual and in the attached documentation are not com-
plied with correctly, and also when maintenance is entrusted to unqua-
lified staff.

To maintain the correct working performance, have the systems checked by your installer
after approximately 2 years of activity.

@
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Storage and dismantling

Storage of the equipment or prolonged stop

If the equipment is not used immediately or is stored for long periods,
check that it is correctly packed and contact Power-One for storage
instructions.

The equipment must be stored in well-ventilated indoor areas having no
characteristics that could damage the components of the equipment.

Restarting after a long or prolonged stop requires a check and, in some
cases, the removal of oxidation and dust that will also have settled inside
the equipment if not suitably protected.

Dismantling, decommissioning and disposal

La Power-One is NOT responsible for the disposal of the equipment: displays, cables, bat-
teries, accumulators, etc., and therefore the customer must dispose of these items, which
are potentially harmful to the environment, in accordance with the regulations in force in the
country of installation.
If the equipment is dismantled, in order to dispose of the products that it
is composed of, you must adhere to the regulations in force in the count-
ry of destination and in any case avoid causing any kind of pollution.

Dispose of the various types of materials making up parts of the equipment in dumps sui-
ﬁ table for such purpose.
—

Table: disposal of components

COMPONENT CONSTRUCTION MATERIAL
Frame, brackets, SUPPOMS .......c.cruiiiiireieee e Arc-welded steel FE37
CASING OF COVEIS ....cuoueieievieieie ettt ettt e e s bbb st st ns e s e e st et s s e ABS, plastic
COBEING ..ttt RAL .............
GaSKELS @NA SBAIS .....veveeececieiee et Rubber / Teflon / Viton
ElECtriCal CADIES ... Copper / Rubber
CADIE ATAYS ... Polyethylene / Nylon
BaCK-UP DALLEIY ... Nickel / Lead/ Lithium
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