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Notice

The Windy Boy inverter must be used within the limits shown on the rating label. This
document is an addendum to be used in conjunction with the Sunny Boy 1800, 2500 or
6000 (SB1800U, SB2500U or SB6000UV) installation and operations manuals.

Caution

The Windy Boy inverter is desighed to operate with wind turbines employing a 3-phase
generator and rectifier that produce current and voltage within the allowable operating
ranges of the inverter. All protective wind turbine input functions (over-current, over-
voltage, over-power, fault tolerance and recovery, turbine mechanical protection, etc.) are
the responsibility of the turbine manufacturer or system integrator/installer.

The Windy Boy inverter is a standard inverter designed to be installed only with qualified
wind turbines. Input protection is the responsibility of the turbine manufacturer or system
integrator/installer. Misapplication of the Windy Boy may cause irreparable damage to the
inverter and turbine system, and will void all product warranties. Please contact your
turbine manufacturer for detailed system information.

Overview

The Windy Boy is the first SMA inverter designed for direct connection of a wind turbine generator
to the utility grid. The Windy Boy is the same physical inverter as the Sunny Boy, operating in a
special ‘Turbine’ software mode. This document details this operating mode and the
requirements for connecting a wind turbine to the Windy Boy inverter.

Background

Historically, grid tied wind turbines have charged batteries through a charge controller and used
another converter to process power from the battery to the utility grid. The dual conversion and
inherent losses associated with moving power through a battery resulted in very inefficient
delivery of wind power to the utility. Overall transfer/conversion losses were easily in the 40-50%
range. This means that 50% of the energy available from the wind turbine was being delivered to
the utility.

The Windy Boy inverter is a single conversion, DC to AC inverter, which is similar in operation to
the Sunny Boy grid tied PV inverter. Mechanical power from the turbine is delivered to the
inverter as DC voltage (speed) and current (torque). Most small turbines use an AC alternator
and a diode rectifier bridge to convert variable frequency AC from the alternator to DC power.
The inverter uses a programmed power versus voltage curve to command current from the
turbine dependent upon the DC voltage generated by the turbine. Each alternator design has an
optimum operating point or power curve of speed (voltage) versus torque (current). The Windy
Boy incorporates a linear power curve that may be programmed by the user to match the
characteristics of the specific wind turbine alternator.

Product Limitations and Warnings

The Windy Boy inverter is a standard inverter designed to be installed only with qualified
wind turbines. Input protection is the responsibility of the turbine manufacturer or system
integrator/installer. Misapplication of the Windy Boy may cause irreparable damage to the
inverter and turbine system, and will void all product warranties. Please contact your
turbine manufacturer for detailed system information.

The Windy Boy inverter is designed to operate with wind turbines employing a 3-phase
generator and rectifier that produce current and voltage within the allowable operating
ranges of the inverter. All protective wind turbine input functions (over-current, over-
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voltage, over-power, fault tolerance and recovery, turbine mechanical protection, etc.) are
the responsibility of the turbine manufacturer or system integrator/installer.

Inverter Selection and Specification

Currently, the wind turbine software mode is available with the WB1800U (1800 Watt peak), the
WB2500U (2500 Watt peak) and the WB6000U (6000 Watt peak). Windy Boy inverters must be
specially ordered from your wind turbine dealer. Contact your wind turbine dealer to determine
which inverter is optimized for use with their turbines.

This document is specific to Windy Boy firmware versions BFR8.94 and SRR8.90.
System Protection Requirements

WB1800U
Maximum Input Voltage 400Vvdc
Maximum DC Fuse Requirement | 15Adc, 600Vdc
Maximum DC Power 2000Wdc

Maximum DC Ripple

5% peak-to-peak

Maximum AC Current Protection

20Aac, 120Vac

WB2500U
Maximum Input Voltage 600Vvdc
Maximum DC Fuse Requirement | 15Adc, 600Vdc
Maximum DC Power 2800wdc

Maximum DC Ripple

5% peak-to-peak

Maximum AC Current Protection

15Aac, 240Vac

WB6000U
Maximum Input Voltage 600Vdc
Maximum DC Fuse Requirement | 30Adc, 600Vdc
Maximum DC Power 6700Wdc

Maximum DC Ripple

5% peak-to-peak

Maximum AC Current Protection | 40Aac (208/240/277Vac)

It is the responsibility of the turbine manufacturer and system installer to insure adequate
system protection is provided for the Windy Boy inverter.

DC Over-voltage Protection

The largest danger to the inverter is from DC over-voltage. This is the common result of
a wind turbine over-speed condition. The most radical over-voltage condition occurs
when the inverter is processing power from the turbine and an event (most commonly a
utility line fault) occurs causing the inverter to immediately stop processing power. When
this happens, the power that was going to the utility is transferred back into the turbine as
speed. The wind turbine will quickly increase speed, which causes the DC voltage to
also increase rapidly. This can produce voltage in excess of 2000Vdc, if the turbine was
fully loaded at the time of an event. Exceeding the maximum input voltage will void the
inverter warranty.

SMA America, Incorporated
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Most turbine manufacturers have designed a protection circuit to protect power
processing equipment from this condition.

Operating Specifications
WB 1800U

WB1800U Specifications

Maximum DC Input Voltage

400Vvdc

DC Operating Range

155*-400Vdc (line voltage dependent,
see SB1800U Technical Description)

VdcWindStart Programmable Range

155-375Vvdc

VdcWindMax Programmable Range 155-375Vdc
Vpv-Start 155-375Vdc
Maximum DC Operating Current 12Adc
Maximum DC Short Circuit Current 18Adc
Nominal AC Output Voltage 120Vac

AC Operating Voltage Range 106-132Vac
Nominal AC Frequency 60Hz

AC Operating Frequency Range 59.3-60.5Hz
Maximum AC Output Current 17Aac
Maximum AC Output Power 1800Wac
Maximum AC Output Overcurrent 20A
Protection

Power Factor Fixed, Unity

WB2500U

WB2500U Specifications

Maximum DC Input Voltage

600vdc

DC Operating Range

220*-550Vvdc (208Vac configuration)
250*-550Vdc (240Vac configuration)
(line voltage dependent, see SB2500U
Technical Description)

VdcWindStart Programmable Range

250-550Vvdc (208Vac configuration)
220-550Vdc (240Vac configuration)

VdcWindMax Programmable Range

250-550Vvdc (208Vac configuration)
220-550Vvdc (240Vac configuration)

Vpv-Start 155-375Vdc
Maximum DC Operating Current 13Adc
Maximum DC Short Circuit Current 18Adc
Maximum AC Current 15Aac

Version 1.3

SMA America, Incorporated

Copyright 2004-2005

Page 5 of 13




M

Windy Boy Grid Tied I nverter
Distributor’s Application Note

WB2500U Specifications

Nominal AC Output Voltage

240Vac

AC Operating Voltage Range

183-229Vac (208V Nominal)
211-264Vac (240Vac nominal)

Nominal AC Frequency

60Hz

AC Operating Frequency Range

59.3-60.5Hz

Maximum AC Output Power

2500Wac (240Vac)
2100Wac (208Vac)

Maximum AC Output Overcurrent 15A
Protection
Power Factor Fixed, Unity

WB6000U

WB6000U Specifications

Maximum DC Input Voltage

600vdc

DC Operating Range

250-550Vvdc

(line voltage dependent, see SB6000U
Operators Manual)

VdcWindStart Programmable Range 250-550Vvdc
VdcWindMax Programmable Range 250-550Vvdc
Vpv-Start 250-550Vvdc
Maximum DC Operating Current 25Adc
Maximum DC Short Circuit Current 25Adc
Maximum AC Current 25Aac

Nominal AC Output Voltage

208/240/277Vac (configurable)

AC Operating Voltage Range

183-229Vac (208V Nominal)
211-264Vac (240V Nominal)
244-305Vac (277V Nominal)

Nominal AC Frequency 60Hz

AC Operating Frequency Range 59.3-60.5Hz

Maximum AC Output Power 6000Wac (240 or 277Vac)
5100Wac (208Vac)

AC Output Overcurrent Protection 40A

Power Factor Fixed, Unity

Power Curve Operation

The Turbine Mode of operation configures the Windy Boy to draw power based upon the DC
voltage seen at the inverter DC input terminals. As the DC voltage increases, AC power to the
utility increases in a linear fashion.

Version 1.3
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Adjusting the Slope of the Power Curve

The inverter start point (or zero power threshold) may be configured by changing the
setting of the < VdcWindStart > parameter in the Windy Boy. The full power point on the
power curve may be adjusted by changing the <VdcWindMax> parameter. Of course, the
< VdcWindStart > must be greater than the <VdcWindStart> setpoint. When the DC
voltage reaches the < VdcWindMax > setpoint, the inverter will be delivering full rated
power to the utility.

The parameter <Vpv-Start> should be set equal to the value of <VdcWindStart>.
Otherwise the Windy Boy will start at whatever voltage <Vpv-Start> is set to and then
start following the power curve based upon the voltage when inverter started at.

The maximum power level may also be adjusted by changing the <Pmax> parameter.
This has the effect of changing the slope of the power curve.

The Windy Boy start and stop time delays may also be adjusted by changing <T-Start>
and <T-Stop> respectively.

Operating Scenario

Consider the following scenario:

Parameter Setting Value Units
T-Start 10 Seconds
T-Stop 120 Seconds

VdcWindStart 300 Vdc
VdcWindMax 400 Vdc
Pmax 1000 Watts

When the DC input voltage from the wind turbine reaches 300 Volts, the inverter will wait
10 seconds. If the voltage remains above 300Vdc, the Windy Boy will synchronize with
the utility and begin exporting power. When the DC voltage reaches 350Vdc, the Windy
Boy will output 500 Watts AC to the utility. If the DC voltage reaches 400 Volts, the
Windy Boy will output 1000 Watts AC. If the voltage continues to increase the Windy Boy
will continue to output 1000 Watts AC, as specified by the <Pmax> parameter setting. If
the wind slows down such that the DC voltage falls below 300 Volts, the inverter will
continue to operate at zero power output for 120 seconds. If the DC voltage increases
above 300 Volts, the stop timer will reset and the Windy Boy will process power
according to the power curve. If the DC voltage remains below 300 Volts for 120
seconds, the Windy Boy will stop processing power and shut down.

Below is a graphical representation of the Windy Boy power curve and adjustment
parameters.

SMA America, Incorporated
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Windy Boy Power Curve
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Power Ramp Function

If the inverter is starting up from zero power and the DC input voltage is mid-range on the
power curve, the inverter will ramp to the appropriate power point on the curve at a
500W/second rate. This insures that the turbine does not experience radical power steps
causing mechanical stress during gusting wind conditions. This ramp-rate is adjustable
with the <P-Wind-Ramp> parameter.

Configuring Turbine Mode Operating Parameters with Sunny Data

Note: The Windy Boy inverter must be initially configured by SMA America to maintain a valid UL
listing. Adjustments to the operating parameters are allowed to be made by the wind turbine
distributors or manufacturers representatives only.

Necessary Equipment

WB1800U or WB2500U

Windows PC, running Win95 or greater.

Sunny Data program: available for free download at www.sma-america.com
SMA Service Cable or

(1) SMA RS232 Communication Module and (1) RS232 Wire Harness Assembly

Configuring Sunny Data
The SMA Sunny Data program must be installed on a PC used for configuring the Windy
Boy parameters.

Connect the SMA Service cable to the Windy Boy communication card header pins.
Launch the program after installing Sunny Data. The initial screen will appear as follows:

SMA America, Incorporated
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From the Options pull-down menu, select Serial Port. Configure the port settings to:

Sunny Data Network Port

— Current Settings
COMT [RS485] : 120084 1 &I

~ Seral Port— — Media - Seftings ————  Cancel |
& COM1 = Powerline Baudrate : |12|:“:| j Help |

€ COM3 RS2 otk INDNE vl
~
GOEE Stapits: I1 "I

" Compatibilityrnode

" On & Off

Even though the serial cable is configured for RS232, the RS485 Media selection is
required for reliable communication. The RS485 mode extends the communication port
timeout limits to accommaodate relatively slow communications between the Windy Boy
and the PC.

From the Options pull-down menu select Device Detect/Configure. Select Auto Install
from the pop-up window.

[ L1 e Dot nin | At vl e EI i Dt H
P Ere o |- Fl s | — -1 o i e = oo Db S e | — = Suboatio—————————— =
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Digwice Derection ronning, Tlaice IC
Fress tESC In Canoel e e M
Fowred |
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AP i He.x
Fourd - 1
sl | T |
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Upon first installation, you should see a blue, then red, then a long series of green bars in
the Found window. This process may take up to 3 minutes to finish downloading the
device parameter list from the Windy Boy inverter. The device serial number will appear
in the Detected Device window once the configuration download is complete.

Select the Done button to close the Device Detection window.

From the Display menu select Scheme PV-Plant. If you would like another display
background you may select New Background, and select from a variety of other displays
provided with Sunny Data.

Right Click in the display background window and select Insert New Display. From the
pop-up window select the parameters you wish to see displayed on the PC. You may
select multiple parameters by holding the <Ctrl> key while clicking on the channel fields.
To simply configure the Windy Boy parameters, it is not necessary to load any real time
display information onto the display window.

Insert Display X |

Selechon: IDevice and Channel Selection
—Device——— —~Channel Cancel |
wiF 1B AE -1 el
P-Anlage elp |
E-I otal
[ Installer

The selected channels will stack up in the display window. Right click in the display
window and select Arrange All Displays Automatically to organize them generically. They
may also be dragged-and-dropped anywhere in the display window.

Configuring the Windy Boy Operating Parameters

From the Options pull-down menu select Device Parameters. A pop-up window will
appear showing a menu of inverter parameters. Most parameters require the user to
enter the Installer mode. Click the Installer box on the lower left corner of the pop-up
window. You will be prompted to enter a password.

The password is the numerical sum of the month, day and year. The date code
corresponds to Windows Date Properties found in the Control Panel. For example March
30, 2002 is 3 + 30 + 2 = 35. Enter IDO035 and select OK. The letters must be in upper
case and followed by two zeros, then the date code. A meaningless warning will pop-up,
just select OK.

You may now change the operating parameters described in previous sections of this
document. Select a parameter from the menu and enter the desired value in the
numerical entry field, then click <Set> (note: you must click <Set> for the change to take
effect). If the value is outside of the valid range, the value shown in the menu will not
change. Some parameters in the list cannot to be changed. Selecting these parameters
will not activate the Set button.

Once you are finished changing parameter settings, click the X in the upper corner of the
Device Parameter window. This is the only way to exit this window and maintain these

SMA America, Incorporated
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changes. Do not click the <Done> button. For some unknown reason, the Done button
will not close the window or allow changes to be kept.

Device Parameter m
— Parameters — Device Selection m
Name Yalue [wR1sLwW4E | [ oo |
ShiA- Sk 1544400007000 =
Wi Start 400.000% — Enter new value
T-Start 10.000 5 [wR18UWAE-1]V-Const Setvat —lHE"”
T-Stop 2.000s —
V-Const Setval 400,000V |— rrr: 130,
T T 350,000 maw: 400 000V
Th-vreg 0.250s Set
Prmay 1000.000 Y o
Plirmit 12800.000 W
Testeurrent Zac S000.000 maA
Wac-Min 107.000%
ac-hax 130,000
Fac-delts- 0.680 Hz | ¥ Installer

Typical Installation Diagrams

The following drawings are not specific for any wind turbine or installation. They are provided as
basic reference material, showing necessary major components and installation sequence.
Please contact the specific wind turbine manufacturer for exact installation drawings specific for
your wind turbine.

WINDY BOY l
1800U END
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Ground Fault Protection

Earlier version of the Windy Boy incorporated the GFDI fuse protection system found in all Sunny
Boy PV inverters. This protection is only required by the NEC for PV systems. Windy Boy
firmware 8.95 and greater disables the GFDI fault circuitry, and also requires removal of the 1A
GFDI fuse for proper operation. Installation of this fuse may interfere with the over-voltage
protection supplied by the wind turbine manufacturer.

DC Disconnect Switch

A means of disconnect between the wind turbine and the Windy Boy inverter is required by the
NEC. It must be load break rated for the maximum DC voltage of the system (400Vdc for the
WB1800U and 600Vdc for the WB2500U and WB6000U). The NEC requires the DC input be
grounded. This is done on the negative DC input within the inverter through a 1 Amp fused GFDI
detection circuit. Because of this, the negative input may not be switched at the DC disconnect,
or anywhere else in the input circuit.

DC Input Fuse Requirement

A 15 Amp overcurrent device is required in the DC input circuit for both the WB1800U and the
WB2500U. A 40A overcurrent device is required in the DC input circuit for the WB6000U. This
could be either a circuit breaker or fuse rated for DC current and the appropriate maximum DC
voltage of the system (400Vdc for the WB1800U and 600Vdc for the WB2500U and WB6000U).

Surge Protection

There are no surge protection devices within the Windy Boy inverter. SMA recommends placing
appropriate surge protection devices as close to the AC and DC sources as possible. We
recommend placing the AC surge protector within the AC main panel. The DC surge protector
should be installed at the turbine, in the DC interface enclosure shown in the previous diagrams.
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Appendix

Contact Information

SMA America:

12438-C Loma Rica Drive
Grass Valley, CA 95945
530.273.4895
Www.Sma-america.com
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