Windaddy 213 Operation
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The Windaddy 213 is designed to safely operate and control up to 2 wind turbines. This manual will bring you up to speed on how to install and operate the unit, determine the status of your wind turbines and diagnose problems. A lot of effort has been put into making the unit safe, reliable, easy to use, and easy to understand. Please take some time to read through this manual and familiarize yourself with this system, as it will help you understand how it works and how to troubleshoot problems should they arise.

Understanding Modes of Operation:

Each wind turbine can be independently placed in the “Powered On” state or

 “Powered Off” state. As the names imply, each windmill can be thought of as being On or Off. Taking this analogy further, each wind turbine can be cycled between Powered On and Powered Off states with a power switch on the main screen for each wind turbine, using the 3” touch screen.

Modes:

While a wind turbine is Powered On, it will cycle through these modes of operations as needed:

· Standby Mode – In this mode, the wind turbine is just waiting for the wind to spool it up past the cutin RPM. In this mode, the brake is not set, and the turbine is not connected to the grid.

· Online Mode -  In this mode, the wind turbine is connected to the grid and producing power. In this mode, the brake is not set, and the turbine is connected to the grid.

· Fault Mode – In this mode, a fault condition has occurred. The wind turbine will return to standby mode when the fault condition clears. Examples of fault conditions are: Excessive wind speed,. Excess RPM, High temperature. Each Fault has an adjustable reset delay setpoint, which allows you to define a minimum time that must pass before resetting the fault. In this mode, the brake is set, and the turbine is not connected to the grid.

· Offline Mode – In this mode, the wind turbine has been manually placed offline with the power switch, or a trip has put the system offline automatically. In this mode, the brake is set, and the turbine is not connected to the grid.

While a wind turbine is Powered Off, the brake is locked down and it is disconnected from the grid. This Powered Off state is the best choice for shutting down one or both of the wind turbines for short periods of time.

NOTE: Don’t confuse the Powered On or Powered Off state of the wind turbine with its Mode of Operation. The wind turbine can be Powered On and in Fault Mode, for example. A transition from Powered On to Powered Off or Powered Off to Powered On  states must be done manually from the touchscreen, while most operating modes change automatically. There are, however, some trip conditions that will take a wind turbine offline to the Powered Off state automatically.

Understanding Faults and Trips:

Although the terms Fault and Trip are very similar, we use them very differently to describe the different types of undesirable conditions that exist. It is important that you understand the difference between the two.

 A fault is normally a temporary undesirable condition which places the wind turbine in a safe state (Brake set and disconnected from the grid) until the condition clears, after which normal wind turbine operation resumes automatically. For example, a high alternator temperature fault is undesirable, but will clear on its own as the alternator cools back down. Most faults have adjustable delay timers, which allow you to wait a minimum amount of time before letting the fault clear. Faults are only to prevent conditions getting so out of control that equipment damage may occur.

(See appendix A at the end of this manual for a complete list of faults)

A trip is normally a more serious undesirable condition, and requires some kind of service to be performed for proper safe operation to continue. For this reason, trips will not reset themselves, and require acknowledgment before the wind turbine can be placed back into normal operation. An example of a Trip is Excessive Vibration. This can be caused by ice build up on the blades, or even a more serious problem such as loss of a blade its self. A trip like this will not usually fix its self and must be corrected by the operator. Once you have remedied the problem, you can acknowledge the trip and place the wind turbine back online. Trips are to protect against both damage to equipment, and harm to people – which is why they require acknowledgment before the wind turbine will be allowed to restart. Equipment failures such as a failed anemometer or failed brakes will also cause a trip event to occur, as these are important for safe operation of the wind turbine.

(See appendix B at the end of this manual for a complete list of trips)
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Component Description

Touch-screen -  Displays the current and trended operating conditions of up to 2 wind turbines. The touch-screen also allows you to cycle the states of each wind turbine independently of each other, as well as adjust various settings and setpoints. While viewing the status screen of each wind turbine, the screen will change colors to indicate its current mode of operation so you can tell at a glance. The color codes for the selected wind turbine are:

· Red – The current wind turbine has been placed in “Offline  Mode” (either manually or by a trip), or a Fault condition exists. In this mode, the brake is set and the turbine is not connected to the grid.

· Yellow – The current wind turbine is in “Standby Mode”. In this mode, the brake is released and the turbine is disconnected from the grid.

· Green – The current wind turbine is in “Online Mode”. In this mode, the brake is released, and the turbine is connected to the grid, making power.

Screens – Each wind turbine has the following screens:

Aaccessed by the appropriate wind turbine function button (blue):

· Status Screen  – Shows the overall status of the wind turbine. This is considered the “Home” screen of the wind turbine, and the power switch for the turbine is on this screen.

· Avg. wind speed last 24 hours trend – This screen shows the average wind speed for each hour for the last 24 hours.

· Avg. wind speed last 24 days trend – This screen shows the average winds peed each day for the last 24 days.

· Avg. RPM last 24 hours trend – This screen shows the average alternator RPM each hour for the last 24 hours.

· Avg. RPM last 24 days trend – This screen shows the average alternator RPM each day for the last 24 days.

· Online percentage last 24 hours – This screen shows the percent of the time the wind turbine was producing power for each hour for the last 24 hours.

· Online percentage last 24 days – This screen shows the percent of the time the wind turbine was producing power for each day for the last 24 days

Accessed by the appropriate settings function button (gray):

· Operation setpoints – This screen allows you to set operational setpoints such as cutin speed, max wind speed, etc.

· Fault Delays – This screen allows you to set Fault Delays for various faults. For example, you may want at least 1 hour to pass before restarting the wind turbine after a high temperature fault.

· Trip Filters – This screen allows you to set Trip Filter times. For example, it can be said that the brakes are bad if A)The brakes are set and B)There is an alternator RPM reading. However, a little slippage of the brake is normal from time to time as the brakes bring the rotor to a controlled stop. By setting a Filter time of 5 minutes, the above condition would have to persist for 5 minutes before the wind turbine tripped out on a Brake Trip.

· Miscellaneous Settings – This screen allows you to set the secret PIN for secure mode (it will be the same for both wind turbine #1 and #2). It will also allow you to set the polling frequency of the anemometer. (A larger anemometer polling frequency will yield more accuracy at low windspeeds, but it will be less sensitive to reporting gusts.)

Function Buttons – The function buttons are mainly used to select which screen to view on the touchscreen. The function buttons are also color coded to help you quickly navigate the various screens.
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· F1 - Wind Turbine #1 (blue): Cycles through the various screens for wind turbine #1.

· F2 – Wind Turbine #1 Settings (gray): Cycles through the various settings screens for wind turbine #1.

· F3 – Wind Turbine #2 (blue): Cycles through the various screens for wind turbine #2.

· F4 – Wind Turbine #2 Settings (gray): Cycles through the various settings screens for wind turbine #2.

· F5 – Home: Takes you to the home screen of the selected wind turbine, or the home settings screen of the selected wind turbine. Also, if held down for 3 seconds, shows the Engineering Screen. The engineering screen shows useful reliability information such as runtime hours of the unit, as well as relay cycles and EEPROM writes.

Indicator Lights -  There are 5 indicator lights, one on each function button. These lights will give you a very quick status of the entire system. We have followed the philosophy that no lights are good, so if a light is on, there is a problem interfering with the normal operation of the system. Below is a breakdown of what the status lights mean:

· F1 – Wind turbine #1 status. The light illuminates if the wind turbine is offline for any reason.

· F2 – Wind turbine #1 fault. The light blinks if there is a fault or trip present.

· F3 – Wind turbine #2 status. The light illuminates if the wind turbine is offline for any reason.

· F4 – Wind turbine #2 fault. This light blinks if there is a fault or trip present.

· F5 – Secure Mode Enabled. If a PIN other than 0000 is set, this light illuminates to let you k now that the unit is operating in secure mode. Settings screens can not be changed or accessed without the secret PIN.

Once you are familiar with the meaning of the lights, you can get the status of the system in a glance. Please see the example matrix below. It shows some common status light conditions. Please note that the matrix doesn’t show all of the status indicator combinations, but is only meant to give some examples.

F1 
F2
F3
F4
F5
Status






Wind turbines #1 and #2 are both Powered On, either in Standby Mode or Online Mode. No faults are present.

X




Wind turbine #1 is Powered Off, and wind turbine #2 is either in Powered On. There are no faults present for either wind turbine.

X
X



Wind turbine #1 has tripped out. The trip condition must be acknowledged before restarting the wind turbine. A trip is a combination of an Offline indication and a Fault indication. Wind turbine #2 is Powered On and has no faults.


X



Wind turbine #1 is Powered On and has a fault. Wind turbine #2 is Powered On and has no fault.

X

X


Wind Turbines #1 and #2 are both Powered Off.

X
X

X

Wind turbine #1 has tripped out, and must manually be restarted. Wind turbine #2 is Powered On, but has a fault. 

X

X

X
Both wind turbines are offline and may not be restarted until the system is manually placed online. Any settings changes will require a supervisory PIN.


X

X

Both wind turbines are online, but both have a fault. They will restart independently of each other as their respective faults clear.

Secure Mode: By default, the settings screens can be viewed and changed without entering a secret PIN. By going to the Miscellaneous Settings screen, you can set the PIN to any number from 0001-9999. Once secure mode is enabled, you can not view or change any settings without the secret PIN number. To disable secure mode, you must set the PIN to 0000

Note: When assigning a new pin, leading 0’s will not be visible. For example, to have a pin of 0543, the new pin will be entered as 543. To have a pin of 0001, the new pin will be entered as 1. And so on.

Operating Screens

The different system screens and explanations of each are given below. Wind turbine #2 screens are omitted, but their appearance and operation remain the same as the screens for wind turbine #1.
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This is the intro screen, and is shown for the first 5 seconds of startup
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This is the main operating screen. It contains the power switch, as well as some useful readings that can be monitored. There is a scrolling banner below the power switch that will tell what mode of operation the wind turbine is in (Offline, Online, Standby and Fault). Also notice that depending on the mode, the screen will appear different colors. Also note the difference between the Fault and Offline modes.
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The Windaddy 213 keeps trends of several important parameters to help you gauge the performance of your system. These are accessed by repeatedly pressing wind turbine #1 or wind turbine #2 button. While viewing the trends, pressing the Home button will bring you back to the main operating screen of that wind turbine.
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There are 4 settings screens for each wind turbine, and they can be cycled through with the appropriate wind turbine settings button. Pressing the Home button while on a settings screen will bring you back to the first settings screen.
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The Trip Screen appears whenever a trip event occurs. The trip must be acknowledged before the wind turbine can be restarted.
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The Secure Mode PIN pad appears when trying to access the settings screens while the unit is in secure mode. A correct PIN must be entered to continue. If an incorrect PIN is entered, another screen will appear for a few seconds alerting that you have not entered the correct pin, and then take you back to the last screen you were on.

Backlight Saver

The screen backlight will turn off 6 hours after the last function button press. This will ensure a long service life of the touchscreen backlight. To re-enable the backlight after it has shut off, simply press one of the function buttons.

Appendix A

Below is a list of all fault conditions programmed into the Windaddy 213, along with what settings control the behavior of the faults.

· Wind Overspeed: If the current windspeed exceeds the “Windspeed Out” operation setpoint, the unit will go into fault mode. The fault will reset after the current windspeed drops below the “Windspeed In” operation setpoint, and a minimum amount of time has elapsed as set by the “Overspeed” fault reset setting

· RPM Overspeed: If the current RPM exceeds the “Alt. Overspeed” operation setting, the unit will go into fault mode. The fault will reset after a minimum amount of time has elapsed as set by the “Overspeed” fault reset setting.

· Line: If the voltage or frequency are not at the standard 120v/60Hz, then the unit will go into fault mode. The fault will reset after a minimum amount of time has elapsed as set by the “Line” fault reset setting.

· Temperature: If the temperature of the alternator goes too high, the unit will go into fault mode. The fault will reset after a minimum amount of time has elapsed as set by the “Temp.” fault reset setting.

Appendix B

Below is a list of all trip conditions programmed into the Windaddy 213, along with what settings control the behavior of the trips.

· Bad Brake: If the brake is set, but the alternator continues to show RPM for the amount of time determined by the “Rotor Brake” trip filter setting, the unit will trip.

· Bad Encoder: If the windspeed stays greater than 10MPH and the brake is released, but the alternator shows no RPM for the amount of time determined by the “RPM Encoder” trip filter setting, the unit will trip.

· Bad Anemometer: If the alternator shows RPM, but there is no wind speed for the amount of time determined by the “Anemometer” trip filter, the unit will trip.

· Vibration: If the discrete vibration sensor activates due to high vibration of the wind turbine, the unit will trip instantly.

Appendix C

Below is a map of terminal strip inputs and outputs.

120 VAC Line
120v L

P/S Line



120vv L

PLC Line



120 L

C2


120 VAC Neut.
120v N

P/S Neut.


#1 Brake Neut.
120v N

PLC Neut.


#2 Brake Neut
120v N




120 VAC GND
Ground

P/S Ground



Ground

PLC Ground


#1 Brake Line
120v S

Y0


#2 Brake Line
120v S

Y1



24v +

P/S + / EnviroAlert +


#1/#2 Windcups +
24v +

To 5V Conv. +


#1/#2 RPM  +
24v +

C0/C1


#1Windcups Ret
24v Pulse

X0


#2 Windcups Ret
24v Pulse

X1


#1 RPM Ret
24v Pulse

CH A


#2 RPM Ret
2v4 Pulse

CH B


#1/#2 Windcups -
24v -

P/S - / InviroAlert -


#1/#2 RPM -
24v -

To 5V conv. -


Volt/Freq -
24v -

M


#1/#2 Vib -
24v -




Freq
24v S

X2


#1 Vib
24v S

X3


#2 Vib
24v S

X6


Volt
24v S

X7


#1 SCR +
5v S

Y3


#2 SCR +
5v S

Y4


#1/#2 SCR -
5v -

From 5V Conv. -


#1 Temp Probe +
Signal

Enviro-Alert  Probe 1


#1 Temp Probe -
Signal

Enviro-Alert Probe 1


#2 Temp Probe +
Signal

Enviro-Alert Probe 2


#2 Temp Probe -
Signal

Enviro-Alert Probe 2


C3 connected directly to +5V Conv. (Fused)

X4 connected directly to Enviro-Alert Zone 1 alarm

X5 connected directly to Enviro-Alert Zone 2 alarm

