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Warning: Make sure that there is no flange/ coupler/ support cable ring
within 1.7 m from the wind turbine center/ hub. Cylindrical shape poles are
recommended and there should be sufficient free space between the pole
and the blades as, during the wind gust, blades bend a little towards the
inside.
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Operating Environment:

A. Operating Temperature: -4°F (-20°C) ~ 122°F (50°C)

B. Operating Humidity: < 80%

C. Average Wind Speed: < 34MPH (<15 m/s or <54KMH)

D. Max. Peak Wind Speed: < 45MPH (<20m/s or <70KMH)

E. Elevation: < 1000m

F. Applicable Installation Height: 8.85ft~33ft (2.7m~10m)

It is subject to IEC 61400-2 safety standards. If the operating temperature and
wind speed exceed the above-mentioned limits, turn on the manual brake in a
proper way to shut off the Turbine.

3. The rooftop may not be the best place for your wind turbine.

Here are three reasons.

a. The flow is more turbulent above the rooftop and leads to the low wind
power availability.

b. The stress the pole kit sustains varies in rooftop constructions.
The evaluation and stability cannot be guaranteed.

c. The slight noise and vibration still affect sleep for some sensitive people
and animals.

4. Check the three wires from the wind turbine output periodically. Please
check AC current from your MPPT. If the outputs are not consistent, please
contact the distributor for further instruction. For safety reasons, please
stop operating your wind turbine.

5. Check the battery health periodically. The abnormal battery and improper
connection will cause over-spin issues. The wind turbine’s operation
should be halted to reduce the risk of damage due to over-spin of the
rotor blades.

6.Check the battery health periodically. The abnormal battery and
improper connection will cause over-spin issues. The Wind Turbine’s
operation should be halted to reduce the risk of damage due to over -
spin of the rotor blades.

7. Survival wind speed means that the wind turbine will survive 112 mph
(50 m/s) when the manual brake is turned on. Exceeding this stated
wind speed will result in wind turbine failure and collapse.
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APPENDIX B BEAUFORT WIND SCALE

Beaufort | Description Avg. Wind Avg. Wind Avg. Wind Avg. Wiqd image
No. Calm Speed (knot/h)| Speed (km/h)| Speed (m/s) Speed (mi/h)
0 Clam <1 <2 <0.55 <1.24
1 Light air 1-3 2-6 0.55~1.66 1.24~3.73
2 Light breeze 4-6 7-12 1.95~3.33 4.35~7.46
3 Gentle 7-10 13-19 3.61~5.27 8.08~11.81
breeze
4 Moderate 11-16 20-30 5.55-8.33 12.43~18.64
breeze
5 Fresh breeze 17 -21 31-40 8.61-11.11 19.26~24.85
6 Strong breeze 22-27 41-51 11.38~14.16 25.48~31.69
7 Moderate gale 28-33 52-62 14.45~17.22 32.31~38.53
8 Fresh gale 34-40 63-75 17.5~20.83 39.15~46.60
9 Strong gale 41 -47 76 — 87 21.11~24.16 47.22~54.06
10 Storm 48 - 55 88-103 24.44~28.61 54.68~64.00 e ‘:’
11 Violent storm 56 -63 104-117 28.88~32.5 64.62~72.70
12 Hurricane > 64 >118 >32.77 >73.32

* |t is strongly advised to manually turn on your Manual Stop Switch during periods of high winds (upwards
of Beaufort Wind Scale 7). Please refer to Sec. 3.2 for detailed information
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APPENDIX C MPPT CHARGE CONTROLLER

1500W Digital MPPT Charge Controller

An MPPT, or maximum power point tracker is an electronic AC to DC converter
that optimizes the match between the turbine and the battery bank, DC motor,
or DC pump. (These are usually called power trackers or MPPT’s for short. The
power output of a wind turbine varies almost directly with the amount of
wind - but the voltage and current do not. The current drops off much faster
than the voltage. Under low wind conditions the panel or turbine may be
putting out higher volts, but the amperage will be lower than the unit's rating.

What does a Maximum Power Point Tracker (MPPT) do?

An MPPT controller looks at the output of your wind generator and compares
it against the battery voltage. It then uses an algorithm to calculate the
absolute best power that the wind turbine can put out. The MPPT controller
then converts its findings to the best possible voltage to allow for maximum
AMPS running into the battery bank. Most MPPT controllers are at 92-97%
efficient however the controller is 97-99% efficient in the conversion. Here is
where the optimization or maximum power point tracking comes in.

Overview

The Maximum Power Point Tracking (MPPT) charge controller enables the
wind turbine to achieve its highest possible performance by periodically
tracking the Maximum Power Point of the turbine. The MPPT can be used with
battery systems from 24V or 48V DC. The MPPT set points are fully adjustable
to allow use with virtually any battery type, chemistry, and charging profile.
This user guide will demonstrate the basic operation and troubleshooting of
your MPPT charge controller.
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Wiring

The three output wires from the wind turbine are Blue / Red / Black and
transform three-phase AC. The three wires need to be connected to the “RST”
terminal located on the back of the digital MPPT charge controller. (Three-
phase power is a method of electric power transmission using three wires) .
The Manual stop switch is pre-wired for your convenience with 10 AWG wire
and battery terminal connections. Place the corresponding wires (red, black,
blue) from the Manual stop switch into the MPPT input terminals. This should
match the similar colored wires from your turbine. Your turbine and stop
switch share input terminals on the MPPT. This provides a parallel connection.
(see figure below).

ONA—\

OFF

Red Lead

Blue Lead
Black Lead

Black Lead

Manual Stop Switch ]

—y

[ L Red Lead

Blue Lead

L

Red Lead (R)

Black Lead (S)

Blue Lead (T)
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Function
(1) Ext. Antenna port

(2) USB Port

(3) LCD Display

(4) LED Indicator (green light: voltage)
(5) LED Indicator (green light: current)
(6) Data Port
(
(
(
(

7) SET Button

8) Cooling Fan

9) RST Cable

10) DC Output Cable

MPPT Turbine

= = == | High Battery = 1™ =
mppT LED INDICATION | |1 I | Norage | |1 I LY overneat [V IH I | overneat
I (N} '_ Protection I (N} ! Protection | (] '_’ Protection
20120 1| wignrem |20 3 2| OverCraraing | /) T | Lowattery (|10 ) 17| wind Gust
I 11 || Protection o Protection o Warning I 701 1 || Protection

[ PR1] High RPM Protection

[ PR2] High Battery Voltage Protection

[ PR3] Over Charging Current Protection
[ PR4] MPPT Overheat Protection

[ PR5] Low Battery Warning

[ PR6 ] Turbine Overheat Protection
[PR71]

PR7 1 Wind Gust Protection

1. Under normal situations, the green”V " LED should be lit once connected to

a battery.

2. When the “ SET “ button is pressed, the green“V“ and “ | “ LED’s will be lit
alternately, the voltage, current and total accumulated wattage (KWH)
measurements will be shown on the LED screen.

JJC|e v TeIRICE TRINICE
CC.Oo I e I 1o
O SET O SET O SET
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Suggested Battery Charger Set points:

The battery manufacturer should provide you with specific instructions on the
following maintenance and charging regulation set point limits for the specific
batteries. The following information can be used when the manufacturer's
information is not available. Note: Higher settings can be used with non-
sealed batteries, but water consumption will be greater and excessive
temperatures when charging may occur.

Sealed Lead Acid - AGM GEL 24V / 48V
ABSORB voltage set point 28.6V / 57.2V
FLOAT voltage set point 27.2V / 54.4V

Non-Sealed Lead Acid 24V / 48V
ABSORB voltage set point 29.6V / 59.2V
FLOAT voltage set point 27.2V / 54.4V

Multi -Stage Battery Charging

The MPPT charge controller is a sophisticated multi-stage battery charger
that uses several regulation stages to allow fast recharging of the battery
system while ensuring a long battery life. This process can be used with both
sealed and non-sealed batteries. The MPPT will automatically set the charging
regulation voltage set points (absorb & float) for the selected nominal battery
voltage, however, always follow the battery manufacturer’s recommended
charging regulation voltages. The MPPT charging regulation stages
correspond to the chart below.

Bulk

This stage provides the maximum power to the battery -- voltage increases
while charging.

A bulk charge is automatically initiated when the battery voltage is below the
absorb and float voltage set points. The bulk charge will continue until the
absorb voltage set point is achieved.
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Absorbing

This stage limits the amount of power going to the battery -- the voltage is
held constant. The absorb charge will continue for the duration of the bulk
cycle or until the 2 hours (default) absorb time limit is reached. For example,
if a bulk charge takes 1 hour to reach the absorb voltage set point then the
absorb charge will continue for 1 hour as well. However, if a bulk charge takes
3 hours to reach the absorb voltage set point then the absorb charge will last
for 2 hours only. A bulk charge will be re-initiated if the battery voltage is not
sustained at the absorb voltage set point.

Float

This stage reduces the charging voltage to prevent overcharging of the
batteries. A float charge follows after the absorb charge is completed. The
MPPT will not re-initiate another bulk charge if the float voltage set point
is not sustained, however, it will continue to charge the battery until the
float voltage set point is achieved. Note: A bulk charge can be initiated if the
battery voltage falls below the float voltage set point if the re-bulk (ReBV)
voltage option is set.

Understanding the various modes

The modes of operation will change occasionally during the day based on
the turbine's output and battery system state of charge. The MPPT operating
modes are displayed through the LED.

Sleeping

Happens when the wind turbine’s voltage is less than the battery voltage or
charger current is below the minimum cutoff (Low cutoff) current. This may
also appear briefly during the day when the MPPT is transitioning between
certain states, and because of other conditions.

Absorb
There is an external DC source (wind generator/hydro) keeping the battery at
or above the absorb set point.

41



Wakeup

As the turbine’s open circuit voltage (Voc) rises above the battery bank's
voltage by approximately 2 volts, the MPPT controller gets ready to work to
deliver the best possible power to the batteries. During this period, the MPPT
is calculating the PWM (Pulse-width modulation) duty cycles by turning
on power supply voltages in the proper sequences, and making internal
calibrations. At wakeup, the MPPT closes its relays and will then start sweeping

III

the input voltage, (the “initial” sweep), towards the battery voltage. This may
happen numerous times at both dawn and dusk until there is enough power
from the turbine to keep charging the battery bank. Wakeup is also a time

when the MPPT controller acquires a new Voc.

Sweeping

In Auto-Sweep MPPT mode, the MPPT is either doing an initial sweep of
the turbines voltage from Voc towards battery voltage after wakeup, or
is doing a periodic dithering mini-sweep to stay on the max power point.
Below 5 amps of battery output current, this will flash briefly as the MPPT
operates at the Park MPP voltage. This signal may also appear briefly if
the MPPT has reached the max battery current setting and is raising the
turbines operating voltage to keep the battery current from exceeding the
maximum battery output current limit setting.

Absorb
There is an external DC source (wind generator/hydro) keeping the battery at
or above the absorb set point.

Bat Full

The MPPT is waiting for the battery voltage to fall to just below the float
voltage set point before continuing with the float stage. This may also be
displayed when external DC charging sources are present.

Re-Cal

There are certain abnormal conditions that can confuse the current measuring
method in the MPPT. When and if this happens, the MPPT will temporarily stop
and re-calibrate. This may sometimes happen because of negative current, i.e.,
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and re-calibrate. This may sometimes happen because of negative current, i.e.,
current coming out of the input terminals instead of into the input terminals
turbine breaker. A new voc is also acquired during a Re-Cal.

TROUBLESHOOTING

MPPT does not boot / power-up

1. Check battery connection and polarity. Reverse polarity or improper
connection will cause power-up issues.

2. Check if the battery voltage is greater than 6V. A battery voltage
less than 14V may not power up the MPPT.

MPPT is inactive

1.Is battery voltage greater than the absorb voltage set point (compensated
absorb voltage)?

If yes, the MPPT will not wake up since the battery voltage is at / above
the absorb target voltage set point.

2. Is the Turbine's voltage greater than the battery voltage by at least 2 volts?
The output voltage has to be at least 2 volts greater than the battery voltage
for the initial wakeup.

3. Check the turbine's breaker (or fuse) to ensure that the turbines breaker
(or fuse) is sized appropriately.

MPPT not producing expected power

1. Are wind conditions optimal?
Wind turbines in locations with constantly high wind speeds bring the best
return on investment. The primary consideration in a wind generator is the
average wind speed at the installation site. A different turbine will give
optimum performance at a site with average wind speeds below15mph
than one at a site with speeds in the low 20mph range.

2. Are the batteries charged? Is the MPPT in the absorbing or float stage?
If so, the MPPT will produce enough power to regulate the voltage at the
absorption or float set point voltage, therefore, requiring less power in these
modes.
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3. What is the short circuit current of the wind turbine?
Use a multimeter to determine if a short circuit current is as expected.
There might be a loose / faulty wire connection.

4. Is the turbine’s voltage close to the battery voltage?
If so, the panels could be warm/hot causing the Maximum Power Point
of the array to be at or lower than the battery voltage.

MPPT sweeping frequently
1. What is the current limit set point?
When the current limit set point is achieved the MPPT will continue
sweeping to maintain the targeted current limit.
2.What is the sweep interval set point?
A short sweep interval time will cause the MPPT to sweep frequently.
A sweep interval of 7 to10 minutes is recommended.

MPPT Internal Fan

Should the internal fan be running when the MPPT is producing power?

The internal fan will only run when the internal temperature has reached ~ 65
degrees Celsius or 149 degrees Fahrenheit.

Warranty

This product is covered under a one-year limited warranty. Warrants to the
original purchaser that this product is free from defects in materials and
workmanship for one year from the date of purchase. Please note that proof
of purchase including date, and the expiration of complaint is required for
warranty service.

Downloadable APP for Bluetooth Function

Or search on APP Store / Google Play

( Windmill Pro )
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Investigation Form RMA No.

Purchase Details

Name: Purchase Date:
Email: Phone No.:
Order ID: Model/ Product:
Event Date: Location:

Please fill out the following questions for further investigation.

1. The wire length between the wind turbine and the MPPT m/ft,
MPPT and the battery m/ ft.

2. Wire Gauge (AWG) or metric wire size used mm?2

3. Connected battery (Lead-Acid/ AGM/ Gel/ LiFePO4) capacity Ah

4. Average wind speed Mph/ m/s

5. The tower height: ftor m

6. Suspect Components to be damage or faulty (MPPT/ Wind Turbine/ Manual
Brake)
7. Issues Type (Low power/ Heating/ Mechanical Noise/ MPPT Protection)

8. With loads connected: Yes or No. Which load you are using?

9. Issues Details

10. Photo (If available)
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