


VENTERA V12 HYBRID WIND AND SOLAR SYSTEM OWNER'SMANUAL
First Edition

WELCOME TO YOUR WIND AND SOLAR ENERGY SYSTEM

Congratulations! Y ou about to place in operation the world's first integrated utility grid tied wind and
solar renewable energy system. Our new V112 synchronous inverter accepts 10 kilowatts of wind
power from the Ventera VT10 wind turbine and up to 2 kilowatts of solar photovoltaic (PV) power and
maximizes the output from both sources simultaneously, afirst in efficiency and simplicity. We expect
you to receive years of service and enjoyment as well as significant energy and money savings. And,
you can take pride in the environmental advantages your system conveysto every one of us.

Go to SYSTEM PLANNING AND INSTALLATION to plan and install your system.
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LIMITED WARRANTY

Ventera Energy Incorporated warrants the newly manufactured Ventera VT10 Wind Turbine, Ventera
VSST Towers and Ventera V112 Hybrid Inverter (“Hybrid Wind Solar System” or “ System”) described
in this owner’s manual to be free of defectsin material and workmanship for a period of time ending
five years after the date of shipment of the Ventera VT10 wind turbine component of the System from
the factory. The VenteraV112 Hybrid Inverter is covered under a separate warranty issued by Novalek
Technologies, but administered by Venterato whom warranty claims should be sent. Rohn SSV Towers
built by Radian Corporation are covered under a separate warranty issued by Radian Corporation. The
term “end user” is defined as anyone seeking to make a warranty claim against Ventera Energy Inc. In
order to make awarranty claim, the end user must have been registered with Ventera Energy, Inc. prior
to any warranty claim, and the registration information must include each of the serial numbers of the
turbine, tower and inverter. Use the registration form following this warranty to register your System.
This warranty may be transferred once from the original end user to a second end user who must also
register the system with Ventera.

This warranty does not cover damage to the System resulting from alteration, acts of the Almighty,
accident, misuse, improper installation, neglect of required maintenance or inspections or any other act,
occurrence or omission. A log of inspection time and observation is required and will be requested by
the factory in any warranty clam. This Owner’s Manual describes installation, operation, inspection
and maintenance procedures required to qualify for warranty coverage. Service Bulletinswill be issued
if VenteraEnergy, Inc. believesit is necessary to amend or supplement these procedures or
requirements.

This warranty does not cover photovoltaic PV panels which may have been supplied by Ventera Energy,
Inc. but manufactured by others. Thiswarranty does not apply if the VenteraVT10 turbineisinstalled
on tower not purchased from Ventera or used with anon-Venterainverter unless prior written approval
of warranty coverage is obtained from Ventera Energy, Inc.

If avalid claim is made pursuant to the warranty, as determined solely by Ventera Energy, Inc., inits
reasonabl e judgment, Ventera Energy, Inc., will, at its sole option, repair or exchange the defective parts
or components free of charge. Warranty repairs will be made at the Ventera Energy, Inc. factory or
another location designated solely by Ventera Energy, Inc. The end user must return the entire wind
generator (or, if authorized by Ventera Energy, Inc., specified components) to the factory or other
designated location, properly packed and with al freight and any insurance charges prepaid. Ventera
Energy, Inc. will return the repaired or exchange components to the end user at Ventera's expense using
ground or seatransportation of its choice.

THE SOLE REMEDY OF THE END USER UNDER THIS LIMITED WARRANTY SHALL BE AS
EXPRESSLY SET FORTH IN THE PRECEDING PARAGRAPH. VENTERA ENERGY, INC.
MAKES NO EXPRESS OR IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR
A PARTICULAR PURPOSE.

IN NO EVENT SHALL VENTERA ENERGY, INC. BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THIS
SYSTEM FOR ANY PURPOSE WHATSOEVER.

Some governmental jurisdictions do not allow the exclusion or limitation of end user rights or damages.
The end user may have rights in addition to those given in this limited warranty.



REGISTRATION FORM

Print thisform and return to Ventera Energy, Inc. Thisform must be on file at Ventera prior to any
warranty clams.

Name or Company
Street Address
City Province/State Code/Zip
Phone E-mail

Web

Wind Turbine Ser. No. Tower Ser. No.

Inverter Ser. No.

Purchased From Order No. & Date

Date Rec’d

Comments on System, doing business with Ventera, etc:



WARNING, DANGER AND CAUTION NOTICES

At appropriate points in this manual you will encounter two types of warning notices:

Warning-Danger! (Indicates asituation that can cause injury or death and possibly damage or
destruction to components of your hybrid wind-solar system.)

Warning-Caution! (Indicates asituation that can cause damage or destruction to components of
your hybrid wind-solar system.)

SYSTEM OPERATION AND CARE
INFORMATION FOR THE USER

NORMAL OPERATION AND MONITORING (Your V12 Hybrid System is
installed and working)

Warning-Danger! (Indicates asituation that can cause injury or death and possibly damage or
destruction to components of your hybrid wind-solar system.) Never stand in line with thetips of the
operating wind turbine blades, particularly if you suspect a machine problem or during severe
weather. A loosened bladeis a lethal object and can be the result of a flying object striking the blades
at any time or other machine damage. The safest |ocation from which to admire the turbineis well
upwind.

Warning-Danger! (Indicates asituation that can cause injury or death and possibly damage or
destruction to components of your hybrid wind-solar system.) Potentially lethal voltages exist at all
points of your V12 Hybrid System including all wind, solar and inverter connections. The systemis
only electrically safeif the wind generator propeller is stopped, the solar panels are disconnected AT
THE PANELS and the 60amp inverter breaker isOFF. It ishighly recommended that only a
licensed electrical contractor service electrical components.

1. TO STOP THE WIND GENERATOR PROPELLER

Stopping the propeller will turn off electrical input to the inverter from the wind turbine. Identify the
switch mounted near the V112 Inverter labeled, “WIND BRAKE”. In wind speeds below those where
the turbine is governing (below 29mph or 13m/s wind speed and turbine output consistently less than
10kw) move the handle UP on the WIND BRAKE switch to the BRAKE ON position. Thisplacesa
large load on generator and the propeller that should cause the propeller to stop turning within less than
aminute. The switch can be padlocked (lock is user supplied) in the BRAKE ON (wind input off)
position.

WARNING-CAUTION! (Indicates a situation that can cause damage or destruction to components of
your hybrid wind-solar system.) If the propeller does not stop within one minute of turning “ ON” the
wind brake switch, turn the wind brake switch off and wait at least 5 minutes AND until the wind
drops below governing speed to turn the wind brake switch back on. Because of the high generator
currents during braking, the windings can overheat causing failure of the generator. In winds above
governing, it is safe to leave the turbine running, because the automatic governor will control the
propeller rpm to save the turbine from damage.

2. TOTURN OFF THE SOLAR PV INPUT TO THE INVERTER

Identify the switch mounted near the V112 Inverter labeled, “ SOLAR SHUTOFF’, and move the switch
handle down to the SOLAR OFF position. The switch can be padlocked (lock is user supplied) in the
SOLAR OFF position.



3. TOLOCK THE VENTERA V12 WIND AND SOLAR HYBRID SYSTEM OFF THE GRID

Identify the switch mounted near the V112 Inverter labeled, “GRID DISCONNECT”. First, stop the
wind generator propeller and turn off the solar input as above, then pressthered “STOP” button on the
front of the V112 Inverter. Next, move the GRID DISCONNECT switch handle down to the GRID
DISCONNECTED (off) position. The switch can be padlocked (lock supplied by user or utility) in
GRID DISCONNECTED position. It is aso recommended that the 60 amp breaker supplying the
Inverter be placed in the OFF position during the period when the system is disconnected from the grid.
Y our utility may also remove the circuit breaker and or lock the circuit breaker box.

4. NORMAL OPERATION OF THE WIND AND SOLAR SY STEM:
To turn on or start your system, follow these stepsin order

First, turn the 60 amp circuit breaker in your service entrance or circuit breaker box to the on position.
Turn the GRID CONNECT switch to the GRID CONNECTED (on or handle up) position, push the
green RUN button on the front of the Inverter and the inverter will turn on with alow “hum” and be
ready to send wind and solar power to the grid. If thisisthe first operation of the inverter, refer to the
separate owner’s manual supplied with the inverter to turn on the inside power switch.

Turn the WIND BRAKE switch handle down to the BRAKE OFF position. Asthe wind reaches 10-
12mph or 4-4.5 m/s or higher the propeller will orient to the wind direction and the propeller will start
turning and slowly pick up speed. The turbineis running when the individual blades are
indistinguishable. The turbine will continue to run until the wind drops below approximately 4mph —
2m/s. When the turbine is running, power will begin flowing to the grid in winds higher than 6mph —
3m/s. In high winds above 29mph or 13m/s the wind turbine will reach its maximum power of 10kw and
the automatic governor will pitch the outer blade sections sufficiently to hold the propeller rpm and
generator output approximately constant. When the governor is operating you will notice a sound
change from the propeller but not a change in speed. Increased noise and/or vibration is normal during
governing. Governing will be indicated by a humming or buzzing aerodynamic noise from the propeller.

Turn the SOLAR SHUTOFF switch handle up to the SOLAR ON position. The solar panels will now
deliver power to the inverter and the grid even on overcast days.

When solar and or wind power is available, the synchronous inverter display will read the power (kw =
kilowatts) being delivered to the grid and the energy (kwh=kilowatt hours) delivered since reset and
total energy sinceinstallation. Refer to the separate inverter owner’s manual for inverter operation
instructions.



REQUIRED INSPECTIONS and MAINTENANCE

Warning-Caution! (Indicates a situation that can cause damage or destruction to components of
your hybrid wind-solar system.) Regular inspections and repair of problemsfound and regular
maintenance are essential to long term satisfactory operation of your V12 Hybrid Energy System.
Failure to follow recommended inspections and maintenance not only will VOID YOUR
WARRANTY but will result in shortened service life from your investment.

The burden of proof ison the user, and alog of inspection time and observation is required and will be
requested by the factory in any warranty claim. Recommended ground inspection interval is monthly,
and the maximum ground inspection interval is annual. The recommended hands-on inspection interval
isevery three yearsin high wind areas (average wind exceeds 15mph-7m/s or five years maximum
otherwise or whenever the ground inspection indicates a problem. If aproblem is suspected, turn to the
SYSTEM SERVICE AND REPAIR section to either repair or report the problem to the factory.

GROUND INSPECTIONS

All fine machinery benefits from and requires attention by the user. A knowledge of your turbine’'s
particular requirements and attention to them will go along way toward receiving the efficient
production and long life designed into your Venterawind generator and synchronous inverter. Ground
inspections are used to detect any change in normal operation which would indicate an electrical or
mechanical problem is developing. Finding and correcting a problem early can prevent more serious
and expensive damage later.

1. Stop the wind generator propeller in winds less than governing speed (29mph or 13m/s, and under
10kw output) following the procedure above under normal operation while listening to the wind
generator. Two persons are normally required, one at the turbine and the other at the WIND BRAKE
switch. There should be no noise or vibration from the turbine or tower when the brake switch is turned
on and the propeller should come to a stop as quickly as normal.

Note: Any buzzing, growling or howling noise or |ess effective braking than normal can indicate an
electrical problem in the turbine or wiring (one wire disconnected) from the turbine to the wind brake
switch.

2. Observe the operating wind turbine and tower structure thoroughly with binoculars. When operating
and observed from the side, the blade tips should track (tip to tower distance) within less than two inches
—6cm. Observe the wind turbine either from the upwind or downwind side. The turbine head should
not wobble back and forth or present just barely perceptible temporary wobble as the rpm passes through
aparticular speed (resonance condition). You are looking for a change from previous operation. The
tower should not normally show any movement. One or more tower members may shake slightly and
temporarily as the rpm passes through a particular speed (resonance condition). Check that the turbine
to tower mount shows no sign of looseness.

Note: Abnormal and/or changed mechanical conditions must be addressed immediately.

3. Observe the stopped turbine and tower with binoculars. Look for chipped or damaged blade surfaces
and for atip blade that is not completely closed with respect to the inner blade.

Note: A tip blade that istwisted (open) with respect to the inner blade section when the propeller is
stopped will normally cause tracking error and head wobble and undue wear on mechanical components
and should be addressed as soon as possible.

4. Listen carefully at the base of the tower for any change in sound from the wind turbine in a moderate
wind. The only sound should be an aerodynamic "swish”. There should not be "mechanical™ sounds.
The turbine should sound as it aways has. All three blades should make virtually the same sound. One
slightly distinguishable blade is normal.



Note: A buzzing, growling or howling sound which varies with wind speed can indicate an electrical
problem (unbalanced three phase output) in the turbine, wiring to the brake switch, wiring to the inverter
or the inverter itself.

Note: Mechanical noise such as asqueal or grinding can indicate a bearing that isfailing. If it only
occurs during orientation to a changing wind direction, it is likely a yaw bearing which could also result
in difficulty in orienting to the wind direction. If it is steady or changing somewhat with wind velocity,
itismorelikely arotor bearing.

Note: Mechanical noise such as clunking or rattling can indicate the generator is loose in the tower
mount, loose parts or nuts and bolts in the turbine or loose tower members and should be corrected
immediately.

5. During high winds sufficient to cause the wind turbine to govern, observe the inverter “kw” monitor
with the solar off. Thisreading should be 11kw or below, the inverter should never trip off the line and
the 60 amp breaker should never trip. If wind power levels continuously exceed 11kw or the inverter
trips off, a governor malfunction or incorrect governor setting may be indicated. Contact the factory.

6. During high winds sufficient to cause the wind turbine to govern, briefly observe the blades from the
side and from the upwind or downwind positions. During governing the blades will not track perfectly
and some wobble back and forth of the head will be evident as will some vibration. The tower should
not move or vibrate during governing. A possible, temporary shaking of one or more tower members
(resonance condition) may be observed. Aerodynamic noise will increase during governing including
the possibility one blade will be audibly distinguishable from the others. These conditions should be the
same as they have aways been.

Note: Y ou are looking for noticeable changes or severe vibration that could indicate wear or sticking of
the governing components which must be repaired immediately.

7. Wash the solar panels with mild soap and water. Even alight coating of dust, dirt or leaves will
significantly reduce the solar output. It is usually necessary to wash the panels monthly to maintain
maximum output. In full sun, solar output should aways be the same, year after year. If not, and panels
are clean, look for awiring problem.



REQUIRED HANDS-ON TURBINE INSPECTION EVERY THREE YEARS (high
wind) or EVERY FIVE YEARS

If aproblem isuncovered, turn to SYSTEM SERVICE and REPAIR section to either repair or report
the problem to the factory.

Note: A GENERATOR WIRING TEST is defined as:

A. Therotor spinsfregly if the three wires from the generator are open (disconnected). The rotor spins
hard and firm if the three wires are shorted (connected together). This applies whether the wires are
coming from the stator, coming from the slip ring assembly or at the WIND BRAKE switch.

B. An ohmmeter connected to any wire coming from the generator (wires from the WIND BRAKE to
inverter are disconnected) indicates a resistance of greater than 1 megohm to ground.

1. Asinstructed above under, NORMAL OPERATION, stop the wind turbine propeller, turn off the
solar and then turn off power to the inverter by turning OFF the GRID CONNECT switch. Turn OFF
the dedicated 60amp circuit breaker. Lower the tower and generator or otherwise gain access to the
wind generator.

Warning-Danger! (Indicates asituation that can cause injury or death and possibly damage or
destruction to components of your hybrid wind-solar system.) Dangerous voltages can be present in
wiring to the generator, if the grid power to the inverter is not removed.

2. Check for looseness or breakage of every tower member and torque to specifications every nut and
bolt of the tower. Inspect the tower feet and foundation anchor bolts. Look for wrinkled paint indicating
an overstressed member.

3. Perform the "GENERATOR WIRING TEST" and verify results are satisfactory.

4. Turnrotor hub with WIND BRAKE off and listen carefully for any sound of debris between magnets
and stator. Check for looseness of hub on shaft. Play should be just barely perceptible at most, and
there should be no evidence of hub having rotated on shaft such as aloose rotor nut. Check for any
sign of rough or worn bearings, play between bearings and housing or play between shaft and bearings.
Renew bad bearings, correct any other problems. Torque large nut on end of rotor shaft and the bolts
holding hub casting to magnet can and holding stator to mainframe casting.

5. Rotate turbine on yaw shaft and check yaw bearings for grease |eakage and |ooseness or roughness.
Replace bearings as necessary.

6. Remove dlip ring cover (shroud) and inspect dlip rings, brushes and all connections. Replace worn or
pitted slip rings or brushes. Replace weak brush springs. Inspect connections inside slip ring holder and
replace holder and rings and pigtail if burned or hot connections evident. Tighten all connections and
wire nuts.

7. Inspect wiring and connections from the generator to the bottom of the tower. Replace wireties, if
indicated and tape any worn spots. Tighten al wiring connections in junction boxes, wind brake switch
and inverter.

8. Check that tip blades are aligned with inner blades. Rotate tip blade with respect to inner blade. The
amount of rotation possible should be equal in al three blades and result in less than 3/16" — 5mm
displacement of the two trailing edges with respect to each other. When released, the tip blades should
close automatically and realigned with the inner blades. Pull tip bladesin and out. Movement should be
about equal and lessthan 1/8" — 3mm. Check that the small latching magnets are in place. Correct any
problems.
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9. Lubricate the blade governing mechanism using only an approved moly anti-seize type paste
lubricant. Remove safety wire and tap the inner most 5/32" tension pin (smaller pin) most of the way
out but still blocking the opposite side hole in the blade. Force a modest amount, about %2 teaspoon, of
lubricant into the open hole using a syringe tip inserted half way into the blade. Tap the tension pin back
into place and re-safety.

10. Check blade surfaces and edges for damage. Check for cracks in the area of the inner blade to
extension mounting. Check for cracksin the inner blade at the outer area which holds the tip blade.
Replace blades showing any sign of stress. Clean leading edge of insects and debris and sand lightly if
pitting is observed. Finish sand with 200 grit sand paper. Apply acoat of silicone car wax to entire
blade surface and buff.

11. Check hub casting spokes where blades are attached for any cracks or stress marks. Replace a
damaged hub. Re-tension al blade mounting bolts to torque.

12. Open the inverter coverstop and bottom and blow and vacuum out any dust. Clean the cooling fan
blades and screens.



SYSTEM PLANNING AND INSTALLATION
COMPONENT DESCRIPTION

The VenteraVT10-240 is adownwind (no tail), direct drive type wind turbine generator for 240 volt
grid connect consisting of ayaw shaft that mounts the turbine to the tower, an a uminum mainframe
casting that supports the yaw shaft and rotor shaft bearings and the stator or winding portion of the
permanent magnet alternator. The rotor shaft supports the aluminum hub casting which connects the
three propeller blades to the alternator rotor or permanent magnet assembly. Tower top weight of the
turbine is 500 pounds, 230 kilograms.

The fiberglass reinforced injection molded polypropylene propeller blades feature an advanced airfoil
design for maximum conversion of wind energy to rotating mechanica energy which isdirectly (no gear
box) converted to electricity by the alternator. The blades consist of 3 sections, an tubular extension
from the hub, an inner blade section of fixed pitch and an outer blade section which is of variable pitch
controlled by the rpm governor. The rpm governor automatically adjusts the pitch of the outer blade
section to limit power and rpm to the design maximum to assure long life and survival in high winds.

Towers available to support the VT10 turbine at thistime are the Rohn SSV type, three legged, self-
supporting lattice type available in 60, 80, 100 and 120 feet. Separate installation instructions are
included with the tower. Towers are galvanized for long life and include a specia tower top adaptor for
the VT10 turbine and a wiring kit from the top of the tower to the ground. A tower foundation is
designed specifically for your soil condition and tower height.

Electrical power from the VT10 turbine goes down the tower and underground to the V1-60
Synchronous Inverter. Theinverter is capable of transforming 10 kilowatts of 3 phase, variable voltage
and frequency from the wind turbine and up to 2 kilowatts of direct current from solar panels. Both
inputs to the inverter feature independent peak power tracking hardware and software programs to
maximize wind and solar power delivered to the grid. Theinverter is designed to meet all utility
requirements for safety and power quality.

SUMMARY OF INSTALLATION STEPS

(recommended order and check list)

Decide on location of system components and tower height.

Design tower hinged feet (recommended) and pour the foundation.

Install the Inverter and Wind Brake Switch, Solar panels, Solar On/Off Switch, and Grid Connect
Switch.

Install underground wiring from turbine foundation to Wind Brake Switch then to inverter.

Install underground wiring from solar panels to Solar On/Off Switch then to inverter.

Wirethe inverter to KWH Meter (recommended), the Grid Connect Switch then to the inverter
dedicated 60 amp breaker.

Connect the tower hinged feet (if used) to the lower tower section and connect to foundation. Connect
tower sections together (tower horizontal) and install the tower top to wind turbine adaptor.

Raise the tower without turbine and check alignment of feet and level tower. Lower tower.

Install turbine in tower (without blades), wire turbine to tower wire and perform electrical tests.
Install blades and raise tower and commission.
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SYSTEM PLANNING, LOCATION OF COMPONENTS

It is very important to spend planning time initially to take maximum advantage of your property
characteristics to maximize your long term renewable energy production. Y ou need to balance the
following considerations:

1. Thetower height should place the turbine propeller hub center at least 30 feet or 10 meters above
trees and buildings within 1000 feet or 300 meters of the tower in all directions. Trees that will grow
significantly taller in the next 20-30 years should be eliminated now or adifferent location or height
chosen for the tower. Although a higher tower will always improve energy production, towers become
significantly more expensive with height and the extra energy usually doesn't warrant exceeding the
30foot — 10 meters recommendation.

To/From
Utility Grid

| Ventera Turbine |

Customer

nchronous
! KWH Meter

Inverter

Circuit
Breaker
Box/
Service

Wind Brake Switch Ié?%able

Disconnect

A 4

To House
Electrical Loads

Solar Shutoff Switch

KWH Meter
(Optional)

Solar Panels

2. Theturbine propeller should have the clearest exposure to the two dominant prevailing wind
directions. Inthe US and Canadian Midwest these will often be from the northwest and the southwest.

3. If your property has aline of trees serving as awindbreak on the west and north sides of the property
and the northwest wind predominates, then the best location for the turbine is east of the line of trees on
the north side. If the southwest wind predominates, then the best location is south of the line of trees on
the west side.

4. In general you should place the turbine at least 500 to 1000 feet (200-400 meters) from your
neighbor’s and your house. The tower should be set back from property lines adistance at least equal to
the tower height.

5. TheVT12 inverter comes with its own owner's manual which should be reviewed at this time.
Choose alocation for the VT12 Inverter that is protected from rain and snow, but not necessarily heated.
This should be as near as possible to the service entrance panel containing the circuit breakers. Thisis
often in the house basement, garage or barn. The inverter will make a hum like arefrigerator but louder
which will vary with the wind speed, and you should consider if that would be bothersome if the inverter
isin the house. Y ou must have room in the entrance panel for a 2 pole 60amp breaker (240 volt) which
must be dedicated only to the inverter. There are three sixty amp, 2 pole switches provided with the
VT10 and V112 which are to be mounted near the inverter. The GRID DISCONNECT switch goes
between the inverter and the 60 amp breaker in your circuit breaker box and is used by utility personnel
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to lock your system off the grid. The WIND BRAKE switch goes between the wind turbine and the
inverter and the SOLAR SHUTOFF switch goes between the solar panel array and the inverter. If you
are using an electrician, you may wish to have the inverter and switches and wiring installed by the
professional. Otherwise mount the inverter and switches where they will be convenient to wire. The
inverter is heavy at 100Ibs-80kg and the mounting plywood or surface should be substantial and well
secured. Leave space for the free flow of cooling air at side and bottom of inverter.

6. Thewiretablesin the WIRING section show the size of the wire required gets larger and more
expensive with distance. If you have several potential tower locations with similar height and exposure
to the wind, choose the one closest to the inverter to minimize wire costs. Distances up to 3000 feet or
1000 meters are practicable. 1f one tower site provides significantly more clearance from tree or
building tops to the propeller center, that location is worth spending additional money on the wire.

7. The most economical mounting for solar panelsis on a south facing roof. Pick alocation that has an
unobstructed view of the sun from sun up to sun down 12 months of the year. There are many other
mounting options for the solar panels and atiltable rack that can be adjustable seasonally to follow the
angle of the sun is often cost-effective, since you want to maximize solar output every season. There are
numerous web sites available that discuss orientation of solar panels. Tracking solar panel mounts that
follow the sun during the day are expensive and a professional should be consulted to seeif they would
be cost effectivein your area.

TOWER FOUNDATION and FIRST RAISING

At thiswriting towers available through Ventera are 60, 80, 100 and 120 SSV type self-supporting, 3
leg, galvanized Rohn towers built by Radian Corporation. Separate instructions, drawings and
foundation suggestions are provided with your tower order and should be reviewed at thistime. Towers
include atower top adaptor and a tower top to ground wiring kit shipped from Ventera. A licensed
contractor should be hired to review the foundations plans, obtain permits, construct the foundation
install the generator and raise the tower.

It is recommended that you design the tower to pivot or hinge on two legs, so that the tower and turbine
can be raised and lowered by pivoting to the ground. The adternative isto install the tower and then use
acraneto install the turbine. This then requires climbing the tower(not recommended) or hiring a crane
for inspection and service.

Drawings of suggested hinged feet designs are available from Venteraat no charge. The turbine and
tower would normally be raised and lowered by a crane of sufficient height and capacity. An aternate
method of raising and lowering a hinged tower is by use of atractor and gin pole.

NOTE: If you use a crane service (highly recommended) to raise your tower for thefirst time
(without the generator) you may wish to havethe WIRING (see below) completed. Thecrane
operator can then lower thetower, install the generator in the tower, thewiring tests can be
performed and thetower and generator can then beraised in onevisit of the crane and operator.

After the foundation has cured and the tower hinges are attached to the foundation, raise the tower to its
upright position WITHOUT THE GENERATOR INSTALLED using the crane service you will use
later to raise the generator. It isrecommended that the crane operator have experience raising structures
of this height and nature. A sling of sufficient capacity is permanently attached to a hinged leg about
2/3rds of the way toward the tower top. A suitable sling is adouble closed end type 5-7 feet long of
5/8inch wire rope attached to the tower leg by looping one eye around the tower leg and through the
other eye. The crane hook istaped or wired in the open position so it can be disengaged from the sling
after the tower israised. The operator will keep the lifting cable near vertical as the tower approaches
the balance point and then gently lower the tower into position after it goes over center.
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Now, use spacer washers if necessary on the hinge bolts and lock down bolt to align the tower on the
foundation. With along level across the lowest horizontal members, adjust the three foundation plates
on their concrete anchor bolts until the tower isdead level.

If you are using agin pole, you must use atie back cable attached to a separate tractor or vehicle to hold
the tower from crashing into place asit comes over center.

NOTICE! Thetower must belevel on the foundation and the generator yaw shaft must be
centered in thetower (see below) for the generator to properly follow the wind direction.

WIRING

Here we assume the tower foundation is precisely located or poured/installed, the solar panels are
located or installed, the 60amp breaker in the electric service circuit breaker panel isinstalled and
labeled in its dlot, the inverter is mounted to the wall and the three switches are mounted near the
inverter. Even though a homeowner can legally wire the system, it is subject to al electrical code
requirements and will be inspected by the local electrical inspector. Unless you are very familiar with
electrical wiring practices, you should obtain the services of alicensed electrician or electrical
contractor.

1. Wiring the Inverter to the Grid. Note where the electrical connections are made inside the inverter
and the knockouts are located. Read the separate manual that comes with the inverter. Use conduit or
other approved wiring methods. Use #8 2 conductor with ground to go up to 50 feet from the inverter to
the 60 amp breaker. Y ou may wish to install a KWH meter (recommended) between the inverter

2. Grounding the tower (ground rods and connectors supplied by user)

Warning-Caution! Indicates a situation that can cause damage or destruction to components
of your hybrid wind-solar system. The best protection against lightning damageisthe best
possible grounding of the tower.

In wet or damp soil one ground rod at the tower leg where the generator connections are made may be
sufficient. If in doubt use three ground rods, one adjacent to each leg. Cement is an insulator so make
sure ground rods are several inches away from any concrete foundation. Ground rods are connected to
the adjacent tower legs using #4 stranded or larger bare copper ground wire.

3. Wiring the Turbine to the Inverter. The best practiceisto go underground and bury the wires. Three
conductors for the three phase power plus a ground wire are required. See TURBINE WIRE SIZE table
for the correct wire size depending on distance. The underground wires to the turbine must terminate
in awaterproof junction box (supplied by your electrician) located close to the pivoting tower leg chosen
for the tower wiring cable. The ground wire coming from the wind brake switch and inverter and house
and house circuit breaker box attaches to the ground rod located at this tower leg.

At the inverter the wires from the turbine go first to the WIND BRAKE switch and then to the inverter.
Number 10 wire may be used from the brake switch to the inverter wind input terminals provided the
distance is no greater than 20 feet-7meters from the switch to the inverter. Use number 8 wire up to 80
feet from wind brake switch to inverter. Connect the three wires from the wind turbine to the three
terminals of the wind brake switch. Leave the jumper wirein place. The Wind Brake Switch whenin
the “Brake On’ position short circuits the three power wires from the turbine. The ground wire coming
from the turbine must be connected to the house ground rod usually within the circuit breaker box.
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TURBINE WIRE SIZE TABLE
Multiply by .3048 to convert feet to meters.

Wire size to use from bottom of tower to inverter.
Maximum distance in feet shown for each wire size.

(1 ft = 0.3meters)

Percent Loss 7.50%
Wire Size Ohms/1kft Max Dist
8 0.628 398
6 0.395 632
4 0.248 1007
3 0.197 1268
2 0.156 1601
1 0.124 2014
0 0.0982 2543
2/0 0.0779 3206
3/0 0.0618 4041
4/0 0.049 5097

WIRE LOSS in Watts verses Power to Grid

Percent Loss 7.50%
Power to Grid Watts
250 0
500 2
750 4
1000 8
2000 30
3000 68
4000 120
5000 188
7500 422
10000 750

4. Wiring the solar panelsto the Inverter. The best practice isto bury the wires. Two conductors plus a
ground are required to carry the power from the panels to the inverter. The nominal input voltageis
96vdc which requires a minimum number of solar panels be connected in series depending on the
individual panel nominal voltage (battery voltage). See the Solar Panel Wiring table on the following
page for the correct number of solar panelsin series and parallel groups. Do not exceed the inverter
2000 watt solar input capacity.
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SOLAR PANEL WIRING

12v Panels (16-18vp) 8 in series

16v Panels (22-23vp) 6 in

24v Panels (32-36vp) 4 in

48v Panels (64-72vp) 2in

series series series
Peak | Number | Parallel | Total Watts | Number | Parallel | Total Watts | Number | Parallel Total Number | Parallel | Total Watts
Panel Watts
Watts Groups Groups Groups Groups
Each

80 8 1 640 6 1 480 4 1 320 4 2 320

80 16 2 1280 12 2 960 8 2 640 8 4 640

80 24 3 1920 18 3 1440 12 3 960 12 6 960

80 24 4 1920 16 4 1280 16 8 1280

80 20 5 1600 20 10 1600

80 24 6 1920 24 12 1920
100 8 1 800 6 1 600 4 1 400 4 2 400
100 16 2 1600 12 2 1200 8 2 800 8 4 800
100 18 3 1800 12 3 1200 12 6 1200
100 16 4 1600 16 8 1600
100 20 5 2000 20 10 2000
120 8 1 960 6 1 720 4 1 480 4 2 480
120 16 2 1920 12 2 1440 8 2 960 8 4 960
120 12 3 1440 12 6 1440
120 16 4 1920 16 8 1920
140 8 1 1120 6 1 840 4 1 560 4 2 560
140 12 2 1680 8 2 1120 8 4 1120
140 12 3 1680 12 6 1680
140 14 7 1960
160 8 1 1280 6 1 960 4 1 640 4 2 640
160 12 2 1920 8 2 1280 8 4 1280
160 12 3 1920 12 6 1920
180 8 1 1440 6 1 1080 4 1 720 4 2 720
180 8 2 1440 8 4 1440
180 10 5 1800
200 8 1 1600 6 1 1200 4 1 800 4 2 800
200 8 2 1600 6 3 1200
200 8 4 1600
200 10 5 2000
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TURBINE INSTALLATIONIN TOWER TOP
Warning-Caution! Indicatesa situation that can cause damage or destruction to components of
your hybrid wind-solar system. Do not install propeller blades until next step.

CHECKOUT AND COMMISSIONING.

The wind turbine is heavy at 500lbs-200kg and requires a moveable lift or support to guide the yaw shaft
into the tower. DO NOT mount the blades to the turbine until after the turbine isinstalled in the tower
and the electrical tests below have been performed. An engine hoist or afarm tractor with bucket or a
backhoe is suitable or the crane you are using to raise and lower the tower. Two or three adjustable
nylon straps should be used to support the wind turbine to the lift with the yaw shaft pointing at the
approximate angle of the tower top entrance. At least two people are required, one to operate the hoist
and position the yaw shaft into the tower and the other to center the yaw shaft using a couple small pry
bars or large screw drivers and start the M 20 mounting bolts into the threaded holes. Be sure the wires
enter the tower first and do not bind or get pinched. Be sure to use the M20 or 7/8" split lock washers
under the bolt heads. Each of the threaded holes of the yaw shaft must be carefully aligned with its
corresponding hole in the tower top for the bolts to start. When the holes are aligned the bolts will start
by hand. DO NOT force the mounting bolts or the threads will be damaged.

Once al 12 bolts are started and the yaw shaft approximately centered, it is essential that the yaw shaft
(and thus the turbine) be precisely centered in the tower top. Using athin steel measuring rule, start at
the bottom and center the bottom of the yaw shaft in the tower using the three lowest bolts. Y ou may
have to back off some of the other boltsto get it centered. Tighten these bottom bolts lightly. Now
center the turbine at the top end using the top three bolts and the steel rule and tighten lightly. Check the
bottom 3 bolts again and adjust if necessary and then check the top three bolts and adjust, if necessary.
Torque all 12 yaw bolts to 150 foot-pounds and make a final verification using the steel rule that the
turbine yaw shaft is centered in the tower.

Perform a"GENERATOR WIRING TEST" (see HANDS ON INSPECTION) using the three wires out
the bottom of the yaw shaft. Go to trouble shooting and correct any problems.

Secure the provided junction box to atower member within reach of the generator wires from the yaw
shaft. Connect the three power wires from the turbine to the three power wires coming up one leg of the
tower inside the junction box at the top of the tower. Use the wire nuts provided and tape the
connections securely and close the junction box. Make sure the tower wire is fastened with the provided
wire ties to the hinged tower leg that is adjacent to the junction box at the base of the tower.

Repeat the "GENERATOR WIRING TEST" using the WIND BRAKE switch after all the wiring steps
above are completed. Make sure no weight is hanging on the wires coming out of the yaw shaft
(pigtail). This test must be satisfactory before the propeller isinstalled.

CHECKOUT AND COMMISSIONING

Once the wiring tests are compl eted, the next step isto install the propeller blades. Make sure the flat
side of the blade faces the wind, that is, faces the tower. Spray the open ends of the blade extensions
and the inside of the hub sockets with alight coat of penetrating oil. The blade extensions should enter
the sockets easily with a slight twisting and pushing motion when properly aligned.

Warning-Caution! (Indicates asituation that can cause damage or destruction to components of
your hybrid wind-solar system.) Be very careful not to force or pound the extensions into the hub
sockets or the aluminum will be scored.

Slip the blade bolts into the holes using awavy washer under the head of the inner bold and under the
nylok nut of the outer bolt, and then twist the blades as far as possible in the direction of increased pitch.
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Install and tighten the two set screws for each blade firmly. Tighten the blade bolts to 75 foot-pounds —
55 Newton-meters torque.

Warning-Danger! (Indicates asituation that can cause injury or death and possibly damage or
destruction to components of your hybrid wind-solar system.) Only a licensed contractor or
professional should raise thetower. Never stand close or under the tower or generator whileit is
being raised.

Make sure the WIND BRAKE switch isin the BRAKE ON position. Raise the tower the tower with a
crane or gin pole and tractor depending on your installation. Secure the tower tie down bolt and take
any play out of the two hinge bolts. Use an accurate level on the bottom horizontal members of the
tower and adjust the foundation support bolts as required.

Warning-Danger! (Indicates asituation that can cause injury or death and possibly damage or
destruction to components of your hybrid wind-solar system.)First operation of the wind turbine must
bein light to moderate winds. If winds are strong and gusty (20mph-9m/s or greater) wait for lower
winds.

Go to NORMAL OPERATION above to place your wind and solar system in operation. If you have a
separate kwh meter on the inverter it should start to register your savings! Perform the Ground
Inspection and correct any difficulties. Congratulations! Y our system is operational.

SYSTEM SERVICE AND REPAIR

BLADE DISASSEMBLY AND REPAIR

Check the end play and rotation play of all three blades and write down the measurements. End play
should be less than 1/8”-3mm. Rotational play should be less than 3/16"-6mm measured as the
displacement at the trailing edge. If everything looks within specifications, there should be no need to
disassemble the blades. While the blades are off the turbine, they should be relubricated. See Hands-On
Inspections above.

a) Tip Blade Removal: Knock out the two %2’ (larger) tension pins using a 3/16 inch pin punch. Thetip
blade can now be pulled out and with a gentle tap will free the outer sleeve bearing. Examine the spira
spline, check that the thrust bearing nut is tight, examine the thrust bearing seat for signs of wear. If the
plastic thrust bearing needs inspection, remove the nut. The blade tip rod can be removed by removing
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the 4 retaining screws and holding the rod in a vise with a protective cloth and pulling and twisting on
the blade.

Replace any worn parts. Reassemble in reverse order.

b) Governor Spring Removal: With along extension and 5/8” socket reach into the inner end of the
blade extension and engage and remove the 7/16" —NC nut at the end of the spring. The spring will now
fall out if the extension istipped down.

Warning-Danger! (Indicates asituation that can cause injury or death and possibly damage or
destruction to components of your hybrid wind-solar system.)Do not disassemble the spring unit!
Spring isunder nearly 300 pounds tension, and you can be seriously injured. Spring units should be
sent together to the factory for repair, adjustment and balancing.

¢) Spring rod and twisted spline coupling removal: Remove the two 5/32” tension pinswith a1/8” pin
punch. Insert along wood dowel in theinner end of the blade extension and gently push the spring rod
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and twisted spline couple out the outer end of the inner blade. Examine the twist stop and spiral spline
for wear or damage. Replace parts as necessary.

d) Blade Reassembly: Reverse the above procedure.
TURBINE DISASSEMBLY AND REPAIR

a) Rotor shaft and bearings: Remove the large nut on the end of the Main Shaft. Remove the 10 M10
bolts holding the hub casting to the magnet ring. Tap outward with alarge dead blow hammer until the
casting is free of the magnet can and dlide it off the shaft. If this proves difficult, screw three M14 bolts
into the three holes centered between the hub spokes. Tighten these bolts slowly and uniformly until the
hub casting comes free of the magnet ring. There is no need to remove the magnet ring. Remove the
snap ring over the outer bearing and pull the shaft and bearings free of the mainframe casting.

Replace the bearings and shaft as necessary. Magnets should be cleaned of any debris and have a good
coating of outdoor enamel. Reassemblein reverse order.

b) Slip Ring and Brush Assembly: Disconnect wires at bottom of yaw shaft (pigtail) at the tower wiring
harness junction box. Remove the slip ring cover. Remove running light, if so equipped. Remove wire
nuts connecting brush wires to generator wires. Clip wire ties holding wire harness to brush spring rod.
Pull brush spring gently out of each brush and remove brushes. Slide brush springs out of brush spring
holder post. Remove bottom two or three brass slotted screws in bottom brass dlip ring. Slide slip ring
assembly off the yaw shaft.
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Replace pigtail, slip rings, brushes, brush springs and running lights as required. Reassemblein reverse
order.

¢) Yaw shaft and bearings. Remove brush and slip ring assembly. Remove snap ring at bottom of yaw
shaft. Pull shaft and bearings downward out of mainframe casting.

Replace bearings and shaft as required. Reassemblein reverse order.
SYNCHRONOUSINVERTER REPAIR
Refer to the separate owner’s manual furnished with the inverter. Read the diagnostic display to identify

the problem. Contact the factory with this diagnostic information for assistance. Most inverter
problems can be corrected by replacing a module and do not require shipping the inverter to the factory.
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TROUBLE SHOOTING

SYMPTOM

Turbine does not orient to wind
winds of 10-12 mph.

Blades do not start in 10-12mph

Blades turn alittle, never start

Blades only start in high wind

Generator and/or tower vibrate

Mechanical noise from generator

Excessive noise and/or vibration

while governing or not deploying

uniformly
One blade always pitched

Blades run fast, output low,
buzzing sound

Blades run fast, no output

POSSIBLE CAUSE

Tower and turbine not level

Y aw bearing binding

Turbine not oriented to wind direction
WIND BRAKE switch ON

Dirt between magnets and stator
Rotor bearings bad

Electrical short

One or more blades on backwards
Ice on propeller

Blades not tracking within 2 inches
Tip blade not closing to inner blade

Blades not pitched uniformly
Ice on blades

Worn bearings
Loose nuts and bolts in generator or tower

Blade governor sticking on one blade

Broken spring or loose spring nut

One wire between generator and inverter
disconnected (one phase not connected)

Inverter 60amp breaker tripped
GRID CONNECT switch is OFF
Inverter problem

Two or more wires disconnected
from generator to inverter
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CORRECTION

Level tower. If turbine always stopsin
same direction, gradually lower
opposite side of tower

Level turbine in tower

Replace

See above

Turn switch off

Run paper around air gap to remove
Replace

Perform GENERATOR WIRING TEST

Propeller will eventually start and shed
ice. Sun will help

Contact factory
Clean, grease and adjust governor
mechanism

Contact factory

Replace
Re-torque

Blade governors need cleaning, adjustment
and lubrication

Contact factory

Perform GENERATOR WIRING
TEST

Reset

Turn switch ON

See Inverter manual to diagnose
Perform GENERATOR WIRING
TEST



TURBINE PARTSLIST

Provide your machine serial number when ordering. Contact the factory for pricing and assistance.

Part

No

1

1.1
110001
110002
110003
110004
110005
110006

MOOOXx
MOO0Ox

1.2
120001
120001
120002
120003
120004

120005
BOOOXx
HOO0Ox
HOO0Ox
HOO0Ox
HOO0O0x

1.3
130001
130002
130003
130004

HOOO0x

14
140001

140002
HOOO0x
HOOO0x
HO0O0x
HO00x
HO00x
HO00x
HO00x
HOOO0x
HO0O0x
HO0O0x

DESCRIPTION

PROPELLOR

BLADES

Inner Blade Tube SS3/4x18GA=.652ID
Pin Holder

Tip Blade Tube

Inner Blade

Outer Blade

Tube Inner Blade Reinforce 3/40Dx.510ID(11ga)x8.5
con't, turned to 0.640x4"

Hot Glue Black, pounds

Magnet, 3/16x3/16 cylinder

GOVERNOR

Spiral Spline Coupler, 17-4 ss

Spiral Spline Coupler, bronze 936

Twist Stop

Tip Blade Rod

Spring Rod 7/16x48" CRR

threading 7/16NCx1.5"

Bearing, Inner Nylon MDS 0.5idx.6380dx1"
Bearing, Outer Iglide LSI 0910-12

Pin, Blade to Twist Stop, 5/32 x 1" plated
Pin, Spring Rod to Spiral Spline, 1/8x.5

Lock Nut, Spring Rod to Spring 7/16-NS lock
Screw Flat Hd 10-24x.75ss, Tip Rod to Tip Blade

TIP BLADE THRUST RETAINER ASSEMBLY
Seat, Thrust Bearing

Nut, Spc

Washer Nylon Thrust, MDF .6350dx.438x.060?
Washer Backing SS hard .635x.438x.100T

Pin, Pin Holder to Bearing Seat, .25 x 7/8 x pltd spc

BLADE EXTENSION

Tube, squished, 20dx1.75id(1/8w)x42"
con't, squish

Squished Tube Machined

Pin, Spring Stop, 1/4x2 plated

Bolt, Extension to Hub, M12x1.75x90
Wavy washer, M12

Lock Nut, M12x1.75

Bolt, Extension to Inner Blade, M8x1.25x60
Nylock Nut, Extension to Inner Blade M8x1.25
Flat Washer 5/16NSS

Set Screw, Hub to Extension M12x1.75x20
Bolt to Reinf Tube M8x1.25x30

Nylock Nut to Reinf Tube, M8x1.25
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15
150001
150002

HOO0O0x
HOO0O0x
HOO0O0x
HOO0Ox

2

2.1
210001
210001

2.2
220001
220001
220002

2.3
230001
230001
230001

3

3.1
310001
310001
310002
HOO0O0x
HOO0O0x

3.2
320001
320001
320002
320002
320002
320003
320004
320005
320006
320007

B6211
B6011
B6012
B6211
B6212
HOO0Ox
HOO0Ox
HOO00x
HOO0O0x
HOO0O0x
HOO0O0x
HOO0O0x

GOVERNOR SPRING ASSEMBLY

Spring, Dayton DDS M125-1200 Blue 1.25x12
Tube, Mounting 5/80dx.495id(16ga) DOM
con't, Threaded 5/8-18x2.5"

Washer Outer Spring, 5/8 NSS

Washer Lower Spring, 5/8 SAE

Nut Upper 5/8-18 Jam, Special

Nut Lower 5/8-18Hex

ALTERNATOR

ROTOR

Rotor, prototype, Ser No 100510000

Rotor, all, Ser. No. 100710001-12, larger id

STATOR

Stator, Proto 12 wire, Ser No 100510000, 9turns
Stator, 12 wire Ser No 100710012 up, 8 turns, sm od
Stator, 4 wire, Ser No 100610001-11, 9 turns

ALTERNATOR ASSEMBLY

Rotor and Stator Prototype, 12 wire, 9 turns, first
Rotor and Stator 1-11, 4wire 9 turns, next 11, sm od
Rotor and Stator 12up, 12wire, 8turns, #12

FRAME

HUB CASTING

Hub Casting, Prototype

Hub Casting, Next 12, larger id, bolt circle
Hub Casting Machined, Next 12

Bolt, Hub to Rotor, M10x1.5x25 Hex Bolt
Wavy Washer, M10

MAINFRAME CASTING

Mainfame Casting Prototype #0

Mainframe Casting 1-12

Mainframe Casting Machined, Original Stator #0
Mainframe Casting Machined, 1-12

Mainframe Casting Machined, 13up, smaller OD
Shaft, Mainshaft, Rotor

Shaft, Yaw

Cover, Slip Rings

Light, LED Running

Gasket, Slip Ring Cover

Ball Bearing, Mainshaft Outer, 6211-2RS 100x55mm
Ball Bearing, Mainshaft Inner, 6011-2RS 90x55
Ball Bearing, Mainshaft Center 6012-2RS 95x60
Ball Bearing, Yaw Shaft Top, 6211-2RS 100x55
Ball Bearing, Yaw Shaft Bottom, 6212-2RS 110x60
Ring, Retaining, Rotor 4" WH-443

Ring, Retaining, Yaw Shaft 4.5" WH-406

Hex Bolt, Mainframe to Stator, M10x1.5x30
Wavy Washer, M10

Hex Nut, Main shaft to Hub 2-12

Heat Shrink, Generator wires, 1/2x2ft

Screw, Cover, Phillips, M5x0.8x16 Pan
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4
4.1
410001
410002
410003
HOO0O0x
HOO00x

4.2
420001

420002
420003
420004
420005

HOO0Ox
HOO0Ox
HOO0O0x
HOO0O0x
HOO0O0x

BRUSH & SLIP RING ASSY

BRUSH ASSY

Brush, K076 .75Ix.5wx1/2hx6"lead, R=1.375
Brush Spring Post

Spring Wires, .072ss spring

Hex Bolt Post, M8x1.25x120mm

Wire Nut Brush to Generator Wires, Red

SLIP RING ASSEMBLY

Sleeve, Insulating, 2"pvc conduit x 5"

con't, sleeve machining

Ring, Brass, 2.50dx2.25idx.5width

Pigtail, yawshaft 10-3sowx6ft

Pigtail, yawshaft 8-3sowx6ft

Contact Ring Alum

Assembly

Ring Terminal, #8screw, #10wire

Ring Terminal, #8screw, #8wire

Screw, Brass, Flat M4x0.7x12 Upper Rings
Screw, Brass, Flat M4x0.7x20 Bottom Ring
Locknut, SS M4x0.7
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