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WELCOME TO YOUR WIND AND SOLAR ENERGY
SYSTEM

Congratulations! You about to place in operatioaworld's first
integrated utility grid tied wind and solar reneweabnergy system. Our
new VI12 synchronous inverter accepts 10 kilowatt&ind power from
the Ventera VT10 wind turbine and up to 2 kilowattsolar
photovoltaic (PV) power and maximizes the outpatrfiboth sources
simultaneously, a first in efficiency and simphcitA 12 kilowatt wind
input only synchronous inverter is also availalle expect you to
receive years of service and enjoyment as weligasfisant energy and
money savings. And, you can take pride in therenwmental
advantages your system conveys to every one of us.
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LIMITED WARRANTY AND REMEDY

Ventera Energy Corporation warrants that on the dashipment to the “end user” and for five
years thereafter the Ventera Wind Turbine, Towed, laverter as described in this owner’s
manual will be free of defects in workmanship aratenal. The term “end user” is defined as
anyone seeking to make a warranty claim againstevarEnergy Corp.

In order to make a warranty claim, the end usertinage been registered with Ventera Energy,
Corp. prior to any warranty claim, and the registrainformation must include each of the

serial numbers of the turbine, tower and invettse the registration form at the end of the
owner’s manual to register your System or on oursite at www.venteraenergy.com. This
warranty may be transferred once from the origamal user to a second end user who must also
register the system with Ventera.

This warranty does not cover defects due to misatsgse, or improper or inadequate
installation, storage, service, modification oraiewf the Product§ his warranty does not cover
photovoltaic PV panels which may have been supjiiedentera Energy, Corp. but
manufactured by others.

Note: This warranty does not apply if the Ventera turbsmstalled on a tower not approved by
Ventera or used with a non-Ventera inverter unlessnd user can show reasonable proof at
user’s own expense that the non-Ventera supplietboaents did not contribute to the warranty
claim.

If a valid claim is made pursuant to the warraatydetermined solely by Ventera Energy, Corp.,
in its reasonable judgment, Ventera Energy, Cavjil,, at its sole option, repair or exchange the
defective parts or components free of charge. Wiayrnaepairs will be made at the Ventera
Energy, Corp. factory or another location desigiataely by Ventera Energy, Corp. The end
user must return the entire wind generator (authorized by Ventera Energy, Corp., specified
components) to the factory or other designatedilmecaproperly packed and with all freight and
any insurance charges prepaid. Ventera Energy,. @alfpeturn the repaired or exchange
components to the end user at Ventera’s expensg transportation of its choice.

THE WARRANTIES STATED HEREIN ARE IN LIEU OF ALL OTHR
WARRANTIES, EXPRESS OR IMPLIED. VENTERA EXPRESSLY
DISCLAIMS ALL OTHER WARRANTIES, INCLUDING THE IMPLED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. VENTERA IS NOT RESPONSIBLE INNX WAY
FOR DAMAGE TO A PRODUCT, PROPERTY DAMAGE OR PHYSICA
INJURY RESULTING IN WHOLE OR IN PART FROM (1) IMPRRER OR
CARELESS USE, (2) UNAUTHORIZED MODIFICATIONS, OR)Y®THER
CAUSES BEYOND VENTERA'S CONTROL. IN NO EVENT WILL ENTERA
BE LIABLE TO BUYER OR ANY OTHER PERSON FOR COST OF
PROCUREMENT OF SUBSTITUTE GOODS, LOSS OF PROFITR, DR
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ANY OTHER SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMASES.

The foregoing states an end user’s exclusive rezseatjainst Ventera for any defect in the
Products or Services or for any failure of the g or Services to be as warranted,

whether end user’s remedy is based on contractamtgy tort (including negligence), strict
liability, indemnity or any other legal theory, amthether arising out of warranties,
representations, instructions, installations oedesf from any cause. Some governmental
jurisdictions do not allow the exclusion or limitat of end user rights or damages. The end user
may have rights in addition to those given in thmsted warranty.

FORCE MAJEURE Ventera shall in no event be liable for delaydétivery of the Products or
Services or other failures to perform caused lgsfiacts of God, strikes, labor difficulties, acts
of governmental or military authorities, delaydransportation or procuring materials, or causes
of any kind beyond Ventera’s control.

Warranty registration card is located at the end ofthe owner’'s manual and
can also be completed on our website atww.venteraenergy.com




SECTION | - NORMAL OPERATION
(Your V12 Hybrid System is installed and working,
Figure 12 shows relation of components identifiedddow.)

1.1 TO STOP THE TURBINE AND SOLAR

Stopping the propeller will turn off electrical iapto the inverter
from the wind turbine. Identify the switch mountaebr the V112
Inverter labeled, “WIND BRAKE”. (See Figure 1) Wwind speeds
below those where the turbine is governing (bel&mwgh or
13m/s wind speed and turbine output consistensly fean 10kw)
move the handle UP on the WIND BRAKE switch to BRAKE
ON position. This places a large load on geneiatdrthe Figure 1 Wind Brake ON Position
propeller that should cause the propeller to stopiig within less Propeller Stopped

than a minute. The switch can be padlocked (Iscaiser

supplied) in the BRAKE ON (wind input off) position

WARNING-CAUTION! (Indicates a situation that can cause damage audésh to
components of your hybrid wind-solar systerif.jhe propeller does not stop within one minute
of turning “ON” the wind brake switch, turn the wid brake switch off and wait at least 5
minutes AND until the wind drops below governingegx to turn the wind brake switch back
on. Because of the high generator currents duribgaking, the windings can overheat causing
failure of the generator. In winds above governinigjjs safe to leave the turbine running,
because the automatic governor will control the pedler rpm to save the turbine from damage.

TO TURN OFF THE SOLAR PV INPUT TO THE INVERTER

Identify the switch mounted near the VI12 Invettdreled, SOLAR DISCONNECT (owner
supplied) and move the switch handle down to theARDOFF position. The switch can be
padlocked in the SOLAR OFF position.

1.2 LOCKOUT THE WIND AND SOLAR FROM THE GRID
First, stop the wind generator propeller and tufihe solar input as above. Next, move the
WIND-PV GRID DISCONNECT switch handle down to th&IB® DISCONNECTED (off)
position. The switch can be padlocked (lock sugapby user or utility) in GRID

; - DISCONNECTED position. (See Figure 2) It is also
recommended that the 60 amp breaker supplyinghthexter be
placed in the OFF position during the period whHendystem is
disconnected from the grid. Your utility may ateonove the
circuit breaker and or lock the circuit breaker looxing power
line work.

Figure 2 Wind-PV Grid
Disconnect Switch in the OFF
position shutting off power to

the Inverter.



1.3 STARTING THE TURBINE AND SOLAR

First, turn the 60 amp circuit breaker in your ggxentrance
or circuit breaker box to the on position. Tura GBRID
CONNECT switch to the GRID CONNECTED (on or handle
up) position, push the green RUN button on thetfodthe
Inverter and the inverter will turn on with a lolwdm” and be
ready to send wind and solar power to the grid.ei&olar
and or wind power is available, the synchronousiiter
display will read the power (kw = kilowatts) beidglivered to
the grid and the energy (kwh=kilowatt hours) delacesince
reset and total energy since installation. Reféhé¢ separate

inverter owner’s manual for inverter operation linstions. Figure 3 Wind Brake OFF Propeller
running

Turn the WIND BRAKE switch handle down to the BRAKE

OFF position. (See Figure 3) As the wind readiie§2mph

or 4-4.5 m/s or higher the propeller will orienttke wind direction and the propeller will start
turning and slowly pick up speed. The turbineuisning when the individual blades are
indistinguishable. The turbine will continue taruntil the wind drops below approximately
4mph — 2m/s. When the turbine is running, powdrbegin flowing to the grid in winds higher
than 6mph — 3m/s. In high winds above 29mph or $3h# wind turbine will reach its maximum
power of 10kw and the automatic governor will pitbk outer blade sections sufficiently to hold
the propeller rpm and generator output approxingatehstant. When the governor is operating
you will notice a sound change from the propeligriot a change in speed. Some increased
noise and/or slight vibration is normal during gaoweg.

FOR CUSTOMERS WITH SOLAR

Turn the SOLAR DISCONNECT (owner supplied) swit@nble up to the SOLAR ON position.
The solar panels will now deliver power to the igeand the grid even on overcast days.



1.4 ADVERSE OPERATING CONDITIONS

Loss of Grid Powerrequires no safety measures on the part of the User inverter will shut
down immediately and the wind turbine and solargtawill deliver no power. The unloaded
turbine will govern at about 17mph (7.5m/s) windsl aom will be controlled as always by the
centrifugal governor limiting rpm to approximateeoating range of 260-280 rpm. When grid
power is restored, the inverter and your wind asldrssystem will return to normal in 5 minutes.
It is safe to leave the inverter connected to &lgagenerator. The inverter will only run if the
power is utility quality.

Snow and Rain Stormsare not a problem and your turbine will run throdighm producing
good energy. You must remove snow from solar gan@ediately to resume production.

Hail Storms are not a problem because the extremely toughneegng polypropylene blades
will resist hail damage except in the most seveses. We recommend you shut down the
propeller in advance if you have warning of a Btokm. (section 1.1)

Ice Stormswill not damage your wind turbine but ice accumiolaion the blades will cause them
to slow or stop and reduce or eliminate electricaput. Normal operation will resume as the ice
melts or is thrown off by the rotating bladesthié blades iced up during a calm period, uneven

ice on the blades can require a higher wind spesthtt the turbine.

Wind Storms are a hazard to your wind turbine because the $aram be so large. Although the
turbine is designed to survive winds up to 120 rgfghm/s), we strongly urge you stop the
propeller well in advance (before winds exceed guwng speed) of winds forecast to be 80 mph
or greater, because the running propeller candiantly destroyed by flying debris.

Hurricane, Tornado, Typhoon or Severe Thunderstormwarnings are best met by lowering the
tower. These storms frequently have winds overri@@ (54m/s) which the turbine is unlikely to
survive. If lowering the tower is not an optionetnext best thing is to stop the propeller and tur
off the inverter to further protect it from lightg damage.



SECTION Il - REQUIRED INSPECTIONS AND MAINTENANCE

The burden of proof is on the user, and a log gpéction time and observation is required and
may be requested by the factory in any warrantyncldRecommended ground inspection
minimum interval is seasonal, but it is better pc&cto be continually aware of your turbine
operation especially after high winds. The grounsghections tell you what to be watching for.

The recommended hands-on inspection interval isydtaeee years in high wind areas (average
wind exceeds 13.5mph-6m/s) or five years maximumemtise or whenever the ground
inspection indicates a problem. If a problem isp&cted, turn first to Section VIl Trouble
Shooting section to either repair or report thebfam to the factory.

A Ground Inspection Log is at the end of this ovis\aranual.

A Hands-On Inspection Log is at the end of this elsimanual.

2.1.GROUND INSPECTIONS (Look and listen to your turbfoe operational changes)

At least four times a year, conduct a ground ingpeaising the checklist below. Record the
results of the inspection in the inspection log.

1. Observe the operating wind turbine and tatreicture when the wind is below
governing speed. Note any abnormal noise or bypéeating characteristics.

2. Observe the tower and turbine mounting usingculars when the wind is below
governing speed. It should show no movement aricema noise.

3. Stop the rotor with the Wind Brake in winess than governing speed (29 mph
or 13m/s, and under 10kw output). The rotor shaolahe to a stop in less than
one minute without any mechanical noise.

4. With the turbine in the parked positionpest the blades thru binoculars. Look
for chipped or damaged blade surfaces. Ensureutes blade sits in closed
position with the inner blade.

5. Observe the turbine blades during high wswudicient to cause them to govern.
During governing, note any abnormal noise or blaplerating characteristics.
During governing, each blade should remain the sdistance from the tower
when viewed from the side.

Consult Section VIII Troubleshooting of the Manufatou encounter abnormal results.
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2.2.HANDS ON INSPECTION EVERY 3 YEARS (high wind) orEARS
Before conducting the Hands-On Inspection, shutrdalivcomponents of the V12 Wind and
Solar System and turn off the 60amp breaker agidesicin Section I.

Warning-Danger!

(Indicates a situation that can cause injury otldaad possibly damage or destruction to
components of your hybrid wind-solar systerDangerous voltages can be present in wiring to
the tower and generator, if the grid power to theverter is not removed.

As instructed in NORMAL OPERATION sectionl.1, sttye wind turbine propeller, turn
off the solar and then turn off power to the ineelty turning OFF the GRID CONNECT
switch, or turning off the 60 amp breaker. TurnFQke Wind-PV Disconnect. Lower the
tower and generator or otherwise gain access twithet generator

WARNING — DANGER (Indicts a situation that can cau injury or death.) DO NOT
CLIMB TOWER UNLESS YOU HAVE PASSED AN INSTRUCTIOIN CLASS IN USE
OF CLIMBING SAFETY PROCEDURES AND EQUIPMENT.

A HANDS ON INSPECTION LIST - Tower is lowered or Quiet Tube is lowered (Consult
factory on how to lower Quiet Tube.)

1. Check the tower members and fasteners dseltess or breakage. Look for
wrinkled or missing galvanization that would indie@an overstressed member.

2. Inspect the tower feet and anchor boltsifyms of stress. Where grout is required
check to make sure grout is still good. Consuitetopacket from Rohn to confirm
if grout is required or not for the tower model.aké sure drain channel in grout is
clear.

3. Rotate the turbine about the yaw shaft. e®tesand feel yaw bearings for leakage,
looseness or roughness.

4. Try to rotate the rotor hub. It should offesistance and spin hard and firm (Wind
Brake is ON position). Perform the GENERATOR WIRINGST* listed on page
12.

5. Remove slip ring cover. Inspect slip ringsishes and all electrical connections.

Tighten all connections and wire nuts. Confirmadjust brush fit to rings. Clean
rings if not shiny.

6. Inspect and replace missing wire ties hgldne electrical conduit to the inside of
the tower leg.
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Inspect the wiring connections inside theejion box and Wind Brake Switch.
Check tightness of all connectors and wire nuts.

Ensure the outer blade sits in closed posiiith the inner blade. If not, go to
Governor Adjustment Section 5.5-5.8.

Check blade surfaces and edges for damageaks.

Replace blades showing any sign of stress.

10.

Check the hub casting spokes where blatieshdor cracks or stress marks.
Check torque of blade mounting hardware.

11.

Clean the leading edge of the blades ghtlyisand with 400 — 500 fine grit sanc
paper, if pitting is observed. Apply a coat diceine car wax to the entire blade
surface and buff. Confirm governor assembly andsaichents as in section 5.5-
5.8.

12.

Open the inverter cover and blow / vacuubtdast. Clean the cooling fan blade
and screen. Tighten screws and all connectorgratiolocks.

13.

Unlock the Wind Brake and move the haralka¢ OFF position.
Turn the hub. It should turn easily. Listen fayaound of debris between the
magnets and stator. Check for looseness of hubeomainshaft (play should be
just barely perceptible). Check for any sign afgb or worn bearings.

NOTE: This step should only be conducted in winds thas 10 mph (3m/s)

1S

If issues are encountered see Section VIl - TROBEBIHOOTING or consult your dealer or the

factory.

2.3 GENERATOR WIRING TEST s defined as:
A. The rotor spins freely if the three wires frohne tgenerator are open (disconnected). The rotor
spins hard and firm if the three wires are shoftedinected together). This applies whether the
wires are coming from the stator, coming from tliye rsng assembly or at the WIND BRAKE

switch.

B. An ohmmeter connected to any wire coming fromgenerator (wires from the WIND
BRAKE to inverter are disconnected) indicates #&stasce of greater than 1 megohm to ground.

12



SECTION Il - SYSTEM PLANNING

3.1.COMPONENT DESCRIPTION
Stator

The Ventera VT10-240 is a
downwind (no tail), direct drive type
wind turbine generator for 240 volt
grid connect consisting of gaw shaft
that mounts the turbine to thewer,
an aluminummainframe castinghat
supports theyaw shaftand
mainshaftbearings and thetator or
winding portion of thggpermanent
magnet alternator Themainshaft
supports the aluminuimub casting
which connects the thrgeopeller
bladesto therotor or permanent
magnet assembly. Tower top weight
of the turbine is 500 pounds, 230
Mainframe kilograms.

Hub Casting

Yaw Shaft

Figure 4 VT10 Turbine

Figure 5 VP10 Blade Set

The fiberglass reinforced, injection molded, pobpylenepropeller bladedeature an advanced
airfoil design for maximum conversion of wind engtg rotating mechanical energy which is
directly (no gear box) converted to electricitythg rotor and stator of the permanent magnet
alternator (generator). Thebladesconsist of 3 sections,dade mounting tub&om the hub,

an inner blade section of fixed pitch and aauter blade section which is of variable pitch
controlled by therpm governor. Therpm governorautomatically adjusts the pitch of tbeter
blade sectiorusing centrifugal force to limit power and rpmti@ design maximum to assure
long life and survival in high winds.
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Figure 6
Blade in the closed (left) and governing (rightspions

Figure 7
Rohn Self Supporting Tower

Towers available to support the VT10 turbine at thisdiare the Rohn SSV type, three legged,
self-supporting lattice type available in 50, 70, 210 and 130 feet including the top tube
adaptor (quiet tube). Separate installation imsibas are included with the tower. Towers are
galvanized for long life.
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H Figure 8
: Synchronous Dual-Input Inverter

Electrical power from the VT10 turbine goes dowe tbwer and underground to the VI12-60
Synchronous Inverter.Theinverteris capable of transforming 10 kilowatts of 3 phasgiable
voltage and frequency from the wind turbine andaup kilowatts of direct current from solar
panels. Both inputs to theverterfeature independepieak power trackinpardware and
software programs to maximize wind and solar patedivered to the grid. The inverter is
designed to meet all utility requirements for safatd power quality.

A wind only inverter is Model VI12-60D.

15



3.2LOCATION OF COMPONENTS

It is very important to spend planning time iniaio take maximum advantage of your property
characteristics to maximize your long term renewaviergy production. You need to balance the
following considerations:

a. The tower height should place the turbine ptepalub center at lea30 feet or 10 meters
above trees and buildings within 1000 feet or 300 eters of the tower in all directions Trees
that will grow significantly taller in the next 280 years should be eliminated now or a different
location or height chosen for the tower. Althowaghigher tower will always improve energy
production, towers become significantly more expenwith height and the extra energy usually
doesn't warrant exceeding the 30foot — 10 metemmeendation. Remember that the tower site
must accommodate folding over the tower for inatadh, inspection and maintenance.

The size of the turbine wire required as showndati®n 1V gets larger and more expensive with
distance. If you have several potential towertiocs with similar height and exposure to the
wind, choose the one closest to the inverter tormae wire costs. Distances up to 3500 feet or
1000 meters are practicable with 4/0 wire sizeonk tower site provides significantly more
clearance from tree or building tops to the pragedenter, that location is worth spending
additional money on the wire.

b. The turbine propeller should have the cleargsb®ure to the two dominant prevailing wind
directions. In the US and Canadian Midwest thefleoften be from the northwest and the
southwest.

c. If your property has a line of trees serving@agndbreak on the west and north sides of the
property and the northwest wind and southwest \piedlominate, then the best location for the
turbine is east of the line of trees on the noidlk sr south of the line of trees on the west side.

d. In general you should place the turbine at leagi00 to 1000 feet (200-400 meters) from

your neighbor’s and your house or occupied building. The tower should be set back from
property lines a distance at least equal to the tosv height.
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e. The VI12-240 or VI12-240D inverter comes withatwvn owner's manual which should be
reviewed at this time. Choose a location for th&2Mnverter that is protected from rain and
snow, but not necessarily heated. This shouldsbeear as possible to the service entrance panel
containing the circuit breakers. This is ofterthie house basement, garage, outbuilding or barn
with, preferably 200 amp services. You can buitdlaadalone enclosure for the inverter, but it
must be at least twice the volume of the inventehaell ventilated. The inverter will make a

hum like a refrigerator but louder which will vamyth the wind speed, and you should consider if
that would be bothersome if the inverter is inltbese. You must have room in the electrical
service panel for a 2 pole 60 amp breaker (240 deldicated only to the inverter. Choose a
location for the inverter closer to the electrisatvice rather than closer to the towgee Photo 1)

Photo 1: Gerald Bauer, Faribault, MN Outdoor installation of Grid
Disconnect Switch (above KWH meter), inverter and \WWhd Brake
Switch (on right outside). Enclosure of inverter nust be ventilated.
If the inverter will be located more than 50 fe®inh the 60 amp breaker, larger wire size is

required. See 4.3. 208AC inverters are availabkxtra cost.

3.3LOCATION OF FACTORY SUPPLIED WIRING COMPONENTS

The Ventera VT10 Wind System is shipped with thedi®lo/T10-240 Wind Turbine, VI112-60

or VI12-60D Synchronous Inverter, an analog styWH meter (measures the production of the
wind and PV sources), a Wind Turbine Brake Switghi¢h stops the propeller and disconnects
power from the turbine) and a Wind-PV to Grid Disnect Switch. A PV Disconnect Switch
(not supplied) is required where solar is addetthéainverter input. Refer to Block Diagram,
Figure 12. The system operates by sending bott manver and solar PV power to the
synchronous (grid interactive) inverter connectethe load side of the customer KWH meter
and service entrance.

Another basic consideration is that all switched disconnects be located centrally near the
inverter. For safety reasom® disconnects fused or unfusedncluding the Wind Turbine
Brake Switch are located within 300 feet of the@éow

a) The INVERTER is heavy at 100 Ibs-80 kg and nimessecurely attached to a substantial wall

at eye level within 50 feet of the electrical seevbox to which it will be connected. The inverter
requires a dedicated 60 amp double pole breakieis breaker should be clearly marked,

17



“Wind-PV System DisconnectMount the inverter and switches whereytiwill be convenien
to wire. Plan for at least 6 inches (150mm) space for e flow of cooling air at side ar
bottom of inverter.

ler, Brimson, MN  Basement installation of inverter,
wind turbine Brake Switch. Grid Wind -PV Disconnect
is outside house for easy access bylitgipersonnel.

e 10 Kilowatt
our Meter

Figure 9 Wind-PV Grid
Disconnect Switch.

b) The WINDPV GRID DISCONNECT SWITCI (See Figure 9 a two pole, 240 vo
outdoor rated box and must be located in a reatbiple and accessible location generally
the outside of a building near the electrical paaethich the inverter isonnected as required
accordance with NEC Article 705..-22. The purpose of this switch is to permit utilihemen
or other electrical service personnel to be abledk the inverter, wind turbine and solar par
off the grid. The WINDPV GRID DISCONNECT SWITCH connects to the dedicated 60 :
breaker in the service entrance panel or subpanecuired by NEC Article 705.12(D)(

c) The KWH metefSee Figure 0) should be installed adjacent to or within viewué inverter.
Electrically, it s wired in series with and can be on either sida@Winc-PV to Grid
Disconnect Switch. This meter is used to monitappr functioning of the wind and PV syst
both by the owner and factory.
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d) The WIND BRAKE SWITCH (See Figure 11) is a twotlree pole
switch used to stop the wind turbine propeller bgréing the windings
of the generator. Interrupting all current fromagking the inverter
also has the electrical function of disconnectiog/@r from the wind
turbine to the inverter. The Wind Brake Switclprsferably mounted
near the inverter with a nearby window or door wiffg sight of the
wind turbine. The underground wires from the wiomdke switch go
to the tower and turbine.

N Postion ke INSTRUCTIONS FOR DISABLING TURBINE (owner or instef
rotor for inspection or responsibility): To comply with Article 694.56, &gue or
maintenance. weatherproof label is required on one tower legjaliag instructions
to locate the WIND BRAKE SWITCH used to shut dowe turbine (usually inside near the
inverter or on an outside wall near the beginnihthe underground wires to the turbine). This
plaque should read, “Follow Instructions at the WiBrake Switch to Stop Turbine. The Wind

Brake Switch is located ------- ”

e) The PV DISCONNECT SWITCH (not supplied) is a tpale disconnect switch used to
disconnect all power from the PV panels from thesiter. This switch is preferably mounted
near the inverter. With both the Wind Brake Swisetd the PV Disconnect Switch mounted
near the inverter, the owner can shut down all pawéhe inverter from one convenient
location. The PV Disconnect Switch may also bated outside on a building wall where the
underground wires from the solar panels enter.

3.4 LOCATION OF SOLAR Vo

PANELS "\
The most economical mounting for

solar panels is on a south facing roof. '
Pick a location 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 a tilt
able 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 sife
available that discuss orientation of
solar panels. Tracking solar panel
mounts that follow the sun during th
day are expensive and a profession
should be consulted to see if they
would be cost effective in your area.
(See Photo 3)

st

/E/WL/LE’L/?H L
L e T i et =
14 A

=
=
-
=]
=
]
-
=
&
|-
-
Ll

Photo 3: Peter Hark Lonsdale, MN
Hybrid Ventera installation with solar panels on saith facing roof of
barn



SECTION IV - WIND SYSTEM WIRING GUIDE
Figure 12 Ventera V12 Wind and Solar System Wiringschematic

Ventera Wind and PV System Wiring

All Wiring Requires Electrical Inspection
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Wiring of Ventera VT10-240 Wind Turbine, VenterafiRoTower and VI12-60 Synchronous

Inverter is in conformance with National Electri€dde Article 694 which is sited below where
appropriate. The National Electrical Code (NECDQArticle 694 pertains to small wind
turbines. PV systems are covered in NEC in Art6@8. Gttp://www.wind-nec.nej/
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The basic design of the turbine system wiring iavoid unnecessary splices, connections, fuses
or circuit breakers between the pre-wired turbine the Wind Turbine Brake Switch which is
used to stop the propeller and disconnect powen tiee turbine to the inverter. This is best
accomplished by using only one junction box locatedr the top of the tower just below the
bottom of the quiet tube and pulling wires undeogicd AND up the tower in a continuous run.

It is also acceptable to have a junction box abéee of the tower at or near the hinged leg and a
second junction box near the top of the tower witasedesired to complete the underground
wiring before the tower is assembled.

4.1 TURBINE/TOWER WIRING

This Turbine/Tower Wiring Guide is an aid for owseYentera Dealers, installers, electricians
and electrical inspectors and applies to the Vantéwdel VT10-240, Ventera-Rohn RSSV type
lattice towers from 50-130 foot height and the Modid2-60 and VI112-60D Synchronous
Inverters for utility grid interface.

All electrical work is subject to inspection by tleeal electrical inspector and the system should
not be operated prior to inspection. The eledtiitgpector has the final say on any electrical
wiring and you may run into a situation where reeunents differ from those outlined in this
guide.

The Ventera turbine is mounted on a tubular extenesf the top
section of the Rohn lattice tower which extendsé& Bbove the top
of the Rohn tower and 9 feet down into the topieaadf the tower.
This mounting or “Quiet Tube” is 5 inch schedulepipe and
clamped in three places within the top sectiorhefRohn tower.
(See photo 4) The mounting tube and turbine asegded to be
lowered 6-7 feet using a chain fall of other sugaineans for
access to the turbine for inspection and maintema@onsult the
factory for instructions before you attempt to lovilee quiet tube.

Because of the movement required in the wiringcmanmodate
lowering the turbine for maintenance, the turbmerne-wired with
10-4 including ground Cord rated for Extra Hard gsaDamp and
Wet locations, Outdoor locations and Sunlight Rasise meeting
Photo 4: VT10 mounted on | the requirements of NEC Articles 400.4 and 694.31(Bhis cord
Quiet Tube extends approximately 6 feet beyond the bottonmefhounting
tube and is sufficient to reach a weatherprooffonchox at least
6"X6"X2" (not supplied) mounted on a tower leg aib@ feet/ 1 meter below the bottom of the
mounting tube (See photo 5). At the bottom ofrtteunting tube a 1 inch trade size cord grip
(not supplied) can be mounted to prevent motiorctivd where it leaves the bottom of the
mounting tube. In lieu of the cord grip, the cehbuld be secured with a wire tie or stainless
wire tie where it leaves the bottom of the mountinige and to one or more tower members.
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Photo 5: (NREL Test site, Boulder, CO)
Junction box near top of tower connects
turbine wires (not supplied) to cable running

down tower leg.

Photo 6: Example of junction box near
Quiet Tube

The junction box should be fastened to the ond@two hinged tower leg

s intended for the wire run down the tower thatsecidsest to the ground exit of the underground
wires from the Wind Brake Switch. The cord frore tiarbine loops below and up to the bottom of
the wiring box using a watertight cord grip (nopplied). See photo 5.

The grounding circuit conductor running from tovuanction box to the Wind Brake Switch should
be bonded to the tower at the junction box (eitttehe base or near the top of the tower) andeo th
grounding wire from the wind turbine. Grounding tiower is completed by connecting the three
tower legs each to a ground rod. (See Figure 12)

If cord is not approved from the bottom of the tagomounting tube to the tower leg junction box,
the turbine cord supplied can be run inside a % flexible conduit such as LFNC-B liquid tight
flexible non-metallic or LFMC liquid tight flexiblenetallic conduit from the bottom of the
mounting tube to the tower leg junction box. Ligtight connectors are used at both ends of this
piece of conduit. This conduit must be supportétiiw 10inches of the bottom of the mounting
tube and at points in between as required in Art880.30 or 356.30. These ties will have to be
removed to lower and service the turbine.

The preferred method of wiring is to have a cordmirun of wire from the Wind Brake Switch
located near the inverter running underground & aehinged tower leg, then up the tower leg to
the junction box located below the turbine mountimge where connection is made at a junction
box to the wires from the turbine. This means théauground conduit transitions to watertight
flexible conduit such as LFNC-B which runs up tbeér leg to end at the single junction box near
the top of the tower using a watertight fittingtbé required size. This flexible conduit must be
fastened a minimum of every three feet and witlinnthes of the junction box. For long life in
sunlight stainless straps rather than plastic ia®are recommended.

A continuous run of the four wires is pulled with@plices from the tower. Running the conduit

up the tower leg and pulling the four wires frore ¥Wind Brake Switch to the junction box is
facilitated by performing these steps with the toimethe lowered position.
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Tower Grounding

Warning-Caution! (Indicates a situation that can cause damage audésh to components of

your hybrid wind-solar syste:)l The best protection against lightning damage is thest
possible grounding of the tower and burial of thares from turbine to the inverter.

Follow the instructions included with the VenteraHR Towers. The three grounding rods,
(included with Rohn towers) are driven into thelgrd outside the concrete at each leg and then
connected to the adjacent leg with the hardwareiged. This is the critical lightning protection
system and meets the requirements of Article 6942311).

4.2 TURBINE/TOWER TO WIND BRAKE SWITCH WIRING

As explained previously, it is best to have a gumtius run between the top of the tower junction
box and the WIND BRAKE SWITCH normally located nélae inverter. An additional wiring
junction box at the base of the tower is also atzd#e. In either case flexible wiring at the base
of the tower is preferred as it allows lowering tbeer without disconnecting the wires to the
turbine. DISCONNECTING THE WIRES TO THE TURBINE RELEASES THE WIND
BRAKE AND CAN BE A SAFETY HAZARD .

DO NOT INSTALL ANY DISCONNECT MEANS FUSED OR UNFUSE D EXCEPT THE
WIND BRAKE SWITCH (supplied) BETWEEN THE INVERTER A ND WIND

TURBINE . Article 694.20 specifically recognizes that wénéne inverter controls wind turbine
rpm, as in the Ventera system, any other discormeeis is not required.

DO NOT INSTALL OVERCURRENT PROTECTION anywhere on the wind turbine output
because it is inherently current limited (to ldsat 35 amps) and because the generator rpm is
controlled by the inverter. No separate over curpeatection is required for the Wind Turbine
output to the inverter under Article 705.65 and.@84A). The inverter contains two input
circuits, the wind turbine and the solar panelsl, iaprovides over current protection for both
inputs. Solar panel output is inherently curremited.

DO NOT INSTALL THE “WIND BRAKE SWITCH”  at or within 300 feet of the tower
itself. The is a basic safety requirement recdaggithe hazard of approaching the tower in high
winds or when turbine integrity is compromised esvpgled in Article 694.22(C)(1).
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NO SEPARATE SURGE PROTECTION DEVICES are required between the turbine and
inverter. The inverter includes surge protectimntoth the wind and solar inputs. The inverter
provides ground fault interruption for both winddasolar inputs. Neither the wind turbines nor
PV power wires can be grounded.

When pulling wires from the Wind Brake Switch te ttower junction box, sufficient length
INCLUDING THE HEIGHT OF THE TOWER must be allowed to go from the Wind Brake
Switch location (located on an inside wall nearitherter or on an outside wall facing the
tower, see above) to the tower junction box neartdlp of the tower.

The preferred wiring method is to use buried rigMC conduit from the Wind Brake Switch to
the nearest hinged tower leg. Where the condugrges above ground it is adapted to
watertight flexible non-metallic or metallic contisuch as LFENC-B which is then run up the
tower leg terminating at the bottom of the junctimx mounted to the tower leg. SIZE THE
CONDUIT and wires according to the distance fromltlase of the tower to the tower junction
box as shown in the TURBINE WIRE SIZE TABLE. Faanductors are required, three power
wires plus a ground conductor. Attach the flexitd@duit to the tower leg with stainless
(preferred) or plastic wire ties. See Photo 7: R¥Ciquid tight Conduit.

NOTE: If there is a junction box both at the base ofttdveer and near the top of the
tower, #8 copper wires minimum is used betweerRthexes, and #6 copper wire is preferred.

Photo 7: North Coast Wind and Power, Port Clinton OH
Transition from Underground PVC to liquid tight Con duit
up the Tower

Photo 8: Ventera Test Pad, NREL Rocky Flats small imd test site,
Boulder CO.
Use of flexible cord allowing tower to pivot and gunction box
near base of tower.



TURBINE TO WIND BRAKE SWITCH WIRE SIZE TABLE

This table assumes the WIND BRAKE SWITCH is locatethin 50 feet (15m) of the inverter
and provides the wire size to use between topwetqunction box (connection to turbine
wires) to WIND BRAKE SWITCH. Maximum distance shovior each copper wire size. Two
wire sizes larger required for aluminum wire.

Wire Size Ohms/1kft Max Dist Ft - Meters

8 0.628 270 81

6 0.395 420 130

4 0.248 670 205

3 0.197 850 260

2 0.156 1070 325

1 0.124 1350 410

0 0.0982 1700 520

2/0 0.0779 2150 655

3/0 0.0618 2700 825

4/0 0.049 3400 1040

Alternative wiring methods from Wind Brake Switch to the Wind Turbine:

a) Where the distance from the tower top junctior to the Wind Brake Switch is less than
about 270 feet (80m), you may use direct buriaB#@ith ground Type UF cable marked
Sunlight Resistant. This cable can be direct louaied run up the tower leg to the junction box.
It should be securely attached with cable tiesr{lgss are preferred to plastic). UF is not
generally available in the larger sizes that wdaddequired for longer runs.

b) Another type of direct burial wiring that cas@albe used up the tower leg is Type TC or tray
cable with type XHHW conductors. It must be markaddirect burial and sunlight resistant.
And, it must be sized for the distance from tovegr to Wind Brake Switch. Cost may be a
disadvantage.

c) While it is common to use SEOOW or equivalentladown the tower leg, it cannot be buried
necessitating an additional junction box and woerection point at the base of the tower.

d) Metal Clad Cable, Type MC may be direct buridteve so marked and continued up the
tower to the junction box. It offers the flexiltylito fold over the tower. The only disadvantages
may be cost and general availability and you hawptcify the length.

e) Itis also common to run EMT, thin wall steedattical conduit, up the tower leg and it is
suitable for direct burial. However, it is not oeemended because it does not offer the wiring
flexibility required to lower or fold-over the towand additional junction boxes and connection
points would be required.
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4.3BALANCE OF SYSTEM WIRING

From the WIND BRAKE SWITCH where the undergroundesifrom the turbine terminate, use
#8 from the Wind Brake Switch to the inverter hiétdistance is less than 40 ft. Other methods
may also be approved by the local electrical ingpec

Note: where the electrical connections are maddertke inverter and the knockouts are
located. Read the separate manual that comeghwitinverter. Use #8 2 conductor with ground
to go up to total of 35feet (10m) from the invettiethe KWH meter to the WIND-PV GRID
DISCONNECT and then to the 60 amp breaker. Usie#® up to 65 feet (20m) and use #4 to
go up to 100 feet (30m).

The circuit grounding conductor which is continudusn the Wind Turbine Grounding
Conductor to the tower junction box to Wind Brakeitsh to Inverter to KWH meter to Wind-
PV to Grid Disconnect Switch to electrical panebabpanel should be bonded to the chassis of
each switch or component and connected to the giogrbus in the panel or subpanel meeting
the requirements of Article 250.110. This conduatoist be bonded to the tower at the tower
electrical junction box(es).

Note: A ground fault detector is not required for thimavturbine wiring or the PV panel wiring.
The Model VI12-60 inverter has built-in ground fadétection and interrupting circuitry for
both inputs.

Note: The inverter output (and/or the dedicated 60 airquit breaker) is considered the
interconnection point or point of common couplirsyceefined in Article 705.2 and 705.12 of the
wind and solar system with the grid. The inversdabeled with both Turbine and Inverter
Electrical Data as required under Article 705.16 684.50.

4.4 SOLAR SYSTEM WIRING

Connection of the PV panels depends on the indalidanel nominal (battery) voltage. The
number of panels in series to reach the nominalvb@2 direct current (vdc) required by the
inverter is below. Both the open circuit and maxmpower point voltages are higher than
192V.

12 volt panels — 16 in series
16 volt panels - 12 in series
24 volt panels - 8 in series
48 volt panels - 4 in series

The series strings are connected in parallel tohrgaur

desired array power. Do not exceed the rated 2ripit

power of the inverter. The array power is equahto

individual maximum power rating of each panel tirttes

total number of panels. The best practice is tgy the wires from the solar array junction box to
the inverter. Two conductors plus a ground areired to carry the power. Do not ground the
plus or minus panel outputs. (See Photo 9)

Photo 9: Typical pole mounted
Solar panels
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SECTION V - TURBINE INSTALLATION
5.1 Tower Inserts — The mounting hardware mounts Wantera Turbine to the Quiet
Tube atop the Rohn Tower as seen in Figure 13, pag®irections are below.

1. Arrange the provided spacer,
Insert Tower Upper and Insert
Tower Lower as shown in photo 10
and Figure 13 to the yaw shaft.

2. Set the Insert Tower Lower into

position above the mounting holes

and tighten the provided set screw

to hold it in place.

3. Set the Insert Tower Upper

loosely into place; do not tighten Photo 10: Lining up yaw shaft into

the set screws. top of towe

4. Feed the wiring and Yaw shaft into the Quiebd.u

5. Rotate the Yaw Shaft to align with the mountiges in the Quiet Tube and rotate them to
tighten the set screws on the collar.

6. Install and tighten the mounting bolts to 10b§.

7. Connect the wires from the turbine at the jiomcbox below the quiet tube to the wires
coming from the bottom of the tower and the BRAKWISCH. Perform a GENERATOR
WIRING TEST (section 2.3) to ensure the wiring be¢w the Wind Brake and the turbine has
been done correctly as follows:

Note: The Insert Tower Lower may need a
small flat ground on one edge to provide
clearance over the weld on the inside of the
Quiet Tube.

Photo 11: Using skid steer to mount turbine onto
tower
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Figure 13: Tower Mounting Hardware

28



5.2GOVERNOR ASSEMBLY

Blade Ball Joint

2" Hex Nut .
Spring

Synchronizer Plate
Assembl

| Turnbuckle

Centrifugal Weight

Synchronizing Ball
Joints

Photol2: The Ventera Centrifugal Governor Assem@lge
blade ball joint pairs closest to center turn tteglb rods to pitch
the blade tips. The synchronizing ball joint p&@iosinect to the

triangular synchronizer plate to assure equal pitchf blade tips
during governing.

The governor comes completely assembled excephéosteps below of installing the blades
and making final adjustments.
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5.3Blade Assembly:Each blade will arrive in 2

pieces from the factory. Remove edge protectors

from blades. Lay the inner part of the blade on a

flat, stable and clean surface, leaving the shrink Tip Blade Roi

wrap cap on the end of the blade mounting tube in
place. Wipe a small amount of anti-seize
(provided) on each Tip Blade Rod. Slide the obtade onto the Tip Blade Rod extending from
the end of the inner blade. Align the holes inlitele rod with the holes in the blade tip. Using
a hammer tap the first spring pin (provided) irfte hole furthest from the inner blade and make
sure it is seated properly by pulling slightly & tolade tip. Once it has been confirmed that the
first spring pin has secured the blade tip, rentbeeshrink wrap cap and proceed to tap in the
other 2 spring pins. When done, all 3 pins nedaktflush with both sides of the blade tip.

Photol3 & 14: Blade assembly

Note: Apply a coating of the anti seize compound providadhe hub ends of the blade
mounting tubes in the portion that will slide intee Hub Casting. This will make it easier to
detach blade if you need to do so in the future. Blade Mounting

Tube
5.4Install Blades Into the Hub: \

Make sure the flat side of the blade faces the wimat is, faces

the tower (see image on right). The Blade Mounfinge

should enter the sockets easily with a slight iwgsand pushinn

motion when properly aligned. Verify each bladeadsrectly  Flat Side

inserted by looking into the 14 mm hub mountingelsalith a

flashlight to verify the mating hole in the bladdension is

closely aligned with the 14mm hole in the hub. dfehare 2 14mm bolts for each blade.)

Photol5 & 16: Showing the view through the M14
blade mounting holes in the hub casting. The lefs
not properly aligned, the right is.

Insert the special 14mm bolts with the taperedietaleach mounting hole using a split lock
washer. DO NOT TIGHTEN. The 14mm Blade MountingtB should easily screw in, at least
partially, by hand if you take hold of the basdha# blade and jiggle it back and forth while
screwing them in. After getting all 6 14mm bladeunting bolts “hand snug” tighten the outer
most 14mm blade mounting bolts to approximately-88¥ with the allen wrench provided.
Repeat the same on the inner 14mm blade mountiltgy Hastall and tighten the 12mm, allen
head, outer set screws at the outer end of eattte & arms on the hub to about 15 ft-Ibs torque
with the provided allen wrench. The outer bladesutd rotate freely from open (about 60
degrees) to close.
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NOTE: DO NOT REMOVE OR CHANGE THE
TENSION ON THE 11 BOLTS HOLDING THE
BLADE TO THE BLADE EXTENSION TUBE.
THESE BOLTS ARE TENSIONED AT THE
FACTORY TO SET BLADE PITCH!

Photo 17: Never adjust mounting
bolts

5.5Adjust Outer Bladed:ocate the 3 ball joints having a 12 mm threaddéresion and apply
thread locking compound to the threads. Inseith @xtension into the hub slot on the hub arm
to which the ball joint is attached. Screw eacteesion into the hole provided in tip blade rod.
Rotating the tip blade partially open may ass#ittstg the threads. Tighten securely using a
12mm open end wrench. Using the nut centeredeiitinnbuckle (photo 18) connecting the
Blade Ball Joint pairs, adjust the blades untilythee each open exactly ¥ inch (photo 19). Now
mark one of the flats on the turnbuckle nuts andfadly rotate the nut in the direction of closing
the blades two full turns (the flat is returnedtsooriginal location.) Gently confirm that all e
outer blades are firmly and evenly closed.

NOTE: THE OUTER BLADE GOVERNOR ADJUSTMENT IS CRITI CAL. If done
unevenly the blades will not govern or track prdpeihis will impact negatively your output,
vibration, reliability, noise level and life of yowind turbine.

Photo 19: Equalizing the governor
blade pitch setting

Photo 18: Adjusting outer blades
using turnbuckle on blade ball
joints

DO NOT FORCE THE TIP BLADES. Repeat
the alignment process if there is any doubt.
Finally, tighten the locking nuts against the body
of the blade ball joints using a 13mm open end
wrench while holding the turnbuckle with a 12mm
(some turnbuckles are 13mm) open end wrench.
The ball joint pairs should be equalized, thains,

a straight line with each other.

Photo 20: Tightening locking nuts
on blade ball joints after setting
outer blades
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5.6 Install Synchronizer Plate Assembly and

Nut: Slip the Synchronizer Plate Assembly over

the main shaft between the springs as shown in

photo 21. Take the 2” Hub Nut with special

thread lock compound pre-applied at the factory

out of its sealed bag and tighten onto the

mainshaft to 50 ft-Ibs of torque using a large Photo 21: Sliding synchronizer
pipe or adjustable wrench. Finally, tighten the plate assembly onto mainshaft
set screw in the 2” nut with

the 1/8” allen wrench
provided. Photo 22: Installing 2” hub

nut

NOTE: You may need to physically push the hub back ineostator if there is not enough
thread exposed on the mainshaft. This is typidale

turbine is mounted to the lowered tower due to the

weight of the rotor assembly and blades. Two peopl

pushing up on the rotor with their shoulders wilba

access to the threads and complete this step.

5.7 Connect Synchronizer Ball Joints: The three
remaining ball joints are the synchronizer balhjei
Attach and tighten ONE only of the synchronizing ba
joints to the synchronizer plate using the nut pest as
in Figure 24. In order to get the next synchrontzal
joint to slide easily into its hole on the syncheam plate
you will need to adjust the turnbuckle to alignraghoto
23. Attach and tighten thé“synchronizer plate
connection using the nut provided before instaltimg last
ball joint. Repeat for the'Bball joint. When completed,
the synchronizer plate should be completely levigt w
clearance to the springs being the same for adrBers. Photo 24: Tightening nut

Photo 23: Inserting synchronizer
ball joints to synchronizer plate

Photo 25: Adjusting synchronizer
ball joints to easily slide into
synchronizer plate holes.
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5.8 Verify Governor Mechanism is working properly. Pthle centrifugal weight arms outward
against the return springs (approximately 2 inchegscertain that the governor mechanism
operates freely and that all three outer bladedeaintil the gap between the trailing edges of
the inner and outer blades is about 1.5 inchesegndl.

Photo 26: Verifying successful
installation and final adjustment of
blade/governor assembly.

Raise the tower. Make sure Wind brake Switch ih&Brake On position (handle up) before
starting to raise the tower. Bolt the tower to finendation. This will finalize the installation.
Proceed to Commissioning.
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SECTION VI — COMMISSIONING

WARNING — Do not commission in winds greater than 8 mph (13m/s)

Turn the circuit breaker and Wind-PV Conr&weitch to the on positions.
Push the Run Button on the Inverter. The Novetetkiter will turn on with a
low “hum” and an audible click of relays closingor all other inverters please
consult the owner’'s manual.

Turn the WIND BRAKE SWITCH to the BRAKE OFosition.

As the wind reaches 10-12mph the propeller wikkotito the wind direction and
the propeller will start turning. The propellerisining when individual blades
are indistinguishable.

Observe the operating wind turbine and tastreicture thoroughly with
binoculars.

Blade tips should track (tip to tower distance)hwitless than two inches
— 6cm, when viewed from the side.

The turbine head should not wobble back and fortbresent just barely
perceptible temporary wobble as the rpm passesghra particular speed
(resonance condition).

Listen to the operating wind turbine in a modexsited. The only sound
should be an aerodynamic "swish". There shouldadmechanical” sounds.
One slightly distinguishable blade sound is normal

The tower should show no movement. One or moretomembers may
shake slightly and temporarily as the rpm passesitih a particular speed
(resonance condition).

Check that the turbine to tower mount shows no signoseness and that
there is no noise from loose mechanical partsertarbine or tower.

Note: Abnormal mechanical conditions must be addr@smmediately

Using the WIND BRAKE, stop the wind generagimpeller in winds less than
governing speed (29mph or 13m/s, and under 10kpubut

Listen to the wind generator. There should be @isenor vibration from
the turbine or tower when the brake switch is tdrae and the propeller
should come to a stop as quickly as normal.

Blade Tips should be aligned with the inner blademviewed through
binoculars.

Note: Any buzzing, growling or howling noise ordesffective braking than
normal can indicate an electrical problem in théine or wiring (one wire
disconnected) from the turbine to the wind brakédw
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Turn the WIND BRAKE SWITCH to the BRAKE OMF®osition and start
registering your savings on your kwh meter. Congadions, your system is
operational!

Please take the time to send your monthliz k¥#ding to your dealer and to
Ventera so we can monitor and confirm the properaton of your system. Yo
can email your monthly reading itofo @venteraenergy.com
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SECTION VII - SYSTEM SERVICE AND REPAIR

Your turbine is designed for 30 yeailife and only a few parts are serviceable includingll
bearings and the slip rings and brushe

7.1 GovernorRepair and Adjustmel— Check foball joint wear and weight arm pivot wiand
replace parts as necessaBheck sync plate bearit Follow section 5.5-5.8

7.2Blades and Hub Removalbisconnect governor ar

remove all 3 bladesReverse procedure for blade assel on

page 31.Remove tip blade and slide tip operating rod ourf

blade extension end. Remas&t screw ar 2” hub nut. The

governor parts may remain attached to the This will take

at least 2 people as the nut will be fairly difficio remove.

One person will remove the nut using the large pipench anc

the other person will hold the hub in place va 1 %" open end wrench poevent it frorr
rotating. See Photo 27.

Removing 2" n

Remove the nine
10mm bolts using

the 17mm socket. Photo
29:
Photo 28: pljj?lgr
Removing 10mm
bolts

Attach the hub pulleif hub doesn't slide off mainshewith 3 bolts using a 19mm socket and |
hub off by tightening the long center bolt withaade adjustable wrench as shown inPhoto
29. Push hub off magnet can by using three 14mm holise three threaded holcentered
between the hub arm3he hub weighs 38lbs. Please use proper liftingri|ue Apply a
coating of the anti seize compound onto the mait$iefore installing the hub. This will make
much easier to detach the hub if you should eved o do so in the future.

To change out snap ringSee photos 30 & 31Usea slide puller to remove the mainsk

30
1e sna

Removin
) ring
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Hub Installation: Apply a coating of the anti seize compound dheomainshaft before
installing the hub. This will make it much eadgiedetach the hub if you should ever need to do
so in the future.

Magnets should be cleaned of any debris and hgeed coating of outdoor enamel.

Slide the hub back on the mainshaft. Make sureatigd bolt holes.
The center 3 bolt holes between the arms of theaheiloversized.

Start the 3 10mm bolts and wavy washers in theeBsize holes. Using a 17mm socket bring up
snug but do not tighten.

Tighten by hand the 1 to 3 additional bolt holest ere aligned well enough to start.

Tighten sequentially these 4 to 6 10mm bolts andywaashers to about 30ft-Ibs torque. The
remaining hub bolt holes should now be aligned wWiththreaded bolt holes in the rotor and the
remaining mounting bolts can be started. Make ancktighten bolts opposite one another. (If
not aligned properly you may need to loosen theugiged bolts from the previous step and
realign)

Tighten all 9 mounting bolts to about 30ft-Ibs teeq The hub and rotor should now spin freely
within the stator.

NOTE: If the rotor does not spin freely, loosen all belbsabout 1/8” of threads are
exposed and tap the hub casting with a large diemdhammer on each arm in the direction of
removing if from the mainshaft. Retighten all 9tbsequentially to 30ft-Ibs torque.

7.3 Mainshaft and Bearing Replacement — Replace therigs and mainshaft as necessary.

7.4 Slip Ring and Brush Assembly — Remove or tie dtwaales if working on top of the tower.
Disconnect wires at bottom of yaw shaft (pigtailjree tower wiring harness junction box.
Remove the slip ring cover. Remove wire nuts coting brush wires to generator wires.
Inspect wire ties holding wire harness to brusimgprod.

Pull Brush spring gently out of each brush and neserarushes. Slide brush springs out of brush
spring holder post. Remove bottom two or thresdbsdotted screws in bottom brass slip ring.
Slide slip ring assembly off the yaw shatft.

Replace pigtail, slip rings, brushes, and brusingpras required. Reassemble in reverse order.
7.5 Yaw Shaft and Bearing Replacement — Remove tuffibome tower. Remove brush and slip
ring assembly. Remove snap ring, at bottom an@tyaw shaft. Pull shaft and bearing
downward out of the mainframe casting.

Replace bearings and shaft as required. ReasséenrtBlerse order.
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SECTION VIII - TROUBLE SHOOTING

The matrix below provides some commonly seen probies that can occur with the V12
Wind and Solar System. This troubleshooting tools not meant to be all-inclusive. If you
tried unsuccessfully to fix a problem, or have a gestion, contact your dealer or the factory.

SYMPTOM POSSIBLE CAUSE

Turbine does not orient to wind Tower and turbinélavel

winds of 10-12 mph.

Turbine resting on tower top
Yaw bearing binding
Blades do not start in 10-12mph  Turbine not ogdrtb wind direction
WIND BRAKE switch ON

Dirt between magnets and stator

Rotor bearings bad

Electrical short

Blades turn a little, never start One or more hiaole backwards

Blades only start in high wind Ice on propeller

Generator and/or tower vibrate Blades not trackitgin 2 inches

Outer blade not closing to inner blade

Ice on blades

Mechanical noise from generator Worn bearings

CORRECTION

Level tower. If turbine always
stops in same direction,
gradually lower
opposite side of tower
Level turbine in tower
Repair tower mtmghardware
Replace
See above

Turn switch off

Run papemdrair gap to
remove

replace

Perform GENERATOR
WIRING TEST

Confirm with binoculars

Propeller will eventually start
and shed ice. Sun will help

Inspect blades and mounting
Adjusternor mechanism
Ice must thaw or shed off

plé&e

Loose nuts and bolts in generator or tower drgtte

Main shaft snap ring missing (rotor can

be seen to move in and out)
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SYMPTOM

One blade always pitched

Blades run fast, output low,

Blades run fast, no output

Buzzing from tower

POSSIBLE CAUSE

Broken governor or btade

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

Inverter 60amp breaikgped
Wind-PV CONNECT switch is OFF
Inverter problem

Two or more wires disconnected
from generator to inverter

One wire disconnected from gatwr
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CORRECTION

Repair governor or blade rod

Perform GENERATOR
WIRINSTT

Reset
Turn switch ON
See Inverter manual to oo

Perform GENERR
WIRING TEST

Perform GENERATOR WIRING
TEST



SECTION IX — WIND TURBINE PARTS LIST

GROUP
Part No
1

1.1
110001
110002
110003
110005
HOBGS
HEP1567

1.2
120003
120004
120006
120007
120008
120009
120010
120011
120012
120013
120014
120015
120016
120017
120018
120019
120020

HM12180
HM12125
B06812
HMP830
H1RED
BPS10
HOS45
HM630

HO05327
HEPO85
HM8125
HMHG610
HM1225
H1M1450

DESCRIPTION

PROPELLOR

BLADES

Inner Blade

Outer Blade

Inner Blade Tube SS3/4x18GA=.6521D
Tip Blade Tube

Hot Glue Black, pounds 12" Sticks
Spring Pin 5/32x3/4 - Stainless Steel

GOVERNOR

Tip Blade Rod

Blade Rod

Bearing, Outer & Inner 9/16x1”

Stop-Coupler 5/8x1/2x2.5

Adaptor, Blade rod inner

Bushing, Blade Rod to Ext. 1.75x1/2x1/2 Nylon
Ball Joints, Right M8

Ball Joints, Left M8

Turnbuckle M8x2.25”

Coupler to Blade Rod

Stud in Coupler

Sync Plate

Arm, Cent. Weight

Spacer, Main Shaft

Centrifugal Weight

Shroud

Pivot Cap Shoulder Bolt M8x10shoulder

Cap Screw Zinc, M12-1.75x30mm (Hex Head)
Flat Washer, M12

Bearing, Sync Plate 6812-2RS

Pin, Stop Weight Arm M8x30SS

Rod Tip Sleeve 1/2 copper tubing (red)
Bearing, Pivot

Spring, 3/4x4.5

Bolt Spring Mount M6x30 partial

Pin, Adaptor to blade rod, 5/32x7/8 spring pin (9&ss
Steel)

Dowel Pin, Stop Coupler to Rods 1/8x5/8 dowel pin
Jam Nut Zinc M8-1.25DIN4398B

Hex Nut, Arm to Hub M6-1.0 Stainless

Cap Screw Zinc M8-1.25x50

Cap Screw, M14-1.5x50 For Hub Removal
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HO00352
B06302
HM125

13
130004
HEPO0810
BTWO0905

1.4
140001
140002
140003

HA01221
HOB860
HOLNMS
HFW516
HM1220
HM812
HOB812
HE1420
HE1422
HOM6911
HOASEEZ
HMLW142

2
2.1
210002

2.2
220002

3
3.1
310002

3.2
320002
320003
320004
320005
320006
320007
320010

Flat Washer, 3/8 Stainless
Bearing, 6302 2RS C3
Socket Head Screw M8x10 Stainless Steel

TIP BLADE THRUST RETAINER ASSEMBLY
Stop, Thrust Bearing

Solid Pin, Stop to Blade Rod 1/8x1 (Steel, notréésis)
Washer, Thrust bearing (backing)

BLADE EXTENSION

Tube 20d x.120 wall (11 Gauge) X 41.12" +/- .06"
Squished Tube Machined

Bolt, Extension to Hub M14 ss Spec

12MM Allen Wrench

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

Set Screw, Hub to Extension M12x1.75x30
Bolt to Inner Blade Tube M8x1.25x12

Inner Tube Bolt M8X1.25X12

Cap Screw, GRADE 8 1/4-20x2 1/2

Nylock Nut 1/4-20 Yellow Zinc

M6 Hex Key 911

Bostik Never-seez Reg Grade 10z tube

Split Lock Washer 14.22 ID

ALTERNATOR
ROTOR
Rotor

STATOR
Stator, 4 wire, Ser No 100610001-11, 9 turns

FRAME
HUB CASTING
Hub Casting Machined, Current

MAINFRAME CASTING

Mainframe Casting Machined, Current
Shaft, Mainshaft, Rotor

Shaft, Yaw

Cover, Slip Rings

Light, LED Running

Gasket, Slip Ring Cover

Hex Nut, ZINC Hub 2-12 x .45 Min
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H32001
HX3201
HOC15
B06211
B06012
B06011
B06212
BEH100
S5CA79
BEH110
HB1030
HOWM10

HON212
HOS516
H1T852

4
4.1

410001
410002
410003
410004

HM8120

H1WMS8

4.2
420001
420002
420005
420006

HOR1012
HOTRS8
HMB416
HMLN4
ZIPTIE
H1IWNOR
H1IWNGY

5
5.1

510002

510004
510040

Socket Set Screw, Cup, 1/4-28

Hex Key, L Shape, 1/8 In, 3.75in

Clamp, Wire 1.25”

Ball Bearing, Mainshaft Outer/Yaw Top

Ball Bearing, Mainshaft Center

Ball Bearing, Mainshaft Inner

Ball Bearing, Yaw Shaft Bottom

Ring, Retaining, Rotor 4" EH 100

Ring, Retaining, Yaw Shaft

Ring, Retaining, Yaw Shaft 4.5"EH 110

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

Hex Nut, ZINC Main shaft to Hub 2-12 (goes to
Arrowhead)

Screw, Cover, Phillips, M5x0.8x16 Pan Stainles®ISte
Tube, Wire Cover OD5/8X1/2" ID

BRUSH & SLIP RING ASSY

BRUSH ASSY

Brush, KO76 .75Ix.5wx1/2hx6"lead, R=1.375
Brush Spring Post, Machined

Spring Wires, .072ss spring

Plastic Washer, wire guard 2o0dx3/4idx.125
Hex Bolt Post, M8x1.25x120mm

Wavy Washer, M8

SLIP RING ASSEMBLY

Sleeve, Insulating, 2"pvc conduit x 5"?
Ring, Brass, 2.50dx2.25idx.5width

Contact Ring Alum

Pigtail, yawshaft 10-4sow

Conn Ring 10-12 (HOR1012)

Ring Terminal, #8screw, #8wire " grounding "
Screw, Brass, Flat M4x0.7x16 Upper Rings
Locknut, M4x0.7 Stainless Steel

Weather Resistant 7 1/2"

Orange Wire Nut

Grey Wire Nut

ELECTRONICS

INVERTER, GRID TIE

Inverter, 112-60, 10kw wind, 2kw PV, 60Hz, current
VI12-60

Inverter, 112-60, 10kw wind, 2kw PV, 60Hz, current
V112-60D

Disconnect Utility 60 Amp
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510045
510043

9.5
950001
950002
950003
721334
12WLZ
121312

HEK25
H34BZ8
H34LWZ
HOWM12

Brake Switch 3 pole
KWH Meter

TOWER MOUNTING KIT (to quiet tube/Rohn)
Insert Tower Upper

Spacer Upper

Insert Tower Lower

1/2"-13X1 Bolt Zinc Grade 5

1/2" Split Lock Washer

1/2 x 13 X 1/2 Set Screw

Y, inch Hex Key

3/4" 10 x 2.25 HH GR 8 Zinc
3/4" Lock Washer

Wavy Washer M12
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V12 Solar and Wind System Specifications

WIND TURBINE

Model VT10-240

Rated Power to Grid

10kW at 29mph-13m/s

Rated Energy

2,000kWh/month at 14.3 mph (6.4 m/s) average wpekd at hub
height

Cut-in Wind Speed

| 6mph-2.7m/s

(lowest wind speed for power generajion

Survival Wind Speed

120mph-54m/s

Weight

500 pounds (230 kilograms)

ROTOR
Orientation Downwind
Tip-Speed Ratio 7:1
Diameter 22ft-6.7m
Swept Aree: 380ft2-35m2
RPM 280 peak, 260-280 governor active range
GENERATOR
Rating 15 kva at 240 vac at 260 rpm, 3 phase
Type Rare earth permanent magnet alternator
Poles 32

Construction

Inside rotating magnets, brushless outside statbraast cooling fins

Model VI12-60 Synchronous Model VI12-60D Wind-

INVERTER

Dual-Input Input
Dual Input 10kw wind, 2kW solar N/A
Rating 12kw nominal to grid, 12.5kW peak 12kw to grid
Efficiency 94% at full output 90% at full output
Output 240 vac, 60hz, requires dedicated 60amp breaker

Idle Power Consumption

Less than 12W

Safety Shutdown

Meets UL and utility requirements for line outagetpction

44




GROUND INSPECTION LOG

DATE INSPECTION RESULTS NOTES
NUMBER
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HANDS-ON INSPECTION LOG

DATE INSPECTION RESULTS NOTES
NUMBER
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REGISTRATION FORM (Fill out and keep for your recor ds)

End User Location and Contact Information

Complete this form and return to Ventera EnergypCdhe purpose of this form is to track end
user physical location of turbine and contact infation for service bulletin, upgrade and other
essential information for the user/owner of théite. Make a copy for your records.

This form must be on file at Ventera prior to anyawanty claims.

Name or Company/Owner

Street Address

City Province/State Code/Zip
Phone E-mail Web
Wind Turbine Ser. No. Tower Ser.

Inverter Ser. No.

Purchased From: Order Nat&
Date Rec'd
Tower Brand: Tower Type:

Owner / Dealer / Contractor installation certification

As the manufacturer-trained installer, or ownerertify the tower and turbine were properly
installed following Ventera’s recommended instatiatpractices as out lined in the installation
manual.

The turbine startup was conducted following the @ussioning Checklist found in the
Installation Manual.

Printed Name and Company

Signature
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REGISTRATION FORM (return to Ventera Energy to acti vate your
warranty)

End User Location and Contact Information

Complete this form and return to Ventera EnergypCdhe purpose of this form is to track end
user physical location of turbine and contact infation for service bulletin, upgrade and other
essential information for the user/owner of théite. Make a copy for your records.

This form must be on file at Ventera prior to anyawanty claims.

Name or Company/Owner

Street Address

City Province/State Code/Zip
Phone E-mail Web
Wind Turbine Ser. No. Tower Ser.

Inverter Ser. No.

Purchased From: Order Nat&
Date Rec'd
Tower Brand: Tower Type:

Owner / Dealer / Contractor installation certification

As the manufacturer-trained installer, or ownerertify the tower and turbine were properly
installed following Ventera’'s recommended instadlatpractices as out lined in the installation
manual.

The turbine startup was conducted following the @ovssioning Checklist found in the
Installation Manual.

Printed Name and Company

Signature
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