WIND POWER FOR HOME AND INDUSTRY

WIDE VARIETY OF WIND TURBINES

Renewable energy sources (or so-called “green pdwes’being developed recently with great
success. The most efficient among them are windnesh photo voltaic elements or solar batteries,
ebb and flow devices and geothermal stations. Ndtieem harms the environment.

Due to the highest efficiency of investment the natactive of the said sources is the unit which
converts the wind power into electric energy — Winatbine or Wind Power Unit (WPU).
Regardless are you at home or not, the unit suppli@perating devices (refrigerator, alarm system
lighting, etc.) absolutely for free, and chargeddrées which can be used during peak loadinggh@n
morning or in the night) when WPU supply power a eanough for consumption, especially when
there is no wind. Moreover the investment into Wdalves the troubles with building expensive
electric and/or gas communications, and allowsetcegergy for free.

There are lots of machines, mechanisms and unitshwbatch” the wind and convert it into the
useful electric energy. The most prevalent or trawial of them are Horizontal Axis Wind Turbines
(HAWT) — propellers.

These machines have one essential disadvantagg -ari “thinking” a lot before turning their wind
rotor on the wind direction which is actually changgevery second.
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Diagram shows that the more the angle betweentdireof the wind and symmetry axis of rotor, the
less the swept area of the wind rotor, which vaube base for calculation of WPU output wind
power. It means that the real output is essentiedly than it is shown in manuals or technical
specifications of HAWTSs.

Vertical Axis Wind Turbines (VAWT) do not have thisgplem but also
have both advantages and disadvantages. Sciartigiaue their debates
about the features of different types of wind todsi. And consumer has
only one choice — to agree with the variety of WEBUs as well as he agrees
with the variety of the automobiles of differentmudacturers and types.

The consumer has to understand that wind power unittisegular simple
electrical device but instead serious high-voltaggregate which generates
electric power and needs periodical servicing asraaghine or mechanism.




HOW THE AUTONOMOUS W IND POWER UNIT OPERATES:

BATTERIES
output 48 VDC
WIND
, POWER
c UNIT l
ELECTRIC CABLE output 220 VAC
output 48 VDC
\/‘*’ T INVERTER

Due to the blowing wind the wind rotor, made of l@adnounted between rings, rotates and rolls the
rotor of alternator which generates 48VDC eleattioent with the help of electronic regulator.
Inverter converts 48VDC current to 220/110VAC wsiy60 Hz frequency and gives it out to
consumer. Batteries are connected in parallel thighoutput of alternator and supply the inverter in
case when there is no wind.

The output clamps of inverter should be connectitll @utdoor clamps of consumer household
electric net or office interconnection wiring.

WPU self starts on 3.5 m/sec wind gust. At the same anemometer can show much less speed of
the wind. WPU starts generating electric power an/dec wind speed.

The table below shows how the energy can be caénildhe simple example is shown for 3 kW
(kilowatt) Wind Turbine (the size of swept aredis 6 = 24 square meters) on nominal wind speed 10
m/sec.

Make your own calculations changing the appropmat@bers:

[ PARAMETER | FORMULA VALUE |
Air density, kg/m3 relative constant 1,20
Wind rotor efficiency 0...1 relative constant 0,36
Alternator efficiency 0...1 relative constant 0,75
Electronic inverter efficiency 0...1 relative constant 0,85
Swept area, m’ outer diameter x height 24
Wind speed, m/sec meters per second 10
Volume of air via swept area per 1 sec, m’ swept area x wind speed 240
Mass of air via swept area per 1 sec, kg volume x air density 288
Energy received from air per 1 sec, Watt (mass of air x (wind speed)"2)/2 14 400

power X efficiency of wind rotor x efficiency of
Real output of energy, Watt alternator x efficiency of electronic inverter 3 305
power output varies when changing the wind speed fr om 0 to 60 m/sec
Time of WPU operation, hours 1
Energy in kW-hours real energy output x time (hour) 3305

get the energy in kW-hours varying the time from 1 hour to the desirable value

Next steps will help you to calculate the requirem ©f WPU and the number of batteries to refuse
the energy supply from grid with its monthly payrtseand unexpected de-energization. It's an
advantage of the WPU when the grid is nearby.

In case there is no grid, this calculation willthe first step to get free energy.



SIMPLE CALCULATION OF YOUR OWN __WIND POWER UNIT

NOTE: We purposely simplified some data, numbetsaaiculations as we understand that not all WR&suisave technical background and can make
complex calculations by themselves. Relative @rraalculations will not be more than +/- 10%.

1% STEP ON THE WAY TO FREE POWER SUPPLY — WHAT DEVICE S DO YOU HAVE?

Find out from manuals the power consumption oflallices used at your home or location where the
Wind Turbine will be installed. You can use theléaif power consumption below. However please
remember that these numbers are APPROXIMATE! e gas have a problem with calculations, ask

specialist or send us an appropriate request witilali data.

2" STEP — PEAK POWER CONSUMPTION CALCULATION
Make your own calculation in parallel with our ingttions.

Calculate minimum and maximum (peak) energy consiampf your house. You can use the table of

approximate values below:

WHAT ELECTRIC
DEVICES AT YOUR
HOME

USE OF DEVICE

DEVICE

MORNING

DAY

EVENING

NIGHT

POWER
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TOTAL:

15760

12440

1340

11460

1960

In our case the “peak” or power consumption is ab@wkitbWatts (kW) during 1-2 hours per day —
when all appliances are switched on. In real lifelssituation happens very seldom. Usually you
switch on the electric kettle OR coffee machineSaninutes. As a rule nobody switches on
microwave oven at the same time when he usesiele@cin. Vacuum cleaner is never switched on
simultaneously with hair dryer, etc.

Even if power costs nothing, it's no use to havel@vices switched on, as they go bad with time.

If you will consume energy reasonably, you can cledess powerful (and less expensive) Wind
Turbine for your needs. For instance, you can bast water in electric kettle, then switch on
microwave oven, and then go use vacuum cleanes.cldmsecution of your action is logical and can
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be easily foreseen instead of buying more expeivel Turbine (12 kW power in our case) and
only once a year use this big power during 20 neswut

3% STEP — HOW MANY KILOWATTS | CONSUME?

Look at your Electric Company bills for the lasiB-months. Find the maximum one and write out the
number of consumed kiloWatts.

Let's say this number for average family of 4 peapl500 kW-hours per month (i.e. 500kW-hours /
30days = 17 kW-hours per day or average 17kW-thoars = 0.7 kW per hour). It's average power
consumed by your house.

For your information: Energy is the power consurdadng one hour.

The energy consumption is relatively low. However problem is the peak power supply during
morning and evening-night time, especially in winkdnen electric heaters should be added to the
usual devices consumption.

Gallup Poll of 1000 people, living in houses andréqpents in central part of Russia showed that the
average peak of medium apartments or house isnadoé than 3 kW. It can be proven not only by
analysis of the number of devices at home, butlaysthe fact that most of the average apartmernds an
houses have fuse box on 15 Amperes. It meansttB20aV voltage maximum energy consumption
can be maximum 220V 15A = 3300 W or 3.3 kW, otherwise the fuse wilkthuYou can also check
your fuse box and calculate maximum possible peakep supply at you home.

We calculated that the average energy consumpfiamevage family of 4 people is 0.7 kW/hour,
peak energy consumption is 3 kW/hour.

4" STEP — WIND SPEED IN YOUR LOCATION
Inquire the average annual wind speed in your reffmm meteorologist or via Internet.
Let's say it is 6 m/sec (meters per second).

5" STEP — WHAT MEANS “NOMINAL” POWER OF WIND TURBINE

“Nominal power” generally shown by production compamyechnical characteristics, is determined
on 10 m/sec wind speed. Everybody knows that gty wigh speed of wind which is not available

very often. For instance WPU-1 (1 kW nominal powewWind Power Unit) will generate only 212
W/hour on 6 m/sec wind.

Thus in your region you need bigger Wind Turbin@toduce 0.7 kW/hour (see step 3). In our case its
power should be about 3 kW.

Simplified table of dependence of WPU-3 power gatien on wind speed is shown below:

WIND SPEED, 4 5 6 7 8 9 10 11 12
M/SEC

PRODUCED

POWER, W 200 | 400 700 | 1100 | 1700 | 2500 | 3300 | 4400 | 5700

As you can see WPU-3 (3 kW nominal power) will gee 700 watt (0.7 kW) per hour on the
average wind speed 6 m/sec.

When the power consumption is low (you are outarhi), Wind Turbine charges batteries which
give out their charge during peak energy consumgi@orning, evening).

6" STEP — MAKING A DECISION ABOUT THE SIZE OF WIND TU RBINE

If you don’t want even to think about saving morey spend money right and left, then bravely
make a decision to buy Wind Turbine which generakW nominal power (in accordance with
peak power consumption of your home). Howeveratfgemature, unjustified step leading to
absolutely unnecessary expenses.

And we will show why. This great power will be usdwaring 1-2 hours per day and not every day.



Do not forget that the bigger the Turbine, the nmomney you need to spend on purchasing and
further servicing — Wind Turbine is as automobitesaves your time and money, but requires
periodical attention.

If you are thrifty and don’t want to spend more rapithan it needs, let’s discuss the results webte g

7" STEP — BATTERIES FOR PEAK ENERGY SUPPLY

When electric energy is produced, it should be corslimmediately. It's a physical law.

It means that if Wind Turbine generates energyybutcannot consume it, you should store it up.
Instead to cover the short-time peaks of energguwamption you need some energy storage device
which will be storing the energy during low consump and giving it up during the peaks of high
consumption.

The sample of such device is regular automobileebat

Peak energy consumption of average apartmentsusehis about 3 kW (see step 3).

This peak continues for 1 hour in the morning asrd2fhours in the evening. It means that during
main peak in the evening the average consumer r&ekdéx 2 hours = 6 kW-hours. Wind Turbine
charges batteries between morning and evening peaks

To get 6 kW for 2 hours (see step 5), you needate hthe stored 6.000Watt / 12Volts = 500 Ampere-
hours.

However you cannot use battery for more than 8084h8& real energy storage should be 500
Ampere-hours / 0.8 = 625 Ampere-hours.

Efficiency of VDC-VAC inverter is generally 85%ei.the part of power will be spent on this device
operation. So initially you need to have 625 Ampgeoers / 0.85 = 735 Ampere-hours.

Regular automobile battery has 75 Ampere-hoursaigpa

It means that you need 735 Ampere-hours / 75 Ampetes = approximately 10 batteries.

NOTE: the number of batteries should be divisiblettio get 48VDC output. So choose either 8 orQr2buy 8 and see
may be it's enough for your use.

Do not be afraid of this number. First of all, itist a big deal — about 300 Euro — and you nevgr pa
bills for electric energy! The second — is that ¥isume is not so big, as it seems, especially wloen
are talking about a separate house. And the thymlcan buy 1-2 big expensive batteries of theesam
capacity.

On the base of these steps you can calculate glo@ed number of batteries for your sweet home.

During the minimal consumption and windy weathexy(dnd night) Wind Turbine will charge
batteries. The speed of charging depends on thempgsenerated by the Turbine, i.e. on the wind
speed (see step 3 and table in step 5).

You can easily calculate that WPU-3 (3 kW on 10enAwind speed) generates 0.7 kW on 6 m/sec
wind speed, or 0.7 kW x 12 hours = 8.4 kW-hoursrduthe day time plus the same during the night.
As you can see it's enough for peak energy consompt

However everybody knows that there is no mirackbiarevery point of the Earth the wind is not
blowing constantly. There are several windless dlysg a year.

Of course, it's not economically feasible to pursi#he big Wind Turbine or big number of batteries
for a few days in a year.

For the most people the simplest solution is ecacalnsolicitous consumption of energy during such
days.

For those who doesn’'t want to save, it is necegsakpow the average (or even maximum) number of
windless days in a year and calculate the requitedber of batteries.
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For instance maximum number of windless days duasfy5 years was 5 days in summer when you
spent 10 kW-hours per day (24 hours), and 3 daysriter when you spend 20 kW-hours per day.
Of course you should take the winter period asthgest consumable.
So 3 days x 20 kW-hours = 60 kW-hours. To get 6GHdIrs (see step 5) you need to have 60,000
watt / 12 volts = 5,000 ampere-hours.

However you cannot use battery for more than 8084h8& real energy storage should be 5,000
ampere-hours / 0.8 = 6.250 ampere-hours.

Efficiency of VDC-VAC inverter is generally 85%ei.the part of power will be spent on this device
operation. Initially you need to have 6,250 amgewars / 0.85 = 7,350 ampere-hours.

Regular automobile battery has capacity of 75 aspeurs.

It means that you need 7,350 ampere-hours / 75 r@afymeirs = approximately 100 batteries.

As you can see this number of batteries will sthesproblem of plentiful energy consumption, but
will require bigger Wind Turbine for charging asahTurbine will not be able to charge quickly this
number of batteries.

Well, may be it's better to live economically 3-&yd in year?

It is necessary to note that batteries have a piopéresidual capacitance.

Let's say you use battery on 90 Ampere-hours. Yaitch on 1000W lawn-mower for 45 minutes,
after that the inverter switches off by itself. Yoan reduce the loading to 500W (electric fret-saw)
and use it for the same time. Then you can conr@\3drill, then 130W spray painter, then 60W
soldering iron, and finally 30W bulb. But even imstcase you will not “bail out” 80% of power
capacity from the battery. 100% “bailing out” is metommended as the life time of battery is getting
down after such extreme use.

This example shows that you shouldn’t switch oryalir devices simultaneously.

We recommend to buy servicing-free batteries aswauidn’t have to check the electrolyte level and
add distilled water. Just visually check battedese a year.

Traditional automobile acid batteries are widelstdbuted and less expensive, however require
separate ventilating room, special servicing angeaintoward effect on humans and apparatus.

The most convenient and save batteries (for indpplication) are absolutely service-free sealed
batteries.

8" STEP - KNIFE-SWITCHES, GRID SYNCHRONISERS, INVERTER S

Let's assume that the consumer has bought the Wirkine. If he has a grid nearby, he will want that
he should have small Turbine but during peak comsiom the home electric wiring net would

“pump” the required failing energy out of grid antatically or manually.

For example once a year he uses 10kW electric ploUgrest time he consumes 3 kKW in peak.
There are several solutions of this task:

- The consumer should have a separate (paralidicgnnected wiring for high-power devices.

- The consumer installs the knife-switch on theuingf household wiring net. It allows manually turn
the switch between Wind Turbine and the grid. Tisadlvantage of such switching is voltage jump
which causes the re-adjustment of some devicestelelocks, some constantly operating devices).

- The consumer buys more powerful inverter, afeehais made all necessary calculations. In our case
it's 10kW + 3kW + some reserve (let's say 1kW) =KW inverter (current price in the store is about
6,000 Euros).

Grid wiring (phase, ground) should be connectespircial input of inverter. In case of peak loading
or windless weather the inverter will automaticaitgrt to “pump” the energy out from grid.

The variety of this case is the connection to digeaerator.

NOTE: The output of inverter with batteries shoMI@T be connected in parallel with grid as it will
explode because of discrepancy of phases, ampditaaie frequencies.
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Small Wind Turbines (up to 10 kW) are simple ineasblage, montage and servicing. Thus we
recommend to install several small Turbines inste#fazhe big. For example instead of WPU-9 (9 kW)
it's better to install three WPU-3 (3 kW) with tofawer 9 kW.

WIND POWER UNITS PRODUCED BY
“SRC-Vertical”, Ltd (RUSSIA)

“SRC-Vertical”, Ltd. (SRCV) develops wind power ts){WPUs) from 1991 on the base of State
Rocket Center (Makeyev Design Bureau) located iadglicity (Chelyabinsk region, Russia) and
Kumertau Aviation Enterprise (Kumertau, Russiafféent designs of WPUs were studied during
that time.

From 2004 the activity of SRCV in wind power resgmamwind-hydrogen module development and
water purification station design, is being fundwd_awrence Berkeley National Laboratory (USA)
under the supervising of US Department of Enengtgrhational Funds and Russian Rocket-Space
Agency.

Optimal shape of blade (air foil) was designedhasrésult of joint efforts of Russian and American
scientists. Such success was achieved by SRCV uotigitions of great competition with other
research groups. The ideal constant ratio of chmhdade width was patented in Russia, USA and
other countries.

The top of scientific technical development wastepted wind rotor (wind wheel) of WPU.
Original shape of wind rotor in addition to ide#hdbe shape gives out 43% efficiency on anyd
direction.

Its main advantages:

- self-starting at 3.5 m/sec and smooth operatirgtd displacement of upper blades relatively
lower blades on 60

- optimal angle of attack

- such shape “catches” the wind gusts, i.e. anengoah show 3 m/sec, but rotor of WPU will
be rotating as if the wind speed is 6 m/sec.



Two unique alternator types were
developed during the research and
design stage together with Empire
Magnetics, Inc. (USA):
www.empiremagnetics.com

The first alternator type is axial gap
electric machine — small and powerful
device, convenient in assemblage and
servicing. Detailswww.wind-sail.com

The second type is the alternator with combined
excitation. It has constant voltage output
independently of the frequency of rotor rotation.
The stabilizing of the voltage is controlled by
changing the excitation flux of alternator, similar
automobile alternator operation (on different
revolutions the voltage on alternator clamps is
constant. Detailsyww.nii-uralmet.narod.ru/comb-
rus/index.htm

The speed of WPU rotation on 180
RPM (revolutions per minute) and
higher is stabilized by specially
designed aerodynamic brakes. Due
to these devices the WPU is not
overspeeding.

When the speed exceeds the said
value, the brake in the form of the
wing starts to move around the
central axis of the blade due to the
eccentrics and brakes the wind
rotor.

For cold conditions (Far North) the
blades are equipped by warming



fiber plastic tape which prevents the icing of biede surface.

The hub carries special bearing system which regltieefriction losses greatly.
General automobile batteries (12V) can be usedgeration with WPUs produced by SRCV.

The suitable inverter can also be bought in theesds well as purchased from SRCV.

Any device converting 48VDC (direct current voltage 220VAC (alternating current voltage), can
be used. However you should remember that inexpemnsverters produce not sinusoidal but
rectangular current pulse shape. This parametatigood for some high-sensitive devices like
damping capacitors in gas-jet devices, etc.). Yaxeho purchase the inverter which exactly meéts al
your requirements in accordance to manuals of dswou have. It's better to take the advice of your
electric consultant or purchase inverters fromnttamufacturer of WPU or a dealer.

Rotor of WPU
with blades (air foils)

Alternator

Aerodynamic brake

Hub

-—
\ Mast or tower

Montage of WPU is not complex and can be carriddoguhe customer if he has enough knowledge
in montage of mechanical and electrical devicesg@ablage of WPU on the mast, montage and
connection of electric wiring, start-adjusting weyk

Montage and servicing of wind rotor can be don¢henground. The mast consists of two parts
connected by a hinge between each other. The lparéis motionless. The upper part, which
supports the wind rotor, can be bent. Wind roter lsa put on the ground for convenient assembling,
dismantling or servicing.
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Do not forget that the WPU is complex machine wiitjh voltage wiring. To avoid traumatism and
injury we recommend to do montage, dismantling serdicing by trained specialists.

TECHNICAL FEATURES OF WPU-3 (3 kW NOMINAL POWER)

Power of alternator (nominal)

Output VDV voltage on alternator clamps
Operating range of wind speed

Nominal wind speed

Diameter of rotor

Height of rotor

Number of blades (fiber plastic)
Frequency of rotor rotation

Height of mast without base (4 m)
Maximum wind speed (when WPU still does not fall)
Range of working temperature

Life time of modules

Time between repairs, appr.

Mass of WPU

Price (without installation), appr.
Warranty servicing and parts free delivery
Post-warranty servicing

SRC-Vertical, Ltd:

3 kw
48 VAC
4..30m/s
10.4 m/s
3.4 m
42m
6 blades
60...180 RPM
two stages&8m
60 m/s
-50...+50°
20 years
5 years
620 kg
see “Priten the site
Iryea
without limitation

Address: 1 Turgoyakskoye Shosse, Miass, Chelyalewkn, 456300, Russia

Tel: 79123171805, 73519056044
Fax: 73512647694

Web sitewww.src-vertical.com
E-mail: src-vertical@mail.ru




CONNECTION OF WIND POWER UNIT (WPU-3) TO OTHER DEVI CES

WPU — Wind Power Unit
SAS — System of Automatic Start of diesel generator
PS — Power Source (converts ~220VAC to +48VDC)

11
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HOME 3KW WPU SET

1 VARIANT — AUTONOMOUS WIND POWER UNIT (WPU)
CONDITIONS: The consumer electric net is not cone@aevith grid. The indoor 220V, 50Hz wiring
has outdoor clamps which should be connected wélotutput of WPU inverter.

BATTERY PACK
(according to customer needs)
(order is 48V)

48VDC
INVERTER

A 4

220VAC to outdoor
clamps of home wiring

During windy weather WPU is operating, chargesdrags and giving up enough power in the form of
48VDC from WPU alternator output on inverter inplatverter produces 220VAC/50Hz and gives it
out to consumer via outdoor clamps connected wighoutput of inverter. No other energy sources are
used.

When the wind is not strong enough or the homdaaeling has increased a lot, the amount of energy
from WPU is not enough for consumer needs. Investaats “pumping” the energy out of batteries,
progressively discharging them. The same appraaakdad in automobile, when the engine is idling
and lots of electric devices are switched on.

If the power consumption exceeds the energy supphy the WPU-batteries system, inverter
switches itself off automatically and waits unither the loading will be reduced, or the amount of
generated power will exceed the consuming value.

When there is no wind, WPU alternator does notateeand inverter gets power from batteries only.
After batteries discharged on 80%, the invertet@wveis off, and the consumer will be out of energy
supply.

In this duty it is necessary to spend energy watlecThere are several windless days during each
year.

Especially this situation is dangerous in winteou¥should carefully make calculations of the reegir
number of batteries, and consume energy economiating such days.

NOTE: The system without batteries is unreliable ssvdches itself off when the wind is over.
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HOME 3KW WPU SET

2 VARIANT — AUTONOMOUS WIND POWER UNIT (WPU) AND DIES EL GENERATOR

CONDITIONS: The home electric net is not conneatéth grid. The indoor 220V, 50Hz wiring has
outdoor clamps which should be connected with titpud of WPU inverter.

Diesel-generator 3kW
(220VAC output)

System of Automatic Start
BATTERY PACK of diesel generator

(according to customer needs)
(order is 48V)

48VDC

INVERTER |

A 4

220VAC to outdoor
clamps of home wiring

During windy weather WPU is operating, chargesdrags and giving up enough power in the form of
48VDC from alternator output on inverter input. émter produces 220VAC/50Hz and gives it out to
consumer via outdoor clamps connected with theudwpinverter. No other energy sources are used.

When the wind is not strong enough or the homdaaeling has increased a lot, the amount of energy
from WPU is not enough for consumer needs. Invettets “pumping” the energy out of batteries,
progressively discharging them. The same approaa$eid in automobile, when the engine is idling
and lots of electric devices are switched on.

If the power consumption exceeds the energy supphy the WPU-batteries system, inverter
switches automatically on the diesel generator tighhelp of System of Automatic Start.
Simultaneously inverter switches off WPU-battesgstem. Consumer gets power from diesel
generator (by-pass duty, i.e. inverter doesn’t gegmarameters). WPU charges batteries (the system
does not idling during windy weather). When theidrés are charged to the level which allows to
supply home, inverter automatically switches on Whditery system.

When there is no wind, WPU alternator does notatpeand inverter gets power from batteries only.
After batteries discharged on 80%, the invertet@veis automatically on the diesel generator wiéh th
help of System of Automatic Start. Simultaneoushlerrter switches off WPU-batteries system.

When the wind starts blowing, the WPU charges bateAfter batteries are charged, the invertes get
the supply from WPU-battery system and switchesl&$el generator.
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HOME 3KW WPU SET

3 VARIANT — AUTONOMOUS WIND POWER UNIT (WPU), DIESEL GENERATOR AND
GRID

CONDITIONS: The home electric net is connected witidl. The indoor 220V, 50Hz wiring has
outdoor clamps which should be connected with titput of WPU inverter. Grid clamps should be
connected with special input clamps of inverter.

Diesel-generator 3kW
(220VAC output)

BATTERY PACK System of Automatic Start
(according to customer needs) of diesel generator
(order is 48V)
v
System of
| automatic switch
48VDC NVERTER between diesel GRID
> 220VAC and grid  je— o~

220VAC to outdoor
clamps of home wiring

During windy weather WPU is operating, chargesdrags and giving up enough power in the form of
48VDC from alternator output on inverter input. émter produces 220VAC/50Hz and gives it out to
consumer via outdoor clamps connected with theudupinverter. No other energy sources are used.

When the wind is not strong enough or the homdaaeling has increased a lot, the amount of energy
from WPU is not enough for consumer needs. Invettts “pumping” the energy out of batteries,
progressively discharging them. The same approaadeid in automobile, when the engine is idling
and lots of electric devices are switched on.

If the power consumption exceeds the energy supphy the WPU-batteries system, inverter

switches automatically on the grid (or in caseehsmo voltage in grid, on diesel generator whig t

help of System of Automatic Start, SAS). Simultamsyp inverter switches off WPU-batteries system.
Consumer gets power from grid or diesel gener&¥htU charges batteries (the system does not idling
during windy weather). When the batteries are aditg the level which allows to supply home,
inverter automatically switches on WPU-battery syst

When there is no wind, WPU alternator does notateeand inverter gets power from batteries only.
After batteries discharged on 80%, the invertetdveis automatically on the grid or diesel generator
with the help of System of Automatic Start. Simn#ausly inverter switches off WPU-batteries
system.

When the wind starts blowing, the WPU charges hatieAfter batteries are charged, the invertes get
the supply from WPU-battery system and switcheslig$el generator or disconnects the grid.



