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Model & Parameter List

MODEL FD2.2-200 | FD2.1-300 FD2.4-400 FD2.7-500
Rated power(w) 200 J00 400 500
Rated voltage(V) 24 24 24 24
Rotor diameter(m) 1.8 2.3 23 26
Start-upwind speed(m/s) 2.5 2.5 2.5 2

 Rated wind speed(m/s) 5 12 1z 5
Security wind speed(m/s) 35 35 35 35

. Furlingtype mechanism mechanism
Rated rotating rate(r/m) 550 530 510 450

Generator work way.

magnetic saturation

magnetic saturation

magnetic saturation

magnetic saturation

Generator material casted iron casted iron casted iron casted iron
Blade Material fiber glass fiber glass fiber glass fiber glass
Blade quantity . 3 ;:‘ .3 . .3
Tower height {m} [} B i3 5
Tower diameter (mm} 48 48 48 £9

Suggested battery capacity

12V1504H 2pcs

12V150AH 2pes

12V150AH 2Zpes

12V200AH 2pcs

Matehed inverter type Sinewave Sinewave Sinewave Sinewave
MODEL FD2.8-600 FOS 0-1000 FD3.6-2000 FD3.6-2000-E
Rated power(w) B00 1000 2000 2000
Rated voltage(\) 2 | ) 120 120
Rator diameter(m} 26 2.9 33 33
Start-up wind speedimis) 2 W 2
Rated wind speed(m/s) 8 9 a 9

IS EEkiny N BpE Eel i) iH S 2o 35
Furling type mechanism mechanism mechanism slectronic
Rated rotating rateir/m} 420 __4_._00 ; 300 300

Generator work way

magnetic saturation

magnetic saturation

magnetic saturation

magnetic saturation

Generator material casted iron casted iron Stes| Steel
Blade Material fiber glass fiber glass fiber glass fiber glass
Blade quantity 3 3 3 3

Tower height {m) 5} | _f. 8 g

Tower diameter (mm) 89 | 114 140 140
Suggested battery ‘capacity 12W200AH 2pes ] 12V200AH 4pcs 12V200AH 10pcs 12V2004H 10pcs
Malchedlnverler type S:i‘newave S‘i;wwave “‘.;‘;\.newa\re Sinewave
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MODEL FD4.0-3000 FD4.0-3000-E FD&.4-5000 FD8.0-10000
Rateupaw.erlF 3000 3000 5000 10KW
Rated voltage{\V} 240 240 240 240
Rotor diameter{im) 4.5 4.5 5.8 &
Start-up wind speed{m/s) 2 2 . 2
Rated wind speedim/s) 10 10 12 12
Security wind speed(m/s} B0 [ 60 80 60
Furlingtype mechanism electronic electronic electronic
Ratedrotating rate{r/m} 220 220 200 185
Generator wark way magnetic saturation magnetic saturation magnetic saturation magnetic saturation
Generator material Steel Steel Steel Steel
Blade Mater|al fiber glass fiber glass fiber glass fiber glass
Blade guantity . 3 3 3 3
Tower helght (m) s B | 9 12 12
Tower diameter (mm) 273 273 273 323
Suggested battery capacity 12V200AH 20pcs 12V200AH 20pcs 12W150AH 40pes 12V200AH 40pcs
Matched inverter type Sinewave Sinewave Sinawave Sinewave
MODEL FD12.0-20000 FD12.3-30000 FD5-50000 FD10-100000 FD23-200KW
Rated power(w}) 20KW A0KW SO0KW 100KW 200KW
Rated voltage(\f) 360 380 492 492 482
Rotor diameter{m) 10 126 14 25 o
Start-up wind spead(m/s) 2 3 £ 3 3
Rated wind speed(mis) 12 12 12 13 13
Security wind speedim/s) 60 80 €0 B0 &0
Furling type electronic slectronic elsctronic. | electronic electronic
Ratedrotating rate(r/im} 150 130 12530 125/80 65
Generator work way g gnelic saturali gnetic sal magnelic saluralion | magnelic saluralion
Generatormaterial Steel Steel Steel Steel Steel
Blade Material fiber glass fiber glass fiber glass fiber glass fiber glass
Biade guantity o s ! 3 Bl 3 3 3
Tower height (m) 18 18 18 20 26
Tower diameter {mm) 273 273 273 273 325
Suggestedbattery capacily | 12V200AHS0Res |12V200AH 128pcs| 12V150AH 164pes 12V150AH 205p¢65 12V200AH 410pes
Matched inverter type Sinewave Sinewave Sinewave Sinewave Sinewave
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Installation Specification of Guyed Tower

Step 1: Choosing Installation Sites

The wind turbine should be erected high and far away from obstacles as possible in order
to get relatively high wind speed. Meanwhile soil quality of installation location should be taken-
into consideration. Loose sands, uneven or easily influenced by weather condition areas should
be excluded frominstalling the wind turbine. When selecting the locations, it's necessary to con-
sider the distance between generator and pile. The shorter the distance is, the less cable would
be used. As a result, less energy waste would be produced during the transmission. While under
the circumstances of longer distance, it's better to use much thicker standard cable for the tran-
smission.

Step 2: Layout of Tower, Base & Anchor (as shown in the following tables)

Model 200W 300W 400W S00W 600W 1000W 2000W
Seml-diameter (m) 2 2.0 30 | %0 30 30 3.0 4.0
Size of central base(m) (long*wide *deep) 0.4*0.4% 3 0.5%0 5*0:4 0.6*0.6*0.5
Size of side base (m) (long*wide*desp) 0.3*0.3"0:3 0.4°0.4*0.3 0.5*0.5*0.4
Madel 3000W | 5000W | 10KW 20KW 30KW S0KW | 100KW | 200KW
Semi-diameter im} 40 6.0 6.0 8.0 10.0 10.0 15.¢ 15.0
Size of central base(m) (long*wide*deep) 0.8*0.8"0.8 1.0"1.0%1.0 1.5%1.5*1.5 2.0"2.02.0
Size of side base (m) {long*wide*deep) 0.6'0.6°0.6 1.0"1.011.0 1:5%1,5*1:5 2.072.02.0
£ ngtn
“‘%0 o
N
/ h \
/ \
| \_ |
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Cantlar base Front basa
e oS {U_____...
Side! base

Graph 1: layoutof concrete base

Special attention should be paid to the following when laying out the base and anchor:

1. Connecting line of two side anchors should be in parallel with the connection of two pinholes
onthe tail edge.

2. Make sure the side of tail edge with screw thread face the anchor.

3. The height of anchor should be consistent with the height of tower base.
Therefore, the pulling force between fixed cable wires should be balanced for the sake of easy
adjustment. Otherwise, too tight or too loose fastening pull will lead to the curvature or even
breakdown of tower while erecting the tower.
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Step 3 Concrete the Foundation of Base as well as Anchor and Install Tower Base
1. Follow the layout of the above step, dig the concrete construction holes. Please refer to the c-

hart one above for the size of the holes.
2. C25 cancrete should be available. Four anchor bolts will be installed according to the holes on

the base. Attention to make sure they are consistent with base holes. Fix the base with balts
on the cement done before (as shown inthe graph 2).

Graph 2

3. Annular anchors need to be deposited 60 to 80 along the base direction and check the dis-
tance between the four hooks of the anchors and the center of the base. Four anchors should

be horizontal (as shown inthe graph 3).
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Step 4 Assembly of the tower and wind turbine
1. First, insertthe main section of tower into base, then insert the axis pin into base and insert t-

he split pin. (As shown in the graph 4)
2. Connect each section of tower one by one, place the tower on the supporting stand after ass-

embly.

Graph 4

3. Ripthe generator and dogvane cables into the tower, and elicit the cables from the main secr-
etaryretarytion of tower, near the tail edge.

4. Fix the running flange and tower flange by bolts. Hoist it by equipments such as pulleys, chain
block etc. Pay attention that the generator axis should be faced upward in order to install the

blades.
5. Install the blades and cover the pressure pad then screw the bolts.
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Keep the balance of blades when install them. First, do not screw the bolls too tight, additionusting the distance
between two blades' tips to be equal after screwing all the bolts. (as shown in the graph 5)

Make sure. L1=L2=L 3 (error allowed: 05mm)

Utilizing spanner for force moment when screwing blades’ bolts and achieving the set forcemoment (200w,
300w: TSNm=* 1. 500w. Thkw, 2kw: 30ONmz 1. 3kw, Skw. TO0kw. 20kw: SONm+1}

Note: Please keep to the above make-sure. If not, we are notresponsible for any possibility of
breaking down the blades or flange.
6. After adjusting the equal distance betweenthe blades' tips, screw down the bolts according to

the order as shown in the graph 6 (300W having three blade balts, screwing them down one by
one)

& kS » &
.......... " »,
200W-3000W BOOOW 1OKWIZDKW 3J0KW

JE i o
» » -
v B -
BO0KW 100KW 200KW
Graph 6

7.Coverthe dome.

8. (For 3kw and above 3kw wind turbine) infix the aviation plug on the generator into the socket
of dogvane, and then install the dogvane. Special attention should be paid to the direction of
dogvane. All the five holes must be face-to-face.

Step 5: Preparations before erecting the tower

(For 3kw and above 3kw wind turbine)

1. Fix the fixed cable wire on the tower. The cable wire (both right and left sides) should be direc-
tly connected to side anchor through turnbuckle. Cable wire behind should be fixed on back
anchor according to the same length. Make sure there is no twist among the three cable wires

2. Connecting the two supporting poles.

3. Fix the two relative thin cable wires on the two ears of supporting pole, and then make the ca-
ble wire before the tower drill through the two ears, and fix them after putting into the upper p-
ulley.

4. Insert the supporting pole into the tower. The cable wire on the two ears should be fixed on the
two side anchors, and then fixed by tighter.

Wind Turbine USER'S MANUAL

5. Fix the lower pulley on the front anchor. Fix one side of the longest thin cable wire on the pulley
of supporting pole. Make sure the other side drill through the pulley, and then drill through the
upper and lower pulley. Finally, fix it on a hoist or tractor (as shownin the graph 7).

Graph7

(For 2kw & above 2kw)

1. Connect the last fixed wire cable to the one which is at least 16 meters. Tie one end to the wi-
nch or tractor,

2. Drill the wire cable or bracing cord through one end of the ladder (2*4 or 2°5), which will be s-
erved as support pole

Step 6: Erecting the tower
. Drive the winch or tractor slowly and the tower will stand up along the moving of the cord. Stop
ateachrising 15 'and check the tensile force of wire cable on both sides. Any over tight or lo-
ose wire should be regulated by putting down the tower slowly and adjusting the length of wire
cable.
2. Go on pulling the bracing cord until the tower stands upright. Separate the working cord and
fix it on its anchor. :
3, Check and adjust the strain of each fixed wire cable. Over tight force may bend the tower wh-
ile over loose force may cause the tower unstable and shakable. The perfect force is neither
too loose nor too tight and can be adjusted through circumrotating the bolt.

=
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Installation specification of taper tower

Step 1: Choosing installation sites
Please refer to the installation specification of guyed tower (Step 1)

Step 2: Concrete the base
Refer to the following graphs according to the different product model. Special attention
should be paid to the consistent between anchor and the opening of tower base.
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Model CUniT 1000W | 2000W|3000W | 5000W/| 10KW | 20KW | 30KW | 50KW | 100KW 200KW
Ground depth(m) oy | 12| 15| 15| 18] 20 | 30| 30| a0 | 45| 50
Ground diameter(m) fen) | ve| ro0 | 4z | 15| 18 | 25 | 35 | 55 | 7.0 | 100
Burial depth of cotter boit (m) (B2) 0.8 1.2 1.2 1.2 1.6 20 2.5 3.5 3.5 5.0
Layout diameter of cotter bolt (mm)| (C2) | 450 | 600 | 600 | 700 | 1000 | 1200 | 1500 | 3000 | 5000 | 8000
Specification of cotter bolt (M M18 | M1B | M20 | M24 | M24 | M30 | M39 | M42Z | M4s | MSE
Quantity of cotter bolt (N} 12 12 12 12 16 16 16 16 20 30

Step 3: Assembly of tower and generator

Please referto the installation specification of guyed tower (Step 4)
Step 4: Hoisting the tower

Ahoist is needed while installing the guyed tower, which will be proceeded by professio-
nal personnel. Non-working people should be far away from the site when hoisting.
1. Utilized by supporter on the upper side of pole and hoist gradually.
2. When the tower has been erected, face the open hole on tower base to the cotter bolt and sc-
rew down the bolt nut.
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Innovative Tower for WTGS---Hydraulic Tower System

Tower is a significant part for the wind turbine generator system (\WWTGS). Currently, there
are two kinds of tower available on the market for WTGS. One is cable tower, and the other is fr-
ee stand tower. Cable tower enjoys the advantage of being installed manually, while the disadv-
antage lies intaking huge room, which has an effect on aesthetics. Free stand tower is endowed
with the advantages of being beautiful and firm. However, a crane is essential for installation a-
nd maintenance. No matter what kind of tower available on market now, the expenditure for inst-
allation and maintenance would take a large part in the total cost of purchasing WTGS, which in
directly increases users' expenditure and postpones the period of cost recovery. Statistically, in
some developed countries, the maintenance expenditure per year charged by laying down the
tower would be that of the tower itself.

Innovative towers developed by Foshan Ouyad Electronic Co.,Ltd are classified into two,
namely, conventional tower and hydraulic tower system. Conventional tower enjoys the advant-
ages of taking small room and handsome exterior. Foremost, three segments can be inserted |-
nto one for transporting so that the transportation cost will be lessened dramatically. Compared
with the conventional tower in addition to the above advantages, problems such as inconvenie-
nt maintenance and large maintenance expenditure can be solved by the appliance of the hydr-
aulic tower. With the appliance of hydraulic tower system, tower erection for installation and m-
aintenance can be easily accomplished by one person. The hydraulictower systemcan be app-
lied to wind turbine generator with weight (including generator & blades) less than 500KGS and
swept area less than 50 square meters.

With the appliance of innovative towers, the benefits of investing wind turbine system can
be achieved with a relatively short period, which is favorable to the end users. Therefore, the in-
novative tower system developed and manufactured by Foshan Ouyad Electronic Co. Ltd will
be the most preferred tower recommended by WTGS industry.

Pic2
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Conventional free standing tower (Model: DL-500.50-A)
® Outstanding merit

[1] Transportation-friendly

The newtower is designed to have three segments. Thus, the two segments with relatively
small diameter can be inserted into the one with big diameter, which will decrease the costfor |-
imiting the space. Itis validated thatthe transportation fee is reduced by 2/3 of current tower. C-
onsequently, the advantage will be much more apparentwhen shipping by sea.

® Components

[1] Tower

Tower, composed by three segments with different diameters. is connected with flanges. B-
olts are requisite to connect the different segments. Itis wondrously simple to assemble them. T-
he parameters are shown below,

Component No. Component name Diameter(mm)
Al bottom tower 630
A2 medium tower 480
A3 upper tower 325

Hydraulic free standing tower{(Model: YY-500.50)
® Outstanding merit

[1] Simple installation & easy operation

The automatic erection and landing of hydraulic tower system can be achieved the moment
the three segment towers and the hydraulic system are assembled, and then pull the lever. The-
re is no need to install wind turbine with several persons as installing cable tower. There is no n-
eed to do with a crane as installing free stand tower, either. One person can achieve the whole
operating process, so cost for manpower and equipment can be savedto a great extent.

[2] Maintenance-friendly

The payoff period will be decided by how hard it is for maintenance and how much the mai-
ntenance cost will be. The performance of wind turbine generator will also be kept by mainten-
ance. It is essential to lay down the tower before proceeding with maintenance. No matter cable
tower fixed by cable wires or free stand tower erected by a crane, a large amount of manpower,
materials and financial resources will be wasted. However, the series problems can be easily s-
olved by the appliance of innovative hydraulic tower, and maintenance can be proceed atany
moment.

[3] Transportation-friendly

The new tower is designed to have three segments. Thus, the two segments with relatively
small diameter can be inserted into the one with big diameter, which will decrease the cost for |i-
miting the space. Itis validated that the transportation fee is reduced by 2/3 of current tower.
Consequently, the advantage will be much more apparent when shipping by sea.

The additional expenditure for purchasing hydraulic tower system is equal to the installation
cost when installing conventional tower at the first time. There is no other additional expenditure
for future maintenance involved, which will save the cost. Meanwhile, provided that several sets
of towers are purchased, you merely need a set of hydraulic system.

11
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® Components

Innovative hydraulic tower system is composed by tower, hydraulic system, gasoline engi-
ne generator(on request), accessory appliances (on request).

[1] Tower (Model: DL-500.50-B)

Tower, composed by three segments with different diameters, is connected with flanges.
Bolts are requisite to connect the different segments. Itis wondrously simple to assemble them.
The parameters are shown below,

Component No. | Component name Diameter({mm)
A | bottomtower _ 630
A2 | medium tower 480
A3 | upper tower 325

[2] Hydraulic system
Hydraulic system, consisting of hydro-cylinder (Pic 3) and electric hydraulic station (Pic 4)
or manual manuel hydraulic station (Pic 5), is served as the drive for erecting and

Component No. Component name :Hydraulic pressure Remark
B hydraulic station 16 M pa
B2 | Electric hydro-cylinder 16 M pa Optional between
B.3 Manual hydro-cylinder 16 M Pa B.2&B.3

i

Pic. 3 Hydro-cylinder
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Pic. 4 Electric hydraulic station

o

|

Pic. 5 Manual hydraulic station

[3] Gasoline engine generator(on request)
For the sake of conveniently installing WTGS under the area without three-phase electricity,
we are in a position to supply gasoline enginegenerator(Pic 5) to power hydraulic station.

|
Component  Component Logon
Niiribas Sed Frequency  Voltage Power Phase No. oa
Gasoline Hand
C.1 engine 50Hz 380V 6000W 3 Startin
generator g

13
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Pic' & Gasoline engine generator

[4] Accessory appliances (on request)
Accessory appliances consist of hand pulling block (Pic 6), tripod (Pic 7). tower support
(Pic 8). The set of accessory appliance can contribute to easily install WTGS.

Pic. 7 Hang pulling block
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Configuration Specification of Batteries

1. Batteries should be placed inside buildings under dry and constant temperature. After finaliz-
ing the quantity of batteries in series, itis necessary to have a design to place the batteries,
controller and inverter.

2. Connectthe batteries in series. The concrete way is to connect the anode of first battery to c-
athode of the second one.

3. Make the joints greased. Install the fuse on the positive electrode of battery. The distance of
conducting wire between batteries and controller should be less than 3m.

4. Suggested battery capacity for various model (as shown in the table 3)

Model 200W | 300W = 400W | 500W | 600W 1000W | 2000W
Voltageofsinglebattery(V) | ongd 12 =
Capacity of single battery(AH) | 150 150 150 200 200 200 | 200
Quantity in series 2 2 2 2 2 4 | 10
Model 30@W| 5000W  10KW | 20KW | 30KW = 50KW | 100KW
Voltage of single battery (V) 12

Capacity of single battery(AH) 1E0 150 = 200 200 200 @ 200 200
Quantity in series 20 10 40 80 128 164 205

Table 3

5. Charged parameter of batteries (as shown in the table 4)

Battery voltage (V) 12 | 24 36 48 | 120 | 240 | 360

Float charge voltage( V) | 145 | 30 | 45 | 60 | 150 | 300 | 450

Overvoltage (V) 145 | 30 45 60 150 | 300 @ 450

Over charge resume voltagd V) 14 28 42 56 140 280 420

Undervoltage (V) 105 | 21 32 | 42 | 105 | 210 | 315

Under charge resume voltagéV) | 12 | 24 36 | 48 | 120 | 240 | 360
Table 4
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Electric Wiring

1. Off-grid electric wiring (annex 1)
To ensure the safety and easy maintenance, please install the switch and fuse according to t-
he diagram. Make sure there are consistent among the output voltages of generator, battery
voltage and input voltage of inverter. Awire-connecting mistake will lead to burn down the ge-
nerator, batteries and inverter.
(Special attention to Skw & above Skw)
a. There are two cables elicited fromthe generator head. One is the cable of wind direction s-
ignal with aviation plug on cable head. You need to insert it into the socket. The other cable
is for the output of generator power and controlling signal. There are five lines with three r-
elative thick ones for generator output and the other two relative thin ones for controlling s-
ignal, which is classified as positive electrode and negative one. All should be connected to
the connecting poles at the back of controller accordingly.
b.The anemoscope should be installed on house roof oropen areas, and must be vertical ag-
ainst the ground. One end of the matched cable of anemoscope should be inserted into the
socket under the anemoscope with the other end inserted into the socket accordingly.
c. Please refer to annex 3 for controller specification
2. On-grid electric wiring (annex 2)
All the madels can be applied to on-grid envirenment. But it is approved by local regulations.
Whatis more, on-grid controller and inverter need to be purchased additionally.

Maintenance

Wind turbine may be operated under extremely harsh environment, or meet various comp-
licated weather. Therefore, fix- date examination and maintenance are necessary in order to ke-
epthe system operate rightly.

Do the following check every three months:

1. Check the tight wire is too loose or too tight, and adjust them, in particular in initial stage of in-
stallation and post-gale.

2. Check whether or not the wire is damaged or loose. The joints are loose and rusted or notin
order to secure electrical safety.

3. Maintain the batteries following the battery manual.

4. Before storm, it is better to lay down the tower for escaping from unpredictable loss
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