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I nstallation - 10kW Wind Turbine

1 Introduction

10kw wind machine is specialized in designing and manufacturing Grid-
tied wind turbine inverters, photovoltaic inverters and renewable energy related generators.
Most of our customers request us to design andwture small wind turbine
systems and components that are less than 100kW comfigurations. Small wind turbine
components are sold and shipped both domes&@gnd internationally through our

world-wide sales network.
This manual is contains informﬁoﬁ installation and maintenance for the

customer and dealer who intend to & ese services. @
O
ERAL FEATURES O

10kW @ 9m/s
2.5m/s

Rated Power

Wi
©

Survival

N S

50m/s ( withou ing the tower )

& location and height of the rbine tower are important f 0 determine
verall system performance {v wind turbine system setting
The wind speed and directi e affected by surrounding ent, especially for

valley, desert and sub@e@lons. Since the change in wi el@City cannot be measured
in real-time and a ward the system design, @verage wind velocity is
collected and a as a vector quantity: hourly, dai onthly, and yearly.

Installation <€ *and height of the tower swcarefully selected considering
all these factors stated above. Towers and bl of the 10kW for this Thailand's wind

turbine power generation project will be aftured in Prapai. Further details related to
this project are confidentially kept within.

Q
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I nstallation - 10kW Wind Turbine

A. Structure
Individual component of wind turbine systems and overall system structures are
listed on the table below.

No Parts Details tity
Blade &
1 Blade Assembly Hub 'S 1
Noseconge 1
2 PM Generator 12kW PM%nQrator 1
Frame 1 &e .
3 Yaw System w Flange ! 03—
GFRP Cover 1
Slip Ring 1 b
Tail Vane t‘
Electromagnetic ¢ v
Brake &
E/Brake Controll 1 1 4

\ B S

10kW Generator FRP Cover ASSY
E/Brake

Hub & Blade ASSY

Q}

I ‘ - Nacelle Flame
e \5?.‘::.‘ l

3

Iail vane

[ Fig. 1-1 ]
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Installation - 10kW Wind Turbine |

2 || Specifications

1. Blade Specifications

Blade Specifications are listed on the table below.

B

No Iltems L 2 Data

1 Number of blades

2 Rotor Diameter t 8.6 m

3 Swept Area 58.1 m %
. . . L 4

4 Blade Material Fiber glass rei epoxy

5 Upwind t *

6 75 Q

: Ry

20 rpm

otor Speed at Rated
% Output @
:@n 21 ]

[ Fig. 2-1 ]

2012-Ver.002



I Installation - 10kW Wind Turbine

2. PM Generator Specifications

Symbol units
Output power Po kw 12

Rated speed w rpm v 120

Output Voltage E Vac & 3phase, 360 (Line-to-Line)
Max. Efficiency h V'S 94

Rotor Cb Permanent magnet

Number of Pole 30
Constant Speed Qdc/rpm 4.6

K
Resistance at 20 °C(Line-Line) Fz W
Inductance ( Line-Line) $ mH .
Rotor Inertia J Kg-m? 34
Maximum Temperature o Chvax °c o 150

Winding Q Wye

Starting Torque 0 Nm *0 < 10

Shaft Play-Axial mm Q <02 v
Gen. Weight Wg Kg $ 210 &

4
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I nstallation - 10kW Wind Turbine I
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I nstallation - 10kW Wind Turbine I

3. Yaw System

Yaw system consists of body parts, slip ring, flange and hub. The necessary
characteristic of yaw system is to withstand and provide protections for stable
operations during instantaneously changing wind v %and directions and other
environmental conditions. Large wind turbines With&%
and the pitch, the generator is protected from ovgs- ations of a heavy wind condition

miting control by the blades

such as hurricanes. On the other hands small 0' d turbines need additional protection
devices to prevent fault conditions and s f the grid in which the smallaturbine is
y from

sensitive to small changes in the syst$ se output limiting methods a
mechanical aspects of the system. b w system has a side-furling tgm that moves

tail, head and blades, parallel wind direction. The wind tg ystem, the tail
is located at the center o ade-axis and the tail. It limi Q utput power more

t
velocig ter than 15m/s. {

when the wind

2012-Ver.002 -7 -




I Installation - 10kW Wind Turbine

3.1. Assembly

= Key Point
(@ Nacelle Frame

® Yaw Flange @

© Pivot Bracket

d Generator o *

® Tail Vane & GFRP Upper Cover
@ Hub *0

© Blade z
() Nosecone $

2012-Ver.002 -8 -



I Installation - 10kW Wind Turbine

The main assembly procedure is shown below in Fig. 3-3.

el

AE 02O 6

OEeece

=l

[ Fig. 3-3 ] Assembly for Nacelle Frame
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I Installation - 10kW Wind Turbine

[ Table. 3-1 ] Component for Nacelle Frame

&
o

No P/MName P/No. 1Y
1 10k Nacelle Frame ASSY 30400015 1
& 10kW Yow Flange ASSY 30400038 1
3 Beorlng Supt OTR 30400042 1
4 Beorlng Supt INR 30400043 1
5  [fow Beorlng Holder 30400044 1
S Yow Bearlhng (622177 2ee00010 3
/ [gllp ring supt (PED 30400046 1
8 slp rlng supt (steeb 30400045 i
9 Wrench Boll (MI0x205 o0300109 6
10 Wrench Bolt (M6x3%) S0300103 6
11 Wrench Bolt (MI0xz0) 00300110 6
1?7 10kw FRP LWR Cover 10500005 1
13 Plvot SUPT 3040006 1
14  Hex Bolt (Ml4x6D) o030013 6
15 Flot Washer (M14) 20300145 S
16 Hex Nut (M14) o020 L 2 6
17 Wrench Bolt (M6x1%) a0 4
18 [Sllp RING STOPPER B 3 gl °
19 Rubber Fad - Gen KK 3 25 1
20 Rubbker Fad - Ge SUPT S@00036 o

2012-Ver.002
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I Installation - 10kW Wind Turbine

, —
Ly, @ QOO

QPP

N

@@OE)

Generator (top) and E-Brake (bottom)

[ Fig. 3-4 ] Assem

_11_
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Installation - 10kW Wind Turbine [

[ Table. 3-2 ] Component for Generator and E-Brake

OF, i RO L IRV RS 00 U/ IV NN Ly RN

No. P/MNaome F/No. QLY
] kW Nacelle Frame ASSY
c Okw Generator ASSY 0opat ]
3 _QFPU cover SUPT RING 40004
4 lot Wosher (M]4) 0300145 3
O Spring Washer (M14) ¢ H0500121 8
6 Hex Bolt (M14x40> 00300138 8
/ F ~-BRAKE - /70kagm 3040004¢ 1
8 | —BRK | WR Cover 30400057 ]
9 [ -BRK UPR Cover 30400020 ]
10 rench Baolt (Miex402 00300108
11 Set Screw (MIZx20D o0=300122 3
e Sllp RIng cover -1 30400080 1
13 slip Rlng cover - ¢ 30400081 1
14 Sems Bolt (MOx10 S030010
5 Blp Rlhg - cc /00
16 rench Bolt (MESA0D
|/ He x (1 (Medalil
kS e X 0
e |
0
2]l &
oc 30400032 ¢
o3 0x50) 50300111
°4 0x60) 00300114
e 0 S0k300146
°6 30300089 *1‘
%ﬁ;l%)H@O\d@d WP@mCh B 50300183
Wrench Bolt (M8x20) 20300100 4
Wrench Bolt ¢ 50300104 \

2012-Ver.002
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I nstallation - 10kW Wind Turbine

Fi QQ
R\

. 3-5 ] Assembly for Tail

_13_
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I nstallation - 10kW Wind Turbine

a. Nacelle Frame

Nacelle frame is welded and constructed a piece as shown in Fig. 3-6. There
are holes to mount the generator, the electronic brake and the pivot tail.

At first, assemble yawing bearings in the sequence according to the
assembly procedures and Fig. 3-6 below. &

2
- Sequence of yaw bearing assembly tgures

(@ Insert the Yaw Bearing(6221ZZC3, 2 each)
@ Insert the Yaw Bearing(6221ZZC3) ¢
@ Insert the Yaw Bearing SUPT Inn &

@ Insert the Yaw Bearing(6221Z
® Insert the Yaw Bearing Co

(® Assemble M10 Bolts to the Yaw Bearing cover

2012-Ver.002 - 14 -



I Installation - 10kW Wind Turbine

$ cted with the yaw shaft whi been built
&Nith reinforced ribs as showmyli y 3-8.

Before assembling w flange, place the Lower @Cover on the yaw

shaft shown in Fig. Use the hoise crane with do% sling-belt to lift the

Nacelle body and pF on the Yaw bearing as Fig.&
°

2012-Ver.002 - 15 -
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Installation - 10kW Wind Turbine |

QQ [ Fig. 3-10 ] *‘
c. Pivot Bracket * Q

Pivot @ a component to assemb, ﬁail pivot(FIG. 3-11). It's VS
compone§Q>l tect system through side furlj tion of tail vane In strongm@

The asse procedures is provided in Fig nd below. *.

§ quence of Pivot Bracket As socedures $
Assemble pivot bracket and 16) o
, ® Assemble the Stop@(Urethane shock absorber) Q

o 3

[ Fig. 3-11 ]

2012-Ver.002 - 17 -



Installation - 10kW Wind Turbine [

d. Generator Q s
t

At first, it is i to understand the purpose holes and tabs on the

generator@to assemble the Nacelle fram e generator. Qo
. > &
§riptions of the hole and tab I*ns (Fig. 3-13) Q
pper GFRP cover locking ring Qc ) $
&-Brake (8 places) é o
$® Generator to the Nacell@iﬁ places)
(@ Generator to the Iﬁﬂe‘ e(4 places) QQ

L 4

[ Fig. 3-13 ]
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I nstallation - 10kW Wind Turbine

In the back of the generator E-Brake is equipped to protect the
generator system. Assembly descriptions are following below.

- Sequence of Nacelle frame assembly (Generator and E-Brake)

(1 Assemble the generator cover and the Nacelle the back (M14 Bolt, 8
each)

@ Assemble the bottom of the generat d. the Nacelle frame (M20
Bolt, 4 each) L

3 Install E-Brake (M12 Bolt, 8 each) é’

@ Install E-Brake cover e

e. Tail Vane & GF per Cover ﬂ
Tail part j igned to furl the system again ? st wind. It is made of
S

rubber and ur e“composite for the maximu orption and protection.
The t tail with several plastic-c

as a surface bearing. It requires two rings ¢on

material rings inserted, plays a rol
* ch side of upper and lower surface
which must be assembled very carefull

Q

2012-Ver.002 - 19 -



Installation - 10kW Wind Turbine [

199.20

W

&

*

When the upper CQ IS assembled, disassemble th er cover parts
described below (Refer @ -16). After disassembled th*pper cover parts, install
the pivot tail and the*c rings. Then insert pivot pinEQ) d them. v
- Proce@he upper cover disassembly o 00

olts and the retainer cover

@® Remm Q
@ Re ove 8 bolts (for fixing the upper! @ éO

® e the top of the upper cover

Q R\

[ Fig. 3-16 ]
The procedures of pivot pin are described below. (Refer to Fig. 3-17)

2012-Ver.002 - 20 -



I nstallation - 10kW Wind Turbine I

- Procedures of the upper cover assembly
@ Insert the tail pivot with flat washer (Refer to Fig. 3-18)
® Insert the pivot pin

® Assemble the upper cover ?
(@ Assemble the retainer cover and upper cover using% olts (Refer to Fig.

3-19)

2012-Ver.002 - 21 -



Installation - 10kW Wind Turbine |

-
:

&'

i y assembly

s
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I Installation - 10kW Wind Turbine

After the pivot pin and the pivo (émssembly, fix the pivot pia Wolts or

hitch pin (refer to Fig. 3-22) so the not come out of the place. T ure of the
completed assembly is shown iOg. 3-21. The hole(*) for the@ﬁn is covered
g.

with a plastic cap for waterpt@of
¢ L 2

2012-Ver.002 - 24 -



Installation - 10kW Wind Turbine [

[ Fig. 3-22 &edures of the tail pin assembly

2012-Ver.002
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I nstallation - 10kW Wind Turbine I

f. Hub

Hub is a part of the mounting support to deliver mechanical force from
the blades to generator. In order to mount and hold the blades, it is connected with
three M24 bolts on each blade. After assembling the hub on the generator shaft, the
hub should be mounted with 4 set screws. Lastl ble the lock nut (loose
stoper).

00

v [ Fig. 3-23mh % c'o
b N R
- $hce of the hub assembly % Q
mble generator shaft key (2 2 each) $
&sert the hub into the genera@? using a hoist crane
$® Insert the hub shaft inther *)

@ Install the set screw

(B) Assemble the Iock&rﬁ lock washer with M70 bolg0

[ Fig. 3-24 ]
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I Installation - 10kW Wind Turbine

g. Blade

Assemble blades refering to Fig. 3-26. To mount the blade to the hub, use M24
bolts (3 on each blade) after attach the Hub FRT Plate to the blade. Make sure M24
nuts are tightly secured at the back of the hub.

\4 A
| *
oo [ Fig. 3-26 ] °$ c'o .

L 2
gemble Nosecone as shown u*@ﬂ It is mounted with M6 Q&/ith

$ asher on each bolt. $

h. Nose

[ Fig. 3-27 ]
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I Installation - 10kW Wind Turbine

4. Unpacking Procedure

a. Unpacking the Box of the 10kW Wind Turbine

2012-Ver.002 - 29 -



I Installation - 10kW Wind Turbine

b. How to connect belt using a crane for Nacelle

2012-Ver.002 - 30 -



Installation - 10kW Wind Turbine |

5. Inverter System (Power Conversion Devices)

5.1 Electrical Specifications

Maximum Current 50 A
Input Rated Voltage 400 Vdc (Programmable ran 5Vdc to 800 Vdc)
Source Type Wind
Rated output 10.0 kW
Maximum Output 30 A
Current
Rated Voltage Vac, (Line Voltage)
Output Phase Type
Power Factor ¢
THD
Control Method
Efficien More than 94 % E
Stand-al " Within 0.5 second response time
protection Within 110 % of output Q
functio erter Error Input over voltage, i current, output over load, over he
Detection leakage current
rid Error Detection Over voltage, und frequency distortion, islanding

Cooling System

echanical Specifications :o

O

urally inspired, air-cooled

0

Protect

IP 22/ NEMA 3R

Structure

Below 55 dB

560 x 784 x 1327 [mm]

&

Weight 100 kg
Operating 410 °C ~ 50 °C
Temperature
Storage 40 °C ~ 80 X 2
Temperature
Operating Opera'\tl.ng Below % (without condensation)
Environment Humidity
Environment mmable gases, cauterant gases
Altitude 1,000 m
Vibration Below 0.5 G (4.9 nfs)

2012-Ver.002



I Installation - 10kW Wind Turbine

* GE+, GE-, EB+, EB-: Line labeling

& Caution ¢ @

1. Be careful when connect the wind turbine onﬂ d inverter input
e and the inverter systemscan

2. If wires are connected incorrectly, theg tu

malfunction and damage both mechamcalélectrlcal systems. v
b

g 10kW Tubine:Grid Te vergg © °

4iNee Inverter(With OVP + Dump, (‘
(RTOVGG)
Tk EN e Contactr NF;: o Qo

TR

g—n (Y |
%‘;{ 4 ase Vs / 50z
' { ¥ 0

Power Source of Controller
" AC 2N 1050z

LAN
RU4ES
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I Installation - 10kW Wind Turbine

3 Guideline for Generator Operations

1. Operating the wind turbine generator and the emergency stop

Wind

: AC/DC
240V Battery B
W Comerer e T

INVERTER

E:;.h

‘Wind

Short Circuit

Braker {
\}(\* <Stand - Alone> 4‘0

o
W R

OVP B Grid
A INVERTER

a Braker DC
~N

RO >
G $ * 3 Phase,
ort ul 380Vac, 60Hz
Dump oc
Load v
<Gri?‘l§
$ [ Fig. 3-1 ]

AC
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I Installation - 10kW Wind Turbine

1.1 Operation
Manual stop breaker location: access hole under the tower or the built-in inverter
control cabin.

< First, turn ON the Grid-tied switch (NFB Brake@ in FIG. 5-1) and

check the inverter status. .
< Turn ON turbine and OFF the Short Circuit CQ

& QObserve the rotation of the blades. If ib0 n and noise increase while rotor is
rotating, stop the turbine with the eméy circuit breaker.

2
During emergency, t bration and noise, maintenacouations, switch
ON the emergency stop b 0 stop the turbine.
& Check the gen ﬁj the emergency stop circui ers OFF to avoid &cl
excessive f lied on the blade during the peed rotation. ¢

& Turn@ short circuit braker to stop tion. o
& After Ing the wind turbine, turn &e grid-tied or/and mverter st
rﬁplete operation. *

2012-Ver.002 - 34 -
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4 | IMaintenance or Inspection

1. Maintenance and inspection of wind turbine system (10kW)

Part(s) Inspection Tips Actions
Check mounting bolts and nuts. Tighten bol s firmly, and use a lock-tight
glue to preve tting loosened by vibrations.
Blade Inspect visually each blade part if |If thegﬁ scratches, cracks, etc. take
there is any damage. (If generator app@ action with tapes only for the blade
has been shorted or stopped) se. roken, replace the blade immediately.
etk the hub connection, its mounting parts and
nerator shaft. If there is any % found
Check the noise level apply a lubricant to reduce the ti If the
noise consistently increasing, P ‘t operation
o and contact the dealer for pair/maintenance
service.
Generator % If generator has b ted or/and shorted,
Check generdtor r rotations check inside of r rotor and stator if they
(blade r rotate smooth m problem continues, contact
the dealer repair/maintenance service.
Check t circuit voltage. If there is not any
e generating power proble d, check the inverter.
* Referlto inverter inspection section.
heck each part of Tower and g bolts & nuts firmly, and use lg@k-ti
* yawing joints (bolt and nuts). e to prevent loosening caused by vz
Inspect visually if ~there .IS Replace damaged parts immediatel
wing damage on the part of ya
Check yawing, tower, junctio bber seal. If
Check the vibratio there is any severe wear unage, replace it
with a new part.
Check tightness of furling parts. If they
are too tightly secUre e tail cannot furl freely.
Tail Apply lubrica 1 smoothly.
is any . .
Replace t ged part immediately.
each part of the joints (bolt |Ti & nuts firmly, and use lock-tight
and’ nuts). event loosening caused by vibration.
air tools or kits if there are physical shape
Check the visible damage. dfhage. If the damage is severe, get assistance
rom professional welder to repair the part.
If lightly rusted, peel the rusted parts with a
Tower

Check corrosion caus ater,
temperature, humidity,

scrapper or a sand paper. Apply primer and paint
the rusted part. If the rust is severe, get
assistance from professional welder to cut the
rusted portion and point-weld to restore.

Check status of guide wire

If loose guide wire tighten more turnbuckles and
check the status.

2012-Ver.002
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L Installation - 10kW Wind Turbine NN
Part(s) |Error Code Cause Action
1 .CoTnmunlca.ltlon error Contact the dealer/distributor for the service.
inside the inverter
2 .CoTnmunlca.ltlon error Contact the distributor for the service.
inside the inverter
. . Check the er stopping voltage and the
DC link down during the .
7 ) sourcatge. Restart the inverter when the
operation .
in ge has been restored.
C ooling condition and its operation after
10 Temperature overheating tufng OFF then restarted. If the inverter does
ot restart, contact the dealer/ tor for
the service.
1 Temperature s or Contact the dealer/distributorfor we service.
- Check the connecto nals and the
Tempera itch in . . . .
12 ventilation equipment. tivate the inverter
stack A . Open) . f
after it cools do hife.
L . Replace the f e stack of the inverter.
itch in DC link i
13 (Make urn off the inverter before
e Blown Up) 5 .
replaci use. Reactivate the inverter after)
L Chec connector terminals and the
Temperature switch in . . )
ion equipment. Reactivate the inve
reactor .
| & cools down awhile.
nvert -
P L the connector terminals the
Temperature switch in o ] ]
15 ventilation equipment. Reactivate erter
transformer i .
after it cools down awhile.
20, 21 Over-voltage o Check the status of input v, e“and power.

22 Over-a@nput
L 4

23 rent on Source

-

Check the gel
Reactivate th

voltage and current.
rter if the generator runs

normally.

IGBT Fault on U-phase

1) Che BT drive if it is burned out.
sage is consistent.

e of either 1) or 2), replace the IGBT

31 IGBT Fault on V-phase

The same as 30.

the inverter

32 IGBT Fault on W-pha The same as 30.

33 Over-current U-ph If faulted, clear the fault and re-operate. If
the inverter shorted, restart the inverter.

34 Over-curre Same as 33.
the inverter

35 Over-current W-phase of Same as 33.

2012-Ver.002
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I Installation - 10kW Wind Turbine | SN
Part(s) |Error Code Cause Action
. Check the current of the Inverter, the Grid, the
Over-current on inverter . . .
36 ) stack. Reactivate if they are in the normal
input on U, V and W .
condition.
Unbalance of the inverter @
output phase voltage Check the ent and the voltage of the
37 (The output phase voltage inverQOthe grid, the wiring condition and
unbalance between two of trg - Reactivate if they are in the normal
three phases (U,V,W) co| on.
exceeds the normal level *
Unbalance of the inv < ‘
output phase cur
Check the current and the_ voltage on the
(The output p ent . R p .
38 inverter and the grid. Re if they are in
unbalance two of o
the normal condition.
three p L,V,W)
exc rmal level) 4
39 Check inve uency setting if it is the

n inverter and grid

frequency.

Inverter switching failure

wiring, the IGBT module and the

% (Failure to generate output of the inverter and the grid. Reactiv
& voltage) are in the normal condition.
Inve
* Grid frequency error . X
Check the condition of the gr ency
41,42 | 41 = Under-frequen .
whether it exceeds or below the
42 = Over-frequ
Over-currept
43, 44, 45 43 = If faulted, clear the and re-operate. If
44 = S- shorted, restart the
45 -pRase
46 id voltage error Check thQﬁl n of the grid frequency
wheth eds or below the accepted limit.
$ Over-voltage on grid k'the voltage on the grid and the power
offset menu in the HML.
fhe leakage current exceeded the limit. Repair
the faulted part in the inverter on the load
Leakage Current . . . .
57 side and reactivate the inverter. If the error is
(Ground Fault) . .
consistent, contact the dealer/distributor for the
service.
58 Arc (current) Fault Same as 57.
(Ground Fault)
63 Anti-islanding Check status of the grid.

2012-Ver.002
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I Installation - 10kW Wind Turbine NN
Part(s) |Error Code Cause Action
Check inverter frequency setting if it is the
64 Frequency setting error same as the grid frequency. It may be caused

Inverter

by the fre oscillation from the power
grid by t% cy distortion.

(GridiBreaker Off)

PLL error on the grid Checl@ %rmonic frequency of the grid, and
90, 91 90 = Under-freq. of PLL reduce, harmonic distortions of grid voltage
91 = Over-freq. of PLL and current.
95 IMC error [fault] a &< ‘
96 Source breakeQr Turn on the DC-Link breako ¢
(DC-Link Q O
Gri ror .
97 I@r Turn on the gri er.

2012-Ver.002
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Installation - 10kW Wind Turbine |

2. Maintenance cycles and procedures

its operation.

Qd

Item Cycle Process Note
1. Generator 2 year | Check the hub@eanngs if
it functions n ajy
- Inspect th s visually.
ks, b , etc.
2. Blade & Hub | 1year  (Crockgpbroakdge. etc)
- Ch condition of hub
connecting parts.
k the status of cabling.
3. Slip ring 2 yearQConduct a function test of sli O‘
Q ring contacts. &
. - Check the conditions of@{aw®
4. Yawing system ar
shaft and bearings.
- Check the tail y and

5. Tail 1 year
& - Check th rating status of
tail fi
- Ch tower mounting parts.
- round conditions.
. Tower often

ck the condition of the

supporting wire and its tensj

3. Lubrication cy@n‘d type of lubricant to be*;

R\

Cycle &9 Note
Generator shaft 1 year 201 KPIN.40 Germany
bearing Kugeelfisher
Yaw shaft bearing 2 Acanol KP2N-40 Germany
Kugeelfisher
Tail Pivot bearing 1 year Acanol KP2N-40 Germany
Kugeelfisher

2012-Ver.002
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