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1.0 Introduction 

 

 

1.1 System Description 

 

The PROVEN15 Wind turbine generator has a rated output of 15000W at 300V A.C.  

 

The PROVEN15 is a downwind three bladed turbine. It comprises a steel turbine 

frame mounted on a steel tower assembly. The turbine frame supports encapsulated 

windings and bearings that in turn support a rotating shaft and permanent magnet 

rotor assembly. One end of the shaft has a propeller blade assembly comprising 

glass thermoplastic composite blades that are hinged on a rotor plate. The blades 

are held in their correct position by dampers that allow the blades to form a cone 

shape in high winds. In this shape, the turbine is able to limit its rotational speed. The 

turbine frame also houses a service brake assembly that acts upon a brake attached 

to the rotor shaft. 

 

The tower that is connected to the turbine frame has a steel base plate that 

incorporates a raising and lowering mechanism. The top of the tower has a yaw 

bearing assembly that permits the turbine frame to rotate. The blades are therefore 

able to turn depending on wind direction and speed. A winch mounted inside the 

tower is connected to the service brake in the turbine frame.  

 

The generator encapsulated stator windings are connected to a slip ring unit at the 

top of the tower for onwards connection to a certified junction box. 
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1.2 System Components 

 

The main system components for the PROVEN15 wind turbine generator are: 

·  Turbine Frame & Generator including junction box 

·  Glass Polypropylene Blades (3 off)  

·  Slip Ring Unit  

·  15m Tilt Up Self Supporting Tower (in 3 sections) 

·  Brake Assembly 

 

 

Contained within the hollow tower section are the following components: 

·  Turbine Brake Rope – 3mm Diameter Stainless Steel Wire rope  

·  Brake winch 

·  Power Cable - Between slip-ring unit at the tower top and the junction box 

at the bottom: 1 x 3 core 10sq mm cable 
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1.3 System Specification 
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1.4 Health and Safety Information 

 

Please refer installation and servicing to qualified service personnel only.  High 
currents are produced by this wind turbine system and incorrect installation or use 
may result in 

·  risk of electric shock or fire  
·  mechanical damage 

 

 

 

Warning! 
Installation of the turbine involves handling heavy components such 
as the turbine nacelle, blades and covers. Appropriate work wear (e.g. 
gloves, helmets, safety footwear and eye protection) appropriate lifting 
gear, techniques and appropriate number of personnel should be used 
at all times. 

 

 

Personal Precautions 
 

Proven recommend a two person team as a minimum for mechanical installation of a 
Proven Wind Turbine – they should use standard protective clothing.  

Use only certified lifting straps and strops. 

 

 

 

Weather 
The turbine should be installed in periods of wind speeds less than   
12 m/s (25 mph or 43 km/h) and generally calm weather conditions. 
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 2.0 Electrical Installation 
 

The Proven 15/300 is specially designed for connection to LV network at 230Vac 
50Hz nominal by means of the WB-6000 grid connect inverter (SMA Windy Boy). 
 
It is suitable for domestic, agricultural and SME applications and will produce from  
15 – 30 MWh per annum depending on the wind resource available. A description of 
the main electrical component parts of the system is as follows: 

2.1  Schematic for Connection 
Please refer to the electrical schematic. The main elements are: 

·  Proven 15 wind turbine containing GW15000 3-phase AC synchronous 
variable speed alternator 

·  Proven grid connect inverter & controller package comprising 
o DC Disconnect – allowing the turbine to be isolated from the grid 

connect inverters. 
o ECM15004ME/300 controller which displays turbine voltage and 

current, rectifies AC input from the turbine and outputs DC power 
to the grid connect inverters 

o 3 x WB-6000 6kW or 6x WB – 2500 SMA Windy Boy grid connect 
inverters of the self commutating static type. 

·  AC Disconnect Lockable – allowing the grid to be securely isolated from 
the inverter(s). 

 

The output from the AC lockable disconnect is normally connected to a spare fuse or 
breaker at the customer distribution board rated at >32A. 

2.2  GW15000 
The Proven 15 contains a purpose built permanent magnet generator which is 
directly driven by the rotor at variable speed according to wind conditions.   All of the 
technical information on the GW15000 below is provided for information only – the 
only bit of the system that is “seen” by the grid system is the grid connect inverter 
(see following sections). 

2.2.1 Type of Generator  

The GW15000 is a permanent magnet synchronous 3-phase AC alternator suitable 
for variable speed operation.     

2.2.2 Selected Operating Characteristics 

The output voltage open circuit is proportional to RPM of the turbine.    The output 
voltage during normal operation is dependent on the load placed on the generator. 

The output of the generator is connected to the ECM15004ME/300 control box which 
contains a 3-phase rectifier.      
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GW15000 RPM 
Approx 
Wind 

Speed 

GW15000 
Output 
Voltage 

Vac under 
normal 

operating 
conditions  

Vop AC 

GW15000 
Output 
Voltage 

Vac if grid 
fault 

(inverters 
disconnec
ted from 
grid) Voc 

AC 

Input 
DC 

Voltage 
to grid 

connect 
inverter 
under 
normal 

op 
conditi

ons 

Vop Dc 

Input DC 
voltage to 

grid 
connect 

inverter if 
grid fault 
(inverters 
disconne
cted from 

grid) 

Voc DC 

Minimum 
Speed 

0 0-5 mph 0 0 0 0 

Maximum 
Speed 

140 
rpm 

>25mph 
(blades 
feather 

at higher 
wind 

speeds 
to 

maintain 
this max 

shaft 
rpm) 

225Vac 3-
ph 

450Vac 3-
ph 

300V 
DC 

540V Dc 

Typical 
Speed 
(during 

operation) 

70-
140 
rpm 

5-
25mph 

200 – 225 
Vac 3-ph 

400 – 450 
Vac 3-ph 

240-
300V 
DC 

480 V DC 
– 540 V 

DC 

 
There are no touching parts or brushes in the machine and it is maintenance free.    
The GW15000 has 24 poles and has a nominal AC frequency of 20Hz @ 140 rpm. 
 
The generator can be disconnected at any load without any problems – in this case 
the winding voltage rises and the turbine will speed up slightly until the blades 
mechanically govern to the maximum rpm. On reconnection of load, the turbine 
winding voltage will fall gradually to normal operating value due to the intelligent 
switch-on strategy of the inverters used (after the switch on delay period has 
passed). 
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2.3  ECM15004ME/300 Control Box 
The ECM15004ME/300 has the following functions 

·  Converts output 3-phase AC variable voltage of the turbine to DC variable 
voltage for input to the grid connect inverters.      

·  Isolation point for the turbine.    
·  Displays V, I (DC) from the turbine. 

 

2.4  WB-6000/WB-2500 Grid Connect Inverter 
The WB-6000/WB-2500 grid connect inverter has the following functions 

·  Conversion of variable voltage DC input to synchronised 230Vac 50Hz 
nominal  

·  180s delay after grid fault until re-connect to grid 
·  Trip out on over/under voltage 
·  Trip out on over/under frequency 

 

The WB-6000/WB-2500 inverter has been type tested for suitability for use under 
G83/1 regulations.  

2.4.1 Description of Typical System Commissioning P rocedure 

At the start of a typical commissioning procedure the following should be the situation    

·  The turbine is mechanically braked 
·  The turbine is isolated from the grid connect inverters 
·  The grid connect inverter is isolated from the grid 

 
The typical start up sequence is: 
 

·  Connect the 3 phase ac supply from wind turbine to the inverters by switching 
on the 3 pole disconnect in the ECM15004ME/300 controller. 

·  Release the wind turbine mechanical brake.    The turbine starts to rotate if 
wind conditions are more than about 5mph.    The inverter waits until input DC 
voltage is >250V before starting its self test and safety procedures at which 
point the ORANGE LED on the front of the inverter will flash approx once per 
second. 

·  Connect the inverters to grid AC by turning the lockable AC disconnect to the 
ON position.    At this point the inverters start monitoring grid AC voltage, 
frequency and impedance.     After a few seconds the GREEN LED starts to 
flash.   First the inverter checks voltage and frequency are within allowed 
ranges and that grid impedance is >1.25W. If all is OK then it waits 180 
seconds (required by G83/1 and G59) and then starts its “connect to AC 
network” procedure.   After completion of this procedure (will take approx 5 
minutes depending on wind conditions the GREEN LED will stay on 
continuously. 

·   If the inverter input DC voltage is <180VDC for >300 seconds then there is 
not enough  wind power available and the inverter shuts down and goes into 
sleep mode (All LEDs off)..     Higher input DC voltages will wake it up when 
wind speeds increase and it will then repeat this connection procedure. 
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2.5  Description of Typical System Operation 
A typical operating strategy during a windy period  is summarised by:- 
 

·  Continuous and automatic monitoring of Vac and fac by the inverter. 
·  Inverter will disconnect from grid network in <0.5 seconds should Vac or fac go 

out of their allowed ranges under the connection settings chosen. 
·  Inverter continuously adjusts output AC amps to match the wind energy 

available. 
A typical operating strategy during a calm period  is summarised by:- 

·  Inverter goes into sleep mode after disconnecting from grid network. 
·  If wind increases then the inverter will start up as described in the 

commissioning section 4.4 above. 

 
A typical operating strategy during a loss of mains is summarised by:- 

·  Inverter disconnects from grid network in < 0.2s and monitors Vac and fac 
continuously.     At this point the wind turbine will speed up slightly and the 
generator winding voltages will rise as described in section 4.1.2. 

·  Should Vac and fac return to allowed ranges then the inverter will start up as 
described in the commissioning section 4.4 above. 

 

2.6  Method of Disconnection from Grid 
The WB-6000 inverter contains an independent disconnection device consisting of 
the following  

·  Excerpt from WB-6000 manual: “For maximum safety this independent 
disconnection device consists of two separate MSDs (Mains monitoring with 
allocated Switching Devices) that are connected in series.   Each of these 
MSD constantly monitors the grid quality by checking the frequency, voltage 
and impedance.The redundant circuit and automatic self test on each system 
start up ensure a reliable function of the disconnection device.” For use with a 
wind turbine or solar system this means that the disconnection device will be 
tested around 1-10 times per day on average. 
 

·  The allocated switch device for the MSDs is the Matsushita DE1A 16A single 
pole relay. One relay is provided Live and one for Neutral.    The MSDs are 
energised from the dc source (wind or solar power). In the case that there is 
no wind or solar power then the MSDs are unpowered and the relay status is 
open/safe.  

2.7 Electrical Wiring 
Proven recommend that electrical wiring and installation are carried in accordance 
with the Energy Saving Trust publication CE72 – ‘Installing small wind – powered 
electricity  generating systems’ and BS7671 – ‘ IEE  Wiring Regulations for Electrical 
Installations’.  

The schematic drawings provided in appendix A have been provided to assist in 
wiring components to the above mentioned standards. 
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3.0 Mechanical Installation 

3.1 Tools Required 
 

Number  Description  Used For  

2 10mm Spanners (1 open ended) Slip Rings 

2 13mm Spanners (1 open ended) Blade and Spring Fixings 

2 17mm Spanners (1 open ended) Lower Yaw Bearing – Damper Rod 

2 22mm Spanners (1 open ended) 
Main Shaft Bearing (rotor end – normally 
factory tightened) 

2 24mm Spanners (1 open ended) 
Upper Yaw Bearing ( plus main shaft 
bearing at generator end – normally factory 
tightened) 

2 30mm Spanners  Damper assembly bolts  

1 3 mm Allen Key Slip Rings grub screw 

1 4 mm Allen Key Yaw Bearing grub screw 

1 Pair of Wire Snips Trimming cover cable ties 

1 

46mm and 55mm Spanner ( e.g. 55mm 
socket on ¾” drive ratchet with 1m scaffold 
tube or similar for extension. 4” to 6” socket 
extension sometimes useful) 

55mm for TM1500 M36 Tower Bolts 
(connecting tower onto base plate) 

46mm for M30 Foundation bolt nuts 
(connecting base plate to concrete) 

1 Tube of glazing silicon & gun Cover Sealant 

1 
Threadlocking compound (A118, loctite or 
similar) 

All Fixings – must be used on all 
stainless steel nuts and bolts 

1 Set 
Pliers, Wirestrippers, large crimping tool, 
assorted crimp lugs etc 

Wiring 

1 Hacksaw 

Occasionally Stainless steel nuts lock 
during tightening.   Hacksaw is sometimes 
the last resort!   May also be used to trim 
foundation j-bolts if required 

5 
4T snatch blocks with shackle and 90m 
(13mm diameter) wire rope  

Raising & Lowering on standard 15m mast. 

1 Flat file 
Removing any galvanising drips to allow 
tower fitting with yaw bearing 

1 Torque Wrench 
All fixings should be tightened to a torque 
value where stated. 

 



�����	�����	� !��! ��	�"!	#!��� � $�����	���� �

���������	�	��
����
� �	��������	�	��
����
� �������� ����������������

3.2 Frame and Tower Assembly 

 

Proven TM1500/15000 is a 15m tilt up self supporting galvanised steel tower. The 
tower is supplied in three sections. The tower is supplied with a set of (2off) gin 
poles.  

 

 

Section Dimensions & Weights: 

 

·  Base Section   5.5m (L) x 0.90m (W)  594kg 
·  Middle Section 5.5m (L) x 0.54m (W)  492kg 
·  Top Section  5.5m (L) x 0.45m (W)  392kg 
·  Gin Pole (2off) 7.2m (L) x 0.18m (W)  216kg each 

 
 
 

3.2.1 Procedure 

 

·  Lift parts off vehicle 

·  Take tower sections to foundation.  

·  Fit lower tower section to base plate 

using hinge pins. 

·  Lift middle section of tower into 

 position. 

·  Slide middle tower section over the 

top end of the base section. 
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·  Winch the two sections together. 
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·  Lift the tower top section and slide over to the winched tower section. Now the 

three sections together. 

 

 

 

 

Advice 
          

Ensure the mast is locked in position for safety before proceeding with 

rest of the installation. 
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3.3 Connecting the Turbine Head to the Yaw Frame 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Important 

Mechanical and electrical 
installations will be required in the 
nacelle of the turbine. 

Also if the turbine head is above 
normal working heights, provision 
will have to be made for scaffolding 
or other access means. 
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3.3.1 Procedure 

·  Slide the yaw frame onto the tower top and locate the bearing against 
underside of tower frame. 

·  Secure with M20 x 80mm and nyloc nuts provided with A118 thread lock 
compound. 

·  Prepare yaw rollers and bolts for fixing by greasing the bolts and rubber ends. 
·  Slide the yaw rollers in place starting from the top two and tighten the yaw 

rubber bolts. 
·  Carefully slide the turbine head frame onto the tower until the tower top spigot 

is just through the bearing sleeve.  

 

 

 

 

 

 

 
 

 

·  Fit yaw bearing onto tower top spigot on onto bottom of turbine head. 
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·  Lift yaw stay and fit to tower top section. 

·  Position the yaw stay by sliding it in 
between the turbine frame tubes to fit 
beside the main shaft bearing at the hub 
end and the bottom of the yaw frame.  

·  Secure yaw stay using 8off M16 x 50 Bolts 
and nyloc nuts supplied (4off for each end). 
Remember to use loctite on bolts. 
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3.4 Preparing the Cable Termination at the Turbine Head End 
 

3.4.1 Procedure 

 

 

·  Assemble down cable installation rods (not supplied) so they are long enough 
to match tower height. 
Alternatively a draw string or 
other suitable methods can be 
used to pull cable down from the 
top of tower to the bottom. 

 

 

 

 

 

 

·  Feed the assembled installation rods (now a long rod) through the tower top 
to the bottom of the tower.  
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·  Using an adhesive tape, attach the brake rope and down cable to the 
assembled installation rod. Pull the end of the rod at the bottom of the tower 
till other end with the attached rope appears. Now detach the rod from the 
down cable and brake rope.  

 

 

 

 

 

 

 

 

 

 

 

 

·  Secure the down cable to the side of the stainless steel cable guide 
(“trumpet”) using two cable ties 
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·  Feed the ends of the brake rope through the stainless steel cable guide and 
the ends of the down cable through the holes on the side (top hat) of stainless 
steel cable guide. 
 

 

 

 

 

 

·  Now fit the slip ring assembly 
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3.5 Slip Ring Assembly  

3.5.1 Description  
 

A slip ring is an electromechanical device that allows continuous electrical connection 
and transmission of power from a stationary part to a rotating structure. Additionally, 
the slip ring helps prevent the down cable and brake rope from twisting. 

The slip ring assembly consists of: 

1. Slip ring (3-ring) including grub screws 
2. Mount stand for slip ring brushes  
3. Slip ring brushes for each ring  
 

 

 

 

 

 

 

 

 

 

3.5.2 Procedure 

 

·  Smooth down the tower spigot surface to be fitted with the slip ring with a sand 
paper. 

·  Slide the slip ring onto the tower top spigot and position slip ring so that it 
overhangs the tower spigot by about 10mm so the top of slip ring lines up with 
“top hat”. Use a 3mm allen key to fix grub screws in place - use A118 or loctite 
on grub screws. 
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·  Loosen the 3 stud nuts on top of the slip ring unit and connect the down cable 
ends at the top hat to the 3 studs. Tighten the stud nuts with a 13mm spanner. 
Note: Any one of the cable ends can be fitted to any of the studs. The two 
washers go on top of the crimped down cable ends. The copper washer is 
placed first. 
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·  Now using two 17mm spanners (or a spanner and socket) attach the slip ring 
brushes to the turbine frame.  

 

 

 

·  With a 10mm socket loosen the bolts on the brushes till the brushes can be 
moved freely. Position the brushes in the middle of the rings. Adjust for good 
contact and then tighten bolts. 

 

 

·  Connect the generator lead out wires to the top of the brushes and tighten 
using a 10mm socket. 
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3.6 Brake Assembly Details  

The wind turbine has a brake for safety during raising/lowering and 

maintenance and in case of emergency. 

The brake stops to the turbine prior to any raise and lower operation.   

The brake assembly is in two parts. There is the hand operated brake winch to be 

mounted to the inside back face of the tower behind the tower door using 2 off M8 x 

30mm bolts and nuts. The other part is the disc brake assembly consisting of a metal 

brake disc, two brake pads with plates, spacers and springs, small lever and square 

bracket and wire rope. 

Application of the main brake winch causes the various parts of the assembly to 

move with ultimately the small lever in the head being pulled down and pushing the 

pads either side of the disc directly into contact with the disc.   

Turbine will slow and stop completely when fully engaged. 
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3.7 Brake Rope Installations 
The mechanical brake assembly is made up of the following components located in 
the nacelle of the turbine: 

1. Brake disc  
2. Brake pads 
3. Nacelle brake levers, which are already factory fitted and connected  
4. The first brake rope runs from nacelle brake lever to the pulley just below the 

brake guide. 
 

 

3.7.1 Procedure 

 

·  Feed brake lever connecting cable (green cable in picture) over the swivel pulley 

and then connect to the stainless steel brake rope as shown in the picture 

below.  
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·  Attach the ends of the brake lever connecting cables to the brake lever. Note the 

ends are split around the shaft as shown in the picture below.  

 

 

·  The free end must be attached to the winch end (as shown below) using a 
swivel and a shackle, the wire should be fed through and around the pin of the 
shackle and adjusted to suit, finally being secured with the two wire rope grips 
supplied. Make sure that the brake winch is payed out before the cable is 
secured. 
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·  Using 3mm rope - two grips are required to secure the end of the rope. 

  

·  The grips should be fitted in such a way that the correct tightening of the grip 

does not damage the outer wires of the rope grip.  

 

·  Position the clips and apply light tension on the rope and tighten all nuts evenly, 

alternating until reaching the specified torque. 

 

·  Length of rope to turn back: 85mm – Tightening torque for nuts: 6.1 Nm. 

 

 

 

 

Due Care & Attention Required 

 

 

3.7.2 Brake Operation  
 

 

 

·  Using tower door key remove tower access door 

·  Brake is applied by using socket “T” bar wrench on M12 nut attached to 

drive spindle.  

.�
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 3.8 Yaw Roller Installation 

The turbine is supplied with  
 

·  2 off self lubricating yaw roller 
 

 

 

 

 

      

 

 

 

 

 

·  2 off self lubricating spring loaded yaw rollers 
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3.8.1 Procedure - Yaw Roller Installation  

·  Fit the two yaw rollers in between the yaw frame at the bottom (side with 

pointed profile). Fit the top one first. Use a plastic wedge as an aid.  

 

·  Now fit the two spring loaded yaw rollers on the opposite side (generator end) 

and secure with M12 x 100 bolts and nyloc nuts supplied 
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3.9 Fitting the Covers 
 

The turbine is supplied with the following covers: 

1. Yaw cover (supplied in 3 pieces) 
2. Nacelle cover (also called the rotor shaft cover - supplied in 2 pieces) 

 

The covers are made from black or white U.V. stabilised polypropylene plastic. 

 

The three yaw cover pieces are to be stitched together using the weatherproof cable 
ties supplied before fitting.  

 

The covers are also fitted to the wind turbine frame using cable ties. The two – piece 
nacelle covers are stitched together after fitting to the turbine frame individually. 

 

 

 

 

 

 

 

 

 

                

 

Advice 
 

The yaw cover must be fitted first . 
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3.9.1 Fitting the Yaw Cover 
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Procedure 

 

Step 1: Offer up yaw cover part 1 to the frame and attach using the cable ties at the 
positions shown. Feed cable tie from front through cover around the steel bar and 
back through the other hole, secure tie but do not  fully tighten until all ties have been 
fitted. 
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Step 2: Fold the cover around the frame under the generator end and secure the 
cover to the frame as in step 1. 
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 Step 3: Offer up either yaw cover part 2 or 3 (depending on side you are working 
from) to the frame.  Fit the cover under part 1 and inside bottom frame, secure cover 
to the frame then stitch together the two cover parts as shown. 
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Step 4: Offer up 
the final part of the 
yaw cover and fit 
as in step 3.   Now 
feed cable ties 
through the 
covers, going 
around the 
diagonal tube 
piece and coming 
back through the 
covers.  This 
secures both parts 
2 and 3 to the tube 
and to each other.  
Now stitch the 
ends of parts 2 
and 3 together as shown.  Finally tighten all ties and trim. 
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3.9.2 Fitting the Nacelle Cover 
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Procedure 

Step 1: Offer up rotor shaft cover part A to the frame, attach using the cable ties at 
the positions shown.  Feed cable ties through cover then through plate and back 
through cover and secure.  This joins cover to frame.  It may be necessary to join 
cable ties together to get the required length. 
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Step 2: Fold the cover over and around the frame and secure as in step 1.  
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Step 3A: Offer up rotor shaft cover part B to the frame.  Fold around the frame and fit 
this cover under the edge of rotor shaft cover part A as shown. Loosely stitch the 
cover parts together at the points shown.  When stitching these parts together be 
sure to go around the frame as well. 
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Step 3B: Fit ties through the rest of the cover holes and around frame parts. Finally 
tighten all cable ties and trim. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        



�����	�����	� !��! ��	�"!	#!��� � $�����	���� �

���������	�	��
����
� �	��������	�	��
����
� �������� ����������������

 

4.0 Blade & Spring Damper Fitment  

 

 

 

 

 

 

The correct fitment of blades and dampers is critic al to the correct operation of 
the turbine! 

 

Please ensure you carefully follow the assembly ins tructions below. 
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4.1 Blade Details 

 

Caution! 

Treat the blades with exceptional care – especially the leading 
and trailing edges of the airfoil. 

The blades are supplied as a balanced and matched set of 
three. Ensure each balanced set is keep and used together at 
all times. 

 

4.1.1 Blade Description 
The blades are an assembly made from the following parts;  

An airfoil – Glass reinforced Thermoplastic  

Zebedee hinge at blade root – Polyurethane reinforced with rope and steel inserts. 

Support plates and brackets – Galvanised steel. 

 

These three parts are supplied already assembled (PU15000). 

4.1.2 Assembly Details 
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4.2 Fitting the blades. 
At least two people are required to fit these blade s. 

 

In order to easily and correctly fit the blades to the turbine the turbine head should be 
winched up to a suitable working height, this is normally with the hub at about chest 
height.  After doing this you should brace the tower in this position raised position for 
added safety.  

 

·  Fit blade clamp plate to the front (outside) face of the rotor plate with supplied 
M12 x 80 mm bolts (heads of bolts should be on outside face of rotor plates). 
Tighten the bolts enough to close the gap between the clamp plate and the 
rotor plate.  Remember to leave enough space to fit the blade and the two 
plastic washers in the gap.  
 

 
 

                 

 

·  Lift blade up into position and insert the edge of the hinge into the clamp plate. 
Ensure you have the blade in the correct orientation – as you offer up the 
blade the leading edge should be in your left hand and th e trailing in your 
right.  Remember to insert a plastic washer either side, top and bottom of the 
hinge and inside the clamp plate. 
 

·  Use a screwdriver or similar to help align the hinge holes with the holes in the 
rotor plate. Start inserting the M12 x 80mm bolts from the front side of the hub 
through the hinge and the plastic washers. Secure with Nyloc nut and some 
thread lock liquid. 
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·  The two M12 and the single M16 bolts shown above should be fitted through 
the front hub plate and hinge but left flush with the inside edge of rotor plate. 
These will be used later to secure the damper assembly. 
 

·  With the exception of the two M12 bolts and the M16 bolts detailed above, all 
of the other M12 bolts can be tightened up fully to a torque of 90 Nm. Use 
thread lock liquid on all bolts. 

 
·  Complete above procedure for the other two blades. 

 

4.3 Fitting the dampers 
�

4.3.1 Damper Assembly Details. 

 

The dampers come with the fixing brackets loosely fitted and should have required 
fixing bolts attached. 

Damper assemblies are supplied as shown below. 
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4.3.2 – Fitting the damper assembly to the hub.  

 

Caution the damper units are heavy! 

 

·  Present the damper assembly to the hub – line up the spring hub bracket with 
the two holes in the hub plate. 

·  Fit two M16 bolts through the bracket and the hub plate – fit nyloc nut enough 
only to support the damper assembly at this stage. 
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·  Line up the other end of the damper assembly with the holes in the front hub 
plate – 3 holes 2 x M12 and 1 x M16. 

 

                             

 

·  Push home the 2 x M12 and M16 bolts through the clamp plate, hub, hinge 
and damper bracket, secure using some thread lock and the nyloc nuts 
supplied. Tighten bolts fully – M16 to 170 Nm and M12 to 90 N m. 
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·  Next you must ensure that the damper rod is square against the bracket. To 
check this you must loosen the lock nut (half nut) on the end of the rod.  
Then tighten the large nut against the bracket max 170Nm, you will notice 
copper grease on these threads, do not apply thread lock to these 
threads ! 

Tighten the lock nut against the other nut using thread lock . 

 

·  The spring hub bracket can now be tightened up fully against the hub plate. 
The nature of the assembly and the position of the cast lug bracket make it 
difficult to access the one of the bolt heads for tightening. To tighten this bolt 
you must rotate the damper rod within the bracket – this will give some 
clearance to allow the bolt to be tightened correctly. Use a 17mm spanner on 
the flats of the end of the damper rod rotate the lug just enough to allow 
access for the torque  

 

·  Apply some thread lock to the M16 bolts and tighten them to 170 Nm. 
 

·  Remember to return the lug to the correct position by rotating the rod back 
using the 17mm spanner. 
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·  Next the damper rod nearest the blade end should be tightened up. 
 

·  Loosen the lock nut (half nut)  
 

·  Tighten the large nut until the rubber bush is just touching the bracket – stop.  
 

·  Do not use thread lock on these threads! 
 

·  Re-tighten lock nut using thread lock  against large nut to secure the rod 
assembly. 

 

                                               

 

 

4.3.3 - Fitting the steel rope strop           

 

��
, �	�#��
 ,�����'��	'�



�����	�����	� !��! ��	�"!	#!��� � $�����	���� �

���������	�	��
����
� �	��������	�	��
����
� �������� ����������������

·  Fit the wire rope between the lugs on the damper using the M16 bolts and 
spacer supplied. 

·  Pick rope; insert spacer into rope eye, fit rope with spacer into lug, feed bolt 
through lugs and spacer assembly. Tighten bolt to a torque of 90 Nm. 
 

                                     

 

                          

 

 

·  Take other end of rope and attach the eye of rope and spacer as before to 
bracket on the blade. 

·  Tighten bolt to a torque of 90 Nm 
 

·  Repeat above procedure for the other two damper assemblies.  
Remember to only use thread lock where detailed. 
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The blade and damper assemblies should now be fully fitted.  

You should now check all blade and damper assemblies are correctly assembled and 
tightened to correct torque values. 

 

You should also check that there are no tools or equipment left resting on the hub. 

 

4.4 Raising the Turbine.  

  

Caution! 

·  Keep brake fully engaged (ON) throughout till turbine is 
            ready to be commissioned. 

·  Clear lifting area of all non-essential personnel. Do not 
allow any non-essential personnel to be in the vicinity  

            of the wind turbine whilst raising and lowering.  
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4.4.1. Methods for raising the turbine 

 

The only recommended method of raising and lowering of the turbine is using a 
pulley system and a manual or automatic winch 

 

 

4.4.2. Pulley system and winch (manual or automatic ). 

 

Requirements: 
·  1 x 3.2t Hydraulic Tirfor – or similar rated manual winch. 
·  60m Tirfor Wire Rope 16mm dia 3.25 ton shackle one end. 
·  2off 8 Ton Snatch Blocks capable of taking the 16mm tirfor rope 
·  4off 5.75 Ton Bell end shackles with an opening of approx 60mm 
·  1off 3.6 Ton wire rope Approx 2M long. 

 

Procedure 

1) Connect the tirfor cable at the end of the gin poles using 5.75 Ton shackle. 
 

                 
 

2) Loop wire sling through anchor pin and attach a snatch block to the sling. 
3) Open snatch block and pass tirfor cable through the block close the block. 
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4) Attach 5.75 ton shackle and the other snatch block to the end of the gin pole. 
 

5) Open snatch block and pass the tirfor cable through the block close the block. 
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6) Pass the end of the tirfor cable through the tirfor pull through the excess 
cable. 
 

7) Attach the tirfor to the anchor using the other two 5.75 ton shackles. 
 
 
 
 

 

                                            

                                    
8) Lock off the tirfor ready for use and attach power pack! 
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9) Set the tirfor for raising the tower. Clean the top of the base plate, the 

underside of the tower flange ensuring there is no debris which can be 
trapped under the bolt head or between the tower flange and the base plate. 
Check that down and SWA cables will not be trapped under the mast. 

                              

10) Winch turbine assembly to upright position – keep rope tension at this point. 
Fit the tower flange bolts with spherical washers under the bolt heads. Use 
both parts of the spherical washers with the curved surfaces facing each 
other. Initially torque the tower flange bolts evenly to 200Nm. Use shims if 
there is a gap between the underside of the tower flange and the top of the 
base plate. (use 55mm socket and extension bar – see separate table for final 
bolt torque settings). Release tension on wire rope and remove pulley/wire 
rope from the lifting area. Dismantle gin pole assembly and wrap gin pole 
rope around the tower. 
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4.5 Lowering the Turbine 

 

 

 

Caution! 

Clear lifting area of all non - essential personnel. Do not allow 
anyone to be in the vicinity of the wind turbine whilst raising and 
lowering. 

 

 

 

 

Procedure 

 

·  Apply wind turbine service brake. Place tressal or wooden plank to provide 
support for turbine when in lowered position. 

·  Fit gin pole and pulley assembly as for raising above. Check all shackles, 
bolts and fittings are secure – check again before lowering. 

·  Fit end of pulley rope to winch system as detailed earlier. 
·  Make sure hinge pin 

and its splits are in 
place. 

·  Loosen and remove 
tower base bolts 

·  Pay out a little rope 
and lift end of gin pole 
to tilt wind turbine over 
balance point until 
strain comes on pulley 
rope. 

·  Lower the turbine using 
the winch system. 
 

 

 

 

5.0 Wind Turbine Operation 
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Once installed and commissioned the Proven15 operates automatically. 

Power output will vary with wind speed according to the power curve. 

 

5.1 Power Curve 

The power Curve is a graph that illustrates how the power output of the wind turbine 

varies with wind speeds. The power curve has been developed from collating a 

number of data logs obtained through standard testing procedures for a year.  

Cut-in Wind Speed : Is that wind speed at which the wind transfers enough force to 

turn the rotor blades.  

Start-up Wind Speed : Is that wind speed at which the turbine just begins to produce 

power. At start-up, the rotor blades turn fast enough and have adequate torque to 

enable the generation of power. 

Although cut-in and start-up wind speeds are fairly close, they should not be 

mistaken to be the same. 
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Rated Wind Speed : Is the wind speed at which the turbine attains rated power. That 

occurs around 12m/s for a Proven 15 and therefore ideally the power output should 

be 15 kW. 

Rated Power : Is the optimum power output of the wind turbine which is 15 kW for the 

Proven 15. 

The Zebedee furl mechanism in place ensures that the output is regulated to the 

rated output at wind speeds above the rated wind speed. 

The power output from the turbine can be determined from the meters installed on 

the panel of the wind turbine controller (rectifier box). This is done by multiplying the 

instantaneous voltage reading in Volts on the voltmeter and the instantaneous 

current reading in Amperes on the ammeter to obtain the instantaneous power in 

Watt. Note that 1 kilowatt (kW) = 1000 Watt (W). 

 

5.2 Vibration 

The turbine should run smoothly at all wind speeds.    Any significant vibration of the 

turbine and tower assembly should be reported to Proven Energy and the turbine 

stopped. 

 

5.3 Noise 

Virtually every device with a moving part makes noise and turbines are no exception. 

The turbine noise is produced by swishing sound from the blades as they rotate in 

the wind and is generally proportional to the wind speed and turbulence level.  Noise 

is measured in decibels (dB).   The noise the wind turbine creates is expressed in 

terms of sound power level which is a measurement of the noise power emitted by 

the turbine.  

Proven Wind turbines have low noise levels because they have no gearboxes which 

are a major source of turbine noise.  For example at 5m/s the emitted noise level is 

48 dB (A) It is perfectly normal to stand underneath the turbine and practically have a 
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conversation without shouting. At the rated speed however i.e. the speed where the 

blades cone in to limit power output to rated; the noise level will increase slightly.  

Other than that any non-air noise should be reported to Proven Energy. 

 

 

 

 

 

 

 

 

6.0 Wind Turbine Maintenance 



�����	�����	� !��! ��	�"!	#!��� � $�����	���� �

���������	�	��
����
� �	��������	�	��
����
� �������� ����������������

6.1 Wind Turbine Maintenance Schematic  
 

 

�

�
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6.2 Wind Turbine Maintenance Schedule 
 

 

TASK 

 

TYPE OF SERVICE CHECK 

INITIAL 3 

MONTHS 
QUARTERLY ANNUALLY 

10 YEARS 

AFTER 

Check for smooth 

running 
�  �  �  �  

Check tower bolts �  �  �  �  

Check ph-ph voltage �  - �  �  

Check brake operation �  - �  �  

Check blades �  - �  �  

Clean slip rings - - �  �  

Check slip ring brushes - - �  �  

Grease shaft bearings - - �  �  

Grease yaw bearing - - �  �  

Check covers - - �  �  

Check welds - - �  �  

Change springs - - �  �  

Change blades  - - - �  
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6.3 Recommended Service Tools 
 
 

Tools and equipment  Check  

1. Large socket set with extension handle  

2. Sledge hammer  

3. Stainless steel shim strip  

4. Tressal  

5. Gin pole & bolts  

6. Fixings, screws & rawplugs  

7. Electric drill & extension  

8. Large crimping tool   

9. Small crimping tool  

10. Selection of crimps  

11. Snips  

12. Wire Strippers  

13. Pliers  

14. Knife   

15. Threadlocking compound (Loctite)  

16. Shifting spanners  

17. Ratchet & socket  

18. Spanners (all sizes)  

19. Screwdrivers  

20. Allen keys (all sizes)  

21. Cable ties   

22. Cable clips  

23. Silicone sealant  

24. Sealant gun  

25. Electrical test meter  

26. Safety glasses  

27. Safety goggles (batteries)  

28. Gloves  

29. Insulation tape  

30. Fuses & relays  

31. Tower door key   

32. Spare hinge & split pins  

33. Spare nuts & bolts  

34. Spare washers  
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6.4 Maintenance Check List 
 

KEY: 

·  X = Check  �    G = Grease   �   A = Adjust if 
need be 

·  C = Clean  �     R = Replace if need be 
 

TOWER / BASE    

1  GENERAL CONDITION X   

2  FOUNDATIONS X   

3  NUT / BOLT TIGHTNESS X A  

4  S/S SHIM  X A  

5  WELDS / FILLETS X   

6  HINGE BOLTS X   

7  GIN POLE ASSEMBLY X   

SLIP RING ASSEMBLY     

8    SLIP RING CONNECTIONS X   

9    SLIP RING BODY X C  

10  SLIP RING BRUSHES X A R 

11 TOPHAT X   

12  NUT / BOLT TIGHTNESS X A  

13  STAINLESS STEEL CABLE GUIDE X   

BLADES & SPRINGS     

14  BLADE CONDITION X   

15  P.U. HINGES X   

16  BLADE FIXINGS X   

17  SPRING FIXINGS X   

18  SPRING CONDITION X   

19  NUT / BOLT TIGHTNESS X A  

20  WEDGES -   
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21  WASHERS / CLAMPS X   

BRAKE SYSTEM    

22  BRAKE ASSEMBLY PARTS X   

23  BRAKE OPERATION X   

24  BRAKE PADS X R  

25  SHACKLE / ELASTIC X   

26  BRAKE ROPE CONDITION X R  

27  BRAKE LEVER & WINCH X   

ELECTRICAL SYSTEM    

28  CONTROLLER OPERATION X   

29  V & I METER OPERATION X   

30  CABLE CONNECTIONS X A  

31  CONDITION OF WIRING X   

32  INVERTER CONNECTIONS X   

COVERS & OTHER CHECKS    

33  YAW COVER CONDITION X   

34  NACELLE COVER CONDITION X   

35  CABLE TIES X R  
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6.5 Recommended Spares 
 

·  Set (3) of Turbine Blades with PU Hinge & Fixings 
·  Set (4) of Yaw Rollers with Fixings 
·  Set (3) of Dampers with rope strops 
·  Set (4) of Brake Pads 
·  Slip Ring with Brushes and Fixings 

 
 
Caution! 
Any damaged or cracked blade should be repaired or replaced 
immediately. 

 

7.0 Trouble shooting 

 

 

 

Problem Possible Cause(s) Diagnosis Remedy 

Louder than quoted 
noise level 

- Loose fittings or 
components 

- Check to see if all fittings 
and components are tightly 
fitted 

- Check for components 
rubbing  

- Tighten loose fittings or 
components 

Turbine fails to turn 
in good wind 

- Shorted cables 

- Shorted diodes 

- Failed bearings 

-Foreign object in 
generator 

- Brake on 

- Shorted generator 

- Check connections 

- Visually inspect generator 
through vents 

-  Remove tower door to 
check brake 

- Check ph – ph voltage & 
resistances across the 
phases 

- Repair short circuit 

- Replace faulty diodes 

- Replace bearings 

- Remove obstruction 

- Release brake 

- Replace generator core 

Turbine turns slowly 
in good wind 

- Partial short in 
cables 

- Diode short 

- Check connections 
- Repair short circuit 

- Replace diode 
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Low output 

 

-Low wind speeds 

-Obstructions 
around turbine 

-High power usage 

- Measure wind speed 

- Check siting of turbine 

- Check power usage 

- Site turbine in a better     
location or height 

- Economise power use 

Turbine vibrates 
excessively 

-Blades incorrectly 
fitted or out of 
balance 

-Yaw bearing or 
yaw roller  worn 

- Check blade fittings 

- Check yaw bearing 

- Check yaw rollers 

- Fix blade properly and 
balanced 

- Replace yaw bearing 

- Replace yaw rollers 

No output though 
turbine turns in high 
wind speed 

-Cables 
disconnected 

-Battery fuse blown 

-Controller 
ammeter open 
circuit 

- Check connections 

 

- Fix cables 

- Replace fuse 

- Replace meter 

Turbine free 
wheeling 

-  Inverter 
disconnected 

-  Check fault code on 
the inverter 

- Refer to inverter 
manual for recommend 
solution 
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8.0 Appendices 

 

 

 

Appendix A: Electrical Schematic Drawings 

 

Appendix B: Proven Warranty Statement 

 

Appendix C: Delivery, Storage and Handling of Proven Wind Turbines 

 

Appendix D: Bolt torque table 
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Appendix A 

 

Electrical Schematic Drawings
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                Please change the Default setting to GB / G83 before proceeding to change the rest of the parameters 

 
 
 
 
 

 
 
 
PROVEN 15 INSTALLATION USING THREE WINDY BOY 6000  

 
     PROVEN PARAMETER SETUP LIST (UK) FOR WINDY BOY 6000  

 
INVERTER SERIAL No.  

 
CUSTOMER NAME:  

 
INSTALLER NAME:  

 
 
PARAMETER  
 
 

Upv - Start 
T - Start 
T - Stop 
Usoll-Konst 
P Limit 
I-NI TEST 
Uac - Min 
Uac - Max 
AcVtgRPro 
Vac-Tavg 
Fac - Delta - 
Fac - Delta + 
Fac-Tavg 
dFac - Max  
dZac - Max 
 

Hardware - BFS 1.00 Version 
Software - BFR 2.550 Version 
Software - SRR  2.550 Version 
 
 
INST CODE 
 
Udc Wind Start 
Udc Wind Mid 
Udc Wind Max 
KP-Wind Reg 
KI-Wind Reg 
Fac-Start delta 
FacLimit delta 
T-Stop-Fan 
T-Start-Fan 
T-Max-Fan 
Fac-Test 
P-Wind-Ramp 
P-Wind-Mid 
Betriebsart 
Memory Function 
*Default 
Storage  

 
 
 
INVERTER 1  
 
250.000v 
180.000 s 
300.000  s 
600.000 v 
6000 W 
0.00mA 
209.000 v 
264.000 v 
263.00 v 
80.000ms 
3 Hz 
0.5 Hz 
80.000ms 
0.25 Hz/s 
350.0 mOhm 
 
 
 
 
 
 
INSTALLER 
 
260.000v 
300.000V 
320.000v 
0.015 
0.005 
1.000Hz 
2.000Hz 
50.000grdC 
70.000grdC 
90.000grdC 
0 
1000.000W 
3000.000W 
Turbine 
Keine Function 
GB / G83 
Permanent 

 
 
VALUE  

 
INVERTER 2  
 
250.000v 
180.000 s 
300.000  s 
600.000 v 
6000 W 
0.00mA 
209.000 v 
264.000 v 
263.00 v 
80.000ms 
3 Hz 
0.5 Hz 
80.000ms 
0.25 Hz/s 
350.0 mOhm 
 
 
 
 
 
 
INSTALLER 
 
260.000v 
300.000V 
320.000v 
0.015 
0.005 
1.000Hz 
2.000Hz 
50.000grdC 
70.000grdC 
90.000grdC 
0 
1000.000W 
3000.000W 
Turbine 
Keine Function 
GB / G83 
Permanent 

 
 
 
INVERTER 3  
 
250.000v 
180.000 s 
300.000  s 
600.000 v 
6000 W 
0.00mA 
209.000 v 
264.000 v 
263.00 v 
80.000ms 
3 Hz 
0.5 Hz 
80.000ms 
0.25 Hz/s 
350.0 mOhm 
 
 
 
 
 
 
INSTALLER 
 
260.000v 
300.000V 
320.000v 
0.015 
0.005 
1.000Hz 
2.000Hz 
50.000grdC 
70.000grdC 
90.000grdC 
0 
1000.000W 
3000.000W 
Turbine 
Keine Function 
GB / G83 
Permanent 
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Appendix B 

 

 

Proven Warranty Statement 

 

 

 

(TO BE RELEASED SHORTLY) 
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Appendix C 

 

Delivery, Storage and Handling  

of  

Proven Wind Turbines
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Delivery, Storage and Handling of  
Proven wind turbines 
 
 

1. Delivery 
 

Before delivery, Proven wind turbine and its various components should be protected 
to ensure the components remain in good condition until they are ready for 
installation. All materials for delivery should be verified against the delivery 
document. All required accessories should be delivered together with the main 
components (excluding the foundation kit which should be delivered prior to the wind 
turbine shipment). Materials could be packed in either wood pallets or wood/carton 
boxes. Upon delivery on site, the materials should be checked for damages during 
transportation and that the delivered materials are in compliance with the 
specifications. Any damaged or incorrect materials should be returned to Proven 
Energy. 
 

2. Storage 
 

Delivery of materials should be carefully planned according to the installation 
schedule as to minimise the storage time on site where the possibility of damages is 
higher. Proper site storage is important in preventing damages to the Proven wind 
turbine and it’s components. A suitable storage location should be: 
 

• sheltered from weathering and fallen objects; and 
• located for ease of material handling and movement. 

 
Components should be placed so that there is no direct contact with the ground.  
In addition, the various components should be arranged according to the installation 
sequence to facilitate ease of retrieval, i.e. to minimise searching and unnecessary 
shifting of materials which may lead to damages. 
 

3. Handling 
 

All handling should be performed in accordance with the Proven wind turbine 
installation manual using only approved lifting equipment and slings suitable for the 
load. Exceptional care should be given to the blades – especially the leading and 
trailing edges of the airfoil. Even minor dents can cause a noise issue when the 
turbine is operational.  
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Appendix D 

 

Bolt Torque Table
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Foundation Bolt Torques Nm 

 

 

Size 
Grade 

 
Medium viscosity 

oil 
8.8 10.9 

 
M20 

 
320 460 

 
M24 

 
550 800 

 
M30 

 
1100 1600 

 
M36 

 
1900 2750 

 

 

 

 

 


