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1.0 Introduction 
 

 

1.1 System Description 
 

The PROVEN 2.5 wind turbine generator has a rated output of 2500W at 48V AC.  

 

The PROVEN 2.5 is downwind three bladed wind 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 three polypropylene blades that are 

hinged on a rotor plate. The blades are held in their correct position by springs that allow the 

blades to form a cone shape in high winds. In this shape, the turbine is able to limit its 

overspeed. The turbine frame also houses a service brake assembly that acts upon a brake 

attached to the rotor shaft. 

 

The turbine is supplied with a self supporting tilt up tower which is connected to the turbine 

frame. The tower has a steel baseplate that incorporates a raising and lowering hinge 

mechanism. The brake lever mounted inside the tower is connected to the service brake in the 

turbine head frame.  

 

The top of the tower has a yaw bearing and yaw rubber assembly that permits the turbine 

frame to rotate. Thus turbine is able to rotate freely into the wind as the wind direction 

changes. The speed of rotation of the blades is depended on wind speed.  

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. 

 

1.2 System Components 
 

The main system components for the PROVEN 2.5 wind turbine generator are: 

• Turbine head assembly (including generator)  

• Set of polypropylene blades (3 off)  

• Slip ring assembly 

• Tower and gin pole assembly 

• Wind turbine controller with junction box and cable kit 
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Contained within the hollow tower section are the following components;  

Turbine Brake Rope – 6sq mm diameter brake rope with stainless clamps, eyes and bracket.  

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

tower: 1 x 3 core 16sq mm PVC cable. 

1.3 Package Contents 

 

It would be highly appreciated if you could check the contents of your delivery package 

against the accompanying delivery note to ensure it has all the parts and in their right 

quantities as listed. Thank you. 

 
Trailer conveying turbine package 
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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 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  
 

Electrical installations are to be carried out according to the layout, installation drawings and 

instructions highlighted in the sections below.  

 

 

2.1 Turbine Output Cable 

 
Turbine output cable should be rated to suit the environmental conditions along its entire 

route. Proven recommends 3 – core steel wired armoured cable (SWA). The SWA cable need 

not be enclosed in trucking but where the site conditions dictates, trucking may be used. 

 
The SWA cable should be sized to ensure that the voltage drop along the cable does not 

exceed 4%.  

 

 

2.2 Electrical Schematic Drawing 
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3.0 Mechanical Installation 
 

 

3.1 Tools Required 

 

 

 

Number Description Used For 

2 10 mm Spanners (1 open ended) Slip Rings 

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

2 17 mm Spanners (1 open ended) 
Blade fixing bolts 

Spring U - bracket fixings 

2 19 mm Spanners (1 open ended) Lower Yaw Bearing 

2 24 mm Spanners (1 open ended) 

Upper Yaw Bearing ( plus main 

shaft bearing at generator end – 

normally factory tightened) 

1 5 mm Allen Key Yaw Bearing grub screw 

1 Pair of Wire Snips Trimming cover cable ties 

1 

36mm Spanner ( e.g. 36mm socket 

on ¾” drive ratchet with 1m 

scaffold tube or similar for 

extension. 4” to 6” socket extension 

sometimes useful) 

 

TM650 M20 Tower Bolts  

TM1100 M24 Tower Bolts 

(connecting tower onto base plate) 

 

1 Tube of glazing silicon & gun Cover Sealant 

1 
Threadlocking Compound e.g. 

Loctite Studlock, A118 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 

1 Flat file 

Removing any galvanising drips to 

allow tower fitting with yaw 

bearing 
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3.2 Tower Assembly 
 
Proven TM1100 (11m) tower is supplied in two sections whereas the Proven TM650 (6.5m) 

is single section tower.  

 

 

3.2.1 Procedure 

 

• Lift parts off vehicle 

• The tapered sections need to be fitted together first (see appendix for procedure) 

• Take tower sections to foundation  

• Fit the bottom section of the tower to the base plate of the foundation using hinge pins 

provided.  

 

 

Advice 

Ensure the mast is adequately supported to allow safe working on the head 
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3.3 Fitting the Turbine Head to the Tower Top 
 

3.3.1 Procedure  
Note: The down cable and brake rope can be fitted at this stage when fitting the slip ring 

assembly. 
 

• Prepare tower for fitting with the head  
 

 

• Carefully slide the turbine head frame onto the tower as shown  

 

 

 

 

 

 

 

 

 

 

• Fit bearing on to spigot ensuring grease nipple is accessible and push turbine head 

fully home.  If slip ring brushes 

are fitted then be careful not to 

damage brushes when pushing 

head fully home. 
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• The yaw bearing fixing bolts (M16) 

can now be tightened. The turbine 

head can now rotate around the tower. 

Withdraw the head assembly back off 

the tower approximately 50mm, 

Spread some thread locking 

compound (loctite A118) onto the 

spigot and push head fully home. 

Tighten bearing grub screw using a 

5mm allen key. The thread lock 

compound ensures a secure fit 

between the spigot and the bearing. It 

is also recommended to glue in the 

grub screws to stop them vibrating 

loose. 

 

• Prepare yaw rollers and bolts for fixing by greasing the bolts and rubber ends. 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Fit the two upper yaw rubbers first. Slot bolt through yaw frame hole as shown 

below, and guide it through the rubber and nylon washer and through the lower frame 

hole.  

M16 bolt being 

tightened with a 

wench 

Greased yaw rubbers & fixings 
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• Using a plastic or wooden wedge pry up the frame to make it easy to fit the two 

lower yaw rubbers.  

 

 

Upper yaw rubber 

Slot for lower yaw 

rubber 
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• Tighten the yaw rubber bolts using a 17mm ratchet and spanner. Do not overtighten 

the rubbers so that they can rotate. 

 

 

 

 

 

• Check everything is tight and that the turbine will freely rotate within its yaw axis. 

 

• Finally spin the rotor 

by hand to check that 

nothing rubs. If the 

turbine has been 

roughly handled then 

the domed generator 

cover can get pushed 

against the magnet 

plates. If this is the 

case gently tap the cover back into position and reseal if necessary with silicone. 

 

 

 

 

 

 

M10 bolt 

 

Yaw rubber in place 
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3.4 Slip Ring Assembly  

3.4.1 Description  

 

A slip ring is an electromechanical device that allows continuous electrical connection and 

transmission of power from a stationary 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) with 2 grub screws 

2. Mount stand for slip ring brushes  

3. Slip ring brushes for each ring  

 

 

 

 

 

 

 

 

 

 

3.4.2 Procedure 
 

• Smoothen the tower spigot surface to be fitted with the slip ring with a sand paper. 

 

• If cable is fitted at this stage then feed cable through the slip ring and top hat. If not 

the fit slip ring onto 

spigot, fit top hat into the 

end of slip ring so that it 

butts up against the end of 

the tower top. This is the 

position the slip ring 

should be secured in. 

Slide back the slip ring 

and top hat and apply 

loctite to the spigot and 

then re-fit and secure 

using the grub screws. 

Use a 3mm allen key to 

fix grub screws in place - use A118 on grub screws. 

 

 

 

Slip Ring 

Slip Ring 

Brushes 

Top Hat 
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• 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. 

 

 

 

 

 

 

• Now using two 17mm spanners attach the slip ring brushes to the turbine frame. 

Again be careful not to over tighten as the insulation tube could split.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Down cable installation rods 

Point of 

attachment for 

slip ring brushes 
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• Feed the assembled installation rods (now a long rod) through the slip ring at the 

tower top to the bottom of the tower.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• With a 10mm spanner 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. 

 

 

 

 

 

 

 

 

 

 

 

 

Down cable and 

brake rope at the 

bottom of tower 

Down cable installation rod being 

fed through the slip ring at the 

tower top to the bottom of tower 
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• Using an adhesive tape, attach the brake rope and down cable (power 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.  

 

 

 

 

 

 

• Feed the end of the down cable at the top of the tower through one hole of the top hat 

(secure down cable above top hat 

with cable ties) and similarly 

feed the remaining hole with the 

brake rope.  

 

 

 

 

 

 

 

 

 

Advice 

   Tie the end of the down cable with a cable tie to prevent it slipping through the 

hole. 

 

 

 

 

 

 

• Now fit the top hat to the slip ring. 

 

 

 

 

 

 

 

 

 

 

Down cable and brake rope attached to the 

installation rod 

Down cable ends (generator lead out) fitted through 

top hat. Brake rope goes into the other hole  
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Slip Ring Connections: 

 
This assumes brake rope and cable are in position and are fitted through top hat assembly  

. 

• 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. Do not over 

tighten as you may shear the copper stud. Vibration washers are included to ensure a 

secure fit. Note any cable can be connected to any stud. 
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• Connect the generator lead out wires to the top of the brushes and tighten using a 

10mm 

socket. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10mm socket being used 

to tighten M10 bolt to 

hold generator lead out 

to slip brushes 
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3.5 Brake Rope Installations 

 

 

3.5.1 Procedure 

 

• Attach the end of the brake rope that comes out through the top hat to the shackle 

of the brake lever and tighten using a plier.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brake rope fitted to brake 

lever through the shackle 

Brake lever 

 

Shackle pin 

Brake Rope 
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• Tie the loose brake rope from the generator shaft with a rope to the turbine frame.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brake rope tied 

away from shaft to 

the frame 
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3.5.2 Brake Lever Installation Procedure 

The brake is activated using the brake lever. The brake lever is installed by opening the tower 

door using the tower door key supplied.  

 

• Turn brake lever assembly such that it acts as an overcentre lever (i.e. welded bolt on 

handle closest to back of tower). 

• Bolt the brake lever assembly using the two M6 bolts supplied, remembering to use 

threadlocking compound (loctite) on bolts. 
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3.6 Fitting the Covers 

 

The turbine is supplied with the following covers: 

1. Generator cover  

2. Yaw cover  

3. Nacelle cover (or the rotor shaft cover) 

 

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

fitted to the wind turbine frame using cable ties.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The yaw cover is fitted first! 

 

3.6.1 Fitting the Generator Cover 

 

The generator cover is secured over the electrical generator by means of an SS “Jubilee clip”. 

The generator is supplied with the cover already fitted. 

Generator 

Cover 

Nacelle Cover 

Yaw Cover 
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3.6.2 Fitting the Yaw Cover 

 

Procedure 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Yaw Rubber 

End 

Yaw 

Bearing End 
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STEP 1:  Offer up yaw cover to the frame and attach (see arrows shown below) using the 

cable ties. 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 
STEP 2:  Fold the cover around the frame under the generator end and secure the cover to the 

frame using cable ties as in step 1. 

 

 

 

 

 
 

 

 
STEP 2:  Fold the cover around the frame under the generator end and secure the cover to the 

frame using cable tie (see arrows below) as in step 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Yaw cover being 

positioned 
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STEP 3: Finally tighten all ties and trim 

 

3.6.3 Fitting the Nacelle Cover 

 

 

 

Procedure 
 

 

 

STEP 1:  Fold the cover over and around the nacelle frame 

and secure with cable ties. It may be necessary to join cable 

ties together to get the required length. Tighten all cable ties 

and trim. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rotor Hub 

Generator End 
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3.7 Blades Assembly 

 

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. 

 

 

 

3.7.1 Blade Description 

The blades are made of the following parts 

1. Airfoil – polypropylene 

2. Zebedee hinge at blade root – polyurethane  (PU) 

3. Root of blade – Galvanised steel 

 

These three parts are supplied already assembled. 

 

 

 

 

 

 

 

 

 

 

3.7.2 Fitting the Blades 

 

Procedure 
 

• Put polyprop (plastic) washer on top of hub (NB. back end of hub) 

• Place PU (rubber) hinge of blade on top of washer  

• Place further washer on top with metal clamp plate as final layer 

• Secure blade using M10 bolts and lock nuts provided. It is good practice to use 

Threadlock (e.g. Loctite, Permabond A118 or similar) to lubricate and secure fixings 

against vibration.   Use only a small amount on each bolt. 

 

 

 

 

 

 

 

 

 

Information 

The blades are bolted to the hub plate by 

means of: 

1. SS bolts provided 

2. Galvanised steel clamp plates provided  

3. Polypropylene clamp washer provided.  
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Blade end u – 

bracket 

notches 

Hub end u – bracket 

notch 

 

 

3.8 Zebedee Spring Assembly 

3.8.1 Description 

 

The Zebedee spring assembly consists of the following per blade:  

1. Three (3) individual springs. 

2. U-bracket with M8 x 20mm bolt for connection to spring hub plate.  

3. U-bracket with M8 x 40mm bolt for connection to blade root.  

These three items are supplied already fitted together. 

 

 

 

 

 

 

 

 

Fitting the Zebedee Spring Assembly 

 

2.8.2 Procedure 

 

• Bolt the U-brackets to the spring hub plate and blade roots respectively via the U-

bracket retaining bolts fitted. 

Ensure the notches on both U –

brackets are turned to face the 

tip of the blades. 

 

 

Hub End U-bracket Blade End U-bracket 

M8 x 40mm 
M8 x 20mm 
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• It is very important that the M8 fixing bolts running through the spring ends are not 

fully tightened as they are already factory tightened.   This allows the spring ends to 

freely rotate during normal operation.    However, there should be no lateral 

movement of the spring ends within the spring bracket. 

• Check to ensure that all fasteners are tight (25Nm for hub end and blade end u – 

bracket bolts). 

• Repeat for the remaining set of springs. 
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Notches  

Notch  
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3.9 Raising the Turbine 

 

 
Procedure 

 

• Check hinge pin is in position and split pins at each end. 

• Fit gin pole to bottom of pole to bottom of pole and strut to mid pole bracket – 

check nuts are tight on bolts. 

• Hook Tirfor wire rope to mid pole bracket. Hook Tirfor to winch anchor, feed 

rope through Tirfor as per Tirfor instructions. 

• Check that cables will not be trapped under pole base. 

• Apply wind turbine parking brake 

• Pull wind turbine up slowly with Tirfor. 

• When upright keep tension on rope until all base bolts are in and tight. When 

base bolts are tight, release rope. Dismantle tackle and gin pole. 

• If putting into service, release wind turbine and check rotation is OK, if breezy 

 

 

 
 

 

 

 

 

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. 
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3.10 Lowering the Turbine 
 

Procedure 
 

• Apply wind turbine parking brake. Place trestle or support to offer support 

lowered to pole. 

• Fit gin pole and rope tackle as for raising. Check all shackles, bolts and  

      fittings are secure – check again before lowering. 

• Take up slack in Tirfor. 

• Put handle in lowering position. Make sure hinge pin and its splits are in place. 

• Take out base fixing bolts 

• Pay out a little rope and lift end of gin pole to tilt wind turbine over balance 

point until strain comes on Tirfor. 

• Now lower wind turbine gradually with Tirfor. 

 

3.11 Testing with a Third Party Mast 

 

A cautious approach should be taken to testing the turbine in operation with a new 

design of third party mast. 

 

It is not fully known initially if the mast is suitable for the dynamic operation (rpm 

range 0-300 rpm) of the turbine. 

 

An engineer should maintain a close view of the turbine under operation in a wide 

range of wind speeds and rpms. This may last some days depending on the wind 

conditions! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Important 

If serious wobble or vibration occurs 

then the turbine brake should be applied 

immediately! Report the any problem 

during testing to Proven and mast 

manufacturer. 
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4.0 Wind Turbine Maintenance 
 

Your PROVEN 2.5, like all Proven Energy turbine models, require minimal maintenance. 

We recommend an annual service and regular visual inspection to spot any unusual 

occurrence.  

 

 

 

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

immediately. 

 

 

 

 

4.1 Annual Maintenance: 
 

• Lower wind turbine as described previously 

• Grease (Lithium EP – 2 multi purpose grease recommended) main rotor 

bearings and yaw bearing housing. 1 or 2 pops is recommended. 

• Clean slip-ring assembly with emery cloth  

• Check flange bolts and tower base bolts for tightness 

• Listen for any abnormal noises or excessive vibrations, if any exists check 

for possible loose fittings or components 

• Check brake pad thickness is more than 2mm and replace if worn beyond 

2mm 

• Check brake operation before raising wind turbine 

• Check for general wear and tear and replace any worn parts 

• Pay particular attention to the blades, especially the blade root. A 

damaged or cracked blade should be repaired or replaced immediately. 
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4.2 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 - - √ √ 

Check yaw rubbers   √ √ 

Grease yaw rubber bolts   √ √ 

Grease yaw bearing - - √ √ 

Check covers - - √ √ 

Check welds - - √ √ 

Change springs - - √ √ 

Change blades  - - - √ 
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4.3 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  TOPHAT 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 X   

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 LEVERS  X   

ELECTRICAL SYSTEM    

28  CONTROLLER OPERATION X   

29  V & I METER OPERATION X   

30  CABLE CONNECTIONS X A  

31  CONDITION OF WIRING X   

32 BATTERY ELECTROLYTE X   

    

    

COVERS & OTHER CHECKS    

33  GENERATOR COVER CONDITION X   

34  YAW COVER CONDITION X   

35  NACELLE COVER CONDITION X   

36  CABLE TIES X R  

37 YAW RUBBERS X G  
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4.4 Recommended Spares 
 

• PU2501 Set (3) of Turbine Blades with PU Hinge & Fixings 

• YRO2501 Set (4) of Yaw Rubbers with Fixings 

• ZBT2501 Set (3) of Zebedee Springs with Fixings 

• BRK2501 Set (2) of Brake Pads 

• SLR2501 Slip Ring with Brushes and Fixings 
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5.0 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 

- Tighten loose 

fittings or 

components 

Turbine fails to 

turn in good wind 

- Shorted cables 

- Shorted diodes 

- Failed bearings 

-Foreign object in 

generator 

- Check connections 

- Repair short 

circuit 

- Replace faulty 

diodes 

- Replace bearings 

- Remove 

obstruction 

Turbine turns 

slowly in good 

wind 

- Partial short in 

cables 

- Diode short 

- Check connections 

- Repair short 

circuit 

- Replace diode 

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 

worn 

- Check blade fittings 

- Fix blade properly 

and balanced 

- Replace yaw 

bearing 

No output though 

turbine turns at 

high speed 

-Cables 

disconnected 

-Battery fuse 

blown 

-Controller 

ammeter open 

circuit 

- Check connections 

 

- Fix cables 

- Replace fuse 

- Replace meter 
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6.0 Operation 
 

 

Once installed and commissioned the Proven 2.5 (WT2500) operates automatically. 

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

 

6.1 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 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. 

 

 

 

WT2500 Power Curve
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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 WT2500 and therefore ideally the power output should be 

2.5 kW. 

Rated Power: Is the optimum power output of the wind turbine which is 2.5 kW for 

the WT2500. 

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. 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). 

 

6.2 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. 

 

6.3 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 45 

dB (A) which lower than that of a car passing 20m away at a speed of 40mph (70 – 80 

dB (A)). It is therefore perfectly normal to stand underneath the turbine and 

practically have a 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. 
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6.4 Stopping the Turbine 

 

Due Care & Attention Required 

Due to the nature of the brake assembly on this type of turbine we recommend the use 

of rigger gloves when operating the lever.  

 

Please note there is no risk of serious injury, only a small risk of finger 

entrapment if the lever is not used as directed below.  

 

1. Using key supplied remove tower access door.  

2. Check location of the over centre lever. This lever needs to be in the 12 

O’clock (start) position. If you need to move the 

lever into this position then gently push to the 

right hand side as you move the lever up into start 

position. Be careful not to trap hand between 

these parts as you move them. 

3. Place knot on brake rope over the welded bolt on 

the brake lever.   

4. Firmly pull down lever, brake will start to engage 

as lever arcs downwards. Push firmly into back of 

lever assembly, lever now in 6 O’clock position.  

5. Re-fit tower door and tighten bolts with key. 
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7.0 Appendices 
 

 

Appendix A: Product Warranty 

 

Appendix B: Lifting Equipment Instruction Sheets 

 

Appendix C: Tower Assembly and Erection Procedure 

 

Appendix D: Torque Settings 
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Product Warranty 
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UK Warranty 

 

Proven Wind Energy Products are carefully designed, manufactured, tested and inspected. In 

consequence we undertake to replace any part found to be defective in material or workmanship free of 

charge for a period of two years from delivery to the end user. This warranty covers only those 

products manufactured by Proven Energy Limited. 

 

General Conditions: This warranty does not cover damage to Proven Wind Energy Products resulting 

from unauthorised alteration or modification, accident, misuse, improper installation, operation or 

maintenance or failure to conduct periodic inspections and maintenance. Proven Energy Limited 

reserves the right to repair or replace the defective component(s) at their sole option.  Proven Energy 

Limited does not accept any additional liability for defects from reasonable wear and tear. 

 

Use of Proven Wind Turbines with Mast or Towers manufactured by others: Poor mast design may 

cause vibration both in the mast and the nacelle of the wind turbine. Faults arising from poor mast 

design shall be classed as improper installation (see General Conditions). Mast should be designed to 

avoid resonance within the operating frequency range of the wind turbine. The onus shall lie with the 

owner to show their mast has not caused the fault. 

 

Shipping and Transport Costs:  Warranty repairs will be made at the premises of Proven Authorised 

Representatives or our factory. The end user must return the defective component(s) properly packed, 

and with all freight and insurance charges prepaid. All freight, shipping and insurance costs including 

duties, taxes and import charges incurred in returning Proven Wind Energy Products are to be met by 

end user. 

 

Disclaimer: Proven Energy Limited shall not be liable for any incidental or consequential damages 

resulting from the proper or improper use, for any purpose whatsoever, of Wind Energy Products.   

 

Statutory rights: This warranty in no way diminishes the end user’s statutory or legal rights. 

 

Actions in the Event of a Defect Occurring During Warranty Period: In the unlikely event of a 

defect arising, first ensure the safety of people and equipment by electrical disconnection and 

application of the wind turbine brake, as appropriate. Please notify the Proven Service Department, or 

the Proven Authorised Representative immediately who will advise on the correct procedure. 

 

Minor Faults: f the fault is a minor one and can be rectified by replacing components which could be 

simply fitted by the end user or a local fitter, then a replacement part will be sent as soon as possible by 

post or courier. 

 

Serious Faults: In the unlikely event of a serious fault, Proven Energy Limited or a Proven Authorised 

Representative will arrange for an engineer to attend the, if required, and rectify the fault. The work 

will be charged at standard rates if the conditions of the Proven Warranty as set out above do not apply. 

 

Warranty on other Products Supplied (but not manufactured) by Proven Energy Limited will be 

followed in accordance with the manufacturers recommendation.   
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Export (Outside UK) Warranty 

 

Proven Wind Energy Products are carefully designed, manufactured, tested and inspected. In 

consequence we undertake to replace any part found to be defective in material or workmanship free of 

charge for a period of two years from delivery to the end user. This warranty covers only those 

products manufactured by Proven Energy Limited. 

 

General Conditions: This warranty does not cover damage to Proven Wind Energy Products resulting 

from unauthorised alteration or modification, accident, misuse, improper installation, operation or 

maintenance or failure to conduct periodic inspections and maintenance. Proven Energy Limited 

reserves the right to repair or replace the defective component(s) at their sole option.  Proven Energy 

Limited does not accept any additional liability for defects from reasonable wear and tear. 

 

Use of Proven Wind Turbines with Mast or Towers manufactured by others: Poor mast design may 

cause vibration both in the mast and the nacelle of the wind turbine. Faults arising from poor mast 

design shall be classed as improper installation (see General Conditions). Mast should be designed to 

avoid resonance within the operating frequency range of the wind turbine. The onus shall lie with the 

owner to show their mast has not caused the fault. 

 

Shipping and Transport Costs: Warranty repairs will be made at the premises of Proven Authorised 

Representatives or our factory. The end user must return the defective component(s) properly packed, 

and with all freight and insurance charges prepaid. All freight, shipping and insurance costs including 

duties, frees, taxes and import charges incurred in returning Proven Wind Energy Products are to be 

met by end user. 

 

Disclaimer: Proven Energy Limited shall not be liable for any incidental or consequential damages 

resulting from the proper or improper use, for any purpose whatsoever, of Proven Wind Energy 

Products.   

 

Statutory rights: This warranty in no way diminishes the end user’s statutory or legal rights. 

 
Actions in the Event of a Defect Occurring During Warranty Period: In the unlikely event of a 

defect arising, first ensure the safety of people and equipment by electrical disconnection and 

application of the wind turbine brake, as appropriate. Please notify the Proven Service Department, or 

the Proven Authorised Representative immediately who will advise on the correct procedure. 

 
Minor Faults: If the fault is a minor one and can be rectified by replacing components which could be 

simply fitted by the end user or a local fitter, then a replacement part will be sent as soon as possible by 

post or courier. For some locations, it will be the customer’s responsibility to arrange transport of these 

parts from our Stewarton factory site. 

 

Serious Faults: In the unlikely event of a serious fault, the turbine should be packed in sturdy export 

crate and shipped to our Stewarton factory. All shipping charges shall be responsibility of the customer. 

An appraisal will then be carried out to determine whether works required are covered under warranty 

and customer advised. Any works required which are not covered under Proven Warranty will be 

charged at standard rate. Warranty on other products supplied by (but not manufactured) by Proven 

Energy Limited will be followed in accordance with the manufacture recommendation. 
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                 Lifting Equipment Instruction Sheets 
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Appendix C 

 

 

 

           Tower Erection and Assembly Procedure 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TOWER ASSEMBLY AND ERECTION PROCEDURES 

 
 

The mast should be handled, offloaded, assembled and erected, strictly in accordance 

with our instructions. 

 

Only workmen who have had experience in the erection of high lighting mast or similar 

work should be employed. 

 

 

Outline of Mast Assembly 
 

1. The joint between sections is in effect a tapered spigot and socket connection (like 

a fishing rod), which is first loosely assembled and then strained together into a 

permanent rigid assembly. 

2. The order of assembly is – The base section and its adjoining section are 

assembled and strained together, this assembly and the next section are assembled 

and strained together, and so on. 

3. Stress equipment consist of a steel “A” frame, a TIRFOR winch and compatible 

wire rope and an anchorage assembly. 

 

 

Offload with Assembly Need in Mind 
 

 

Before offloading mast sections, due consideration should be given to the assembly and 

erection, and each section of the mast off loaded on site accordingly. A completed mast 

assembly should be in a position whereby the lifting equipment can erect the mast in a 

single lift without transportation. 

 

Mast Assembly Procedure 

 

1. ASSEMBLY SITE> Assemble each mast as near as possible to its installation 

site, but preferably on level ground. 
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Appendix D 

 

 

 

Torque Settings 
 

 



BOLT TORQUES 
 

Turbine 
Where Bolt Size & 

material 
Torque 

Brackets – metal on 
metal – 75% of bolt 
proof stress 

M8 A2.70 
(Stainless) 

25 Nm 

Brackets and blades   
– bolt passing through 
hinge rubber material 

M8 A2.70 
(Stainless) 

25 Nm 

TM650 Tower base   
– 75% of bolt proof 
stress 

M20 G8.8 441 Nm – 
LUBRICATED BOLTS 

WT2500 

TM1100 Tower base   
– 75% of bolt proof 
stress 

M24  G8.8 686 Nm – 
LUBRICATED BOLTS 

    

Brackets – metal on 
metal – 75% of bolt 
proof stress 

M10 A2.70 
(Stainless) 

35 Nm 

Brackets and blades   
– bolt passing through 
hinge rubber material 

M10 A2.70 
(Stainless) 

25 Nm 

TM900 Tower base   
– 75% of bolt proof 
stress 

M24  G8.8 686 Nm – 
LUBRICATED BOLTS 

WT6000 

TM1500 Tower base   
– 75% of bolt proof 
stress 

M30  G8.8 1363 Nm – 
LUBRICATED BOLTS 

 



BLADE CHECK 
A check needs to be made that the blades have been set-up correctly.   
 

1. Flex the blade until its tip is exactly in line with the hub plate, if possible with a straight 

edge, otherwise by eye.  (If it is not lined up, the tip will be at a different angle!) 

2. Sight down the length of the blade so that only the tip end can be seen 

3. Is the blade mounted the right way round? The flat surface should face upwind (toward 
the generator), the curved surface downwind.  

4. There should be a small angle between the blade profile as seen in this position and the 

hub plate 

5. The leading edge (the rounded ‘nose’ of the profile) should be angled very slightly 

upwind (toward the generator), the trailing edge (the sharp edge) should be very slightly 
downwind 

 
 
 
 

  

Hub plate 

Straight 
edge 

Flat blade 
surface 

 � upwind 

Leading 

edge 

Trailing 

edge 

This line is parallel to 
the hub plate 

Upwind direction – 
towards generator 

Downwind direction– 
towards hub and blades 

Blade tip –

end on 

curved  blade 
surface 

downwind  

This line runs through 
the blade section 


