
PROVEN 2.5 

GRID CONNECT 

INSTALLATION MANUAL 

Proven Energy Ltd 
The Tarus Bullding, Ranking Avenue 
scotish Enterprise Technology Fark 

East Kilonde 575 00F. Scotland 

Tal: +44 (31355 537 0D Fax: +44 ((H1355 597 (HH



Praven 2.5 Insiallation b arial v 3.0 

Table of Contents 

1.0 Introduction 

1.1 System Description 
1.2 System Componenls 
1.3 System Specifications 
1.4 Health & Salety Information 

2.0 Electrical Installatlon 
2 1 Schematic for Connechion 

2.2 G231 

2.3 ECM25040ME:300 Control Box 

2.4 WE 2500 Grd Connect Inverter 
2.5 Dascrigtion of Typical System Oparalion 

2B Method of Disconnecton from Grid 

e.f Electrical Wiring 

3.0 Mechanical Installation 

4.1 Tools Reguirad 
3.2 Frame & Tower Assembly 
3.3 Fitting the Turine Head 1a the Tower Top 
3.4 Slip Ring Assambly 
3.0 Brake Rape Instaliation 

3.6 Fitting the Covers 
3.7 Blade Assembly 
3.8 Zobeden Spring Assembly 
3.9 Raising the Turing 
3.10 Lowering the Turbine 

4.0 Wind Turbine Maintenance 
4.1 Annhual Maintenancea 

4.2 Wind Turbine Maintenance Schedule 

4,3 Maintenance Check List 

4.4 Recommendad Spares 

3.0 Trouble Shooting 

6.0 Wind Turbine Operation 
B.1 Power Cunde 

6.2 Vibration 

6.3 Noisa 

1.0 Appendices 

WA, BTOVENERergy.com infol@ pravenanergy.com Tal +44 {01355 597 004



Praven 2.5 Instaliation Manual v a0 

1.1 System Description 

The PROVENM 2.5 Wind turbine generator has a raled oulput of 2500W at 300V ALC, 

The PROVEM 2.5 is downwind three bladed wind turbine. i comprises a steel turbine 

frama mounted on a steal tower assembly. The turbine frame supperts encapsulated 

windings and bearings 1hat in turn suppott a rotating shaft and parmanant magneat 

retor assembly, One end of the shall has a propelier blade asgsembly comprising 

three glass polypropylene blades thal are hinged on a rolor plate. The blades are 

held in their correct pesition by Zebedes springs that aJH:rw the blades 1o form a cone 

shape in high winds. In this shape, the wrbine is able to Imitl its overspeed. The 

turbine frame also houses a service brake assqfillflj.r thal acts upon a brake attached 

to the rator shaft. 

The lurbing is suppliad with a self supporting tilt up tower which is connactad 1o the 

turbine frame. The tower Kas a stesl baseplate that ncorporates a raising and 

lowering hinge mechanigm. A winch moonted inside the lower is connecled Lo the 

sarvice brake in the IiJrhinE: frame, 

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

turbing frama o ratate. Thus turbine is abde 1o ralate freely intoe tha wind as the wind 

diraction changes, The spead of rotalion of the blades s depended an wind speed, 

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

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

The main system components for the PROVEN 2.5 wind turbine generalor are; 

«  Turbine frame & generator including junction box 

« (Glass polypropylene blades (3 off) 

«  Slip ring wnit 

«  6.5m or 11m titt up sell supporting 1ower 

»  Brake Assembly 

Contained within the holicw tower section are the Fnl]_;_:i_i'i'.ririg companents: 

« Turbine brake rope — 3mm Diameter Stainless Steel Wire rope 

« Brake winch 

+ Power cable - Between slip-ring unit at the tower top and the jurclion box 

at the bottom; 1 x 3 core10sg mm cakle 
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1.3 System Specifications 

PROVEN 2.5 (2 5 wind turbing) 
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1.4 Health and Safety Information 

Please refer installabion and servicing 1o qualiied sernce personne| only. High 

currants are produced by this wind turbine system and incomact installation or use 

may result in 

» risk of electne shock gr fire 
« mechanical damage 

Warning! 
Installation of the wrizine involves handling heavy components such as 

the turbine nacelle, blades and covers. Appropriate work wear (2.4, 

gloves, helmets, salely loatwear and eya protection) appropriate lifig 
qear, techniques and apgropriate numt;gr'ijf personngl shoukd be used 

at all times, 

Personal Precautions 

Froven recommend a two person team as a minimum for mechanical installation of a 

Proven Wind Turbine — _fl:]-E"y' should use standard protective clothing, 

Lise only certified hiting straps and strops. 

Weather 
The turbine should beinstalled in periods of wind speeds less than 

12 mv's (25 mph gr 43 km'h) and generally calm weather condiliens. 

o’ 
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The Proven 2.5/300 15 specially designed for connection to LY netwark at 230V ac 
S0Hz nommal by means of the WB-2500 grid cannect inverter (SMA Windy Boy). 

It is suitable for domestic, agricultural and SME applicaticns and will produce from 
= a0l — 5,000 KWh per annum depending on the wind resource available. & 

description of the main electrical component parls of the system s as fallows: 

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

« Proven 2.5 wind Wrine containing GW2500 3-phase AC synchronous 
varable speed allarmator 

« Proven grd connect inverter & controller package comprising 
o DO Disconnect — allowing the furbine o be solated fram the gnd 

CONNECT INverars. 
o EGM2504MEIO0 controller which displays turbing woltage and 

current, rectifies AC input from the turbine and outputs OO power 

to the grd connect inverters 
oo WEB-2500 SMA Windy Boy grid connect inverlar ol lhe salf 

commutating static Iype. 

«  AC Discannect Lockable — allowing the grid to be securely saolated fram 
the invertar. 

The output from the AC lockable disconnect is normally connected to a spare fuse or 

breaker al the customer distribution board rated at 10A, 

2.2 GW2501 

The Praven 2.5 cantains a purpoese bult parmanent magnel generator which s 
diractly driven by the rotor at vanable speed accarding to wind conditions.  All of the 

technical intormation on the GW2501 below is provided for information anly — the 

orly bt of the systerm Lhat Is “sean” by The grid system 15 the grid connecl inverter 
(soe following sections). 

2.2.1 Type of Generator 

The GW2501 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 urkine,  The oulput 
valtage during normal cperation 15 dependeant on tha load placed an the ganerator, 

The output of the genaratar is connected to the ECM2304ME300 contral box which 

cantains a 3-phase rectifier. 
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Input DC 
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There are ng 1euching parts or brushas in the maching and it is mainlenance free. 
The GW2300 has & poles and has a nominal AC frequency of 20Hz @ 300 rpm. 

The generater can be disconnacted at any load without any problems —in this case 
the winding vellage rises and tha turking will speed up slightly until Ihe blades 
machanically govern ta the maximum rpm. On reconnaction of load, the turbine 
winding voltage will fall gradually to normal cperating value due to the intelligent 

switch-on strategy of the inverters used (after the swilch on delay period has 
passad). 
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2.3 ECM2504ME/300 Control Box 

The ECM2504ME300 has the following funclions 

«  Converts cutpul 3-phasa AC variable voltage of the turbing to DC variable 
viltage for input to the grid connect inverters. 

 Isolation point for the lurung. 
« Displays V, | (D) trom the turbine. 

2.4 WB-2500 Grid Connect Inverter 

The WB-2500 grd connect inverter has the 1ollowing functions 

« Conversion of varable wvaltage DG input to synchronised 230%ac B0Hz 
naminal 

= 180s delay aftar grid faull unll re-cannect 1o grid 
« Trip aut on over/under voltage 

= Trip aut on gverfunder raquency 

The WB-2500 inverter has been type tested for suitability for use under (G831 

requlations. 

2.4.1 Description of Typical System Commissioning Procedure 

Al the slan of a typical commissioning procedure the following should be the situation 

= The turbine is mechanically braked 
* The turbine is isolated from the grid connact inverters 
= The grd connect inverter is isolated from the grid 

The lypical start up sequence is: 

« Connect the 3 phase ac zupply from wind turbine o the inverters by swilching 

on the 3 pole discannect in the ECM2504ME/300 confraller. 

« Release the wind turbing machanical brake.  The turbine starts o rotate if 
wind conditions are mora than about Smph.  The inverter waits until input DG 

valtage is ~260Y before starting its self test and safety procedures at which 
paint the ORAMGE LED on the fronl of the inverter will flash approx ance per 
SeLand. 

« Connecl the inverters ta grid AC by turning the lockable AC disconnect to the 
ON posiion. AL this painl The inverters start monitoring grd AG vollage, 
frequency and impedance.  After a few saconds the GREEN LED stans (o 
flash.  First the inverter checks voltage and frequency are within allowed 
ranges and that grid impedance is =1.250, I all is OK then it wails 180 
secands (requirad by GBI and GBY) and then starts 115 “cormes! o AC 
network” procedura.  Aftar complation of this procedure {will take approx 5 
minutes depending on wind conditions the GREEN LED will stay on 

continuously, 
« |f the inverter input DG voltage is <180V00 for =300 seconds than there is 

nat encugh wind power available and the inverter shuts down and goes into 

sleep mode (Al LEDs off)..  Higher input DG voltages will wake it up when 
wind speeads increase and it will then repeal this connadction procedure. 
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2.5 Description of Typical System Operation 

A lypical operaling stralegy during & windy period s summansed by - 

« Continuous and automatic manitoring of Vac and fac by the inverier. 

» Irverter will disconnest from gnd netwark in <05 seconds should V. or 1, go 

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

avallable, 
A typical operating strategy during a calm period is summarised by:- 

« Inverter goes inlo sleep mode atter disconnectling from grid network., 
« i wind increasas then the inverter will start up as descnbed in the 

commissioning section above. 

A lypical operating strategy during & loss of mains is summarised by:- 

« nwverter disconnects from grid netwark in < 0.25 and monitars V. and .. 

continuously, At this point the wind turcine will speed up shightly and the 

generator winding voltages will rise as described in section 4.1.2. 
e  Should ¥V, and f,. retum to allowed ranges then the inverter will slart vp as 

described in the commissicning section 4.4 above. 

2,6 Method of Disconnection from Grid 

The WB-2500 inverier contains an independent disconneclion device consisting of 
thie Tglgreing 

« Excerpt from WB-2500 manual; "For maximum safefy fhis independent 

disconnection device consisls of o separale MS0s (Mains mondonng wilh 
atlocaled Switching Dewviges) that are cohnecled in seres.  Each of these 
M5O constantly monitors the grd quaity by checking the frequency. valtage 
and impedance. The redundant circuit and avtomatic seff test on each system 

slarl up ensure a reliable funchion of the disconnection device,” Far use with 3 
wind turbing ar solar system this means that the disconnaction device will be 
testad araund 1-10 times par day on avarage. 

« Tha allocated switch device for the MSDs is the Matsushila DE1A 16A single 
pale relay. One ralay is provided Live and one for Meutral.  The M5Ds are 
energised from the dc source (wind or sclar power). In the case that there is 

na wind ar salar power then the MS0s are unpowearad and the relay slatus is 
apen/safe. 

2.7 Electrical Wiring 

Proven recommeand thal electncal winng and installabon arae ¢arriad in accardance 
with the Energy Saving Trust publication CET2 = ‘Installing small wind - powered 

electricity generating systems’ and BS7671 — " IEE Wiring Regulations far Electrical 
Installatons . 

The schaematic drawings provided in appandix A have been provided [0 assist in 

wiring components to the aboye mentoned standards. 
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3.1 Teols Required 

2 10 mm spannears (1 opan ended) Slip nngs 

2 13 mm spanners (1 open ended; Blade and spring fixings 

Blade fixing bolis 

‘ _ 7 mm gpanners (1 open endad) Spring LI-bracket {ixings 

2 18 mm spanners (1 opan endad) Lawer yaw baanng 

' Upper yaw bearing 
Main shall bearing al genaralor 

2 24 mm spanners (1 open ended) and - normally factary 

Iigl'rlenec_l_ 

1 5 mm allen key Yaw tfirfinng grub screw 

1 Fair of wire snips _'._E,flii"ii'ning cover cable ties 

30 mm ar 36 mm spannar & 
1 {e.g. 36 mm socket with drive ratchel, | TMESD M20 tower bolts 

suitable extension and 4™-6" TR1100 M24 tower bolts 
extension) 

Tightening the tower bolts. 
i 'F[Ent:fl:::d wranch and torgue. n‘mltfl:lmr I All fixings should be light I 

. e o a lorgue value where stated 
1 Tube of glazing sihcanand gun Coaver sealant 

' —_— All fixings — must be used with 
1 Loctite studlock A118 or similar all stainless steel nuts and 

- I bolts 

FllEI'E- 'H'H'E*Etllpp-fi'fl. rge E:nmplng : 

1581 : kool ag:anrtad flnnfi\!fifis etc. Wking 

) Remaowing locked stamless 
1 Hacksaw sleal nuls (this can somelimes 

happen} 
Remeoving any galvanising drips 

1 Flat fike o allow tower fitting with yaw 
bearing 
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3.2 Frame and Tower Assembly 

Froven ThM1 1M iz an 11m tilt ug self sepporting galvamsed steel tower.which is 

supplied in two sections. Proven TMG5D is a 6.5m single section tower, 

3.2.1 Procedure 

« Lift parts off vehicle 

* Take tower section{s) to foundation 

» The {apered seclions (TRM1100) need to be titted together 

o Fil the bollem seclion of the lowear 1o the base plata of the loundation using 

ringe pins provided 

Advice 

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

rest of the instatlaton. 

impartani 

Mecharmcal and electrical installations wall ba raguired m tha nacelle of tha turbina. 

Alsa if 1he furbine head is abowve normal working hesghts, provision will have 1o be 

made for scafialding or other access means. 
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3.3 Fitting the Turbine Head to the Tower Top 

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

g assembly. 

« Prepare tower for fitting with the head 

* Fit bearing 80 10 spigot ensuring grease nipple is accessible and push 
w turbine  head  fully 

hame. H slp ring 

brushes are fitted 

then be caraful nol to 

damage brushes 

whan pushing head 

fully home, 

WWW., DFOVENENErgy .Com info@provenenergy.com Tel +44 [0]1355 597 000



Praven 2.5 Instalkation Manual w30 

» The yaw beanng fixing bolts (M16) 

can now be tighltened. The lwbine Fightened @ 

wrench head can now rolate around the 

tower. Withdraw the head assembly 

back off the itower approximately 

almm. Spread some thread locking 

compound (loctite A118) onto The 

spigol and push head fully home. 

Tighten bearing grub screw using a 

Grmm allen key, The lthread lock 

compound  ensures a secure it 

between the spigot and the bearing. I 

s also recommended o giue in the 

grubr screws to stop them wvibrating 

lp0se. 

» Prepare yaw rollers and bols for ¢ 

fixing by greasing the bolts and rubber ands. 

= Fit the Iwo upper yaw rubbers frst. Slot boll through yaw frame hole as 

shown below, and guide it through the rubber and nylon washer and through 

the lower frame hole, 
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Upper yaw rubber 

= lsing a pltastic of weodan wedge pry up the frame to make it easy o 4l 

the two lawer yaw rubbers. 
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= Tighten the yaw rubber belts using a 17mm ratchet and spanner. Da not 

averlighten the rubbers so thal they can relate 

*  Gheck averything 15 tight and that the turbine will fraely rotate within itz yaw 

VAR 

« Finally spini the rolor by hand. to check hal nothing rubs. If the luhine has 

been roughly handied then the domed generator cover can gel pushed 

agansi the magned plates. il this 15 the case genlly lap the cover back inlo 

position and regeal i necessary with silicone. 
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3.4 Slip Ring Assembly 

3.4.1 Description 

A slp ring 12 an electromechanical device that allows continuous alectrical connachion 
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 
assambly consisls of 

1. Slig ring {3-rng} with 2 gruly serews 
2. Mount stand far slip ring &rushes 
3. Sfip ring brushes for each ring 

3.4.2 Procedure 

«  Smpolnen the tower spigol surface o e fitted with tha shp ring with a sand 
pAger. 

= |l cakle s Mitled af this stage then leed cable through the sl ring and top hat, 
It not the fit slip ring onto spigol, fit top hat infe the end of slip Mng so that it 

butts up against the end of the . : i 
tower top. This ks the position the ke 
slip nng shoukd be secured in. 
Slide pack the slip ring and top 
hat and apply loctite to the spigat 

and then re-fit and secure using 
the grub screws, Lse a 3mm 
aflan key to fix grub screws in 
place - use A118 on grub screws. 
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Assemble down cable installation rods (not supplied} so they are long encugh 

ta match tower hieight. 3 RN g m, 

Alernalively a draw sling of T 

other suitable methods can be —-——— i AT 

uzed to pult cable down fram the s - :;"'-fi:-'-:'-"‘ ' 

top of lower to the battom. 

Mow using two 17/mm spanners attach the shp ring brushes to the lurbine 

frame, Agan be caraful nol 10 over nightert as 1he insulation tube could spit. 
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* Feed the assembled installation reds (now a fong rod) through the slip reng at 

the tower top 1o the botlom of the tower. 

Dnun'flhllhfitillflunmdhln._;fid 

through the slip ring at the tower top to 

the bottom of tower 

# 
s 

=  With a 10mm spanner lopgen the bolts on the brugshes till the brushes can be 

maved freely. Position the brushes in the middle ot the rings. Adjust for good 

contact  and  then 
ightan bolts. 
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« Using an adhesive iape. attach the brake rope and down cable {power cable) 
to the assembled installation rod. Pull the end ol the rod al Lhe bottom of the 
tower Ll other end with the allached rope appears. Now detach the rod from 
the down cable and brake rops. 

+ Feed the end of the down cable at the top of the lé; through one hole of 
the top hat and similarly feed the B=° e, A T, 
remaining hale with the brake -..,,t_;m “:__'I'L._m w:fl_ i ;H' 

rage. X 

v 

Advice 
Tie the end of 1he down cable with a cable tie lo prevent it shpping 
through the hole. 

* Now (il the top hat to the slip nng. 
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Slip Ring Connections: 

This assumes brake rope and cable are in position and are hitted through lop hat 

assemily 

= | noosen the 3 stud nuts on top of the slip ng unit and cannect the down cable 

ends al the top hat to lhe 3 studs Tighten the sivd nuls with a 13mm 
spanner. Do nol over lighlen as you may shear the copper stud. Vibration 
washers are incluged (o ensure a secure . Motle any cable can be connecied 
to any stud. 
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. Connecl the generator lead oul wires to the lop of the brushes 
and tighten using a 10mm sockel. 
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3.5 Brake Rope Installation 

The mechamical brake assembly 15 made up of the Tgllpwing companents 1ocaled in 
he nacelie of the turbine: 

Brake disc 
Brake pads 
Brake laver, which is already factor filed, 
Steel shackle which is fitted 1o the end of the lever. 

Stesl shackle which is fitted 1o the brake cable guide bar, Ch
 

o 
Sy
 
o
l
 

Other components located in the tower section are: 

6. Worm geared winch mechanism, {this includes a short webbing strap). 

7. Two shackles and a swivel bearing, [these are connecled o the winch 
webbing. 

8. Sockel T' Bar Wranch. 

Brake cable connects to 

this shackle 

Winch bracket baolts 

Ta toweer door 

Flange using 2 off 

MB x 30mm Bolts & Muts, 

Brake s applied by using socket T bar wrench on M12 nut attached o drive spindle. 
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3.5.1 Procedure 

» Fit winch assembly to the lower door llange, secure using supplied nuls 

and bolis. 

* Attach the end of the brake cable from within the lower Lo the shackle on 

the end of the winch webbing strap. 

» 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 hwo wire rope grips supplied. 
Make sure that the brake winch is payed out before the cable is secured. 

o Llsing 3mm rope A grips are required to sacure the end ol the rope. 

« The gnps should be fitted fimh a way that the correct lighterimg of the grp 

does not damage- the outés wires of the rope grip. 

» Position the clips and apply ight tension on the rope and tighten all nuts ewvenly, 

ahemating until reaching the speciiied torque. 

+ Length ol rope to turmn back: 85mm — Tightening torque for nuis: 6.1 Nm. 
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Due Care & Allention Required 

3.5.2 Brake Operation 

= Llsing fower door Key remave 10wer access door 

« Brake is applied by using socket *T" bar wrench on M12 nut attached o 

crive spindlea, 
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3.6 Fitting the Covers 

The turbine is supphied with 1he tollowing covers: 

1. Generalor cover 
2. Yaw cover 

3. Macelie cover {or the rotor shaft cover) 

The covers are made from black or black UV, slabilised polypropylene plastic. They 
are fitted to the wind turbine frame using cable ties. 

A Macelle Cover 

[ : - 

Generatar Cover 

The yaw cover is hitted first! 

3.6.1 Fitting the Generator Cover 

The generator cover is securgd over the elecincal generator by means of an 55 
~Jubilee clip™. The generator is supplied with the cover already fitted. 
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3.6.2 Fitting the Yaw Cover 

Procedure 

Yaw Bearing o Yaw Rubber 

End 
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3.6.3 Fitting the Nacelle Cover 

Procedure 

| Rotod Hub End ‘ 

oo I Genaratar End ] Py 

", - 

" i - 

Step 1: Fold the cover over ard around the nacelle frame and securg with 
cable ties. It may be necessary to join cable fies together to got the required 
length. Tighten all cable ties and trim. 
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3.7 Blade Assembly 

Caution! 

« Treat the blades with exceptional care — especally 

the leading and trailing edges of the atrfoil, 

« The blades are supplied as a balanced and 
malched sel of three. Ensure each balanced set 1= 

keep and used logether at all irmes. 

3.7.1 Blade Description 

The blades are made of the following pans 

1. Airfoll — polypropylens 

2. Zebedee hinge at blade root — polyurethane (FL) 
3. Hoot of blade — Galvanised steel 

These lhree parts are supplied afready assembled. 

Information 

The blades are bolted to the hub plale 
by means of: 
1. 55 bolls provided 
2. Galvanised steel clamp plates 
provided 
3. Polypropylene  clamp  washer 
provided, 

3.7.2 Fitting the Blades 

Procedure 

Ful 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 matal clamp plate as final layer 
Secure blade using M8 belts and lock nuts provided. |t is good prachce 
to use threadlocking compound [A118 or similar) lo lubricate and 
secure fixings agamst wibration.  Use only a small amount on each 
bt 

«  Check to ensure all fasteners are tight (25MNm for blade fixings). 

« Repeat for the remaining two blades. 
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3.8 Zebedee Spring Assembly 

3.8.1 Description 

The Zebedee spring assembly consists of the foliowing per blade: 
1. Three (3} individual springs. 
2. U-bracket with M10 x 25mm bolt tor connection to spring hub plate. 
3. U-bracket with M10 x 45mm bolt for connection to blade root. 

These three items are supplied already fitted together. 

Blade End L-bracket 
Hub End U-bracket 

spring end boll 

factory tightened, Spring end bol : 
factory tightened. & 
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Fitting the Zebedee Spring Assembly 

3.8.2 Procedure 

« Bolt the U-brackets to the blade rool plale and spnng hub plate 
respectively via the 
U-brackel retaining bolts fitted. Ensure the pips on both U —brackets 
seat within the location holes on both plales. 

Hub end u - bracket pip ‘ Blade end U — bracket pip 

+ It is vary important that the M10 tixing bolts running through the spring 
ands are not fully tightened.as they are already factory tightaned. 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 ensg&e thal all fasteners are tlight (35Nm for hub end and 
blade end u = bracket bolts). 

» Repeat for the re rnaining_set of springs. 
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[ " _-'_--; l Blade Ciamp | "--_.Ik%____ B 

I'| A F N gy 

Spnings.come fitted with U brackets. The 

tension of the 10mm boll through the Ll bracket is 
factory set. Do not tightafl:#'i"is bolt as some rotation 

movement of the sprlng_rfifis’[ remain. 
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3.9 Raising the Turbine 

Procedure 

Check hinge pin is in position and spht pins &t each end, 
Fit gin pode 1o bottem of pole 1o boligm of pole and strul to mid poke bracket - 
check nuts are fight an bolis. 

Hoak Tirlor wire rope to med pale brackel, Hook Tirfor 1o winch anchar, 1eed 
rope throwgh Tirdfar as par Tifor instructions. 
Check that cabtes will not oe trapped under poie base, 
Apply wind turbine parking brake 
Pull wind turkbine up slowly with Tirfor. 
When ugnght keap tension an repe. Fit the tower flange balts with sphencal 
washers under the bolt heads. Use both pars of the spherical washers with 
the curved surfaces facing each olher. Initially torgue 1he towsr flange bolis 
evenly fo 200Mm, Use shims of there 15 & gap between the underside of the 
tawar flange and the top of the basa plate. Tighten alk base bolls 10 corradct 
torque (see appendix D). Whaen base bolts are tight, release rope. Dismantle 
tackle and gin pole. 

I pulling inlo service. releasa wind jurbing and check rotation s OK, if breazy 

Caution! 

Clear lifting area of all non - essential persannel, Do not allow 
anyonsa 1o be an the vicimly of the wind turbing whiks! rasing and 

lowering. The turbine brake should be applied by means of the 

brake tever at the base at the tower and force applied to try and turn the rodar. The 

lurana brzake shoulkd ba left i the ON pasition pror 1o raising tha turbine. 

WA, ATOYENENErEY.COM infol@ provenenergy.com Tel +44 {01355 5%7 000



Praven 2.5 Installatian Marisal w A0 

3.10 Lowering the Turbine 

Procedure 

4.0 

Apply wind lurbine parking brake. Place restle or supgort to offer support 
loweered to pola. 

Fil gin pele and rope lackle as lar raising Check all shackles. bolls and 
fithings are secure — check again before lowering. 
Take up slack in Tirtar. 

Put handle in lowerng positon. Make sure hnge pin and s splils are in 
place. 
Take oul base tixing bolis 
Fay out a little rope and lift end of gin pela to 6t wind turbing over balance 
paint until strain comes on Tirfor. 

Maw lower wind turbing gradually with Tirfor. 

Wind Turbine Maintenance F o 

Your PROVEN 2.5, like all Proven Energy turbime models, reguire minimal maintenance. 
wWe recommend an annual service and regular visual inspection to spot any unusual 

DCCUrrence, 

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

immadiately. 

4.1 Annual Maintenance: 

Lawar wand lurbing as descnbed pravigusly 
Grease (Lithium EP — 2 multi purpose grease recommended) main rotor 
beanngs and yaw bearng housing 1 or 2 pops is recommeanded, 
Clean slip-ring assembly with emery cloth 

Cheagk flange balts and lowear Base Bolls far tightness 
Listen for any abnormal noises or excessive vibrations, if any exists 

check for possible locse fithngs or components 

Chack brake pad thickness s more than 2mm and replace if wom beyond 
2mm 

Check brake gperation belare raising wind turbine 
Check for general wear and tear and replace any worn parts 
Pay parbicular atlentian o the blades, especially the blade root, A 
damaged or cracked blade shauld be repaired or raplaced immadalaly. 
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PROVEN WT2500 2.5KW WIND TURBINLE 

Cut-nway vicw showing main shafl, 
bearings, generatar, and ship rings. 

Maintenance Scheduole 

Once per year: 

GEMNERATOR Crreasse the three beanngs. 

- no maintcnance required, Clean shp rings 
' Check Brake pads 

MAIN SHAFT BEARINGS heck nuts and boli, 
Grease occasionally - once Chech springs 

- per year al mosl. 

'; BRAKE ‘I.I"* phmla i Y 

| : 
|' ,.ff \ No action is required dornng 

normal unning 
Uie system is self regulating 
and aulomatic with passive 
fail-safe speed and power 

control. 

% 

Proven Patent Passive ™ 1 
= \ Blade control system 

2. W\ 
531 \ 
£yl 

2 gggfi. 
Slip nngs 

Clean once per 
year 

PROVEN 
F R O ¥ L N E B E B &4 ¥ 

PROVEN ENERGY LTD 
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4.2 Wind Turbine Maintenance Schedule 

TASK 
TYPE (F SERVICE CHECK 

Check  Tar smaath , : . 

) W W 5 
CLLILILITIE 

Check tower balts Y N 3 

Check ph-phevoltoge - y y 

Check bruke operation - 3 3 

Check [Blades - + -+ 

Cloan slip rings - N y 

Check ship ring broshes - N N 

Cipcuse sball brariogs - W W 

Check yia rubbres T Y Y 

CGirease varw rubber holl 3 N 

Civeise vaw Deuiimy o - "-.'I ‘-.'I 

Check covers - "-.'I "-.'I 

Clhicvk welds - 3 W 

Check spaimas ) - y \ 

Chanpe hlades - - + 
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4.3 Maintenance Check List 

KEY': 

o N =1{lwck o 3= Capsssg 

& O = leun # K = Replace 1f need be 

TOWER / BASE 

o A = Acdpst ] ned b 
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4.4 Recommended Spares 

BL2501 Set (3} of Turbine Blades with Fixings 
YRO2501 Set (4} of Yaw Rubbers wilh Fixings 
FB2501  Set (3) of Zebedee Springs with Fixings 
BREZ501 Sel(2) of Brake Pads 
SLAR2501 Slip Ring with Brushes and Fixings 
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5.0 Trouble Shooting 

Problem Possible Diagnosis Remedy 

Cause(s) 
Louder than - Loose fitiings or | - Check to see if all - Tighten loose 
queled noisc level | compoencnis fittings and components | fulimes or 

arc tightly fitted COMPONEns 

Turbine fails to - Shorted cables | - Check connections - Repair short 
turm in good wind | - Shorted dindcs CITCUIL 

- Failed bearings - Replace Taulty 
-Foreign object m diades 
TeNCTAlOT - Beplace bearings 

- Remove 

phslructon 

Turbime tums - Parnal shortine | - Check conneciions - Repair short 
slivwly i gownd cahles cireuil 
windd - Diwwder short - Replace diode 

Low output -Low wind speeds | - Measure wind speed - St turbine i a 
-Crhstructions - Check sinmg of turbine | better  location or 
around 1urbine - Check power usag heaghi 
-High poaer - Foonpmise paswer 

IJ!-i-I:IgE LL5s" 

Turbine vibrates -Bladcs - Check blade fittimes - Fix blade properly 
exessIvely incorreetly Titned and balanced 

or out of balance | - Replace yaw 
- aw bearing boaring 
N 

No outpur though | -Cables - Check connections - Fix cables 
lurbine tarns at disconnecicd - Reploce Tuse 
high specd -Battery tuse - Replace meler 

blown 
-Controller 
ammeter open 
eircun 
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6.0 Wind Turbine Operation 

Chce instalied and commissionad the Proven 2.5 (WT2500) operates automaticalby, 

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

6.1 Power Curve 

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

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

numier of data logs obtained through standard testing praocedures for a vear. 

Cut-in Wind Speed: |s that wind speed at which the wind ransfers enough force to 

turn the rotor clades. 

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

power. Al start-up, the rotor blages turn fast enough and have adequate torgue to 

ehable the genaration of power. 

Although cut-in and star-up wind speads are fairly close, they should ngt be 

mistaken 12 be the same. 

WT2500 Power Curve 

| Bated Power 

& ELN} /__‘_a-‘{—/n—n—(—( 

g » Cut-in Wind Speed 

% . Sl 4 4 

;o .Z/ 
- Start-up Wind Speed 

0 £ ) 15 21 25 

Wind speed (e 

!+ 25 :i:w| 
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Rated Wind Speed. I5 the wind speed al which the turbine attains raled power, 

That oeours around 12mds for a WT2500 and therafore deally the power oulgput 

should be 2.5 kW, 

Rated Power- |5 the oplimum power cutpul of the wind turkine which is 2.5 kW for 

the WT2500, 

The febadee furl mechanism in place ensures thal the oulput 15 regulated 1o the 

rated output at wind speeds above the rated wind speed, 

The power output fram the turbine can be determined from the meters installed. This 

iz done by multiplying the instantanecus voltage reading in Velts on the velimeter 

and the instantaneous current reading in Amperes on the ammeter 1o obfain the 

instanianeous powar in Watt. Mota that 1 kilowatl {KW} = 1000 Watt (W), 

6.2 Vibration 

The fureine should run smaothly at all wind speeds,  Any signilicant vibration of the 

turbine and lawer assembly should Be reported to Praven Erergy and the turbime 

slopped. 

6.3 Noise 

Virtually every device with 2 moving part makes noise and turkines are no exceptian. 

The wrine noise s produced by swishing sound from the blades as they rotate in 

tha wind and is genarally propartional g the wind speed and turbulence level. MNoize 

i measurad in decibels {dB). The noisa the wind turbine creates 15 exprassed in 

tarmis of sound power leval which 18 a8 measurement of tha nolse power emilted by 

the urkane, 

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

are a major source of turbine noise. For example at 5mds 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 sland undemeath the turbine and 

practically have a conversation withaut shouting. At the rated speed however i.e. the 

speed where the blades cong in 1o it power autpul to rated, the norsa leval wall 

Increase slightly, 

Cither than that any non-air noise shoukd be raporad to Praven Energy, 
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Appendix A: Electnical Schematic Drawings 

Appendix B: Proven Wamanty Siatement 

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

Appendix D: Bolt torgue lable 
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Appendix A 

Electrical Schematic Drawings 
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PROVEN 2.5 INSTALLATION USING WINDY BOY 2500 
PROVEN PARAMETER SETUP LIST {UK) FOR WINDY BOY 2500 

PARAMETER VaLUE 

Lipte'—5 1 A 2], CE1y 

T-Glarl 1300005 

T Slep ATD Q00 
Lhacdl-Koresa ECH) CX 

M bt 20y 

PIimg Fabr 
I-Hl TEST C I+ A 

Liz=-fin 2UHL D0 b, 

v MR 254, Dol 
Ac¥igAPro 60, D00 
yac Tavpg 

Fac-Deha A 

Fac:Della + N L3 Fs 

Fac-Tang BOL.ODAmE 
dFac-has 2 25H2r8 

dZnc-Maa 254 omChm 

Uik WImd Sl RNl 

Lidz 'Wird kbid 28 e r 

Lk, Wired Mg <5l [ H 

KP-Wird Rag 3015 
Kl ‘Wind Rag b (1% 

Fac-Siar dera P OGOH2 
FacLiml della & CHHH 

P-wW - Ramg EHE, CHHA 
F- WV md-hid L4000 oY 

betrisbaart Turkirs 

WierTlCory [FLRCTion Keira Firchon 
Catan B i 

Sicrage Pormanant 

ME: Please change the delsull selfings first to GBGE3 belore procesding bo changs he rest of he paramslers, 
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ECM2504 Panel Layout 
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Appendix B 

Proven Warranty Statement 
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Proven Energy Universal Warranty PROVEN 
 ENERGY | 

Products designed and manuiactured by Proven Enargy Limited {*Froven’} or its 

sub-contractors acting under its contrel are carcfully designed, manufactured, 

tested and inspected. In consequence we undenake to replace any par found 1o 

be defective in materal or workmanship free of charge for a period of five years 

frem installation date on the terms set out below. This warranty applies anly 1o 
those products desygned and manufaciured by Provan ar ils sub-conlraclors 
acting under its control and supplicd by Proven or its authoriscd re-sellers and 

does nol apply 1o parts and malearials seurced from suppliers ather than Proven 
and its authorised re-sellers (even if supplied with Proven praducts}, nor does it 

apply to any element of installation, responsibility for which resis solely with the 
installer, 

Warranty 

Subiject to tha tarms sl aul below, Praven warrants W any end-user whi 
purchases new products designed and manufaciured by Proven ar its sulb- 
contractars acting under its contrel frem Proven or from an autharised Praven re- 

saller (pul nal from anather end-user) that such products will be free fram dalact 

in material er workmanship in narmal use far a perod of five years from 

installation date (the "Warranty Feriod™). 

If a defect arizes and a valid claim is receivad withun the Warranty Pericd. at il 

optian and 1a the extent permilted by law Praven shall eithar (1) repalr the defect 
at no charge. using new or refurbishad replacement parls or {2) exchange the 
product with a product thad is new orf which has baan manufactured using new or 

serviceable used parts or (3} refund the purchase price or a reasonable 

progorion of the purchase price. 

A replacement product or part, including an end-user-installable pan that has 

been installed in accordance with instructions provided by Proven, assumes the 
remaining Warranty Pariad ol the ariginal product or one (1) year from the date of 
replacameant or repalr, whichaver provides langer coverage Tor the and-usar. 

When a product ar part 15 exchanged., any replacement item becomes Ihe and- 
user's propery and the replaced item becomes Proven s propenty. Fars provided 

by Prowven in fulfilment of its warranty obligation must be used in products for 
which warranty servica s claimead. When a refund iz given, the praduct fer which 
the refund is provided must be returnad to Praven and becomes Proven's 

progerty. 
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Exclusions: 

This warranty does not cover damage o Proven products resulting from: 

- Imprapar transportation or storage of products prior 1o installation 

- Unauthensed alleratian or modificatian of the products 

- Misuse of the products, 
- Improper installation of any Kind {see below concerning use of Proven 

wind turbines with mast or towars manufactured by cthers). 

- Imprapar operalion. 

- Failure to conduct pericdic inspections and maintenance., 

- Damage caused by flyving debris, bird strike, hightning o other unferasean 
Acls. 

- Damage occurring during periods of wind specds oxceoding 70mes for the 

2. 5kW and 6:W lurbines 

- Damage ocourring during periods of wind speeds exceading 54mss for the 
15kW turbine 

- Acts of God. 

- Heasonabla weaar and tear. 

This warranty doas net apply 1a: 

- conswmakle items unless damage is caused to them due to defects in 

matenals or workmanship, or 

casmelic damage of any king. 

Conditions: 

Linkess we confirm otherwise in writing, this warranty may only be enforced by the party 

whi purchased the relevant products new frorm Proven ar from an authonsed Proven 

re-saller and not by any party who acquired the relevant products from a third parly after 

the date of first installation of the relevant products, 

Far this warranty to apply: 

- Preven's wind turbine and associated eguipmeant must be installad anly by 

Incivicduals who have @ach attended a Provan Iraining course far the 
installaten of the turine and aquipmeant i guestian. 

- Proven’s wind turbine must be connected in a manner that meets the 

relevant national electrical code reguirements of the installation country 

and must be installed by an elecirician progery licensed under {he legal 

ard ragulatory regquirgmants of the installalion cauntry. 
- The warranly musi ba registerad in the manner set out below, 
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Warranty registration: 

Ta register tha warranly, Proven raguiras the following detalls to be submitted 

within one calendar manth of the time of installation: 

- Dale ol installation with full site address and contact details, including 
email, 

- Full details of systarm mstalled along with 1ower installed and elecirical 
schemalic drawings, 

- Lisl ol davicals) undar warranty with the setial number(s) if prazent. 
- Digital photographs of the turbine and towar installed inciuding 

panaramic view af site 

- Digital photographs of the clectrical installation. 

- Mame and address of installer. 
- Name and address of suppher of Proven eguipment {if differant from 

installer). 

Ideally, regustration will take place via the Proven web site, ) 
W, pravenenergy.com but atheswisa the required documentalion, using the 
postcard provided with the refevant products, should be sent to Proven at the 

headquarars address shown on thal web sita. 

Fraven will use all reasonable endaaveurs o contagt 1he end-user witin 2 mordh 

al recering the regqistration defals, using the conlast delals prowded by the end- 

user, lo sonfier warranly cever and'or 19 ask 1or clarifleatien o tar additcral or 
miszing datails 0 oo provided. 

Use of Proven Wind Turbines with Mast or Towers manufactured by others: 

Paor masl or lawer design may causa vibralion and’ar fadure Boath in the mast 

and the wind turksne. Faullg arising from poor mast design shali be classad as 
improger instaltation. Wheara a Provan wind lurbine has been usad with a non- 
Proven mast or tower, the onus shall lie with the cwner to show their mast or 
tower has naot caused the fault. 

Shipping and Transporl Costs: 

Whers praclical, warranty repairs will be made at the installation site. Where this 

i5 nol practical, repairs will be made at the premises of Praven Authorised 

Ropresentatives of our factory. The end user or installor must retum the 

detective component{s) properly packed, and with all freight and insurance 

charges prepad. No goods must be ralurned without first oiaming a returns 
authority and number fram Provan. All freight, shipping ard insurance cosis 
inchuding dutles, taxes and Impart charges incurred in raturning Provan producls 
are o be mot by ond user. 
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Labo{u)lr Costs: 
Whera a repailr 1£ being carried out undar the terms of this warrany by someone 
alher than Provan tsall, tha eost lar such ragar must be agrased, inwriling, with 
Fraven befora work commencas and undar no accoeunt will Proven accept 

charges for wark in exdcess ol the cost as agraad, ar other than that stroctly 
required to efiect the repair. 

Disclaimer: 

Fraven shall not be lable for any incidental or conseguantial damages resulting 

irom the preper ar improper use. for any purpose whalsoever, of Proven producis. 
For the avoidance of doubt, Proven will not bea liable far costs, directly 

ar indirectly associated with any loss of production caused through product 

lailures covered under this. or any other, warranty 

Statutory rights and limitations: 

This warranty in no way diminizhes the end user's statutory or legal rights. 

This warranty gives the end user specific legal rights, and the end user 
may also have other statutory rights, which vary from country fo country, 

Fraven's respansibility for defects is limitad ta tha repair or replacermeant serice 

as determinad by Proven. 

All express and implied warranties, including but not limited to any implied 

warranties and conditions of merchantability and fitness for a particular 

purpose, are limited in time to the term of this limited warranty. 

save to the extent permitted by law no wammanties. whether express or implied, 

will apply alter the expiration of the Imiled Warranty Period. 

Ma Proven rasellar, agant. or employas s aulharizad 1o make any maddicalion. 
extension, or addition to this warranty., 

If any term is held to be illegal or unenforceable, the legality or enforceability of 

the ramaiming terms shall nol ba affected or impaired. 

Except as provided in this warranty and to the extent permitied by law, 
Proven is not responsible for direct, special, incidental or consequential 
damages resulting from any breach of warranty or condition, or under any 
ather legal theory, including but not limited to loss of use; loss of revenue; 

loss of actual or anticipated profits {including loss of profits on contracts); 
loss of the use of money,; loss of anticipated savings; loss of business, 

loss of opportunity; loss of goodwill; loss of reputation; loss of, damage to 

or corruption of data; or any indirect or consequential loss or damage 

howsoever caused including the replacement of equipment and property, 
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The taregaing limilation shall nat apply 1o death or personal injury claims, ar any 

statilary llability far intentional and grass negligent acls and/or omissions, 

Some counlries do not allow the exclusion or limitation of incidental or 

consequential damages, so the above limitation may not apply to the end 
User, 

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 

eguipment by elecirical disconnection and application of the wind lurbine 
brake, as appropriate. Please notity the supglier of yaur Proven eguipmeni 

immediately who will advise an the correct procedure for making a claim under 

this warranty. 

Minor Faults: 

If the fault i a minor one and can be rectified by replacing components which 

could be simply filed by the end user or installer, then a replacement part will be 

senl 45 500N a5 possibla by post ar courier. Provan will meet tha costs of 
postage o courier in lhe evant thal the warranty claim is valid. 

Serious Faults: 

In the unlikely event of & sariows faull, Proven or a Praven Autharised Resallar 

will armange for an engineer 1o attend the site, if raquired. and rectify the fault. 
The wark will b2 charged al standard rates if the conditicns of the Proven 
Warraniy as set oul abowve do notl apply. 

If it is nol practical to correct lhe fault at the installation site, the deleclive 

companents must be returnad 1© Proven or Proven's authorised representalive 
or 1the basls sel oul above under the heacing “Shipping and Transpart Casts™, 
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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 furbines 

1. Dellvery 

Before delivery, Proven wind lurkine and its various components should be protected 
1 ensure the companents remain In qood cenditian unbil they are ready far 
mglallatian. Al malerials for delivery should e venfied agamnst the delivery 
document. All required accessories should be delivered 10gether with the main 

compenents (excluding the foundation kit which should be deliwerad prior to the wind 
wrkane shipmenty Matlenals could be packed m eiher wood dllets ar woodicaren 
boxes. Upan delivery on site, ha materials should be checked for damages during 
iranspartation and that the delivered matenals ace in pliance with the 
specifications. Any damaged or incorrect materiaks shglfd be returnad to Praven 
Energy, A 

2. Storage ¢ 
iy I 

Dalivery of matenals should be careful!yfiflghnad accarding 10 the installation 
schedule as to minimise the storage tinté on site where the possibility of damages is 

nigher. Proper site storage is important in preventing damages to the Proven wind 
wrimne and iU's components. A suitdble slorage location shauld be: 

* sheltered from weathering and fallen objects; and 
- located for Eflfiflf malenal handling and mavement, 

Camponants shauid fi"flaced 50 tgia'r thare is na direct contact with the ground. 
In additian, the variogs mmpflafi shauld be arranged according 1o the installation 

sequence to facilitate ease of réfreval, i.e. to minimise searching and vnnecessary 
shifting of matengls which may lead to damages. Far ease of installation all Blades 
with PL hinges shauld be storad away fram direct sunbght 16 avgid thermal 
expansian of the hinge. 

3. Handling 

All handiing shauld be perfarmad in accordance with the Praven wind lurbing 
mslallation manual using onky agprovad ifting eguigment and shings suitablke for tha 
fcad. Exceplional care shadld be given 1o the biades - espacially tha leading and 
trading edges of the airfoil. Even minor dents can cause a noise issue when the 

wriine 15 aperational 
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Appendix D 

Bolt Torque Table 
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PRO\/N 
ENEFIG"I’ 

Foundation Bolt Torques Nm 

Medium viscosity 
oil 
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