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of the wind is yours! Please fill in the following short questionnaire
P R O \ E N - this will help us to improve both our produch and the information

that we supply to our customers on operation, maintenance and
= R B N installation.

/' Congratulations on purchasing a Proven Energy System - the power

[ Y

NEW OWNER QUESTIONNAIRE FOR PROVEN ENERGY PRODUCTS

Delivery

Did your order arrive promptly? If not, give
details.

Was the order in good condition when it
arrived? If not give details

Installation

What experience did the installer have of a)

a) wind energy b) PV solar c¢) electrical wiring b)

d) inverters e) batteries c)
d)
c)

Were the Proven Installation Manuals helpful?

If not, what would you like to see added.

How long did the installation take (man-days)?

How many people?

What was the most difficult bit of the

installation process?

Performance

How has the wind turbine performed since

installation

What % availability is estimated for a) the wind | a)

turbine b) the complete system? b)

Maintenance

Has the first (3 month) service been performed
on the turbine? Give details of any work carried
out.

After Sales Care

You have been put on the mailing list to receive
details of new Proven Products and Proven
Newsletters. What further support would you
like?

Thank you for your time in completing this form.

If you have further comments please send them on an attached sheet.

Please return to Fax No. + 44 (0) 1560 485 580 or mail it to -

Proven Energy Ltd, Wardhead Park, Stewarton, Ayrshire, KA3 SLH Scotland, UK
Email: info@provenenergy.com Web: www.provenenergy.com

usales & marketing'\wt general\g ge 001 rev2.doc
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Proven WT6000 6kW Wind Turbine

Proven TM900/TM1500, 9m/15m Un-Guyed Mast

Rotor Speed
Contrel

Above 12m/s
(25mph) the blade
twist to limit the
power in response to
high rpm.

High Build Quality

All Components are
hot-dipped
galvanised steel,
stainless steel or
plastic. All bearings
are triple sealed.

Performance

Cut - in Wind Speed
Cut - out Wind Speed
Rated Wind Speed

WT6000 Power Curve

Power (kW)
e

Wind speed (m/s)

2.5 metres/second (5.6 mph)
>70 metres/second (>155 mph)
12 metres/second (26 mph)

Rotor

Type

Downwind, Self - Regulating

Rated Power
Annual Output

Number of Blades 3, Flexible

Blade Material Glassthermoplastic Composite

Rotor Diameter 5.5 metres

Rated RPM 200

Rotor Thrust (kKN) 10

Generator

Type Brushless, Direct Drive permanent Magnet (No gear-box, zero
maintenance)

Output Grid connect (230Vac 50Hz or 240Vac 60Hz), Battery

Charging (48V DC), Direct Heating (240Vac)
6000 watts
6,000 - 12,000 kWh depending on site

Low Speed Equals
Durability

Low rotor speed
(half of the speed of
comparable
machines) ensures
extended durability
of blades and
bearings. It also
means that Proven
WTs are the quictest
in the world!

Mast

Type Tapered, Hinged, Self Supporting

Hub Height 9m or 15m

Foundation 2.5x2.5x1m® or 3x3x1.2m* Concrete

Noise all readings taken with an ATP SL-25 portable meter
45dB At 5m/s

65dB At 20m/s

70-80dB Car 15m away speeding at approx 40mph {18m/s)
Weight

WT6000 600 kg

TM900 360 kg

TM1500 656 kg

Sample of Commercial Customers
British Telecom/Scottish Youth Hostel Association/Saudi Aramco/lrish Lighthouse
Authority/W elsh Water/British Rail/Shell Exploration/T-mobile/Orange




Proven ECM6001/ECM6002

48V Wind Turbine Controller

Functions |

Voltmeter, Ammeter, Rectification of 3-Phase input from
WT6000, Isolator, Low Battery Voltage Warning, Multi-Mode
Charging Control plus Solar PV connections

Mode 1 |Fu|l Charging

To 120A at nominal 48V

Mode 2 |Excess Energy Divert (Battery Full}

2 DC (ECM6001 only) & 3 AC Divert Load Relays are
switched in sequentially to prevent battery overvoltage (up to 5
AC Divert switches on request).

Each switch has a pre-set 'ON at’ and 'OFF at' Voltages

Mode 3 |ﬁeduced Trickle' Charging (Dump load Fail)

Charging reduced to 20A max by series resistor on input

Mode 4 JAuto-disconnect {Second Fail safe)

Wind turbine runs off load

Enclosure |

IP66 Box, height:600mm, width:400mm, depth:250mm.
Heatsink for rectifier on RHS adds 50mm to overall width. All
connections via glands in base.

LED |Indicator Display

Volt High, Wind turbine disconnected
Volts High, Trickle charging

Volts High, DC Dump 1 ON (ECM8001}
4. Yellow Warning, Volts Low

Volts High, DC Dump 2 ON (ECM6001)
Volts High, AC Dump 1 ON

Volts High, AC Dump 2 ON

Volts High, AC Dump 3 ON

Layout I

1. Miniature Circuit Breaker (MCB) WT Isolator

2. Terminal Strip

3. Full & trickle charge DC Contactor

4. DC Dump Contactors (ECM2501 only)

5. AC Dump Relays

6. Control Circuit (includes LED Indicator Display)
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48 V Battery Charge with 48 V Heat Dump

Suitable for DC supply systems or small inverter systems

System 1 gives full power output to battery
charging ( at up to 110 Amperes on a 48 Volt
system) until the battery is full and the voltage
rises to just about gassing level.

If the battery voltage tries to rise further then a
1 kWatt 48 V heating load is switched in to use
the excess power.

If the voltage still rises then a second DC load
is switched in. Further divert load connections
(up to S in total) are available - two are supplied
on the standard controller. This should control
the battery top voltage in most conditions; but if
there is sustained high wind or a heating load is
lost then if the battery Voltage rises a little
further the main charge contactor opens and the
wind turbine output 1s fed through a trickle
charge heater/resistor.

If the battery Voltage still rises after all the
divert loads. then the trickle charge contactor
opens and no power input from the Wind
Turbine is allowed. The Wind Turbine then
runs free and will run up to its maximum speed
when the blades will turn and stall to control the
speed,

Each stage is controlled by a bistable switch .
which has a gap between the on and off levels
to provide stability. This gap is adjustable and
is preset for average battery conditions.

The blocking diode is optional. When it is used
the heating loads will not cycle the battery, but
are directly on the Wind Turbine, This protects
the battery but gives less heat output.



Proven Energy Ltd
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SYSTEM 2 48 V Battery Charge with 230 V Power Divert

Suitable for domestic supply with a large inverter

SYSTEM SCHEMATIC System 2 gives full power cutput to battery
charging (at up to 110 Amperes on a 48 Volt
system) until the battery is full and the voltage

I‘{ L rises to just about passing level.
2 If the battery voltage tries to rise further then a 1
I | INVERTER kWi?.lI 230 V AC heating load is switched in via
| wrcooos 6 kW I the inverter to use the excess power.
Wind Turbinte Generator |3
3 Phase output at nominal | . If the voltage still rises then a second 1kWatt load
; Eh?a\u{lmmfzg?{;} (60A/PED L i { Battery i is switched in. There are Eight stages of control
i l_ o available; One is usually used for low battery
|- JI | “ T signal; Two are used for top end WT
! i i control leaving up to Five for load divert
1st divert to heat - - - -~ - 1T operations, A comprehensive automatic load
1000\*2 AvaY ' 60V | management system is therefore available,
230 A i I~
gnd divert :F ! LYJL“- ! If there is sustained high wind or divert loads are
woow TV . Divert Relays | lost then the battery Voltage rises a little further
BOAC | J : T | and the main charge contactor opens and the wind
f ap 1o 5 available | turbine output is fed through a 48 V DC trickle
Trickle charge heater I to ‘ charge heater/resistor.
1000W NN ! | Eight ] _ )
43 VDC | - | Stage | !TA_]J 150A | If the battery Voltage STILL rises the:.1 the trickle
Trickle charge - | . 1 ' Controll — T i 4:;harg'c=T comactc_)r opens and no power input from
iJ : 4 ccT | | the Wind Turbine is allowed to the battery. The
Main ch:ugl:i T 48 V de | Wind Turbine then runs free and will run up to 1ts
R e ' maximum speed when the blades will turn and
: ; [ Auxiliary Signal + I stall to control the speed.
3 Phase ] .
; |
rectifier ! o _1 '! Each stage is controlled by a bistable switch
| 1 ]l ! : which has a gap between the on and off levels to
| MCB -i-4-- : provide stability. This gap is adjustable and is
i i .{ I ’ preset for average battery conditions.




Contoctors CONl and CON2 are normally
open,

Relays RLY1, RLY2, RLY3 cnd RLY4 are
normally open.

All relays and contoactors ore operated
from the control board which monltors
the battery voltoge.

CON3 and CON4 are normally closed. As
battery voltage rises CON4 opens
couslhg the charglhg current to pass
through the trickle charge resistor, If
CON3 opens the turbkine output Is
disconnected from the batterles,

Customer Nomer
Locatiorn

WT Serlal Number:
ECM Serial Number:

To Control Boord
NN

(A
&)
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Live

230Vac Input
(From Inverter)

Neutral
(e,

MCCB Is
located
outside of
ECM6&00I
controller

contocts
for Low

Ba
Werring

y!

— Battery +
negative
Battery
Sense

AC Divert3
AC Diverte
AC Divertl

230Vac Divert Loads
{Automatic operatlond

| lve

230Vac Maolns out to
distribution board

Neutral

Battery
positive

Notes:

(e.g. cbove the box)
WARNING this resistor will get HOTI

The trickle charge resistor Is wall mounted close to the control box.

ZONE

DESCRIFTION  REVISIONS DATE

© Proven Energy
info@provenenergy.com

Lid,
Wardheod Park, Stewarton, KA3 5LH, UK, Tel +44 1560 485 570

Al rights reserved
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ECM6001 Electrical Schematic

PR OV E IN| wnd tubine Battary Charging Controliar Diagram
PREPARED BY BR FSCM NO. DWG NO. REV
6000 EE 003 rev 3.dwg 3
CH l SCALE Date  25/4/02 SHEET
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SYSTEM 1&2 CIRCUIT DIAGRAMS .

CIRCUIT DIAGRAM OF SINGLE HYSTERESIS SWITCH (Toff)

BATTERY +

3K

HYSTERESIS ADJUST

(1(012.? BETWEEN ON AND OFF}

20K

BATTERY -

BATTERY +

3K

HYSTERESIS ADJUST
(l(gi{il’ BETWEEN ON AND CFF)

Each switch circuit uses an operational
amplifier with positive feedback to
give hysteresis (once switched on the
input must drop by a set gap before it
will switch off again). The switching
level and the gap width are
individually adjustable for each
channel (Roff).

Light Emitting Diodes indicate the
state of each output.

The low battery circuit is different - its
output is in the oposite sense, ie, the

output and LED come on as the battery
voltage drops.

ECM2201/2202 = *
CONTROL
BOARD

BATTERY
SIg - E@@E
7T &6 5 smq 3 2
{]{ﬁ]@] @E@E
1) CHARGE OFF
2) TRICKLE
3) HEAT 1

4) LOW BATTERY

5) HEAT 2
6 HEAT 3

Ty HEAT 4

8) HEAT 5
LEDS . LEDS
31 6 43 21

PO ER] X
RR R R YR G G

-
— ]
P
-
-
o
e




PROVEN BATTERY CHARGING SYSTEM CHECK / TEST SHEET

SYSTEM DETAILS: JOB No:

Customer Details: Ref:

COMPONENT CHECK:
Enclosure:
Heatsinks: Rectifier:

Meters: V. A:

Shunt:

Terminals: See Drawing

Contactors: FP: TC:
DL.

Diode:
Relays: Inhibit:
T.c Resistor (600W only):

WIRING CHECK CIRCUIT BOARD SETTINGS
Connections: on off
Rectifier: 60.50V 56.00V
Shunt: 60.00Vv 55.00V
Contactors: D1 56.50V 5150V
Diode Polarity: LV 44.00v 5150V
Relays: D2 5750V 5250V
Meters: D3 58.00v 53.50V

D4 58.50V 54.00V
SIMULATION TEST D5 59.50Vv 5450V
Apply variable power supply to battery terminals

V. Meter

Operation
Switching
Sequence

NOTES:

ECM No.

WT No. /

Manufactured by: P R O \ E N

Tested by:
Date:

R G ¥

Proven Energy Ltd, Wardhead Park, Stewarton, Ayrshire, KA3 5LH, Scotland



PRO\KI

R G Y

WT6000 MANUAL

MECHANICAL
INSTALLATION



Proven Energy Ltd,

Wardhead Park, Stewarton,

Ayrshire, KA3 5LH, Scotland UK

Tel +44 (0)1560 485 570 Fax +44 (1)1560 485 580

Email info@provenenergy.com Web www.provenenergy.com

TOOLS LIST FOR WT6000 INSTALLATION

EN

PROYV

The following is a list of parts required for the mechanical installation of a Proven WT6000 Wind

Turbine.
Number Description Used For
2 10mm Spanners (1 open ended) Slip Rings
2 13mm Spanners (1 open ended) Blade back spring fixings (normally
factory tightened)
2 17mm Spanners (1 open ended) Blade fixing bolts
Spring U-bracket Fixings
2 19mm Spanners (1 open ended) Lower Yaw Bearing
2 24mm Spanners (1 open ended) Upper Yaw Bearing
Main Shaft Bearings (normally factory
tightened)
1 3 mm Allen Key Slip Rings
1 5 mm Allen Key Yaw Bearing
1 Pair of Wire Snips Trimming cover cable ties
1 36mm Spanner ( e.g. 36mm socket on 34”7 | M24 TM900 Tower Bolts (connecting
drive ratchet with 1m scaffold tube or | tower onto base plate)
similar for extension. 47 to 6”7 socket
extension sometimes useful)
1 Tube of glazing silicon + gun Cover Sealant
1 Loctite Studlock (A118 or similar) All Fixings
1 Set Pliers, Wirestrippers, Crimping Tool 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 TWT532 Tirfor winch (3 tonne static) | Raising & Lowering on standard 9m mast
with 20m wire rope and strop for
attachment at anchor pin end.  Rope
should be with hook at one end or loop
and large D-shackle.
1 46mm Spanner ( e.g. 46mm socket on 34” | M30 J-bolt nuts (connecting base plate to
drive ratchet with 1m scaffold tube or | concrete foundation)
similar for extension. 4”7 to 6" socket
extension sometimes useful)
1 Flat file Removing any galvanising drips to allow

tower fitting with yaw bearing

Please let us know if you think any tool should be added to this list

uisales & marketingwt6000\miv6000 mi 007 rev2.doc




PROVEN WTo6000 6KW WIND TURBINE

Cut-away view showing main shaft,
bearings, generator, and slip rings.

Maintenance Schedule
Once per year:
GENERATOR Grease the three bearings,
- N maintenance required. Clean slip rings
Check Brake pads
MAIN SHAFT BEARINGS Check nuts and bolts.
Grease occasionally - once Check springs
per year at most.
\
BRAKE Oreprin
/ No action is required during

normal running

the system is self regulating
and automatic with passive
fail-safe speed and power
control.

- / Proven Patent Passive
D = Blade control system
)
w
% 3
w8
532,
S558
Slip rings
Clean once per
year
PROVEN ENERGY LTD

Wardhead Park, Stewarton, Ayrshire,
KA3 5LH, SCOTLAND

TEL: ++44 (00 1560 485 570

E-MAIL: infoi@provenenergy.com



topfit2 MI 001

SLIPRING 3/000/14.3/50 M& BRASS TERM ZX M6 GERUE @ 90

DDA OGS0 17271 1/E1340-15

Eﬁ II_

| Loosen two bearing grub screws

for assembly. Apply thread lock
| generously through grub hole to
| inside of bearing sleeve after assembly
| before refitting grub screw and tightening.

Fitting of Wind Turbine to tower top.

PROVEN ENERGY LTD
Wardhead Park. Stewarton, Avrshire,

KA3 SLH, SCOTLAND
TEL: ++44 (0) 1560 485 570
E-MAIL: infoi@provenenergy.com

Remove two adjacent

bottom rubber bearings

to ease assembly.
Apply grease to bolt

shank before reassembly,

Slide WT onto

A tower top and just
v | through top

"I bearing sleeve.
Keep brushes

v |\, out of the way.

*.| *Slide slip rings

1 onto tower top

b Ep:igp-t._

Position slip rings
T - with top spigot
about 10mm below
.| mingbody top.

“[~ Tighten slip ring

b screws.

ring. Sirip cable
(if not already dome)
and fit cable tie to
grip above ring.
Connect to slip
ring studs with
loops in cores.
(phase order is not
; irportant).

P—] Fit brake cable

s per seperate
sheet,

Tower top as fitted to
FProven Towers; or
supplied seperately
for fitting to other
WWers,



FITTING THE WT6000 6KW /
WIND TURBINE TO THE TOWER TOP :

PROVEN

R G Y

See also WT6000 Fitting Diagrams

If fitted, remove covers by cutting the securing cable ties.

Remove at least two of the rubber rollers to make it easier to fit the frame onto the tower
top.

Carefully slide the frame onto the tower until the tower top spigot is just through the bearing
sleeve.

As the turbine is pushed fully home fit the slip rings whilst keeping the brushes out of the
way,

The yaw bearing fixing bolts can now be tightened. They are left loose to assist the fitting.
Ensure turbine is pushed fully home and tighten bearing grub screw. (Use a thread locking
compound to prevent vibrating loose)

The rubber rollers can now be refitted. Grease the bolt shank before assembly. Do not
overtighten the rubbers so that they will not rotate.

Position slip rings so that they overhang the tower spigot by about 10mm. This allows room
for the “top hat”.

Using thread lock compound tighten the slip rings retaining grub screws.

Check brushes are in line and making good contact with slip rings. Adjust as necessary.
Remove slip ring stud nuts and washers. Feed cable down into tower top. Strip outer
insulation and push cable through “top hat”. Fit a cable tie to take the weight of the cable as
shown in the diagram.

Push “top hat” onto slip rings and using ring crimps fit cables to the relevant studs and
check they are clear of the shaft. For a three-phase output machine the three cables can be
connected in any order.

N.B. For a turbine with DC output (i.e. rectifier mounted within turbine) check the polarity of
the connections).

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

Refit covers as per instructions.

Fit blades as per instructions.

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.

uisales & marketing'wt6000\miv6000 mi 002 rev2.doc



Brake Lever

Brake shackle; apply threadlock
to threads.

Brake rope

Brake Elastic

This serves to take the weight of the
brake rope and holds the rope

away from the shaft while

running.

When the brake is applied the rope
leans against the stopped shaft.

View looking from rotor to generator.

WT2500
Brake rope arrangement

brakerop2 MI 002

PROVEN ENERGY LTD
Wardhead Park, Stewarton, Ayrshire,
KA3 5LH, SCOTLAND

TEL: ++44 (0) 1560 485 570

E-MAIL: info@provenenergy.com
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Spring Hub Plate

4

Zebedee Spring

Blade Leading
Edge (thick)

B ek

Polyprop
washer

Spring
Anchor
Bracket

Blade Clamp

Blade Trailing Polyurethane
Edge (thin) Rubber Hinge

Wedge (thick) End Hub Plate
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Spring anchor bracket

Spring blade bracket




COVER FITTING / |
PROVEN

See also WT6000 Cover Fitting Diagram

The two 3mm polyprop covers are secured to the turbine with at least 4.2mm cable ties. When
fitting covers leave the ties loose until all ties are fitted and the covers pushed firmly into position.

Fit the lower cover first. Fix the cable ties in the order shown (A, B, etc.). When fitting the top
cover note the corners which are cut. One corner has a longer cut edge which gives clearance for
the cable conduit.

A. Tie goes through hole and around frame spar. Repeat both sides. Push cover under the frame
spar.

B. Through hole, around spar and out of second hole. Repeat both sides.

C. Through hole, through hole on other side of cover, round and back out.

D. Use one long tie or join two short ties together. Tie goes through cover, into one frame hole, out
of the second, through cover and then fastened. This should pull the cover flat to the frame.

E. Tie through cover and around spar.

Push the lower cover firmly up so the top edges but inside the horizontal spars of the space frame.
The ties on the lower cover can now be tightened and trimmed off. Now tighten the top cover
while pushing it firmly against the generator housing. Check that it does not rub against the spring
anchor plate on the shaft.

Using a silicon sealant fill the gap between the cover and generator housing to keep water out of the
turbine. If not already done also seal the domed generator cover.

FITTING THE BLADES

Throughout the blade fitting process be careful of them - they are fragile. Protect the blade tips,
leading and trailing edges with padding if necessary (stones on ground etc).

Fit one blade to the hub as shown in diagram 6000 blade fit diagram 2 (ref: 6000 MI 012/2) as
follows.

Place wedge onto hub

Put polyprop (plastic) washer on top of wedge

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 Loctite

Threadlock (A118 or similar) to lubricate and secure fixings against vibration. Use only a

small amount on each bolt.

6. Referring to diagram 6000 MIO13 attach zebedee springs to the blade bracket and spring anchor
bracket.

7. It is very important that the M10 fixing bolt running through the spring ends is not fully
tightened.  The spring ends should be allowed to freely rotate during normal operation.
However, there should be no lateral play of the spring ends within the spring bracket.

8. Check all fasteners are tight and repeat for the other two blades.

YR =

uisales & marketing'wt6000\miv6000 mi 009 rev3.doc



Seal these edges with sealant

A

Generator A
Housing X TOP COVER
D
7
~ 0 E gE °
e ° A
o0 B
/ / LOWER COVER
Use one long cable tie or join oo
two ties together.
se f
[+ 3 ] B C oo

WT6000 Cover Fitting Diagram




Instructions for Safe Use of:
Shackles

" The information in this leaflet shoud be passed to the user of the equipment

This document is issued in accordance with the requirements
of Section & of the Health and Safety at Work etc Act 1974,
amended March 1988. It outlines the care and safe use of
SHACKLES and is based on Section 4 of the LEEA Code of
Practice for the Safe Use of Lifting Equipment.* It should be
read in conjunction with the requirements for general purpose
slin%in practice given overleaf, the principles of which may ba
applied to the use of shackles with or without slings.

This information is of a general nature only covering the main

points for the safe use of shackles. It may be necessary to
supplement this infoermation for specific applications.,

ALWAYS:
@ Store and handle shackles corractly.
@ Inspect shackles before use and bafare placing into starage.

@ Select the correct pattern of shackle and pin for the applica-
tion.

@ Allow for the full resultant imposed load.
@ Fully tighten tha pin.

@ Ensure the load acts through the centre line of the shackle
using spacers if necessary to meet this requirement.

NEVER:
@ Use shacklas with bant pins or deformed bodies.
& Force, hammer or wedge shackles into position.
@ Eccentrically load shackles,
@ Heplace the pin with a bolt.

@ Fit pins in contact with moving parts which may loosen or
unscrew them.

@ Shock load shackles.

Selecting the Correct Shackle

Shackles are available in a range of material grades, sizes and

designs. Select the shackle to be used and plan the [ift taking
the following into account:

" Type of shackle to ba used - dee or bow, British Standard or
other design.

Type of pin - screwsd with collar and eye are suitable for
general purposes; with countersunk head for where clearance

15 limited; bolt and nut for where the pin may be out of sight or
subject to movement.

Full resultant imposed load - when using shackles with multi-leg
slings remember that as the included angle increases and so
does the load in the leg and any attachment to the leg. When
used to suspend F.rlley blocks account must be taken of the
impased load due to operating effort.

CAUTION: BS and ISO Standard shackles are designed and

Storing and Handling Shackles

Never return damaged shackles to storage. They should be
dry, clean and protected from corrosion.

Do not alter, modify or repair shackles and never replace
missing pins with unidentified pins, bolts etc, but refer such

matters to a Compatent Parson.

Never galvanise or subject a shackle to other plating processes
without the approval of the supplier.

Using Shackles Safely

Do not attempt lifting operations unless you understand the use
of the equipment, the slinging procedures and the mode factors
to be applied.

Do not use defective shackles or unidentified pins.

Shackles should be fitted so that the body takes the load along
its centra line and is not subjected to side bending loads. When
connecting a number of sling legs, and similar applications,
position them so that they do not impose a side load on the
shackle jaws. Use spacers to position them if necessary.

Ensure the pin is correctly screwed into the shackle eys.
Tighten by hand, use a small bar to lock the collar to the

shackle eye. Check that the thread is fully engaged with the
body but is not too long so that tightening causes the body to
deform.

With bolt and nut pins ensure the nut jams on the inner end of
the thread and not on the eye of the shackle. The bolt should
pe frea to rotate with minimal side float. The split cotter pin
must be fitted before making a lift. -

When using shackles with s]inqg in choke hitch, or in other
applications where there may he movement, place the ﬁ.:"
through the ah'a or link of ths sl and never in contast with the
bight of the choke or moving paris which may cause the pin to
unscrow.

In-service Inspection and Malntenance

Maintenance requirements are minimal. Keep shackles clean,
the threads fres of debris and protect from corrosion.

Regularly inspect shackles and, in the event of the following
defects, refer the shackle to a Competent Person for therough
examination: illegible markings; distorted, worn, stretched or
bent bedy; bent pin; damaged or incomplete thread forms;
nicks, gouges, cracks or corrosion; incorrect pin; any other
dafect.

© Lifting Equipment Engineers Association 1994 Sl No 6.0

Further information s given in:

* Tha Coda of Practica for tha Safa Usa of Lifing Equipment,
published by:
LIFTING EQUIPMENT ENGINEERS ASSOCIATION,

Wagganers Court, Tha Streat,

C—) Manuden, Bishop's Stortford,

Herts, CM23 TOW.

Tol: 01278 816504 Fax: 01279 816524
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. Instructions for Safe Use of:

Ez = Winches Used For Lifting
o

This decument is issued in ‘accordance with the requirsmants
of Section & of the Health and Salety at Work atc Act 1974,
amended March 1988. It outlines the care and safe use of
WINCHES USED FOR LIFTING and is based on Section 19 of
the LEZA Code of Practica for the Sale Use of Lifting
Equipment.” It should be read in conjunction with the require-
ments for lifting appliances for general purposes, given
ovarleaf, which form an integral part of these instructions.

This infarmation is of a general naturs enly covering the main
points for the safe use of winches used for lifting. It may be

necassary to supplement this information for specific applica-
tions.

“The information in s leafiét should be passed to the user of the equipment

— = =

ALWAYS:
@ Stors and handle winches carrectly.

@ Inscect the winch, rope and accessories befere usa and
befcre placing into sicrage.

Ensura mounting and suspension geints are securs and
suitatle for tha full loads that will be impesed.

@ Lift the load just clear, halt ler a shom peried to ensure the

integrity of the brake or sustaining ‘mechanism before
completing the lift.

® Usa a speed appropriate to the specific application,
@ Keep hands and feet clear of ropes, drums atc.

NEVER:

@ Aaise loads by reveiving the drum in the opposite direction
to that indicared.

® Usa winches with lcase or insecura handles.
® Usa the pawl lo arrest descanding loads.

® Usa winches if the ropae s twisted or trapped.
® Over wind the rape cn ar off the drum.

® Uss winches for man-riding agplications unless they are
specifically designed for that purpose,
=

==

Selecting the Correct Winch
5y

finches ara available for manual or power operation in a range
/. capacities, designs and mounting arrangements. Select the

winch to be used and plan. the lift taking any. statutory
requirements and the lallewing into acsount;

Type of winch - manual, alectric, pneumatic or other operation -
mounting, eg wall, floor, lorry etc - capacity and rope drum
storage slc.

Speeds and control - single speed, dual speed - push butten,
pull cord, lever, remota atc.

Rigging arrangement - diverters, pulley blocks - anchorage and
suspansion points - impesed loads., bl

Consult tha supplier if the winch is to be used in areas of high
risk, axposad to the elements, waler, steam atc, with hazardous

substances, eg acids or chemicals, or subjected ta extrames of
temparatura. :

Stering and Handling Winches

Never return damaged winches, ropes atc to storage. They
sheould be dry, clean and protected from carrasion.

With winches used for tﬂ“‘,lFﬂr_aI;f applications, ramave the repe
lor separate storage or wind it fully onto the drum and lash in
position to pravent damage.

With winches left In situ, remove pulleys atc and wind tha rope
fully onto the drum. Whera this is nct possible, pulleys alc
should be pesiticned to protect them frem damage and so as

not prasant a danger to persons of other equipment. |salate
any power sugply.

Installing and Commissioning

Follew the specific instructiens for installation and commission.
ing issued by the supplier. Handle the rope carafully, If the
winch fails to operate correctly contact the supplier,

Using Winches Safely
Do not use defective winches, ropes, pulleys etc.

Chack tha rigging arrangement, that mounting and suspansion
points are secure and adequate for the imposed loads. Do nat
usa timber bearers. Ensure shaaves are carrect for size and
type of rops, that {leet angles ars not oo graat, the rops is not

fwisted and the load is free 10 move. Check operating handias
are secure.

Raisa the load just clear, halt tha it to ensure the integrity of
the brake, slinging arrangament ate.

With manual winches, cnly the slow speed should be used to
raisa/lower loads. With power oparated winches, salect a speed
appropriate to the specific lifting cperation.

Ensura oil, water or other foreign matter does not coma into
contact with lined brakes.

It the direction of rotation is indicated the winch must raisa the
load when lurning in that direction. '

Check the rope and load travel paths are clear and you have a
clear view s0 as to avoid accsicents or collisions. 0o not aver
wind the rope on or off the drum. Two turns must always
remain on the drum, (This is a requirement of the Canstruction
(Lifting Operations) Reguiations however some manufacturers
dasign for mare and thair recommendations must te followed.)

Keep clear of ropes, pulleys, drums and other moving parts.

In-service Inspection and Maintenance

Fallow the specific instructions for maintenancs issued by the
supglier, These should be incorporated into the site mainte-

nanca programme obsarving any particular needs due to the
sitea or warking conditions.

Regularly inspect tha winch and, in the event of the follewing
defects, refer to a Campetent Parsan for therough examination:
meunting insecurs; locse or missing belts; winch (rame
distorted; rope < drum flanges chipped or cracked; rope
anchorage loosa or pulled; ratchst or pawl warn; brake worn ar
slipping; rope worn, or winding incorrectly; broken wires; gears

warn, or not positively localing; any other visible damags,
garrosion, defects or operational faults,

@ Litting Equipment Engineers Asscciation 1394 S| No 15.0
Furthar infermation is givan in:
* Tha Caoda of Practica for ha Safe Use of Lifting Equipmant,
publishad by:
LIFTING EQUIPMENT ENGINEERS ASSOCIATION,

Wagganars Court, Tha Straat,
Manuden, Bishop's Startfard,
Harts, CM23 10W.

Tel: Q1273 816504 Fax: 01279 816524
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INSTRUCTIONS FOR SAFE USE OF .
WIRE ROPE GRIPS

The information in this |

should b

user of the equipment

As a result of the shortcomings in B.S. wire

rope grips as evidenced by research carried

out by the Health and Safety Executive, the
relevant standard i.e. B.S.463:1983 has been
wilthdrawn.

CERTEX (UK) market wire rope grips in
accordance with D.IL.N. 1142. These grips

have also been extensively tested by HSE and
have been found to be efficient when

installed correctly.

Having a flat faced bridge the D.LN. 1142 grip is
compatible with six, eight and multistrand ropes in
either right or left hand lay.

Required number and torque.
Nominal Required Required
size number of wire rope tightening torque
grips to attain 85% of to attain required
rope min, Breaking load  efficiency (N.m)

]

6.5

8
10
13
16
19
2
26
30
3
40

2.0
3.5
6.0
9.0
33.0
49.0
8.0
107.0
147.0
212.0
296.0
363.0

oo Ol e b e B I L L

For intermediate sizes of rope the next largest grip
size should be used in conjunction with the

corresponding torque .

The nominal size 5 grip should not however be
used on ropes having nominal diameters of less
than 4.0 mm.

Fitting
The first grip must be placed immediately
against the thimble. The grips must be placed so

that they are separated by a distance of approximately

six rope diameters
The “U” bolt must always be placed on the tail end of
the rope (non load bearing end)

During assembly and before the rope is taken into
service, the nuts must be tightened to the prescribed
torque. After application of the load, the torque must
be checked and if necessary, be corrected.

This action should be repeated within 24 hours of
installation.

Further periodic checking and re-torquing of the
puts is essential during service, particularly during
the early stages of operation to ensure that the

terminal efficiency is maintained
Further details on D.I.N. 1142 grips can be obtained
from your local CERTEX (UK) sales office.

CERT ENX

Lifting Products and Services
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Ensure that the labels indicated abowve in black are in place.
Replacement labels can be supplied on request.

Accassories for TIRFOR machines
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Always concerned o improve the gquailty of its
progucts, the TRACTEL Group reserves the right
rg modify the m__.n..mnE.n.m:.n:m of he equipment
described in this manual. The companies of the
<\ TRACTEL Group and thelr agents ar distributors
will supply on reguest descripliva documeantation
o the full range of TRACTEL praducls : ifting and
pufling machines, permaneni and lemporary
accessequipment, safely devices, electronic load
indicators, accessonies such as pulley biocks,
hooks, slings. ground anchars, elc.

The TRACTEL network is able o supgly an
after-sales and regular maintenance service.
Should you have any queres or requing fechnical
assmslance, please do not hesitate 1o contact

TRACTEL UK.

Fig. 1

T-5080
T-516D
T-5320

1. Hook [ ancher pin

2 Forward operating levar

3 Reverse operating lever

4. Aope release faver

& Hope release safery calch

6. Aope guide

7. Maxillgx wire rope

B. Telescopic operating hanals

Wire rope on realsr

operating levers to allow the iubricant 1o penstrate all
parts of the mechanism.

N.B. Exgess lubrication canncl cause the machinercr
wire rope to slip.

Any machine where the side cases show signs of
dents or damage, or & which the hook is damaged
{modets TU-8 and TU-18), should Be refumed o
an approved repairar of TRACGTEL LK.

12, hp.. WARNINGS AGAINST HAZARDOUS

opeERATIONS A\

Theoperation of TIRFORmMaehinas, in accordance

with the instructions of this manual, is a guarantee

of safety. Neverifigless, it is usaful to draw the
attention of users 15 the following warnings

= TIRFOR machings as described in this manual
miust not beused lor ifting people.

- Mever atféimgt lo metorise the models of TIRFOR
machines described in this manual,

= TIRF@Rmachines must not be used beyond
thigis maximum working load.

<~ TIRFER machines must not be used for
apphcantons ather than those for which they are
intended.

= Mever attempt 10 operate the rope release
mechamsm whilst the machine is under load.

- Meaver obstruct the operaling levars or the rope
release lever.

- Mever operate the forward and reverse
operating levers al the same time.

- Mever use a handie, other than the lelescopic
operating handle suppled, o operate the
TIRFOH machine

~ It is lorbiddan to replace sheared pins by

anything other than genuine TIRFOR shear pins

of the same model

Mewer anchor the machine other than by its

sppropriate anchor point,

- Mever abstruct the maching, which could
prevent the maching, the wire rope and the
anchor points from oparating in a straight line

- Wewver use the TIRFOR MAXIFLEX wire rope as
a sling.

i

MNewver apply a load tothe loose wire rope exiting
from tha anchor point of the TIRFOR machine
Mever subject the controls to sharp knocks,
MNever atternpt 10 raverse the rope completely
through the maching whilst under load

Do not operate the TIRFOR maching whan the
ropeferrule gets to within 10 cmof the machine.
Otherwise the ferrule is likely to foul the casing
and push the rope guide inside the maching.

13. TROUBLESHOOTING

1) The ferward operating lever maves (reely
and does not operate the mechanism

the machine has been overlcaded and \he shear
pins have sheared. See section 9 for replacing the
shear pins

2) Pumping .

A lackof wbricantina TIRFOR machine somelimes
brings about a condition known as -pumping:
which is not at all dangerous, but which is
inconwenient. This situation occurs when he [aw
which is gripping the rope becomas locked onto i
prevenling the other jaw from taking over the load.
As the operaling lever ismoved in one direction ne
machine travels a few centimelers, but when he
aperating lever travels in the olher direction the
maching moves back the same dislance in
sympathy with the jaw which is locked onto hea
rope. The TIRFOR machine should be tharoughly
lubricated anditwill recommence warking normaily,

3. Jerkiness :

This is also a symptom of tack of lubrication, The
TIRFOR machine should be thoroughly lubricatad.
4. Blockage :

i the wire rope becomes blocked in the machng,
generaly because a damaged section of wire rope is
stuck within 1he jaws, it & impenalive 10 stop opera-
ling the maching, The load should be taken by ano-
thier maching on a separaie wire rope, or by another
means, whis! enswing that alf  safety
precautions are taken. YWhen the blocked maching is
no longer unger ioad, the damaged rope may b8
redeasad and emoved. Should this not be possbia,
return the maching and wire rope 1o TRACTEL Uk o
an approved repairer,

14. HEALTH AND SAFETY AT WORK

Al lifting equipment must be supplied, operated, maintained and tested according 1o the applicable
statutory reguirements, and specially 1o the provisions of the Health and Safety at Waork Act.

It is algo the responsability of every company 1o ensure that their employees have been fully and
properly trained in the safe operation of their equipment.

11




10. MAXIFLEX WIRE ROPE

t Ao guarantee the safe operation of TIRFOR
machines, itis essenlialto use them exclusively
with TIRFOR MAXIFLEX wire rope which has
been specially designed to meel the
requirements of the TIRFOR machine.

TIRFOR MAXIFLEX wirg mopes have a red strand
which is visible on new rope, One end of the wire
rope has an end fiting, such as a salety hook, fited
to & thimble fixed by a metal ferrule (See Fig. 21).
The other end of the wire rope is fused and lapared
(See Fig. 22)

=

.,_.
£ e
T )

Fig. 21

max. 1.5 dia. |

Fig. 22

M Awireropeingood conditionis aguarantee
of safety, to the same extent as a machine in
. good condition. 11 is necessary lo continuously
manitor the state of the wire rope, lo clean and oil
it with a rag soaked with mator oil or greasa.
Grease or oll containing graphile additives or
mabybdenum disuiphide musl nol be used

Visual examination of the wire rope

The wire rope should be examingd daily 1o detect

any signs of wear | damage o broken wires : See

examples in Fig, 23).

Incasa of anmy apparani weaar, have tha wira ropa

checked by a corepelent person, Any wire rope

with a raduction from tha nominal diameter by

more than 10% should be replaced. (See Fig. 24
“for the correct method of measuring the diameler

of a wirg rope).

Fig. 23 - Examplegs of damaged wire rope
10

A\ GENERAL WARNING [N\

cortect
mathod
of measuring

+—d—>r Fig. 24

IMPORTANT : i is recommended, specially for
litting applications. toensure that the length of wire
rope is greater than actually required, Allow an
exira meiar approximatehy.

When lifting or lowering loads over long lengths of
wire ropa, steps should be faken to stop the lnad
from rotating o prevent the wire rope from unlaying
Mever allow a tensoned wire rope 1o rub ower
sharpadges. Tha wire ropa mustonly be used with
pulleys of an appropriate diamatar.

Meveraxposa thawing ropeto temparatures beyond
100 degrees C.

Mever use wire rope that has been subject 1o
damage such as fire, corosive chemicals df
armosphera, of exposed (o electric current

Storage ; See section 7.

11. MAINTENANCE INSTRUCTIONS

The machine should be inspected. cleansd ang
lubricated at regular intervals, atl8ast annually, by’ an
approved TRACTEL UK repairer. Mever usa grease
or ol containing _graphité. addives or
moh/bdenum disulphide. To clean the machine,
allow the maching to s0akin a bath of some
propriatary cleansing, fiuid, but not acelone and
darivatives or eliyiene tnchlonde and dervatves.
Than shake the maching vigorously to loosen
foresgn matler and Wwrn ' upside down (o allow the
dit to come out through the openings for the
operating levers, Alldw the mechanism o drain
and bectome dry. Alter this treatment., ensure that
the machine is well lubricated by apphing a
quantity of ol (type SAE 80-120) anto the intarmal
mechanism through the openings for the operating
levers, and for the modals TU-8 and TU-16, through
the special lubrication holes. To carry out this pro-
cadure, it Is bast for the machine o be not under
load and in the releasad positon.

Alternatively operate the forward and reverse

1- Before using the TIRFOR machine it is essential for the safe and coerrect oparation of the
equipment that this manual be read and fully understood and that all the instructions be followed.
This manual should be made available o every oparalor. Extra copigs of this manual will be
supplied on request

2- The TIRFOR maching allows the operalos 1o canry out work with complels safety. Ensure thal this
machine is only handed over for use or rigging to an operaior who is rained o operale i in a
responsibie manner,

3- Mever use a machine which is nat in good working condition. Replace any worn or damaged wire
rope (Se2 Section 10). Continuous monktoring of the condition of the maching, s wire rope and
anchoer sling is an imporiant salety consideration.

4- The manulacturer declings any responsibility for Ine consequences of dismantling or altering the
machine by any unautharised person. Specially excluded is the replacement of original parts by
pans of anothepmandfacturer,

5- The models as described in this manusl must not be used for lifting people.

6- Moreover, thaSe models ars designed for manual operation and must not ba moterised.
The TRACTEL Grouphas designed special molonsed models (TU-16H and TU-32H)

7= Never attemptio overioad tha maching.

B--Standard TIRFOR machines are nol designed for use in explosive atmospheres

& IMPORTANT : If the equipment described inthis manual s supplied to an emplayed parsan, check
thalyou meet your obligations with respect to satety at work regulations {see page 11 -chapler 14},

LIFTING PEOPLE AND SPECIAL APPLICATIONS

TRACTEL UK markets a range of TIRFOR TUA machines (TUBA, TU1EA, TU324) spacially designed for lif-
ting paopks on suspanded platforms. For further information on equipment for lifting people, and on any spe-
cial application, please refer 10 TRACTEL UK

TECHMICAL DATA
MODEL TU-8 |T-50BD | TU-i6 | T-5160 | TU-32 | T-532D
Maximum working load i 08 1.6 3.2
Weight :
machine kg 8.4 6.6 18.0 13.5 270 240

lelescopic operating hiandle

kg 1.0 1.0 2.4 24 24 23
standard 20 m of wire rope, complete kg 6.1 1 131 131 266 266

Total weight of standard equipment kg 155 13.7 335 288 56.0 529

Machine dimensions ;

length mm | 527 420 880 530 B76 820
length with oplional hook i - 550 - €50 880 B40
haight mm 265 250 320 315 330 355
width mm | 108 99 140 127 156 130

telescopic handle : closedfextanded cm | 51/77 | 40/69 | 66/119 | 65/115 | 68119 | 65/115

TIRFOR MAXIFLEX wire rope

diameter e 8.3 11.5 16.3

guaranteed breaking strain® kg 4000 ED00 16000

waight per meter kg 0.250 0.500 1.00
Rope travel (forwardfreverse)™ mm | 70/76 | 46/63 | 56/70 | 42/57 | 30/8 | 1836

*  ncluding end fittings of the wire rope
= One complete cycle of the operating lever at maximum working (oad




1. DESCRIPTION OF EQUIPMENT
The TIRFOR machine s a hand-oparated lifting
and pulling machina. It is versatile, partable and
muli-purpose, not only for pulling and lifting out
also for lowering, lensioning and guying.
The onginality of the TIRFOR maching is the
principle of cperalion directly on the wine rope
which passes through the mechanism rather than
being reeled onto 2 drum of a haist or conventional
winch. The pull is applied by means of two pairs of
self-energised jaws which exert a grip on the wire
rape in propartion (o the lnad being lifted or pulled.
A telescopic operaling lever fitted 1o either the
forward or the revarse lever transmits the effort to
the jaw machanism 1o give forward or reverse
maovement of ihe wire rope 3
The machma is fited with a hook or anchor pin,
depanding on the model, sathal i can be securad
quickiy 10 any suitable anchor point.
TIRFORA machines. intended for lifting and pulling
malenals, are available in two ranges aach with
three models of differant capacities
- T-5000 range for light duty apphcations {(with
safety release calch)
-TU range for heavy duly applications (with satety
release catch)
Each machine is supplied with a telescopic
operaling handie, and usually witha 20 mstandard
length of special TIRFOR MAXIFLER wire ropa
fitted with & safety hook and wound onta a meial
reeler. Longer or sharter lengths of wire rope are
avallable on reguest
This manual together with a guaraniee card are
supplied with each machine, as well as the CE
declaration of contonmity

IMPORTANT : TIRFOR MAXIFLEX wire rope has
been specially designed to meet the particular
requirements of the TIRFOR machine The
manufacturer does not guarantee the sale operation
of machines used with wire rape other thar TIRFOR
MAXIFLEX wire rope.

2. RIGGING ARRANGEMENTS

Various ways of rigging are shown in Figs. 2.1, 2.2,
23 and 2.4 Figs. 4 ang 5 show particular
arrangemenis (one forbidden and the other
recommended)

The machine may beanchored to a fixed pointwith
the wire rope travelling towards the machine
{Figs. 2.1, 2.2, 2.3), or travel glong the wire rope,
with the load. the wire rope itself anchored 1o a
fixed point (Fig. 2.4).

In example 2.2, the maximum working load of the
pulley and the anchor point should be equal 10 or
greater than twice the lpad.

4

Fig. 2.1 Fig. 2.2

Fig. 2.3

Fig. 3

M.B. Whatever thelrigging arrangement, and if tha
machine is anchored direclly 1o a fixed paint,
ensure thatdhere &re no obstructions around the
machine which eould prevent the wire rope, the
machine and anchor from operating in a straight
line. Itis tharefore recommended to use a sling of
an appropriate capacity between the anchor point
and the machina (Fig. 3},

.n_mw WARNING . Any nigging arrangement
witich requires the calculation of the forces applied
should be checked by a competant angineer, with
special attention to the appropriate strength of
fixed point used

For work such as guiding the trunk in tree laling,
the operaior should ensure that ha is oulgide the
danger area by passing the wire rope around ong
or mare refurn puliays

8. SAFETY DEVICES
8.1 Overload limiting safety devices

All TIRFOR machines incorporate a shgar pin
system, In case of overload, one or more pins
idepending on the model), fitted to the forward
operating lever, shear and prevent further forward
or litting operations. Reverse operation s still
possible 1o enable the load 1o be lowered or the
wire rope (o bae slackened

8.2 Rope release salety device

Modeis TU and T-500D@ce fittead with a «hwo-
handad- rope release system which raguires
deliberale operalion bydhe user o release the
machine, See secfion 4 | «Releasing and engaging
the jawse

9. REPLACING THE SHEAR PINS

Figures7,18,19 and 20 show the position of tha
shear [pins for Ihe various models. Spare shear
gins are infihe swup of the operating levers for
maodels TU-8 and TU-1E, and in the rope releasa
fever far the other modeis, behind the plastic cap.

Hamaove the sheared pins with a suitable punch

For models TU-8 and TU-16, remave the forward
aperating handle stub by using an extraclor.
Remove the sheared pins. Refit the forward
gperating handgle stub on the crank and align the
grooves for the shear pins (Figs. 17 and 18).

For models T-5000 and TU-32, align the holes of
the upper and lower seclions of the forward
operating laver,

Pasition the spara shear pin(s) and drive it'them in
with a hammaer.

M warming A\ : it is forbidden to replace

sheared pins by anything other than genuine
TIRFOR shear pins of the same model.

_n |

Fig, 17- TU-8

Fig. 18- TU-16

Fig. 19- TU-32

Before putting the machine back inte operaton.
ensure thal the cauvse of the overioad is removed.
If mecaessary, use mulliple sheave blocks
{See Fig.€),

Remember 1o re-order shearad pins and pul them
back in tha correct place.



Fig. 4

O

L

INCORRECT

CORRECT

The capacity of thadmaching may be increassd
considerably for the samaeffort By the cperator by
using multiple sheavd blocks, (See the examples
se! put in Figs. 6@ and B2} The increasa in tha
capacity shown |5 reduced depending on the
afficiency of e pllleys.

Thie diamefer of the pulleys used shoud be egual
o At least 18 times the diamater of tha wirn opa.
{Reder {0 the applicable regulations).

For any rigging arrangement other than those
described in this manual, please consult
TRACTEL S5.A5. or a competent spedcialist
engineer before operating the machine.

Fig. 15 - 5pring cfip closed

6. OPERATION

TIRFOR machines are very easy lo use, Place the
lelagcopic operating handle on either the forward
of reverse operating lever, lock it into position by
twisting, and mowve tha operating handle to and fro
.._._3m operating arc is variable for ease of operation.
When operation stops. Both jaws aulcmancaly
grip the wire rope and hold tha load which is
spread equally batween the jaws.

The to-and-fro operation of the forward or raverse
lever gives continuous movement of the load.

Fig. 16 - Spring ciip opan.

7. RELEASING THE WIRE ROPE AND STORAGE

It is essentlal 1o take the load off the machine
before attempting to release the jaws. Todo this,
operate the reverse opatating lever until therz is na
tension in the wirs rape.

Remove the lelescopic. operaling handie and
returm il 1o the closed position

Releaze ihe machine and follow the instructions for
installing the wire rope in the raverse ordar
Re-engage the jaws of the machins before putting
it into storage.

Siore the machine and wire rope in a dry placa,
away from the effects of tha weather. The wire rope
should be complataty removed from the machine
and rewound onto its realer,

Belare reeling the wira rope, it 1s recommeanded to
inspect it, clean it with a brush and then grease i
{See secton 10).

Fig. B 7 - Puliing

AT
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Fig. 6.2 - Lifting

3. INSTALLATING THE WIRE ROPE

M.B. Whan handling the wirg rope il is

recommended 1o prodect the hands by using work

gloves

if the wire rope is to be anchored to a high anchor

point, the wire rope should be anchored before

fiting the wira rope in the machine

1. Uncoil the wire rope in a straught line io pravent
oops or Kinks.

2. Release the internal mechanism (See sechion 4:
«Releasing and engaging 1he jawss),

3. Insert the wire rope through the rope guide at
the end opposite to the anchor paint (hook or
anchor pinj.

4, Push the wire rope through the machine, and if
necessary, helping it by operating the forward
opearating lever,

5. When the wire rope appears through the anchor
point, pull the slack wire rope through the
machine, 1o the pamt required

6. Engage the jaws by aperating the rope ralease
mechamsm (See section 4 ; «Releasing and
engaging the jgwss )

7. Anchor the TIRFOR machine or the wire rope (o
the appropriate fixed poinl (See section 5
«Anchoring-) taking care 1o ensure that the
anchor point ( hook or pin, depending on the
madel) is correcily fixed.

8, Extend the telescopic operating handle untilthe
spring locks into position. If necessary twist the
two sections of the handle, one inside other, to
align the spang (Fig. 1),

9. Replacethelelescopic operating handieon the
chosan operating lever (forward or reverse) and
twisl the handle io ensure that it is locked in
position {about a half fum)

After this procedure, the maching is ready lor

opearation, providing the load 1s corractly anchored

1o the maching or the wire rope (See section 5

«Ancharing= and section 2 =Rigging

arrangementss«)

4. RELEASING AND CLOSING THE JAWS
Eachmachine is fitted with a laver (Fig. 1 tem 4} for
releasing the jaw mechanismwhich should only be
operated when the maching is not under load

There are two positions for the rope releasa lever
{See Fig. 7. 8 and 9} ; released or engaged

M.B. Whennoiin operation. it s recommended that
the rope refease lever should be in the engaged
position. The maching mus! thereiore be released
before attempting 10 feed n the wire rope.



4.1, TU-8 or TU-16 (Fig 7)

Releasing :

1. Complelely prass the rope release safety calch
(5) and Iift the rope release (ever (4).

2 Release the salety catch and continue to lift the
rope release lever until it kocks into position. The
internal mechanism is in the réleased posibon

Engaging

1. Lift the rope releasa lever slightly

2. Press and mainiain pressure on ihe rope release
safety catch, allowming the release lever 10 slowly
travel back 1o its ariginal pasition. Release the
safety caich. Tha ralease lever |0Cks in pOSIICH
under the effect ol ils spring

4.2, TU-32 (Fig.B)

Place the anchor point against a support.

Releasing |

1. Completely prass rope release salely catch (3)
and push the rope release levar (4) towards the
anchor paint.

2 Release the salety caich and continue [0 push
the rope release lever until 1 [ocks ino pasition,
Theintermal mechanismisintherelgased posibon

Engaging :

1. Push the rope release lever Wowards the anchaor
poinit

2. Press andmainiain pressure onthe rope release
safety caich, aliowing the release lever 10 slowly
ravel back fo its original pasition. Relaase the
safety catch. The release lever locks in position
under the effect of its spring

4.3, T-500D range (Fig.9)

Place the anchd: point against a support
Releasing

Turntha rope release safety catch (S) and push the
ropae release lever (4) lowards the anchor e until
it Incks into position when raised slightly at itg limit
Release the safety catch.

Engaging

1. Turn the rope release salety calch

2. Presstharoperelease lever veriically dowrwards,
aliowing the lever to travel back 1o its original
position under the effects of s spring. Releasa
the safely calch.

H ENGAGED

5
an

Fig. 7 - TU-8 and TU-18. Aopa release lever.

ENGAGED -~ RELEASED

L L.
I 1
—

5. N ancroming A

Failure to anchorthe TIRFOR machine correctly
runs the risk of a serious accident. The user
must always ensure before operation that the
anchor paoint(s) for the machine and wire-rope
are of sufficient strength to hold the load.

It i recommanded that TIRFOR machines should
be anchored 1o a fised point or ta the load using an
appropriate capacity sling. It is forbidden o use
the machine’s wire rope as a sling by passing it
around the load and hocking it back onto itself
{Fig.t0 : incorrect anchoring arrangement,
Fig.10a : corect anchoring arrangement).

The anchoring arrangement ohmedels TU-8 and
TU-18 Is a hook fitked with a safetycatch (Figs. 11
and 12). In all caseswhen anehoring the maching
the salety catchaolihe anchor hook should De
correctly closad, in its pasition atthe tip of the heok
{Fig.12). This agvige for the machine anchor hook
also appligsito the ook fitted 1o the wire rope.
TIRFORmachinges TU-32 and T-5000 are anchorad
By meanzola removable anchor pin, fitted across
thewo engsof the side cases (Fig. 13and 14)and
loBked\in position by a spring clip (See Figs. 15
end 16},

Optional nooks are available to fit the anchor point
of modets T-5000 and TU-32

To anchor using the anchor pin, foliow the
procedura below:

1. Open the spring clip of the anchor pin.

2. Remave the spring clip from the anchor pin.

3. Slide the anchor pin out of the side cases (Fig.
14).

4. Fit the anchoring arrangemant, such as a sling,
bemwzen the side cases

5. Refit the anchor pin through the side casas and
ancheoring arrangement, such asthe eyesof a
sling.

6. Refit the spring clip to the anchor pin.

7. Closathe spring clip, ensuring tnat it fits corracthy
over the end of the anchor pin and cannot fall
out.

hv Warning ____._w..y : It is sssential for the safe
operation of the machne 10 ensure that, belare
loading the machine, the anchor poents, NOOKS ar
pins, are correctly secured, (with the safety catch
correctly located on the hook - Fig. 12),

FiG. 8- TU-32. Rope relaase levat

EMGAGED === RELEASED

Fig. 8- T500D range. Rope release laver

Fig. 11 - Machine anchor hook with catch in
open position

Fig. 12 - Maching anchor hook with calch in
closed position 7
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PROVEN WT6000 WIND TURBINE WITH

TM1500/TM900 SELF-SUPPORTING TOWER
PROVEN

G Y

OPERATION

BRAKE

The wind turbine has a brake for safety during raising and lowering, maintenance and in case of
emergency.

To apply the brake — open tower access door; turn brake lever fully up; pull brake rope down and
place loop over pin lever; pull lever down and “under centre” until it meets back plate and stops the
rotor.

RUNNING

The wind turbine can be left to run in any wind. It is not necessary to keep a load on the wind
turbine since the self regulating blades will control speed without load.
N.B. Extended unnecessary periods of running off-load should be avoided where possible.

When working on the output cables or systems ALWAYS stop the wind turbine AND switch off
MCB in controller before proceeding.

NOTE

When running unloaded the generator will give up to double the full load output voltage — so
always treat the output with caution, even on low voltage models.

MAINTENANCE

After 3 months;

1. Lower wind turbine and check all fittings for tightness.
2. Grease main rotor bearings and yaw bearing housing.
3. Check base plate fittings are tight.

Yearly — as above plus the following;

Check brake pad thickness is more than 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.

5. If the wind turbine is operating in particularly arduous conditions (e.g. severe turbulence etc.)
then check fittings and wear more often.

b N
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PROVEN WT6000 WIND TURBINE WITH

TM1500/TM900 SELF-SUPPORTING TOWER
PROVEN

RAISE/LOWER USING TIRFOR WINCH g =

RAISING

¢ Check hinge pin is in position and split ends at both ends.

* Assemble two piece gin pole and attach one end to attachment points at base of mast and
other end to mid pole bracket located 2.5m up from base of mast.

e Check gin pole nuts/bolts are tight.

¢ Hook Tirfor wire rope to mid pole bracket. Hook Tirfor to winch anchor and feed wire rope
through Tirfor as per Tirfor instructions.

® Check that power cables will not be trapped under wind turbine base when lifted.

¢ Apply wind turbine brake.

CLEAR LIFTING AREA OF ALL NON-ESSENTIAL PERSONNEL. DO NOT ALLOW
ANYONE TO BE IN THE VICINITY OF THE WIND TURBINE WHILST RAISING.

¢ Pull wind turbine up slowly and smoothly with the Tirfor winch, following Tirfor
instructions at all times.

e When upright, keep tension on rope, until all base bolts are in and tight. When base bolts
are tight, release rope. Dismantle gin pole and winch and remove from lifting area.

¢ Release wind turbine brake and remove brake cord from brake lever.

s If breezy, check rotation of wind turbine.

LOWERING
¢ Apply wind turbine brake and place trestle to support lowered wind turbine.
e Fit gin pole and winch as for raising.
e Check all shackles, bolts and fittings are secure before lowering.
e Take up slack in Tirfor winch/rope and put handle in lowering position.
®

Make sure hinge pin and split pins are in position.

CLEAR LIFTING AREA OF ALL NON-ESSENTIAL PERSONNEL. DO NOT ALLOW
ANYONE TO BE IN THE VICINITY OF THE WIND TURBINE WHILST LOWERING.

¢ Remove tower bolts.

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

¢ Lower turbine by operating Tirfor slowly and smoothly.

uisales & marketing\wt6000\om\6000-tm1500 om 001.doc



PROVEN ENERGY LTD
Wardhead Park

Stewarton
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Tel: +44 (0)1560 485 570
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Proven Wind Turbine Maintenance Schedule

Frequency of recommended checks

TASK

TYPE OF SERVICE CHECK

INITIAL 3
MONTH

QUARTERLY

ANNUAL

10 YEAR

check for smooth running

check tower bolts

check base plate j-bolt nuts

check brake operation*

check blades

check zebedee springs

polish slip rings

check slip ring brushes

grease shaft bearings

grease upper yaw bearing

check lower yaw bearing

check covers

check welds

NENEN RN ENESENENENANENEN AN

blade change

zebedee spring change

NENENENENENENENENENENANENANAN

* brake assembly is optional on WT600 model

G CM 006 rev2



Battery Inverter System

Care

PRO \{\1

G ¥

Maintenance | Importance & | Remarks

Task Frequency

Check and top HIGH Essential for normal battery operation that the electrolyte level does

up battery Typically not fall below the top of the plates (visible via watering hole on top of

electrolyte level | between 2 (light | the battery cells).  In soft water areas use ordinary tap water (avoid
use) and 12 peaty water). In hard water areas use de-ionised water available from

(heavy use)
times per year

battery suppliers. Do not use mineral water as this often comes from

hard water areas.

Perform
equalize charge

HIGH

Once per month

An equalize charge is a charge to a higher voltage than normal with
two main benefits. The main purpose is to egualize voltage in all the
battery cells so that they do not fight against each other. In addition
any small areas of sulphation on the battery plates are removed
restoring the full capacity of the battery. For instructions on how to
set an equalize charge on the TRACE SW inverters see accompanying
sheet. Don’t equalize the battery if electrolyte levels are already low
since an equalize charge uses a bit of battery electolyte — top up first.

Check battery HIGH ‘When dealing with high currents like those in a battery inverter system

intercell a bad connection can cause sparking or arcing or even a battery fire.

connections and | Typically 2 CARE SHOULD BE TAKEN WHEN WORKING WITH METAL

inverter times per year TOOQOLS on battery connections. Proven recommend the use of safety

connections glasses, gloves and a terminal shroud so that only one terminal can
be accessed by metal tools at a time. Overtightening battery
terminals does not help — terminals are made of soft metal (usually
lead) which will creep with time.  Clean dirty connections a with
wire brush to ensure good electrical contact.

Keep clean & MEDIUM Muck or dampness on the surface of the battery cells can eventually

dry create a discharge path between the +/- terminals — clean with a dry
rag.

Insulate battery | MEDIUM A battery operating at a temperature of 5°C has only about half its

if required

rated Amphours (usually measured at 25°C) A battery working
(charging or discharging) creates a small amount of internal heat so
insulation is not always required. If the battery is to be kept in a
cold location then consider insulating it with wood/foam box BUT
CONSULT PROVEN FOR DETAILS OF THE REQUIRED
VENTING

IMPORTANT - Avoid leaving your battery in a low state of charge for long periods as this

can damage it.

uisales & marketing\wt generaliomg om 003 rev2.doc




SETTING EQ CHARGE
on the TRACE SW Series P ROVE N

G ¥

It is easy to set an equalize charge with the SW TRACE inverter.

PRESS THE GREEN BUTTON ONCE
this gives you access to the SET GENERATOR menu which should look like this

Set Generator
OFF AUTO ON EQ

The underline shows that the inverter will automatically bring in the diesel generator when a low
battery voltage condition is detected.

PRESS THE SET POINT (RIGHT) BUTTON TWICE
The LCD display should now look like this

Set Generator
OFF AUTO ON EQ

The diesel will not start immediately — but the next time the diesel is started it will perform a higher
voltage charge to equalize all the individual cell voltages. After the EQ charge has been completed
use the same method to return to AUTO.

TIP
If the Set Generator Menu is initially OFF OR it was on AUTO and you want to start the equalize charge
immediately then you can fool the TRACE by

1) changing the Set Generator Menu to EQ as above

2) changing the LBCO setting (menu 9, screen 2) to a voltage higher than present battery voltage.
Note that menus 9 and above are normally hidden. Press the RED and GREEN buttons
simultaneously to get access to the “advanced” menus.

3) If it was on AUTO the diesel should start after 30 seconds or it was OFF then manually start the
diesel (remember to turn it off again after a few hours!)

4) Remember to return LBCO to its original setting — you can do this as soon as the diesel has started.

TIP

Note that the time (default 2 hours) for an equalize charge can be varied — for batteries in bad condition an
extended equalize charge may be a good idea. Consult the TRACE manual.

uisales & marketing\wt generaliomg om 004 rev2.doc



Battery Inverter /
Maintenance Record PROVEN

G Y

Date Task Remarks Initials

uisales & marketing\wt generaliomig om 005 rev2.doc




Spares Price List Jan 05

PROVE N

PROVEN WIND TURBINES
WIND TURBINE SPARES PRICE LIST JANUARY 05
Product Code Description List Price
WT600 Zebedee Springs
ZB601 1 set WT600 Zebedee Springs (3 off) £ 110
7B602 1 WT600 Zebedee Spring £ 40
WT600 Blades
B1.601 1 set WT600 blades (3 off ) including blade clamps, hub blade clamp, back spring and all fixings for £ 260
each blade
BL60O2 1 WT600 blade including blade clamps, hub blade clamp, back spring and all fixings for each blade £ 97
BL603 1 set WT600 blades (3 off) (to be used with previous fixings) £ 150
BL60O4 1 WT600 blade (to be used with previous fixings) £ 56
Generator WT600
GW601 Windings of generator for WT600 £ 415
GPo01 1 set generator magnet plates (2 off) for WT'600 £ 430
GP602 1 generator magnet plate for WT600 £ 235
WT2500 Zebedee Springs
ZBD2501 1 set WT2500 Zebedee Springs (6 off) (includes fixings) £ 175
ZB2502 1 WT2500 Zebedee Spring (includes fixings) £ 45
WT2500 Blades
PU2501 1 set of WT2500 blades (3 off) with long life PU hinge including 2 blade clamps, hub blade clamp £ 415
and fixings
PU2503 1 set of 3 long life PU hinges for use with previous WT2500 blades. Includes instructions £ 195
BL2501 1 set WT2500 blades (3 off) including 2 blade clamps, hub blade clamp, back spring and all fixings £ 290
for each blade.
B1.2502 1 WT2500 blade including 2 blade clamps, hub blade clamp, back spring and all fixings. £ 107
B1.2503 1 set WT2500 blades (3 off) (to be used with previous fixings) £ 180
B1.2504 1 WT2500 blade (to be used with previous fixings) £ 66
BSP2501 1 set of WT2500 back springs (3 off) £ 36
Upgrade Kits
WUK2201 Spring Upgrade Kit for the WT2200. After fitting, the new longer springs as used with the WI2500, £ 50
may be used (ZB2501)
Generator WT2500
GW2501 Windings of generator for WT2500 £ 759
GP2501 1 set generator magnet plates {2 off) for WT2500 £ 785
GP2502 1 generator magnet plate for WI'2500 £ 432
WT2500 Yaw Rubbers
LYR2501 1 Set (of 4) of lower yaw rubbers for the WT2500. Supplied without fixing bolts unless requested. £ 5
NOTE: Grease should be applied on internal surface of the yaw rubber where it contacts the bolt but
not on the outer surface where it contacts the mast
WT6000 Zebedee Springs
ZB6001 1 set WT6000 Zebedee Springs (9 off) £ 395
7B 6002 1 WT6000 Zebedee Spring £ 55
ZB1L6001 1 set WT6000 Zebedee Springs (15 off) with tapered spring ends £ 725
ZB1L6002 1 WT6000 Zebedee Spring with tapered spring ends £ 55
WT6000 Blades
BL6001 1 set WT6000 blades (3 off) including blade clamps, hub blade clamp, back spring and all fixings for £ 1,655
each blade.
Generator WT6000
GW6001 Windings of generator for WT6000 £ 1,620
GP601 1 set generator magnet plates {2 off) for WT6000 £ 1,670
GP6002 1 generator magnet plate for WT6000 £ 920

NOTE: All prices exclude VAT and Carriage
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Products by Proven Energy Ltd are -carefully designed, P RO \ L N
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 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.
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 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 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.

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 Supplies by Proven Energy Limited:

Proven Energy Limited will arrange for the goods to be promptly returned to the
manufacturer for repair or replacement as applicable.



Export (Outside UK) Warranty /

Proven Energy Products are carefully designed, manufactured, tested P RO \ EN
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 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 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 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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Foundation Pack for WT6000/TM900

PACKING LIST

1 - GALVANISED BASE PLATE
6 — M30 FOUNDATION RODS, WITH 12 M30 NUTS AND 6 M30 WASHERS
9 - M24 HIGH TENSILE BOLTS AND 9 WASHERS
1 - ANCHOR PIN
1 set Foundation Pack
- 1 Pack Description (this page)
- 1 Standard foundation diagram
- 1 Anchor foundation diagram
- 1 Alignment/Access diagram
- 1 Foundation description (incl. concrete mixing details)

N.B. REINFORCING STEEL MESH SHEET IS ALSO REQUIRED FOR THE FOUNDATION
WORK BUT IS NOT INCLUDED IN THE KIT SUPPLIED BY PROVEN

UASALES & MARKETING\WT6000\FO\TM900_6000\6000 FO 001 REV4.DOC



PROVEN TM900/6000 |
PROVEN
FOUNDATION PREPARATIONS E N E R G Y

The main foundation consists of a large block of high-strength
concrete. Six lengths of M30 screwed rod are set into the
concrete and are attached to the Foundation Base Plate.  The | pafore setting the Base
Base Plate includes the hinge-pin attachment, which is used to | pato and foundations into
raise and lower the turbine (see diagrams). Preferably, the the concrete foundation
concrete should be prepared and the foundation prepared with |, iqar which way your
one load of conerete. ~ Where this is not possible, the top layer | wT will be lowere dfraised
should be added before the bottom one has had time to set.

Important

and position the hinge-pin
accordingly

Don’t ‘Shutter & Backfill’

When preparing house foundations a mould is prepared into

which the concrete is poured.  Earth/rocks are then filled around the foundation after the concrete
has set.

For WT foundations it is better to have an irregular shaped foundation than to have a perfect cube
and then surround it with loose earth - just dig a hole and then fill it! This will produce a
foundation with good stability.

Preparing the Base Foundation

The base foundation consists of 6m’ of strong-mix concrete. Normally this is prepared as a rough
2.5 x 2.5 x 1m cube, but where ground conditions dictate, a shallower wider foundation of the same
volume may be used. As and when required soil analysis can be conducted to identify exactly what
type and dimension of foundations are to be used in certain ground-types. Proven Energy Ltd. can
provide basic information to give an idea as to what is required, however professional advice should
be sought when an exact soil analysis is required.

Screw the 9 large (M24) bolts supplied with the base-plate it to their full extent (not transported this
way to protect the end thread). The ends of the bolts are factory greased.  These bolts will later be
withdrawn and used to bolt the WT tower to the base plate. Inserting them at this stage makes sure
there is the necessary clearance in the concrete.

Attach the M30 screwed rod with nuts provided to the base plate before pouring concrete.  Insert
reinforcing mesh into hole and jack up base plate assembly to approximately the right height. It is
very important that one of the M30 screwed rods at the hinge side of the base plate is set low
into the concrete so that there will be access for the hinge pin to slide in later.  If this is not
done when the concrete is laid then the serewed rod should be hacksawed off just above the
nut afterwards. Insert conduit or soil pipe used for wind turbine power cable from edge of hole up
through centre of base plate. Add concrete (Readimix supplier is usually easiest for this type of
volume) and use vibrating concrete poker as necessary to remove air bubbles.



Use a spirit level and the nuts on the screwed rod to get the base plate flat. It is vital that
underneath the base plate is completely filled with concrete. The base plate must be fully
supported by concrete when installation of turbine and tower takes place. Leave the final
tightening of the M30 nuts until the hardening period is over.

Clean the base plate of any excess concrete.

Winch Anchor Foundation

Refer to foundation diagrams for positioning. The anchor consists of a Im cube or equivalent. It
should be located on the opposite side of the base plate to the hinge pin attachment. N.B. It is
important that the anchor is placed exactly in line with the centre of the base plate and
perpendicular to the line of the hinge brackets. The pull on the anchor point for the
WT6000/TM900 during raising and lowering is approximately 2500kg.

Concrete Specification

If using a Readimix supplier, ask for 35 Newton concrete. If mixing the concrete yourself, you
should use the following proportions by volume

1:2:4
cement:sand:gravel

Approximate volumes and weights for a Im’ foundation are

Cement: 310kg or 6.2 bags (1 bag = 50kg)
Sand: 0.43m’ (967 kg or approx 1.0 tonnes)
Gravel: 0.86m’ (2150kg or approx 2.2 tonnes)

Hardening Time

You should allow plenty of time for the foundation to set and harden fully before erecting the
turbine.  We recommend a hardening period of approximately 2 weeks. TFor this reason,
foundations are normally prepared in advance of the main installation. Note that the hardening
time may be lengthened by poor weather conditions and shortened by the use of a quick-setting
concrete additive.

Poor Foundation Preparations

Proven reserve the right to cancel an installation of a turbine if it is thought the foundations are of a
poor quality. Subsequent costs in repairing the foundation and any further site visits will be met by
the customer.
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Foundation Pack for WT6000/TM1500

PACKING LIST

1 - GALVANISED STEEL BASE PLATE
15 - M30 FOUNDATION RODS WITH EXTENSION BOSSES FITTED
10 — M30x100 HIGH TENSILE BOLTS AND 10 WASHERS

10 — SPACER TUBE PIECES FOR INITIAL USE WITH M30X100 HT BOLTS
(25mm IN LENGTH)

5 —M30x60 HIGH TENSILE BOLTS AND 5 WASHERS
1 =30 mm DIAMETER ANCHOR ROD/PIN & PLATE
1 set Foundation Pack

- 1 Pack Description (this page)

- 1 Standard foundation diagram

- 1 Anchor foundation diagram

- 1 Alignment/Access diagram

- 1 Foundation description (incl. concrete mixing details)

N.B. REINFORCING STEEL MESH SHEET IS ALSO REQUIRED FOR THE FOUNDATION
WORK BUT IS NOT INCLUDED IN THE KIT SUPPLIED BY PROVEN

usales & marketing\wt6000\fo\Mm1500_6000\6000 fo 008 rev8.doc 23/11/06



PROVEN WT6000/TM1500 /
PROVEN

FOUNDATION PREPARATIONS

The main foundation consists of a large block of high-strength Important
concrete. Fifteen M30 foundation rods are set into the concrete | Before setting the DBase
and are attached to the Foundation Base Plate. The Base Plate | Plate and foundations into
includes the hinge-pin attachment, which is used to raise and |[the concrete foundation
lower the turbine (see diagrams). Preferably, the concrete should | consider which way your
be prepared and the foundation prepared with one load of [WT will be lowered/raised
concrete. Where this is not possible, the top layer should be added | and position the hinge-pin
before the bottom one has had time to set. accordingly

Don’t ‘Shutter & Backfill’

When preparing house foundations a mould is prepared into which the concrete is poured.
Earth/rocks are then filled around the foundation after the concrete has set.

For WT foundations it is better to have an irregular shaped foundation than to have a perfect cube
and then surround it with loose earth - just dig a hole and then fill it! This will produce a
foundation with good stability.

Preparing the Base Foundation

The base foundation consists of 10m® of strong-mix concrete. Normally this is prepared as a rough
3 x 3 x 1.2m cube, but where ground conditions dictate, a shallower wider foundation of the same
volume may be used. As and when required soil analysis can be conducted to identify exactly what
type and dimension of foundations are to be used in certain ground-types. Proven Energy Ltd. can
provide basic information to give an idea as to what is required, however professional advice should
be sought when an exact soil analysis is required.

Screw the 10 M30x100mm bolts into the foundation rod extension bosses through the 10 holes in a
circular pattern in the middle of the base plate. These bolts will later be withdrawn and used to bolt
the WT tower to the base plate, once concrete has cured. It is therefore necessary to place a 25mm
spacer tube under the head of each bolt. (Please refer to diagram). Tighten bolts till the bosses are
tight against the underside of the base plate.

Through the remaining 5 holes on the outer edge of the plate screw the 5 M30x60mm bolts into the
foundation rod extension bosses, again till the bosses are tight against the underside of the base
plate. No spacers are required for the outer 5 bolts.

Insert reinforcing mesh into hole and suspend foundation red/base plate assembly into the hole
making sure that base plate is completely level. Insert conduit or soil pipe used for wind turbine
power cable from edge of hole up through centre of base plate. Add concrete (Readimix supplier is
usually easiest for this type of volume) and use vibrating concrete poker as necessary to remove air
bubbles. Make sure that base plate is fully supported underneath by concrete.

Clean the base plate of any excess concrete.



Winch Anchor Foundation

Refer to foundation diagrams for positioning. The anchor consists of a 1.5m x 1.5m x 1m cube or
equivalent. It should be located on the opposite side of the base plate to the hinge pin attachment.
N.B. It is important that the anchor is placed exactly in line with the centre of the base plate
and perpendicular to the line of the hinge brackets. The pull on the anchor point for the
WT6000/TM1500 during raising and lowering is approximately 2500kg.

Concrete Specification

If using a Readimix supplier, ask for 35 Newton concrete. If mixing the concrete yourself, you
should use the following proportions by volume

1:2:4
cement:sand:gravel

Approximate volumes and weights for a Im® foundation are

Cement: 310kg or 6.2 bags (1 bag = 50kg)
Sand: 0.43m’ (967 kg or approx 1.0 tonnes)
Gravel: 0.86m’ (2150kg or approx 2.2 tonnes)

Hardening Time

You should allow plenty of time for the foundation to set and harden fully before erecting the
turbine. = We recommend a hardening period of approximately 2 weeks.  For this reason,
foundations are normally prepared in advance of the main installation. Note that the hardening
time may be lengthened by poor weather conditions and shortened by the use of a quick-setting
concrete additive.
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Anchor Block Layout For WT6000 with TM1500 Mast

Secure winch atachment plate once concrete has cured.
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Concrete Foundation 3000 x 3000 x 120

Shackle Attachment Point.
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