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1.0 Introduction

1.1 System Description

The PROVEN 2.5 wind turbine generator has a rated output of 2500W at 240V switch DC.

The PROVEN 2.5 is downwind three bladed wind turbine. It comprises a steel turbine frame
mounted on a steel tower assembly. The turbine frame supports encapsulated windings and
bearings that in turn support a rotating shaft and permanent magnet rotor assembly. One end
of the shaft has a propeller blade assembly comprising three polypropylene blades that are
hinged on a rotor plate. The blades are held in their correct position by springs that allow the
blades to form a cone shape in high winds. In this shape, the turbine is able to limit its
overspeed. The turbine frame also houses a service brake assembly that acts upon a brake

attached to the rotor shaft.

The turbine is supplied with a self supporting tilt up tower which is connected to the turbine
frame. The tower has a steel baseplate that incorporates a raising and lowering hinge
mechanism. The brake lever mounted inside the tower is connected to the service brake in the

turbine head frame.

The top of the tower has a yaw bearing and yaw rubber assembly that permits the turbine
frame to rotate. Thus turbine is able to rotate freely into the wind as the wind direction
changes. The speed of rotation of the blades is depended on wind speed.

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

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

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

¢ Turbine head assembly (including generator)
¢ Set of polypropylene blades (3 off)

e Slip ring assembly

¢ Tower and gin pole assembly

¢  Wind turbine controller with junction box and cable kit
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Contained within the hollow tower section are the following components,
Turbine Brake Rope — 6sq mm diameter brake rope with stainless clamps, eyes and bracket.

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

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

1.3 Package Contents

It would be highly appreciated if you could check the contents of your delivery package
against the accompanying delivery note to ensure it has all the parts and in their right
quantities as listed. Thank you.

Trailer conveying turbine package
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1.4 Health and Safety Information

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

¢ risk of electric shock or fire

* mechanical damage

Warning!

Installation of the turbine involves handling heavy components such as the
turbine nacelle, blades and covers. Appropriate lifting gear, techniques and
appropriate number of personnel should be used at all times.

Personal Precautions

Proven recommend a two person team as a minimum for mechanical installation of a Proven
Wind Turbine — they should use standard protective clothing. Use only certified lifting straps
and strops.

Weather

B0 The turbine should be installed in periods of wind speeds less than 12 m/s
(25 mph or 43 km/h) and generally calm weather conditions.
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2.0 Electrical Installation

Electrical installations are to be carried out according to the layout, installation drawings and
instructions highlighted in the sections below.

2.1 Turbine Output Cable

Turbine output cable should be rated to suit the environmental conditions along its entire
route. Proven recommends 3 — core steel wired armoured cable (SWA). The SWA cable need
not be enclosed in trucking but where the site conditions dictates, trucking may be used.

The SWA cable should be sized to ensure that the voltage drop along the cable does not
exceed 4%.

2.2 Electrical Schematic Drawing
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3.0 Mechanical Installation
/ﬁ' 3.1 Tools Required
Number | Description Used For
2 10 mm Spanners (1 open ended) Slip Rings
2 13 mm Spanners (1 open ended) Blade and Spring Fixings
Blade fixing bolts
2 17 mm Spanners (1 open ended) Spring U - l%racket fixings
2 19 mm Spanners (1 open ended) Lower Yaw Bearing
Upper Yaw Bearing ( plus main
2 24 mm Spanners (1 open ended) shaft bearing at generator end -
normally factory tightened)
1 5 mm Allen Key Yaw Bearing grub screw
1 Pair of Wire Snips Trimming cover cable ties
36mm Spanner ( e.g. 36mm socket
on %7 drive ratchet with 1m | TM650 M20 Tower Bolts
1 scaffold tube or similar for [ TM1100 M24 Tower Bolts
extension. 4” to 6” socket extension | (connecting tower onto base plate)
sometimes useful)
1 Tube of glazing silicon & gun Cover Sealant
1 Threadlocking Compound e.g. | All Fixings — must be used on all
Loctite Studlock, A118 or similar stainless steel nuts and bolts
Pliers, Wirestrippers, large
1 Set crimping tool, assorted crimp lugs | Wiring
etc
Occasionally Stainless steel nuts
lock during tightening.  Hacksaw
1 Hacksaw is sometimes the last resort! May
also be used to trim foundation j-
bolts if required
Removing any galvanising drips to
1 Flat file allow tower fitting with yaw
bearing
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3.2 Tower Assembly

Proven TM1100 (11m) tower is supplied in two sections whereas the Proven TM650 (6.5m)
is single section tower.

3.2.1 Procedure

Lift parts off vehicle
The tapered sections need to be fitted together first (see appendix for procedure)
Take tower sections to foundation

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

provided.

Advice

Ensure the mast is adequately supported to allow safe working on the head

WWW.provenenergy.com info@provenenerey.com Tel +44 1560 485570
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3.3 Fitting the Turbine Head to the Tower Top

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

assembly.

® Prepare tower for fitting with the head

e Fit bearing on to spigot ensuring grease nipple is accessible and push turbine head
fully home. If slip ring brushes
are fitted then be careful not to
damage brushes when pushing

head fully home.
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¢ The yaw bearing fixing bolts (M16)
can now be tightened. The turbine
head can now rotate around the tower.
Withdraw the head assembly back off
the tower approximately SOmm,
Spread some  thread  locking
compound (loctite Al18) onto the
spigot and push head fully home.
Tighten bearing grub screw using a
Smm allen key. The thread lock
compound  ensures a secure fit
between the spigot and the bearing. It
is also recommended to glue in the

grub screws to stop them vibrating

loose.

¢ Fit the two upper yaw rubbers first. Slot bolt through yaw frame hole as shown
below, and guide it through the rubber and nylon washer and through the lower frame
hole.
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Upper yaw rubber

¢ Using a plastic or wooden wedge pry up the frame to make it easy to fit the two

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

the rubbers so that they can rotate.

(g VR

-
T
&
I
F

| Yaw rubber in place

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

¢ Finally spin the rotor
by hand to check that
nothing rubs. If the
turbine has  been
roughly handled then
the domed generator
cover can get pushed
against the magnet

plates. If this is the

case gently tap the cover back into position and reseal if necessary with silicone.
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3.4 Slip Ring Assembly

3.4.1 Description

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

1. Slip ring (3-ring) with 2 grub screws

2. Mount stand for slip ring brushes
3. Slip ring brushes for each ring

3.4.2 Procedure

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

e If cable is fitted at this stage then feed cable through the slip ring and top hat. If not
the fit slip ring onto
spigot, fit top hat into the
end of slip ring so that it
butts up against the end of
the tower top. This is the
position the slip ring
should be secured in.
Slide back the slip ring
and top hat and apply
loctite to the spigot and
then re-fit and secure
using the grub screws.
Use a 3mm allen key to
fix grub screws in place - use A118 on grub screws.
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* Assemble down cable installation rods (not supplied) so they are long enough to
match tower height.
Alternatively a draw string or
other suitable methods can be
used to pull cable down from the
top of tower to the bottom.

¢ Now using two 17mm spanners attach the slip ring brushes to the turbine frame.
Again be careful not to over tighten as the insulation tube could split.
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e Feed the assembled installation rods (now a long rod) through the slip ring at the
tower top to the bottom of the tower.

Down cable installation rod being l
fed through the slip ring at the
tower top to the bottom of tower

bre ype at the
24 bottom of tower

¢ With a 10mm spanner loosen the bolts on the brushes till the brushes can be moved
freely. Position the brushes in the middle of the rings. Adjust for good contact and
then tighten bolts. : Y 2
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Advice

Using an adhesive tape, attach the brake rope and down cable (power cable) to the
assembled installation rod. Pull
the end of the rod at the bottom
of the tower till other end with
the attached rope appears. Now {
detach the rod from the down . .

cable and brake rope. -

Feed the end of the down cable at the top of the tower through one hole of the top hat
(secure down cable above top hat {7+
with cable ties) and similarly
feed the remaining hole with the
brake rope.

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

Now fit the top hat to the slip ring.
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Slip Ring Connections:

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

e Loosen the 3 stud nuts on top of the slip ring unit and connect the down cable ends at
the top hat to the 3 studs. Tighten the stud nuts with a 13mm spanner. Do not over
tighten as you may shear the copper stud. Vibration washers are included to ensure a
secure fit. Note any cable can be connected to any stud.
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¢ Connect the generator lead out wires to the top of the brushes and tighten using a
10mm
socket.
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3.5 Brake Rope Installations

3.5.1 Procedure

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

of the brake lever and tighten using a plier.

Shackle pin

Brake lever
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¢ Tie the loose brake rope from the generator shaft with a rope to the turbine frame.

WWW.provenenergy.com info@provenenerey.com Tel +44 1560 485570




2.5 kW Installation. Operation & Maintenance Manual Page 22 of 48

3.5.2 Brake Lever Installation Procedure

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

¢ Turn brake lever assembly such that it acts as an overcentre lever (i.e. welded bolt on
handle closest to back of tower).

e Bolt the brake lever assembly using the two M6 bolts supplied, remembering to use
threadlocking compound (loctite) on bolts.
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3.6 Fitting the Covers

The turbine is supplied with the following covers:
1. Generator cover
2. Yaw cover
3. Nacelle cover (or the rotor shaft cover)

The covers are made from black or black U.V. stabilised polypropylene plastic. They are
fitted to the wind turbine frame using cable ties.

Nacelle Cover

N

Generator
Cover

Yaw Cover

The yaw cover is fitted first!

3.6.1 Fitting the Generator Cover

The generator cover is secured over the electrical generator by means of an SS “Jubilee clip”.
The generator is supplied with the cover already fitted.
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3.6.2 Fitting the Yaw Cover

Procedure
L]
vy — o
Lty ||
K
] >
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Yaw B ' Yaw Rubber
Bearing End T O End
P
]
L
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&
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StEP 1: Offer up yaw cover to the frame and attach (see arrows shown below) using the
cable ties. Feed cable tie from front through cover around the steel bar and back through the
other hole, secure tie but do not fully tighten until all ties have been fitted.

STEP 2: Fold the cover around the frame under the generator end and secure the cover to the
frame using cable tic (see arrows below) as in step 1.
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StEP 3: Finally tighten all ties and trim

3.6.3 Fitting the Nacelle Cover

Rotor Hub

v

oKW NACELLE CHVER
gy PULYPRUOPYLENE -

o Generator End 0

: v .

Procedure

STEP 1: Fold the cover over and around the nacelle frame
and secure with cable ties. It may be necessary to join cable
ties together to get the required length. Tighten all cable ties
and trim.
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3.7 Blades Assembly

Caution!
e Treat the blades with exceptional care — especially the leading
and trailing edges of the airfoil.
® The blades are supplied as a balanced and matched set of three.
Ensure cach balanced set is keep and used together at all times.

3.7.1 Blade Description

The blades are made of the following parts

1. Airfoil —polypropylene
2. Zebedee hinge at blade root — polyurethane (PU)
3. Root of blade — Galvanised steel

These three parts are supplied already assembled.

Information

The blades are bolted to the hub plate by
means of’

1. SS bolts provided

2. Galvanised steel clamp plates provided

3. Polypropylene clamp washer provided.

3.7.2 Fitting the Blades

Procedure
e Put polyprop (plastic) washer on top of hub (NB. back end of hub)
¢ Place PU (rubber) hinge of blade on top of washer
¢ Place further washer on top with metal clamp plate as final layer
[ J

Secure blade using M10 bolts and lock nuts provided. [t is good practice to use
Threadlock (e.g. Loctite, Permabond A118 or similar) to lubricate and secure fixings
against vibration. Use only a small amount on each bolt.
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3.8 Zebedee Spring Assembly

3.8.1 Description

The Zebedee spring assembly consists of the following per blade:
1. Three (3) individual springs.
2. U-bracket with M8 x 20mm bolt for connection to spring hub plate.
3. U-bracket with M8 x 40mm bolt for connection to blade root.
These three items are supplied already fitted together.

2
-y WHMHNM»W -
G AR BIIIAN 00000 AL RPN D =
mmmmmsmtuu¢xunmwu\b‘ulallu\|\un—-7

MS x 40 M8 x 20mm
x 40mm =

Fitting the Zebedee Spring Assembly

2.8.2 Procedure

¢ Bolt the U-brackets to the spring hub plate and blade roots respectively via the U-
bracket retaining bolts fitted.
Ensure the notches on both U —
brackets are turned to face the

tip of the blades.

Hub end u - bracket
notch

Blade end u -
bracket
notches
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¢ [tis very important that the M8 fixing bolts running through the spring ends are not
fully tightened as they are already factory tightened. This allows the spring ends to
freely rotate during normal operation. However, there should be no lateral
movement of the spring ends within the spring bracket.

e Check to ensure that all fasteners are tight (25Nm for hub end and blade end u —
bracket bolts).

e Repeat for the remaining set of springs.
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3.9 Raising the Turbine

Procedure

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

¢ Fit gin pole to bottom of pole to bottom of pole and strut to mid pole bracket —
check nuts are tight on bolts.

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

rope through Tirfor as per Tirfor instructions.

Check that cables will not be trapped under pole base.

Apply wind turbine parking brake

Pull wind turbine up slowly with Tirfor.

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

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

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

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

Procedure

* Apply wind turbine parking brake. Place trestle or support to offer support
lowered to pole.

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

fittings are secure — check again before lowering.

Take up slack in Tirfor.

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

Take out base fixing bolts

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

point until strain comes on Tirfor.

¢ Now lower wind turbine gradually with Tirfor.

3.11 Testing with a Third Party Mast

A cautious approach should be taken to testing the turbine in operation with a new
design of third party mast.

It is not fully known initially if the mast is suitable for the dynamic operation (rpm
range 0-300 rpm) of the turbine.

An engineer should maintain a close view of the turbine under operation in a wide
range of wind speeds and rpms. This may last some days depending on the wind
conditions!

Important

If serious wobble or vibration occurs
then the turbine brake should be applied
immediately! Report the any problem
during testing to Proven and mast
manufacturer.
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4.0 Wind Turbine Maintenance

Your PROVEN 2.5, like all Proven Energy turbine models, require minimal maintenance.
We recommend an annual service and regular visual inspection to spot any unusual
occurrence.

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

4.1 Annual Maintenance:

e Lower wind turbine as described previously
Grease (Lithium EP — 2 multi purpose grease recommended) main rotor
bearings and yaw bearing housing. 1 or 2 pops is recommended.

¢ (lean slip-ring assembly with emery cloth
Check flange bolts and tower base bolts for tightness
Listen for any abnormal noises or excessive vibrations, if any exists check
for possible loose fittings or components

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

® Check brake operation before raising wind turbine

¢ Check for general wear and tear and replace any worn parts
Pay particular attention to the blades, especially the blade root. A
damaged or cracked blade should be repaired or replaced immediately.
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PROVEN WT2500 2.5KW WIND TURBINE

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

Maintenance Schedule
Once per year:
GENERATOR Grease the three bearings,
- 10 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 Operation
/ \ 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
Blade control system

MAST BEARING
Grease occasionally

once per year at

most.

Slip rings
Clean once per
year

PROVEN

P R O V E N E N ERG Y

PROVEN ENERGY LTD
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4.2 Wind Turbine Maintenance Schedule

TASK

Check for smooth

running

TYPE OF SERVICE CHECK

Check tower bolts

Check ph-ph voltage

Check brake operation

Check blades

< | 2| <21 <] <
1

Clean slip rings

Check slip ring brushes

Grease shaft bearings

Check yaw rubbers

Grease yaw rubber bolts

Grease yaw bearing

Check covers

Check welds

Change springs

L] 2] 2] 2] 2] 2] 2| 2] 2] £ 2] 2] 2| <.

Change blades

<) 2] <] <] 2] 2] £ 2] 2] 2] £ 2 2] 2] <
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4.3 Maintenance Check List

KEY:
e X =Check e (G =Grease
¢ C=Clean e R =Replace if need be

o A = Adjustif need be

TOWER /BASE

1 GENERAL CONDITION

2 FOUNDATIONS

3 NUT /BOLT TIGHTNESS

4 S/S SHIM

5 WELDS/FILLETS

6 HINGE BOLTS

7 GIN POLE ASSEMBLY
SLIP RING ASSEMBLY
8 SLIP RING CONNECTIONS

bl Pl el el el el
>

9 SLIP RING BODY

10 SLIP RING BRUSHES

11 TOPHAT

12 NUT/BOLT TIGHTNESS

13 TOPHAT
BLADES & SPRINGS
14 BLADE CONDITION

b Bl B B P B

15 P.U. HINGES

16 BLADE FIXINGS

17 SPRING FIXINGS

18 SPRING CONDITION

19 NUT/BOLT TIGHTNESS

20 WEDGES

21 WASHERS / CLAMPS

BRAKE SYSTEM

el Pl B ol B T Rl ke

27 BRAKE LEVERS

28 CONTROLLER OPERATION

22 BRAKE ASSEMBLY PARTS X

23 BRAKE OPERATION X

24 BRAKE PADS X R

25 SHACKLE /ELASTIC X

26 BRAKE ROPE CONDITION X R
X

ELECTRICAL SYSTEM

29 V & IMETER OPERATION

30 CABLE CONNECTIONS

31 CONDITION OF WIRING

bl B Bl

32 GENERATOR COVER CONDITION

COVERS & OTHER CHECKS

33 YAW COVER CONDITION

34 NACELLE COVER CONDITION

35 CABLE TIES

bl bl B B

WWW.PIrovenenergy.com info@ provenenergy.com

Tel +44 1560 485 570



2.5 kW Installation, Operation & Maintenance Manual Pase 37 of 48

4.4 Recommended Spares

PU2501 Set
YRO2501 Set

3) of Turbine Blades with PU Hinge & Fixings
4) of Yaw Rubbers with Fixings

ZBT2501 Set (3) of Zebedee Springs with Fixings

BRK2501 Set (2) of Brake Pads

SLR2501  Slip Ring with Brushes and Fixings

o~ o~ — —
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5.0 Trouble Shooting
Possible - .
Problem (Eree) Diagnosis Remedy
Louder than | - Loose fittings or | . ChfiCk, to see if al% - ‘Tlghten loose
woted noisc level | components fittings and components | fittings or
q are tightly fitted components
- Repair  short
- Shorted cables circuit
Turbine fails fo | Shprted dlqdes ' - Replace faulty
. : - Failed bearings | - Check connections diodes
turn in good wind . L= .
-Foreign object in - Replace bearings
generator - Remove
obstruction
Turbine turns | - Partial short in - Repair  short
slowly in good | cables - Check connections circuit
wind - Diode short - Replace diode
-Low wind speeds - Site turbine in a
Low output -Obstructions - Measure wind speed better  location or
P around turbine - Check siting of turbine | height
-High power | - Check power usage - Economise power
usage use
.-Blades . - Fix blade properly
Turbine  vibrates incorrectly _fitted and balanced
: or out of balance | - Check blade fittings
excessively . - Replace yaw
-Yaw bearing .
bearing
worn
-Cables
disconnected
No .output though | -Battery fuse | Check connections - Fix cables
turbine turns at | blown - Replace fuse
high speed -Controller - Replace meter
ammeter open
circuit
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6.0 Operation

Once installed and commissioned the WT2500 operates automatically.

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

6.1 Power Curve

The power Curve is a graph that illustrates how the power output of the wind turbine
varies with wind speeds. The power curve has been developed from collating a
number of data logs obtained through standard testing procedures for a year.

Cut-in Wind Speed: Ts that wind speed at which the wind transfers enough force to
turn the rotor blades.

Start-up Wind Speed: Is that wind at which the turbine just begins to produce power.
At start-up, the rotor blades turn fast enough and have adequate torque to enable the
generation of power.

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

to be the same.

WT2500 Power Curve

3.000

Rated Power
2.500

2.000
/ / Cut-in Wind Speed
1.500

wl /A

/ / L Start-up Wind Speed

0.500 /

0.000 T v v v
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Wind speed (m/s)

—w—2.5 kW

Power (kW)
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Rated Wind Speed: 1s the wind speed at which the turbine attains rated power. That
occurs around 12m/s for a WT2500 and therefore ideally the power output should be
2.5 kW.

Rated Power: Is the optimum power output of the wind turbine which is 2.5 kW for
the WT2500.

The Zebedee furl mechanism in place ensures that the output is regulated to the rated
output at wind speeds above the rated wind speed.

The power output from the turbine can be determined from the meters installed. This
is done by multiplying the instantaneous voltage reading in Volts on the voltmeter and
the instantancous current reading in Amperes on the ammeter to obtain the

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

6.2 Vibration
The turbine should run smoothly at all wind speeds. Any significant vibration of the
turbine and tower assembly should be reported to Proven Energy and the turbine

stopped.

6.3 Noise

Virtually every device with a moving part makes noise and turbines are no exception.
The turbine noise is produced by swishing sound from the blades as they rotate in the
wind and is generally proportional to the wind speed and turbulence level. Noise is
measured in decibels (dB). The noise the wind turbine creates is expressed in terms
of sound power level which is a measurement of the noise power emitted by the
turbine.

Proven Wind turbines have low noise levels because they have no gearboxes which
are a major source of turbine noise. For example at S5m/s the emitted noise level is 45
dB (A) which lower than that of a car passing 20m away at a speed of 40mph (70 — 80
dB (A)). It is therefore perfectly normal to stand underneath the turbine and
practically have a conversation without shouting. At the rated speed however i.e. the
speed where the blades cone in to limit power output to rated, the noise level will
increase slightly.

Other than that any non-air noise should be reported to Proven Energy.
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6.4 Stopping the Turbine

Due Care & Attention Required

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

of rigger gloves when operating the lever.

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

entrapment if the lever is not used as directed below,

1. Using key supplied remove tower access door.

2. Check location of the over centre lever. This lever needs to be in the 12
O’clock (start) position. If you need to move the
lever into this position then gently push to the
right hand side as you move the lever up into start
position. Be careful not to trap hand between
these parts as you move them.

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

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

as lever arcs downwards. Push firmly into back of

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

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

Appendix A: Product Warranty
Appendix B: Lifting Equipment Instruction Sheets
Appendix C: Tower Assembly and Erection Procedure

Appendix D: Torque Settings
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Appendix A

Product Warranty
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UK Warranty

Proven Wind Energy Products are carefully designed, manufactured, tested and inspected. In
consequence we undertake to replace any part found to be defective in material or workmanship free of
charge for a period of two years from delivery to the end user. This warranty covers only those
products manufactured by Proven Energy Limited.

General Conditions: This warranty does not cover damage to Proven Wind Energy Products resulting
from unauthorised alteration or modification, accident, misuse, improper installation, operation or
maintenance or failure to conduct periodic inspections and maintenance. Proven Energy Limited
reserves the right to repair or replace the defective component(s) at their sole option. Proven Energy
Limited does not accept any additional liability for defects from reasonable wear and tear.

Use of Proven Wind Turbines with Mast or Towers manufactured by others: Poor mast design may
cause vibration both in the mast and the nacelle of the wind turbine. Faults arising from poor mast
design shall be classed as improper installation {see General Conditions). Mast should be designed to
avoid resonance within the operating frequency range of the wind turbine. The onus shall lie with the
owner to show their mast has not caused the fault.

Shipping and Transport Costs: Warranty repairs will be made at the premises of Proven Authorised
Representatives or our factory. The end user must return the defective component(s) properly packed,
and with all freight and insurance charges prepaid. All freight. shipping and insurance costs including
duties, taxes and import charges incurred in returning Proven Wind Energy Products are to be met by
end user.

Disclaimer: Proven Energy Limited shall not be liable for any incidental or consequential damages
resulting from the proper or improper use, for any purpose whatsoever, of Wind Energy Products.

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

Actions in the Event of a Defect Occurring During Warranty Period: In the unlikely event of a
defect arising, first ensure the safety of people and equipment by electrical disconnection and
application of the wind turbine brake, as appropriate. Please notify the Proven Service Department, or
the Proven Authorised Representative immediately who will advise on the correct procedure.

Minor Faults: f the fault is a minor one and can be rectified by replacing components which could be
simply fitted by the end user or a local fitter, then a replacement part will be sent as soon as possible by
post or courier.

Serious Faults: In the unlikely event of a serious fault, Proven Energy Limited or a Proven Authorised
Representative will arrange for an engineer to attend the, if required, and rectify the fault. The work

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

Warranty on other Products Supplied (but not manufactured) by Proven Energy Limited will be
Jollowed in accordance with the manufacturers recommendation.
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Proven Wind Energy Products are carefully designed, manufactured, tested and inspected. In
consequence we undertake to replace any part found to be defective in material or workmanship free of
charge for a period of two years from delivery to the end user. This warranty covers only those
products manufactured by Proven Energy Limited.

[0

Export {Outside UK) Warranty

General Conditions: This warranty does not cover damage to Proven Wind Energy Products resulting
from unauthorised alteration or modification, accident, misuse, improper installation, operation or
maintenance or failure to conduct periodic inspections and maintenance. Proven Energy Limited
reserves the right to repair or replace the defective component(s) at their sole option. Proven Energy
Limited does not accept any additional liability for defects from reasonable wear and tear.

Use of Proven Wind Turbines with Mast or Towers manufactured by others: Poor mast design may
cause vibration both in the mast and the nacelle of the wind turbine. Faults arising from poor mast
design shall be classed as improper installation (see General Conditions). Mast should be designed to
avoid resonance within the operating frequency range of the wind turbine. The onus shall lie with the
owner to show their mast has not caused the fault.

Shipping and Transport Costs: Warranty repairs will be made at the premises of Proven Authorised
Representatives or our factory. The end user must return the defective component(s) properly packed,
and with all freight and insurance charges prepaid. All freight, shipping and insurance costs including
duties, frees, taxes and import charges incurred in returning Proven Wind Energy Products are to be
met by end user.

Disclaimer: Proven Energy Limited shall not be liable for any incidental or consequential damages
resulting from the proper or improper use, for any purpose whatsoever, of Proven Wind Energy

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

Actions in the Event of a Defect Occurring During Warranty Period: In the unlikely event of a
defect arising, first ensure the safety of people and equipment by electrical disconnection and
application of the wind turbine brake, as appropriate. Please notify the Proven Service Department, or
the Proven Authorised Representative immediately who will advise on the correct procedure.

Minor Faults: If the fault is a minor one and can be rectified by replacing components which could be
simply fitted by the end user or a local fitter, then a replacement part will be sent as soon as possible by
post or courier. For some locations, it will be the customer’s responsibility to arrange transport of these
parts from our Stewarton factory site.

Serious Faulfs: 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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Appendix B

Lifting Equipment Instruction Sheets
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This document is issued in accaordance with the requiremants
of Section & of the Health and Safaty at Work etc Act 1974
amended March 1984, [t outlines the care and safe use o
SHACKLES and is based on Section 4 of the LEEA Coda of
Practica for the Sale Use of Lifting Equipment.” |t should be
read in conjunction with the requirements lor general purposa
nlin%igg practice given overleal, the principles of which may be
applied to the use of shacklas with or without slings,

This Information Is of a ganeral nature only covaring the main
points for the sale use of shackles. It may be necessary 1o
supplamant this information ler specillc applications.

ALWAYS:
@ Store and handia shacklas corractly.
@ Inspect shackles belore usa and bafore placing Into storage.

L SB:tacl the correct pattern of shackie and pin for the applica-
tion.

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

@ Ensure the load acts through the centréfine of the shackle
using spacers if necessary o meatthis requiremsnt,

NEVER:
@ Useshackles with bent pins or deformed bedies.
& Force, hammmer or wedge shackles into position.
@ Eccentrically load shackles.
® Replace the pin with a bolt.

® Fit pins In contact with moving paris which may loosan or
unsceew them.

® Shock load shackles.

Selecting the Correct Shackle

Shackles are available in a tan%%ul' material gradles, sizes and
0

designs. Select the shackls t used and plan the liflt taking
tha following inta-account:

E Ttypa ol shackle to bo used - dee or bow, British Standard or
other design.

Typa ol pin - screwed with coliar and eye are suitable lor
Eagta{al urposes; with countersunk head for wherae clearance
mi

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

Full resultant imposed load - when using shackles with multi-leg
slings remamber that as the included angls increases and so
does the load in the leg and any attachment to the leg. When
used to suspend pulley blocks account must be taken of the

[

impased load dua to operating effort.

Storing and Handling Shackles

Nevar return damaged shackles to slorage. They should ba
dry, clean and protected [rom corrosion.

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

Instructions for Safe Use of:
Shackles

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

malttars to a Competent Person,

Maver galvanise or subject a shackle to other plating processes
without the approval of tha suppliar.

Using Shackles Safely

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

Da nol use delective shackles or unidentified pins.

Shackles should be fitted so that the body takes the load along
its centre lina and is nat subjected to side banding loads. When
connecting @ number of sling legs, and similar applications,
position them so that they do not impose a side load on the
shackle jaws. lJse spacers to posilion them if necessary.

Ensura the pin 5 cotrectly screwed into the shackle eye.
Tighten by hand, use a small bar to lack tha collar lo the
shackle eye. Check that the thread is fully engaged with the
body but Is not too long so that tightening causes the body o
dafarm,

With bolt and nut pins ensura the nut jams on tha inner end of
the thread and not on the eye ol the shackle. The bolt shouid
ba Ires to rotats with minimal side float. The split colter pin
must ba fitted bafore making a [ift. :

When using shackles with slings in choke hitch, ot in othor
applications where there may he movement, place the ﬁ.:"
through the eya or link of the skt and never in contast with the
bignt of the choke or maving parts which may causo the pin to
unscrew.

In-service Inspection and Malntenance

Maintanance requirements are minimal. Keep shackles clean,
the threads free of debris and protect irom corrosion.

Reqularly inspect shackles and, in the event of the following
defects, refer the shackla to a Compaetent Parson for thorouan
examination; llegible markings; distorted, worn, stretched or
bent bedy; bent pin; damaged or incomplate thread lorms;
nicks, gouges, cracks or cofrosion; incorrect pin; any other
dafect.

© Lifting Equipment Engineers Association 1984 S1 No 6.0

Further Information Is ghven in:
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This decument is issued in accordance with the requirements
ol Section B of the Health and Salety at Work atc Act 1974,
amended March 1988. It cutlines the care and safe use of
WINCHES USED FOR LIFTING and is basad on Section 19 of
the LEEA Code of Practice for the Sale Use of Lifting
Equipment.® It should be read in cenjunction with the require-
ments for fiRing appliances for general purpeses, given
averleal, which lorm an integral part of thesa Instructions.

This information is of & general naturs ::nrr covering the main
paints for the safe use of winches used for lifting, It may be

necessary to supplement this information lor specific agplica-
tions.

ALWAYS:
@ Stors and hancle winches carrectly.

® Inscect the winch, rope and actessories before use and
befora placing inte siorage.

Fnsura mounting and susgension peints are securs and
suitacia for the full loads that will be imoosad.

@ Lift the lead just clear, hait lor a shert paried fo ensurs the

integrity of the brake or sustaining mechanism balore
eamplating tha it

® Usa a spaed aoprepriate to the specific anplication,
@ Kaep hands and leet clear of ropes, drums atc.

NEVER:

® Aaisa loads by revolving tha drum in the opposite dirscticn
1o that incdicatad.

@8 Usa winehes with loosa or insecurs hancles.
@ Usa the pawl lo arrest descending leads.

® Usa winches if the ropa is twisted or trapped.
® Cvearwind the rape on or off the drum,

® Use winches lor man-riding applications unless they are
specifically designed forthat purpose.
— =

Selecting the Carrect Winch
K

finchas are avaiable for manual or pewer cperation in a range
/\ capacities, designs and mounting arrangements. Seiect the

winch to be usec and plan. the lft taking any statutery
requirameants and the fallowing ints acsount;

Type of winch - manual, electric, pneumatic or other operation

mounting, eg wall, floar, lorry etc - capacity and repe drum
siarage stc.

Speeds and control - singla speed, dual speed - push button,
pull cord, levar, ramota ez,

Rigging arrangemant - diverters, pulley biccks - anchorage and
suspm?sinn paints - imMpesed loads. Y a8

Consult the supplier if the winch is to be used in areas of high
risk, exposed to the slamaents, Waler, steam ste, with hazardous

substances, eg acids or chemicals, or subjected to extremes of
temperatura,

Stering and Handling Winches

Mever return damaged winches, ropes elc to storage. They
should bs dry, elean and pretected from carrasian,

With winchaes usad (or tamporary applications, ramove the rope
for separats storags or wind it fully ‘onte tha drum and lash in
pasition to pravent damage,

With winghes lalt in situ, ramova pulleys ate and wind the ropa
lully ento the drum. YWhera this is not possible, pulleys aic
should be pasiicned o protect them from damage and 5o as

nat present a danger o parsons of olher equipment. sclate
any pawaern sugply.

. Instructions for Safe Use of:
Winches Used For Lifting

' The information in this leaflet should be passed to the user of the equipment

Installing and Commissioning

Follow the specific instructions tor installation and commi .
ing issued by the supplier. Handle the rope waruw_ﬁng
winch fails to operate carrectly contact the supplier,

Using Winches Safely
Do not use defectivewinches, ropes, pulleys atc.

Check the ngging arrangement, that mounting and suspension
points are sacure and adequate lor the imposed loads, Do nat
usa timber bearers. Ensure sheaves are carrect lor siza ang
type of rops, that lleat angles are not tao great, the ropa is not

twisted and the load is Iree (o mave. Check operating handias
are secuts.

Raise the load just clear, halt the ift to ensure the Integriy of
the brake, slinging arrangament ate,

With manual winches, only the slow speed should be used to
raise/lower loads. With power operated winches, select a spaed
appropriate (o the speciic lilling cparation.

Ensura oil, water or other foreign matter does not come into
contact with ined biakes.

it the girection of roftion is indicated the winch must raise the
loag when lurning in that direction. i

Check the rope and load travel paths are clear and You have a
clear view so as to avoid accicents .or collisions. 0o not over
wind the rope on or off the drum. Two turns must always
remain on the drum, (This is a requirement of the Canstruction
(Lifting Oparations) Regulations however some manufasturars
design for mere and thair recommandations must be lollowed. )

Kaeg clear of ropes, pulleys, drums and other moving pans.
In-service Inspection and Maintenance

Fallew the specilic instructions lor maintananss iSsued by the
supclier, These sheuld be incorporated into the sites maints-

nance programme obsarving any particular needs dua 1o the
site orworking cenditions,

Reguiarly inspect the winch and, in the avent of the feilawing
defects, rafer to a Competent Parsan for thorough axamination:
mounting insecurs; locse or missing beolts; winch frame
distorted; rope drum flanges chipped or cracked; rope
anchorage loosa or gulled; ratchat or pawl worn; brake worn of
slipping; rge warn, aF winding incarrectly; broken wiras, gesrs

warn, of nol posiively locating; any other visible damage,
corrosion, delects or aperational faults,

@ Lifting Equipment Engineers Asscciaticn 1334 S| No 15.0
Furthar infermatian ix ghan in;
* The Cado of Practice for Ma Safe Use of Lifting Equipmant,
publishad by:
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INSTRUCTIONS FOR SAFE USE OF .
WIRE ROPE GRIPS

The information in this |

hould be

wser of the equipment

As a resull of the shoricomings in B.S. wire

rope grips as evidenced by research carried

out by the Health and Safety Executive, the
relevant standard ie, B.S.463:1983 has been
withdrawn.

CERTEX (UK) market wire rope grips in
accordance with D LN, 1142. These grips

have also been extensively tested by HS.E and
have been found to be efficient when

installed correctly.

Having a flat faced bridge the D.LN. 1142 grip is

compalible with six, eight and multistrand ropes in
either right or left hand lay.

Required number and torque.

Nominal Required Required
sz number of wire rope tightening torgue
grips to attnin 85% of lo attnin required

rooe viin. Breaking load  efficiency (N.m)

5

6.5

8
10
13
16
19
22
26
30
3
40

20
335
6.0
9.0
33.0
490
68.0
107.0
147.0
212.0
206.0
363.0

Lo = = = L - - S i S B

For intermediate sizes of rope the next largest gnp
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 musi be placed immediately
against the thimble. The grips must be placed so

that they are separated by a distance of approximately

six rope dinmeters
The “U™ bolt must always be placed on the lail end of
the rope (mon load bearing end)

During assembly and before the rope is taken to
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
nuts is essential during service, particularly dunng
the early stages of operation to ensure that the

terminal efficiency 1s maintained
Further details on D.LN. 1142 grips can be obtained
from your local CERTEX (UK) sales office.
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| LEFTSIDE RIGHT SIDE
TL-B
TU-16
TU-a2
TS0 m |l
T5180 | it
e ()| 3 s
R = ey
Ensure that the labels Indicated above in black are in place.

Replacement labels can be supplied on reguest.

&

Acceéssories for TIRFOR machings

. ....... ™, ”
© 2 9
Fiik =

tirfor

lifting and pulling machines
operating and maintenance instructions

equiprmient in
acoorgance with
CE diractives

=
for TIRFEIR = .
T:5000 Fuhay Bocks .
and TU-32 And schy obdning biptks Slfngs GhAUTRT BRcors
OORBORA2E - IndDY 08O 0 wpame e
TRACTEL S.A.S. I TRACTELUKLIE | SECALT S.A.
AN 19 Salnt Hilolre sous Romilly Ol Lnrwss = Halfwny 3. rus gl Fort Durmaudin
F 10102 Romilly-siSeing SHEFFIELD S 20 GGA 7 BE 1113 = L-1071 Lipambaug
Tel (+33) 3 252107 00 Tal 44 (0174) 248 2268 Tél, (A5F) 43 42 421
Fax (+33)3 222107 11 Fax 44 |G114) 247 3350 Fox {353) 43432 42-200
{50 8001 1508001

50 a0 | S . .. /. L S
& ALL RIGHTS RESERVED
Marnidashwad in Frainca




ORIGINAL MANUAL

CONTENTS:

7

Gonaral warning
Techhical data
1, Dascription o eqrepmarn
2 Rigiping erargemenis
3. \nsiaiiing tha wire rope
4. Peleasng and ¢laging ne-jawn
5. Anchoring
& Operation
7. Bolgpemg ma wirs rope ant) siorags
8 Ssfaly davices
3, Reptacing the shear pns g
10, ‘Moxiflex wire rops 10
11 Maintanance instructions 10
12 Wamirigs sgainst hazardous oparatione 11
13 Troubleshaoting 1"
14 Health and safesal work i

oW oo s o th B R LS

Alvays codcermad (o Wnprove ihe quaity af 18
progucts;: ine TRACTEL Group resarves e nght
i moalty the spacilications of the equicmen

desetibad in his manusl Tha compaves of e 5
v\ TRACTEL Group snd thelr snonts or distribiitons

wilir gupply on reques| desenplive oooumentation
on tfie full range of TRACTEL proauals= ifting and
puliing machines. pdimanenl and Emgarary
sccessaqUipTenl, saftly devines; escirinic ioad
exf|calors, acoessones. Such as pulley Siocks
hopis, sings, ground Anchars, ale.

Tz TRACTEL sehwilik i 3lE 10 SUpph an
affer-szies and reguldr Mmefiefences Saivice
E?ﬁmﬂiﬂmﬁﬁ%g
passtance, piease. oo not nestate to contact

TRACTEL LIk

T Mook £ anchor gin

2 Forwiird oparatng lnar

3 Revarse opersiing laver

4, Aune releass lever

5 Rope release safaly calch

6 Rope guids

T Mamfiex wire rops

8 Teiescapic operating handis-

Wite rdpie on resfes

eperating levers to aliow 1 hibrical 1o peretrateral
parts of the meghanisim.

B Excess ubincation cabnol calme the machng o
wirs rops 1o slip

Ay meching wheme he:zds-cases show sgns o

et Of daTEES. Of 8 wivch the Nogk |5 camaged
(modeis TU-8 and TU-18), stiould be elumed 10

an approwsd repairgr of TRACTEL UG

12,0 WARNINGS AGAINST HAZARDOUS
OPERATIONS hw

Tha operation of TIRFOA maghines. inaccordance

wilh 118 instructions-of _zﬂ.imii@ i3 guaranies

of salety Nsv 53, i 16 U W to draw the
attention of users 1. warnings

- TIRFOR machifies-38 @eecrivad in this manual
st not b usag for lling peapte
Mevar atimp} iBmplorse the modals of TIRFOR
% Emu_vmnu._ this marnial

- TiA ?ﬁhmmﬂﬁ@.b@:ﬂmﬂnﬁﬁl_

a8l iU warking load:

< TIRFEA machires musl nol ‘e gsed lor
mnﬂy.na ions other than those for which they are
nended

~ Naver anempi o opérate Ihe rope teiedse
mechanism whiis! Ing maching |8 undsr load

- Mgver obstivet the dparaling levers or the rape
release lovar

- Mevar operala the lorward and revarse
operating lewers 3l Iha Same ime:

- Naver use & hangle, othar 1nen 1ha lglescoplc
opearating handis supplisd, o opedate the
THHFOR machma.

= I i& lorbidden to replace shéared ping by

afrylhing gther thanigenulna TIRFOR shearpitg:

of tha Barme modal
« MNawvar-snchior ihe machine olher han oy s
approprate anchor pamt .
- Mever abstruct the macnhine. whien could
pevent e moching, the wirs 1ope asd the
anchan fpaenie from oparating n a straight s

« Nayoruse me TIRFOR MAXIFLEX wire:ropa as:

2 slng

- Neverapply 2lvad i 1ha loose wire fope exiing
irom the anchor point of the TIRFOR mactunz

- MNever subeat he conlrels 10 sharp kNocks

- Newef altempl 10 reverce the rope compiaely
inrpugh the machine whilit undes oad

= Do npt oparate the TIRFOR maching when s
rope fefrule gels o within 10Gm o thimaching:
(Cherwise the fermule iz el 1o foul the casing
and prgn the rope guide nside 1 maching

13 ﬂ.—ﬂﬂ_..._m_.muzﬁﬂ._._zm

1) The forward operating lever moves treely
and does not operate the mechanism

thig machine Has feon overloadad-and The Gnaat
pins have sheared. See soction 9 lorrepiacing tha
shaar pins

2) Pumping .

Alack ¢t libtiegkt ina TIRFOR maching samelimas
prings about a Gondiion KNown 35 =pumpng .
which Is not at all dangergus, bul which i5
inefenient. This situation gocds when the @w
which s.anpping ihe rope becomas IBChed onto #
preventing the othet jaw from taking over tho load.
ASIhE eparaling laver ismovedin nnedirecion ne
maching ravels a few cenlimetars, Bul when e
pparating lever frivels In the olne: dirdotion e
machife  moves back tha same disience 0
sympalihy wilh the jaw which S lockea anjo e
rape. The TIRFOR machine shauld b thosoughly
lubleasdand itwilrecommencewerkngnommally,
3, Jerkiness

Thisis-also a'sympitom ol lack af lubirlication. The
TIRFOH maghneshouin ba tharowahiy lubncated
4. Blockage -

il tha wite rope becormes biocked In tha maahins;
gensraly bacass & damaged section of wine mpe s
stuck within the [, || = Inpemiie o ion opes-
firg e maahiie, The 1063 siauicl Be taken by ano-
Ther machine On & separss Wirs ripe. of by another
migang,  whislt ensweing that Al safety
precautions s taken, Whan jhe bocsed madhne i
no ionger unddr kad, e damiaged ope fmay ba
rekoased and iEmoved. Shauld this not e plossitle,
return the machine and wire e (o TRACTEL LK or

14, HEALTH AND SAFETY AT WORK

Al litunoeguipmentmust besupplied, opemiad, mamtaned apd lested accarding 1o tha appiicabia
giatutary remultements. emd specially 1o tha provisions of the Meall and Safely st Wik Act

it - ajga the responaabilty of avery compiny to engute that 1heir empioyaes have been fally and
properhy aineg In the sate ﬂmﬁi_ry_. of ther auuipment

11




10. MAXIFLEX WIRE ROPE

Fis To guaranies the sale operation of TIRFOR
machines, Il is essenlial lo usathem exclusively
with TIRFOR MAXIFLEX wira rope which has
been speclally designed 1o mesl lhe
requirements of the TIRFDR machina.

TIRFOR MAXIFLEX witg 1opes Have 3 el glrand
which i vigile-on new ropa. Ona end of the wia
TeEna Nas an end litting, such as asatity hook; ited
168 thimitle fixed by 3 metal lsrrula (See Fig. 21}
Theotharend of thewire rope s lusad and tapsred
(SesFig. 22

iy Awireropein good conditionisaguaraniee
of safety, lo the same exient-as-a machine in
good condition | s necessary to continucusly
moritor the state of {hi wire rops. 1o clean antl ol
iwith & sag soakad with matorn ol or grease
Grease or oll coniaining graphite additives or
molybedanum disulphids must nol be Used
Vigual examination of the wire rope

THe wira fope shoulZ De exammsd Gally 1o detect
any ignsof wear ( damans O Droen wires - Sed
examples in Fig, 23).

n cass of @ny apparen wear, have the wire ropa
chetked by a4 CoMpatent person, Any Wirs rod
will & redustion from the ndmingl clafnetar by
mara than 16% should he replacad. (See Fig-24
“ii the coftect matnod of méeasusing e diamanar
b wire ropek

Fig 23« Exgmpiles of darmaged Wire fope
10

correct
mathpd
of measinng

—d—> Fig, 24

IMPORTANT It |s recommanded, specially for
Iitihg applications. (o énsure that the iergth ol wing
rope s greater than actudlly regquired. Allow an
extia malas approsimalely,

VWhanlifting or lowening pads aver long (engths of
wire fofp, sleps should ba takean (o stop tha lbad
ffomrolating 1o prevent the wirs rap from unlzying.
MNever alliow B leheitned wis Ope 10 fuD ovgr
tharpadgas The wire mpe mugtonly beused with
pulleve of an acpropriala diamatar
Meveradposehe wierepetoemperatures beyond
100 degfzes C

Hover Use wire rope that has: been ‘subject o

damage such ‘as live, conashe chemicals: afl
-armasphiss, or SXposed 10 eleciric cumeni

Siorage  Ses seqtion T

11. MAINTENANCE INSTRUCTIONS

Tne machine should be nspocied, ‘Siared an
hericaed of moular menms, Elﬁﬁi tian
approved THAGTEL UK mp&iar, Nevsn e praacs
or of conaming _graphite. @aditives or
molybdenum disulpnigs. To clean e machife,
afiow, ihe maching toUBOERND @ Beih of some
propristary tleadsing, SU8 Bulnot acsione and
dematies: or .B_____n!r_ 0 ffahionce End carvaties.
Then -snake the mashine vigomusly to ioosen
foresgn matter and WM BLosids dosn (o silow e
=l o comieoul thiodgh the cperings foe the
oparaling igvers. Allow the mechanism fo grain
the machine is wall lubricated by apphing a
quanity of ol {typs SAE 80-120) onto the ipfarmal
mashariam though the openings lor the opemting
e annd for the modals TLL8 and TU-16; through
the special iblication noes. T carmy out thIE pro-
coclutg; 115 basl for tha mashing to b ndl under
Dad ang o ihi seased pogton,

Alternatively cpssate the fooward and  eyecsa

A\ GENERAL WARNING /N

1- Belore using the TIRFOR machine it Is oszential 1ot (Be sa'e and corac] operaticn of 1ne
aquipment that this manual beread and fully undarstood and that &l the instiyotions be followad.
This manual should be made avaliable 1o every cparater. Exia copies of this manual will ba
syupplind onreglest:

2- The TIRFOH macking allows tha oficisior 1o cany out work with compistassiaty, Ensurathal tns
machine 5 only handed over for use or 1igging o an Gpergior whp s Irained o opearate it in-a
FESOOMeDIE maarnsaT,

3- Never use & maching which i not in good working conidition. Replace any worn or damaged wire
ropa (Soa Saction 10). Continuelis minitoritia of the condititin of 1Hie meahing, s wira ripe and
anchorshng s an impenent saialy consideranon

4 The manulaciurer declines sy responsitility for the consaguences of dismaniing ar aliening the
maching by any unautharses parsan Spocally exigluded is the replacomant of ofginal pena by
paits of anothes mandiRciLires

5 The models as described In this manual must not be used for lifting people.

6 Moreovar, thallp modleis are designed for tmanual operation and muet nol be motorised.
The TRACTEL Grolp hies designed spetial molorsed modsls (TL-16H ahd TU:32H)

“7- Naver altempt 0 wesioad the machine.

8- Sundard TIRFOR machines dre not designed for use in expioalve stmospheres

?31&? .|.,._,:..qEEEEEnmmﬁ..._;.ﬁum...5._»a&.;_._Eaucuu..mmnamzman_qﬁuﬁaa??nnx
e yolimest your ohigations with respect to satety at work rafulations see page 11 - chaplar 14),

LIFTING PEOPLE AND SPECIAL APPLICATIONS

ﬁmﬁﬁnr‘n%m%ungégqﬁﬁp.qca?gmémnﬂﬁ!nﬁﬁii?
tng peopie on mspended plEtfore. For furthes Mipmmafion onsaupmient 4o Uing peopds, and on any -
ol application. pleass fefer 1o TRACTEL UK

TECHNICAL DATA
MOBEL TU:8 |T-508C | TU-16 | T-516D | TU-32 | T-532D
dasimuem working Ibad 1 os 1.6 az
Waghi
maching hg | B4 (] 158 | 135 rE | 240
mlescopic opatating handle kg 1.0 1.0 24 23 24 23
stangard 20 ol witrd rops, complels ka 61 B 131 1 M5 2616
Total weight of standard eguipment kg || 165 137 335 2839 560 529
Machine dimenskons
fangth - mm 527 <20 (58] S35 7o ¥
ngih with-oplional hook T - 550 - 850 45) 40
height mm 285 250 3ab 315 330 355
whdth . e ine 7] 140 127 166 130
telezgopic handle - clossdextended om | 5177 | 4089 | BBM1D | G515 | BANYVID | BSAMIE
TIHFOR MAXIFLEY, wire 10pe
diametar fim 33 it5 163
guaraniesd Breaking sirain ] 4000 gonn 1B000
waigh] por mate! kg 0230 @500 1.00
Raps traval (lanwatdievarge)™ mm | 70076 | 2663 | s&70 | <257 | 30M8 | 1838

* bnchiging and lilifics of Ine wie iope
" QOpe completa cycleof he opdraling Ievae a1 maxmum weking (oad



1. DESCRIPTION OF EQUIPMENT

Tha TIRFOR machine ks -a hand-opesaiad lifling
and pulling machine, It l8 varsatlle, portabile and
mult-pdrpese, not only fod pulling and liting bws
alst fon iowenng, 1ensnANaant ouyng,

The anginalily. of the TIRFOR machine i (he
prirciple of ogeratidn direclly 4o the wita rope

which passes ihrapgh the mechan)sm rather than,

haifig fegied onlo a arum ol 2 holst or conventional
wirlzh. The plll s applied by mears of (W parsol
sall:energised [Gws wiheh axar 2 onp on the wire
Tops in proponion iothe loaa baing N)ied or pulled.
A tpiescoplc opersing laver lineg 1o aiher he
ferward or tho reserse lever transmits ihe-allgriie
ihe-jaw maghafism o ghve lotwerd  of Ioveise
mcivament of ihe wire rope 7
The maching & Atled wih 8 hook or anchor pin,
caparnidinp o the radal, S9nE il ean be sopled
aluckly b0 any sUitEtle anchor paint
TIRFCHR machires: intesded lar (ing &ned mlling
matonaks, are avadstie in two ranges each with
thres modeis dl alffersnl capaditias
- T-5000 rarige for light duty aophialiong (Wilh
saaly re'ease calth)
- TU rangs for heavy duly apgiications (with safely
relegsa catch)
Each maghina @ stpplied with a telescopia
cperating handie.and ysually w)iha 20msiendara
lgngth of special TIAFOR MAXIFLEX wine rope
fifted with & safety Mook and waind onto'a maal
realar. Longe or shortar kenatns of wire rope gre
available o FEGuUEEL
This manual ipgether with-a glidrantes card os
suppliod with esch machine, 25 wall a5 the GE
dacliralion of confanmity
IMPORTANT ' TIRFORMAXIFLEX Wira rops ims
been-spegially desiared 1o mest tHe partecular
requitaments of the TIRFOR maghing The
franulaciurar daes ngt puaranies e salsoperaion
st machires usadwitt wirempe athigr than TIRFOR
MAXIFLEX wire ropa

2. RIGGING ARRANGEMENTS

variousways ! rigging areshowh In Figs 2.1, 2 2,
23 and 24 Fgs 4 and 5 show parlicular
arrangements (one lotbidden and the other
el Akied)

Thamachine may oo anchaned toa fled paint with
ihe wire rope fraveling fowargs the machine
iFigs. 21, 2.2, 2.3), or iravel alani 158 wird rope;
withh the Iead, the wire rope ieslf anghorad 10 &
ixed point {Fig. 2.4)

Inaxample 2.2, Iné maomurn working ioad ol'the
ey gnd e snenae paint shoukd be equal 1a o
afeates than twice (ke load

4

g, 2.1 Fig 22
o Y U
Fig.23 Fig. 24
f
‘Illb“nvn.ﬂ
L)
[
———
Fig 3
| u
N B. Whataver the®iggin um.%:m:ﬂ. and i the

machine i5 anehoréd diectly to & lixed polm,
snsure that (hareans oy obsinuctions arcund the
machine-which Seuid prevent the wire rpe. he
miaching and anehie Iiom operating in a siralght
vz It b tharatdra recommended to use asling of
an approprisie capaciy belween ihe anchon paind
and the machivig (Fa 3)

M warNING ANy righing arrenoerisn
winoh regquires the cafculahon of thelaresz apphod
shauld b chacked by & competent enginear, with
special anertion 1o {he apivopriate stengin of
fixoa point used

Far work such as guiding the trunk in tree lefing,
(e spasator should 2nsurs that he'ig ouiside the
danger ama by passing the wira raps Sfound one
af mgre rellm pulleys

B. SAFETY DEVICES

8.1 Overload limiting safety devices

Al TIRFOR machines [Moorpdrste o 'shidar pin
syutam In cass ol overlead, one or moee pins
{dapending on tha mooel), fiited o the lorward
opsarating lever, shearand prevent lurther fdrward
or- littingy :operations: Feverse opamtion (&-siill
possibie to enatie the logd 1o be fowerpd o the
wite 1ops 1o be slackerisd

5.2 Rope releass safely davice

Modais: TU ang T-5000d@e (ilea with g alwio-
handad- rope release. System which reduites
defiberale operation Dygbetuser 10 relzase he
miackire See seotion ¢ (SRoleaning andengaging
the jaws=

9. REPLACING THE SHEAR PINS

Figures@® 188 ard 20 show the position of the
dhiga: plhs 10 e various madels: Spare shear
pins- 2% Ifine-3tuo of tha operating Frvers, for
'modals TU-8 and TU-18, and In It ropa roleasa
1auet loe the olher modats, behind ha plastic cap.
Remove the sheared pins with a.sultable pupch

For midels TU-8 and TLE1E, retmave thi lonward
operating hendle slub By uling an extracior
Remové Ihe sheared pins Relll the lorward
operatnl aridle siub o the ofank and align iha
-‘grooves for the shear pira (Figs: 17.apg 18)

For models T.5000 ang TU-32, dlign tha holes of
e uppar-and fower secliong of the forward
operaling levor

Positlon the spare-shear pinis) and drive ({ihemin
wilh = hammef

A waming <4 : it is forbidden fo replace
sheared pins by anything other than genuine
TIRFOR shear pins of the same model.

— il -k

ar

Fig, 17 - TU:8

Fig, 18- TU-16

Belore pulting tha rachife back into operation,
ansule [nal the caises of the overload sremoved
I necessary, use mulliple sheave DIOCKS
(Sed Fig.o),

Ramember 10 fresouder sheared pmsand pur tham
Back mtha corrae! place



Fig 4 Fig. 5

INCORRECT CORRECT

The capacily of fhedhisching ey B Incrassad
consicerably for the sameaffo By the operator by
usng mulliple shand Clelts (See the sampies
se oul in Fgs. B &nd 6207 The incresss in the
capsoty hown (Somchiced deconding on Ine
afficiancy of il pUes.

The gismaer of 18 puleys used snovd be eousl
Hh&nﬂitﬁ?%t:ﬁéuaﬂ

. Em__u_._qm..__._u_ please consult
iﬂﬁgﬂnég

Fig. 15 Spimg.clip clesed

‘6, OPERATION

TIHFOR machings ais vy easy 10 uss Placs the
Ielescopicoparating Mandla-on siitar the arwand
of reversa aparating laver, IoCk Il into positicn by
twigfng, and move tHe dpsrating Handle fo and Irg

Hgm operating arcis vanabie for saseof pparaipn

Whan operalich SIpS. Dolh |GWs aulomalicaly
gnp tha wire ropa angd hoid the load which s
sptead aqually babwean the jave.

The lo-and-lro operation ol the fotward or raverse
fover gives continuols movemesit o the load,

Fig. 18 - Spring ¢hip open

7. RELEASING THE WIRE ROPE AND STORAGE

It is essantial fo Erﬁtﬁf& nﬁ.#.u:ﬂnﬁ:n
Eggﬁg‘mﬁgqnnﬂ? &
operatethe rewarse Heva? Utlitherais no
toRsion in the 1.._..&.&5&_

Reimdve the "m_._%n Gbwraling handte and
FELUT it 10 tha clesed posilion

Aateass themachingand iollaw NG instruclidng o
instalfing the wire-rope in tha revarse qocor
Re-gnigaga the jaws of the maching befora pufting
It Wit stisrage.

Stote tha maching and witg rope in 2 dry place,
away frim thaatfects of tha weaaiher. Thawirarope
showid be completaly removed from the mashine
and rispauntl antn ifs reaiae

Batorg resling tha wire rope, it 4 recommanded to
ihepact It clgan | witty a brush-and then graass i
(Sea sacbon 10)

3. INSTALLATING THE WIRE ROPE

M B. Wran handling: tne wita rope i is

fecommanded 10 Drotect ihe hands by using wark

glives

I th Wi ropsi s 10 e afchored tooa Mghanchor

point, the wirg ope:should be_anchorad befpre

fitting 1ha wire rope intha mashing:

1. Uncoll the wirs rops In 3 straighlina s preven
Inaps o Hinks

2 Faleage e intarnal machanizm [See ceotidnd
sReieasing and engaging 1he [awss)

3, insart tha-wire:topa ihvough the ropa guids &t
the end opposila 1o the 2nchor poing (hook of
anchar ping

L Push tha vira ropa through (ha mackhing, arid Il
riecessary, helomg i by operating ik forwsrd
GEsraling iaver

5, When the wirarope appears ihraugh ihe anchios
point, pdll the slask wire fops IFmugh tha
maghine, 10 he soml reguired

B Enpage the s by oferahng Insiape réigass
mechanism (See saction 4 ;. -Raleasing and
GNgAQING (N [EWSe=]

7. Anchor thie TIRFOR maching of the wire rope o
e approprigie: fixed pom (Ses seafjon &
~Anchorng-) teking care (o énside that 1he
anchior poind | haok of ping depehding on the
mggdal) (s corectly fnad

B Exteng the ialescopie oparahng handlz untll ine
snring cks inin posiiion, fnecessary iwistiha
Iwo seciicng of tha hafidle, ong Insige other, 1o
glign hasping (Fg 1)

9 Replacsthelszscopic aperainghandiaon ng
chosan opsaling levat (forwdrdor reversa) and
nyist the handia to sraurs thal it 18 locked In
pasiion taboul a kall wm)

Aflar this procediure, e maching is ready for

operation, providing {he load e comectiyanchoned

10 i machine-or the wire roge [Ses section 5

=Anchormng- and section 2 -Riggmg

ArraEnpEments=|

4. RELEASING AND CLOSING THE JAWS
Eachmachne is fined with alaver [Fig: 1 Hem:d) for
nelzasing e faw mechanismwhich shoulgonly be
operated whet the machine is ol ynde! load
Thisrs ard g pesitibns for the raod ralaasa’ laver
{SeeFig 7.8and 3) - released of engagea

N B Wnen notinoperaten, il [sragommengad nat
he rore relazse lever should e in the engaged
posiion. The machinemus: (hemmiors e releassn
beloe attempling 1o fead m the wire mope:

5



4.1, TU-8 or TU-18 (Fig 7)

Releasing

T Compietaly press: iha ropa releass gafety catch
{5) and I ihe rope Teigase lever (4)

2 Raleges the salety catch and continue 1o It the
rops releass Ever unlll i 1axa inlo positisn, Tha
IriArngl mechanism (810 the feeased posinan

Engaging.

1, Lift the rope r2loasa |aven slionty

2. Press anchma | NiGIn pressyrs on [ha rops reeass
snfety catch, sliowing tha relascellavar ta slowly
pravel Back 1o s criginal dosition, Relegss the
safesy eatgh. Therelease isvar ipcks in pasition
unger the effect ol ks spring

4.2, TU-32 (Fip:8)

Place the anchar pont eganst a suppart

Releasing

| Completely préss fope releasy sately caich (5)
and push the rope releass [wvar (4) lowargsthe
nnchor paint

2 Helesse the safatly calch and confinue 1o push
thie rape relases Bver untl (1 1acks iRnle position-
Thie miamalmechanismisin the ralessed pesiion

Engaging .

1. Push thq rope releass levar 0warnds the ancnos
golnt

2 Preds and malntain presslre ot the ropa rilease
sately calch, allowirg he relgase level Sy
trave! brck to 6 orfginal posiion, Refeass the
safey catch. The réleasa level locks in position
wngsr the effect ol itsspring

4.3. T-5000 rarige (Fig )
Fiace the anchidr point against 4 sppert
Releasing

L Tum thi ropeieiease salely calchiSland pushita

rope isiease bever (4) Wowsids the shchor oinuntl
i igcka ks paattion when rasedsightly atis fmi
Aolease thie safely catoh

Engaging

1. Tuin therope ralesss galely catih

2 Prassinaropareieasalsve varhoally downmuards;
aliowing the lever 1o fravel bacx 10 s gnginal
pos nan under 1ne effects of 1s spring. Aeleass
ihe gately caleh

RELEASED

N\

ENGAGED

g

Fig. 7- T8 and TU-18 fops E.T..ﬂw fover

i ..-..I||||..|.._"ml.

EG. &~ TU-3% Rope relsace loves

Fig 9-TS00D rarigs Fope reledse lever

5. A ancroring A

Failureto anchorthe TIRFOR machine correcily
runs the risk of & serious accidenl. The user
mustalways ensure belore operalion thal the
snchor poini(s) for the machine and wire-rope
ate of sufficient strength to hold the load.

I & récomimishded that TIRFOR machinas shiclld
beanchored 1o afixed pomt or 1o the load using an
sppopriale capacily sing 11 is forbidden 10 uSa
the machine's wire f0pa-a5-a eling Dy passing it
amynd the lgad and hocking: it oack onlo. el
{Fig.10 - incorract anchering arrangamanl
Fig. 102 - corectanchoning arangemeni)

Thes anchonng arangerment ebmoedels TU-8 and
TU-16 i€ @ hook fitted wilhia safétjcatcn (Figa 11
and 12). In &l Eﬁmf.ﬁa&ﬁ&aﬁ tha maching
tho salaly E"nﬂ%?_ae.hangn hook should be
nn:an“_.,__nﬁwu._T its pesiron at the 1ip ol the hogk
{Fig/12]. Thisagilse tor the machire-anehior hook
ats0 appiiEsin 1he Book fittad 10 the wire rope
TIRFORmachinges TU-32 and T-5000 araanchored
?ﬁ:@.ﬁmﬁngﬁi_ fiwed agross
et onds ol the sie cases (Fig. 13and 14)end
ipgked)in position by a soring cly {See Figs: 15
§noas),

Optional hookssre avasable 1o fitihe ancnar pont

of mogeis T-5000 and TL-32

To anchor using the anchor pin, follow the

Procaturg baow:

1, Open ihe spring eip of the anchor gin

2 Remawe the spring clip tram the anchor pin

3. Siicde the snehar pin ouliof the side cases (Fig,
14]

4 Fit thesanchoring Brrafigeman, suGh 85 aging,
batwean Ine side Ca5es,;

5. Rl the anctor pin thiollgh thi sids ceses ania
ancharing srrangement; such as the eyses of 8
&ling

6. Radit the.spring ¢fip to the anchar pin

7. Closethaspring clip. ensuring et | fiscorrectly
guat the end ol the'anchor pin and cannot kall
out.

A Warning Mk engeniial lor the sale
oparation af 1He mathirs 1o ensure tHat, belre:
leading the machine, (he anchor pomis: Nooks of
ping, are corectly securad, (witn the safety calch
coireclly looatod-on the Hobk- Fig. 12)

Figy. 11 Machinganchor oo wilh caich in
Goan pasition

Fra 72 - Machine gnchor hook with catchin
Glosed poditan 7
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TOWER ASSEMBLY AND ERECTION PROCEDURES

The mast should be handled, offloaded, assembled and erected, strictly in accordance
with our instructions.

Only workmen who have had experience in the erection of high lighting mast or similar
work should be employed.

Outline of Mast Assembly

1. The joint between sections is in effect a tapered spigot and socket connection (like
a fishing rod), which is first loosely assembled and then strained together into a
permanent rigid assembly.

2. The order of assembly is — The base section and its adjoining section are
assembled and strained together, this assembly and the next section are assembled
and strained together, and so on.

3. Stress equipment consist of a steel “A” frame, a TIRFOR winch and compatible
wire rope and an anchorage assembly.

Offload with Assembly Need in Mind

Before offloading mast sections, due consideration should be given to the assembly and
erection, and each section of the mast off loaded on site accordingly. A completed mast
assembly should be in a position whereby the lifting equipment can erect the mast in a
single lift without transportation.

Mast Assembly Procedure

1. ASSEMBLY SITE> Assemble each mast as near as possible to its installation
site, but preferably on level ground.



iagram

I

2 BASE SECTION. Determine the approximate balance point of the base section by
slinging it from a crane and adjusting the sling until it balances. (See diagram A).

Door opening
cing Upwards

. L B s

3 Lower the balanced base section on to a clean bearer positioned beside the sling, as in
diagram B. The bearer should be high enough to support the base section at
approximately the angle shown in diagram B.

4 ADJOINING SECTION. Place the adjoining mast section about 1 metre from the base
section, rest it on two clean bearers (See diagram C). It is advisable to pass a rope
through the sections at this stage to facilitate the later job of pulling through wire ropes

and cables.

3
Ty

- d
1

Y

5 1

be joined

Examine surfaces to M//
I

5  Examine the male and female surfaces to be joined for any foreign matter, distortion or
roughness likely to prevent a satisfactory joint. (See diagram D).

6 JOINT LENGTH (LAP). Determine the minimum lap. The minimum site lap joint should be

equal to 1.5 times the diameter of the female section. Measure this amount back from the
male end to be joined and mark with a chalk or crayon. (See diagram D).
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ers {if any) to face same way.

iagram E

Seam Weld

7 ALIGNMENT OF SEAM WELDS, ETC. Before commencing assembly, note these
requirements: When assembled, the seam welds of adjoining sections must be in line and
assembly numbers (if any) facing the same way (see diagram E).

8 ENGAGING SECTIONS TOGETHER. Find the balance point of the adjoining section
{using sling and crane). Lift the adjoining section, advance it to the base section and
engage the two ends together. You will find that the two sections will readily self-align with
each other if you have them balanced and pivoted on bearer and sling as instructed.
Engage the two sections as far as possible, manually.

Diagram F
9 ASSEMBLING TIRFOR STRESSING GEAR. Bolt ‘A’ frame to base of mast as shown. A

slight angle up to 30° from the horizontal in a clockwise direction will assist stressing. (See
diagram G).
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Locking Pin

A Frame

Diagram G

10 Assemble anchorage assembly at top end of section to be stressed and connect tirfor
rope at the eye end. (See diagram H).

11 Pass tirfor rope through both sections of the mast from top to flange.
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Eye end of rope

!

T
o e \‘\\\
S
“\
De-tensioning nut
Al age o twlw

Diagram H
12 Locate the Tirfor on the ‘A’ frame with end ‘A’ towards the flange and lock into position

with dowel pin ‘B’ with the handles just above the horizontal and to the left when facing the
mast flange and looking towards the top. (See diagrams F and G).
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13 Thread the tirfor rope through the Tirfor following the Tirfor Operating Instructions and
making sure that at the back of the Tirfor (B) the rope passes smoothly around the dowel
on the side away from the handles and through the hole on the ‘A’ frame.

14 Take up the slack rope and position the anchorage assembly vertically across the end of
the mast. Ensure that there is sufficient thread to de-tension at this end.
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Pulling Mast Together

Agitate vertically whils

straining together

!

Diagran

15

16

17

Have one or two men stressing, while another is seated astride the mast joint. His job is
to agitate the joint up and down. See diagram K. This action keeps the joint advancing
smoothly and reduces winding effort.

Continue stressing until the following requirements are achieved:
Final load applied to extended handle (i.e. 1100mm) is approximately 65kg.
Joint is a good tight fit.
Seams are aligned.
Minimum lap is exceeded.

De-tension either with the Tirfor, or if there is resistance by using the nut at the other end.
Release more rope from the Tirfor and pull anchorage assembly out of mast. Disconnect
the tirfor rope and either pull sufficient rope through the next section of mast, or pull out all
rope is stressing is completed.

Further Assembly

18

19

20

23

THREE SECTION MAST. Regard the assembly achieved so far (two sections) as being
the base section of your next assembly stage. Now go back {in the instructions) to the
heading Mas! Assembly Proceduyre.

FOUR SECTION MAST. First, treat as THREE-SECTION MAST until that is complete
and then continue as below.

ASSEMBLY OF FOURTH SECTION. Support the three-section assembly on three or four
bearers (depending on length); adjust alignment of bearers to support mast in a
reasonably straight line.

The next operation is to lift the fourth section and support it in alignment with the existing
assembly.

Check Mast Assembly Frocedure paragraphs and comply with all the preparation
requirements.

Lift the fourth section and align its slung position with the existing assembly.
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24 Advance the fourth section into assembly.

25

Reassemble anchorage assembly at the top of the next section of mast, all as instructed
under heading Assembling Tiror Slressing Gear and continue as detailed from there on.

Diameter {Across Flats)

|

& amm—
R e

Overlap Length =

Diameter x 15 to 2.0

o

)
Diagram L

N
(o )]

27

28

L0 4 Ll

F iTE) JOINTS. The length of a site joint is reiated to the diar
will generally be between 1.5and 2 times the diameter. See diagram L.

L f
mewer vl

MINIMUM LENGTH OF SITE JOINTS. A lap equal to 1.5 diameters is the minimum, and
to be acceptable, it must also have had the specified force exerted on it and be tight fitting
as aresult. IT IS NOT GOOD ENOUGH TO STOP STRAINING THE SECTIONS
TOGETHER WHEN THE MINIMUM LAP HAS BEEN REACHED IF FURTHER LAP IS
PRACTICAL. N.B. The above Ian IPnnfh should be rpnarded asa m_nde in\/ for the vast
majority of mast designs. D|fferent Iap lengths may be specified for special designs and
situations, and on occasions lap lengths less than that indicated may be acceptable and

quidance should be sought from the design office if required.

If mast is supplied without winch assembled in mast: assemble winch in mast in
accordance with Fitting the CU Double Winch into a Mast (Before Erection) page 63.
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BOLT TORQUES

Where Bolt Size & Torque
Turbine material
Brackets —metal on M8 A2.70 25 Nm
metal — 75% of bolt {Stainless)
proof stress
Brackets and blades M8 A2.70 25 Nm
— bolt passing through {Stainless)
hinge rubber material
WT2500 TM650 Tower base M20 (G8.8 441 Nm —
— 75% of bolt proof LUBRICATED BOLTS
stress
TM1100 Tower base M24  G8.8 686 Nm —
— 75% of bolt proof LUBRICATED BOLTS
stress
Brackets —metal on M10  A2.70 35 Nm
metal — 75% of bolt {Stainless)
proof stress
Brackets and blades M10  A2.70 25 Nm
— bolt passing through {Stainless)
hinge rubber material
WT6000 TM900 Tower base M24  (G8.8 686 Nm —
— 75% of bolt proof LUBRICATED BOLTS
stress
TM1500 Tower base M30 G8.8 1363 Nm —

— 75% of bolt proof
stress

LUBRICATED BOLTS




BLADE CHECK

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

1.

Flex the blade until its tip is exactly in line with the hub plate, if possible with a straight
edge, otherwise by eye. (If it is not lined up, the tip will be at a different angle!)

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

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

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

The leading edge (the rounded *nose’ of the profile) should be angled very slightly
upwind (toward the generator), the trailing edge (the sharp edge) should be very slightly
downwind

Downwind direction— Upwind direction —
towards hub and blades towards generator

<€

This line is parallel to

the hub plate

>

This line runs through
the blade section

Leading
Hub plate edge
Flat blade
surface
- upwind
curved blade Blade tip -
surface end on
downwind <
Straight
edge
Trailing

edge




