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WINCH SITE PREPARATION

Site preparation showing winch pit construction with beam rebates and
mooring blocks.
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1 INTRODUCTION

This document outlines the site preparation, logistics and documentation which need to be in
place before inflation can take place. The customer should budget for the extra costs and time
associated with site preparation when planning the project.

It should be pointed out that this document is only intended as a guide to clients
preparing the site for the installation of the Lindstrand HiFlyer. It may need adapting
depending on the local requirements at each site.

2 PERMITS TO OPERATE

There are various permissions to have in place prior to being able to operate the HiFlyer.
These will vary from country to country, but will usually include:

e Planning permission
e Operations permission
e Insurance

Some local authorities may impose restrictions on operating hours, operating height, lighting,
etc. It is important that these are resolved for a specific site before time and money is invested
in actual site preparations.

3 SITE REQUIREMENTS

When looking at specific sites the following issues should be taken into account.
3.1 Site Profile

The site needs to be at least 50 metres in diameter to accommodate the full low mooring system,
which protects the balloon during high winds. See drawing 1 (F1-GW-019).

The launch platform must be located on level ground. If the local slope is greater than this, then
the area within a 6-metre circle of the cable exit point must be levelled by earthmoving.

3.2 Conflicts

3.2.1 Underground Obstructions

The maximum depth of excavation is approximately 2.8m (8.5ft), depending on the ground type.
Consequently it is important to establish that no other underground services are going to be
disturbed. It is both expensive and time consuming to discover underground services once
digging has commenced.
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3.2.2 Surface Obstructions

The site should be clear of buildings, trees, electricity pylons and other surface obstructions
within a 25m (82ft) radius of the landing platform. Short bushes and plants are acceptable but
must not obstruct the landing platform, mooring points or passenger entry/exit routes. A 70°
6cone afcedi fsgp@pm the winch cable centre positi
accommodate the flight O6enveloped of the ballo

IIINENNENERRANERIIE

Figure 1 Cone of airspace

Note: 35 © at 120 metres elevation = 84 metres (275.6 feet) diameter.

LINDSTRAND TECHNOLOGIES LTD / TASPG ISSUE 4 2



Lindstrand ki

uuuuuuuuuuuu
u

3.3 Services

The following services will be required on site:

e Electrical (refer to section 5.5) - Lindstrand Technologies must be informed of the electrical
voltage and frequency supplied to your site.

Drainage for sewage and surface water including sump pump for winch pit.

Vehicle access for helium supply, crane, emergency vehicles, etc.

Water

Telephone/Fax

t is also important that you advise Lindstrand Technologies of the elevation of your site, i.e.
altitude above sea level.

4 SHIPPING REQUIREMENTS:

Lindstrand Technol ogi es Lt d. Vol rikvseor. t h&@heHie
responsibility for insurance of the system and shipping the system to the installation site is the
clientds responsibility.

Lindstrand Technologies Ltd. are able to arrange all freight issues and pass the costs onto the
client. However, if you wish to make separate shipping arrangements, the following procedural
description is intended to assist you in ensuring all issues are covered and that the quotations
received are as representative as possible:

4.1 Transportation

There are three loads to be packaged and shipped to site:
- Balloon container

- Main winch container or crate
- Mooring winch container

LINDSTRAND TECHNOLOGIES LTD / TASPG ISSUE 4 3
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4.1.1 Balloon Container
From: Lindstrand Technologies Ltd, Oswestry

The package will include the envelope, net and gondola. The shipment will be made in an ISO
12.2m (40ft) container.

Approximate weight: 8,000kg

4.1.2 Main winch container

The package will include the main winch, assembly, control cabinet and resistor cabinet.
The shipment may be transported in:

Option A1 1SO container 6.1 m (20 ft) container with open top
Option Bi custom made crate of similar size

Note: inform shipping agent that container is open topped as special arrangements are required
for sea shipping.

Approximate weight: Option AT 12,000 kg
Option BT 9,600 kg
4.1.3 Mooring winch container

From: Lindstrand Technologies Ltd or winch manufacturer

The Package will include mooring winches, auxiliary generator and platform gimbal ring. See
drawing 13 (GW-002-A-006).

The shipment will be made in an ISO standard 6.1 m (20 foot) container.

Approximate weight: 6,000 kg
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4.1.4 Container Handling

Containers to be hired by the customer.

Containers must be delivered to Lindstrand Technologies Ltd, and the winch manufacturer at
least 3 days before the ex-works delivery date for loading.

Please establish if the container will be supplied on a trailer, or if a crane is required to off load
it.

4.1.5 Customs arrangements
Irrespective of who takes care of the shipping arrangements, the customs liaison must be

undertaken by the client. The best way of achieving smooth importation is to retain the services
of a clearing agent in the destination country.
The clearing agent is then shown as the consignee on all the shipping documentation.

All importation duties are the responsibility of the client.

For convenience, it may be necessary to ship the containers at separate times. If this is done,
then the value of the whole system has to be sub-divided into each container.

A specimen list of contents is attached in Appendix C.
Containers will not be loaded until payment for the third instalment has been made.
Loading will only take place:

Monday T Thursday 07:3071 16:15
Fridays 07:3071 12:00

The following values are suggested:

% of Sales Value
Balloon container 54%

Main winch container or
crate 27%

Mooring winch container 19%

At the time of shipping, Lindstrand Technologies Ltd will provide a shipping invoice for customs
declaration.

Acopyofthe 6 Airway Bill 6 or a 6Bill of Loadingd6 w

are arranging transportation. Your shipping agent will provide you with this information if you are
arranging your own shipping.
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4.1.6 Transportation insurance

Whilst title for the HiFlyer passes to the customer on receipt of payment (i.e. on handover after
installation), risk in the equipment passes to the customer on delivery (i.e. ex-works - refer to
section 4 of contract).

It is essential, therefore, that insurance is obtained by the customer ex-works and Lindstrand
Technologies Ltd will seek proof of such cover.

LINDSTRAND TECHNOLOGIES LTD / TASPG ISSUE 4 6
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5 SITE PREPARATION:

All civil and electrical work should comply with local regulations

The exact details of the civil work required are site dependent (soil/climate/water table/local
regulations etc.). The customer must contract a local consulting civil engineer to arrange details.

5.1 Scope of work

The order of site preparation is as follows:

Concrete

- Winch pit and landing platform
- 16 inner mooring winch blocks
- 16 outer mooring blocks

Installation
- Main Winch
- 20 mooring winches + isolator boxes

Electrics - Refer to section 5.5

Further consideration should also be given to the following and their implications to
groundworks:-

Hard standing for back-up generator Toilet facilities

Emergency recovery access Crew rest area

Ticketing booth Helium storage area (top up)
On-site storage Passenger access
Telephone/fax line access Access for wheelchairs
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5.2 Extra equipment

The following is not supplied with the HiFlyer system, but will be necessary for the installation.

o Electrical cable (refer to section 5.5)
Cable lengths will vary depending on individual site layouts
Main 3 phase power supply
Single phase power supply
3 phase back up generator supply
Mooring winch power supply and control cables

Pit lighting
Sump pump not supplied (size and voltage to suit local conditions and regulations)
4 socket outlets in pit and at edge of platform (for battery chargers, ground fan etc.)

Mooring winch M16 anchor rods and resin capsules.
Winch M24 anchor rods and resin capsules.
Mounting brackets for ground station and R/C aerial.
2 metre 5-step ladder to access the ballonet, through the ballonet flap.
Lockable key cabinet.
Hand held radios i two way (balloon to ground).
Rechargeable torch for winch pit.
Binoculars (7 x 50) for balloon inspection.
Grease gun and specified grease for winch.
Hydraulic oil, mineral based, 2 litres for drum brake.
e Spec: COMMA LHM + CODE LHM 1L, part number: CT214PB or equivalent.
Gear box oil as specified.
Diesel engine oil for generator as specified.
Diesel fuel for generator.
Battery charger for 12 volt auto-regulated for generator.
Battery 12 v for generator starter.
Winch touch up paint, yellow RAL 1021.

LINDSTRAND TECHNOLOGIES LTD / TASPG ISSUE 4



Lindstrand ki

uuuuuuuuuuuu
u

5.3 Concrete

Concrete structures will need to be laid with load bearing reinforcement to support the winch,
and restrain the mooring line forces.

5.3.1 Winch pit

The winch pit lies in the centre of the landing platform, with the cable exit (site centre) in the
middle of the pit. See drawing 2 (F1-GW-020).

The pit and landing platform are an integrated concrete structure. The base of the pit must be
capable of supporting the weight of the winch (10,000 kg) and suitable for drilling and resin
bonding 16 x M24 anchor rods.

The base wil/l 0sl oped towards one end to drain

Reinforcing bar or mesh set into the base should be positioned to clear the winch bolt down
studs, so the holes can be drilled without hitting the steel reinforcement. See drawing 3 (F1-
GW-048) for stud centres.

A raised concrete plinth is required in one corner of the pit to support the control cabinet. See
drawing 2 (FI-GW-020).

Underground ducting will be required through the winch pit wall, in the cabinet area as conduit
for electric cables. It is suggested that 4 penetrations are made with 150mm (6 inches) diameter
plastic piping through the wall, to connect the following services:

- mains supply to winch

- generator supply to winch
- mooring winches

- auxiliary power

A steel framed ladder should be set into the pit wall in the corner opposite the control cabinet.

The top rim of the pit will require a rebate 25 mm deep x 50 mm wide to accept the decking floor
panels. The rebate should be cast into the concrete when it is laid. See drawing 9 (GW -002-A-
005 sheet 1) for details. Slots should be cast into the top of the pit walls to accept the decking
beams. See drawing 9 (GW-002-A-005 sheet 1) for details.

5.3.2 Winch pit decking

The winch pit decking panels are level with the landing platform, and are supported on structural
steel beams across the pit. See drawing 9 (GW-002-A-005 sheet 1).

A central tubular ring is located around the cable exit from the gimbal sheave at the site centre.

This ring structure will be supplied by Lindstrand Technologies. See drawings 11 (GW-002-A-
005 sheet 3) & 13 (GW-002-A-006).
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The deck panels are cut from 25 mm (1 inch)
beams. The panels are flush with the top of the landing platform which must be rebated around
the edges of the pit to accept the panel overlap. The panels can be secured with self-drill
countersunk screws. See drawing 10 (GW-002-A-005 sheet 2).

An access hatch will be required above the pit ladder, see drawing 12 (GW-002-A-005 sheet 4).

The customer or his contractor will be responsible for providing and fitting the structure and
panels.

5.3.3 Mooring winch hardpoints

Supplied with the main winch are 20 mooring winches and isolator boxes. Sixteen winches are
installed around the balloon on the 23m (75ft) diameter circle, and the remaining 4 mooring
winches are installed equispaced on the 50 m diameter circle. Each winch is mounted on a
concrete block. These winches are used for mooring the balloon.

Mooring winch concrete blocks are ideally 500 mm (20 inches) above ground level. It is better
for all of them to be at the same level for operational purposes, with 700mm (30 inches) buried
into the ground. See drawing 7 (F1-GW-045).

The anchor hoops should be cast into the concrete block. The whole assembly must be capable
of withstanding the test load of 2,000 kg (4,400Ibs).

5.3.4 Outer Mooring Hard Points

To further stabilise the balloon, outer mooring ropes are secured to 12 outer mooring blocks
without winches located on a 50m (164ft) circle. These are equispaced between the inner
mooring blocks. See drawing 1 (F1-GW-019).

LINDSTRAND TECHNOLOGIES LTD / TASPG ISSUE 4 11
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5.4 Installation

Installation will take place after the Lindstrand Technologies crew and all components are on
site.

5.4.1 Installation of the main winch

NOTE: The installation of the main winch will be supervised by Lindstrand Technologies Ltd
and will require 4-5 days depending on weather.

The installation requires a crane capable of lifting 10 tonnes (22,000 Ibs) and lowering it under
control at a radius of approx. 14m (46ft). Note the ground may have been disturbed during the
site civil works, and care should be taken when positioning the crane outriggers. See drawing 4
(FI-GW-039).

At least 2 people will be required to assist in the positioning of the winch as it is lowered down.
Locate the winch as follows:

- The winch must be located so the vertical cable exit from the gimbal sheave is on site centre,
which is in the middle of the winch pit base. See drawing 5 (F1-GW-039).

- Mark the centre of the pit on the base floor and top of pit walls.

- Mark lines on the floor to indicate the sides and back edge of the winch frame relative to site
centre. See drawing 3 (F1-GW-48).

- Lower the winch into the position indicated by the floor markings.

- Raise the gimbal sheave to the vertical position.

- Check that the cable exit lines up with the longitudinal and transverse centre lines at the top
of the pit by pulling string lines between centres.

- Adjust winch location to make corrections if required.

Once the winch has been lowered into position, the 16 anchor rod positions should be identified
and marked using the centre punch provided and a permanent marker. See figure 1.

This is achieved by inserting the punch through the holes and then hammering the spike to mark
the concrete underneath.

Remove the winch from the concrete base and check that all holes can be located. If this is
difficult, they should be re-marked using tags or paint.

The M24 anchor rods, nuts and resin capsules specified on drawing 6 (WI1-002-A-902) should be
purchased locally under the instruction of the consulting engineer.

Drill the holes to the clearance size specified.

LINDSTRAND TECHNOLOGIES LTD / TASPG ISSUE 4 12
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Note: If the chemical resin is not applied in the correct manner, it will not sustain the pull
of the foundation bolts and the whole of the above process will have to be repeated. Itis
the contractorso urseesptomesi besimyi moaccordance

instructions.
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Lower winch in pit and mark hole locations in
concrete using the centre punch

Lift winch back out of pit and drill holes in
concrete

Locate mounting bolts in holes and fix using
resin

When resin is cured and has been tested
(see text), protect the bolts with 25 mm id
plastic tube.

Lower the winch back into pit guiding it onto
the bolts. Tighten nuts to specified torque
and trim down bolt excess.

Figure 1 -

LINDSTRAND TECHNOLOGIES LTD / TASPG

Installation of the main winch.
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Once the resin (not supplied) has been allowed to set for the recommended period, a physical
pull test up to 1 tonne (2,200Ibs) should be made with an M24 lifting eye using the crane on-site,
to ensure the resin has set. If the pull test is successful, the winch can be located onto the 16
anchor rods.

Care should be taken not to damage the threads on the studs as the winch is being
located.

Once the winch has been located, the crane can be disconnected, and using the nuts and
washers supplied, the frame can be tightened down.

1 ®

: k3 + - + + N

P

Y
PO +
&

P

&
= I 1 A =

Figure 2 - Bolting down sequence for main winch

Due to the large area of the winch system and the significant compressive force of the M24 bolts,
the pattern shown above should be used when tightening down the nuts. Once the nuts have
started to 6pull 6, move to each bolt in turn a

5.4.2 Location and mounting of the mooring winches

The 20 mooring winches are bolted to the concrete bases in alignment with the site centre. They
are secured using 4 x M16 anchor rods (not supplied) set into each block.

The holes for the anchor rods can be marked-off and drilled to match the base of the mooring
winch, or a template made from drawing 8 (F1-GW-046).

The anchor bolts can be HILTI expansion type or studs installed with resin capsules. In either

case the holes must be sized to the recommended clearance stated on the anchor bolt
installation instructions.
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The 4 anchor bolts, when correctly fitted, must be capable of sustaining the full 2,000kg
(4,400Ibs) tension, which will be pull tested by the crane.

Due to differing site layouts and electrical regulations, the mooring winch isolator boxes are
supplied loose, and will require a suitable mounting position. It is recommended that local
electrical regulations are consulted regarding the location of the isolator boxes.

Note: The mountings should be arranged to ensure that the mooring ropes cannot be trapped or
snagged on the box or the mountings.

LINDSTRAND TECHNOLOGIES LTD / TASPG ISSUE 4 16
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5.5 Electrical

All electrical work should be carried out by a qualified electrician and is the sole responsibility of
the client.

No attempt should be made to power up the system until a Lindstrand
Technologies Ltd representative is on site.

5.5.1 Power supply
A mains electricity supply is required to power the system.

5.5.2 Main power supply

Typical cable size: 50mm depending on length cross sectional area to conform with local
regulations

1 x 4 core, 3 phase + earth mains (380 7 440 volts, 100A) 50 or 60 Hz.

Supply should be fed from 100A rated breaker in sub-station, the cable size will depend on the
length of the cable run. The supply should be connected to the main isolator of the control
panel.

It may be necessary to drill a suitable hole at the base of the cabinet and fit a gland. The cable
should then be routed up to the isolator and connected using suitable crimped terminations. The
cable should be buried at least 600mm (2ft). Warning tape should be laid 200mm above the
cables to conform with local regulations.

5.5.3 Single phase power
Single phase + earth (35A) at 240 V 50 Hz or 110V 60 Hz

This extra power supply is necessary for lights, sump pump (not supplied by LINDSTRAND
TECHNOLOGIES LTD), battery charger, internal illumination (if ordered), leaf blower if supplied.
The supply must be able to be isolated from the main system, so that the sump pump etc. can
still operate with the main system off. It is the responsibility of the customer to provide the pit
lighting, sump pump and socket outlets.

5.5.4 Auxiliary power supply from generator
Typical size cable: 6mm cross sectional area to conform with local regulations

1 x core, 3 phase + earth for generator (15 kVA)

Size of generator: 130cmL x80cmH x 70 cm W
Weight of generator: 400kg

The 3-phase supply should be fed from the generator to terminals L4, L5 and L6 at the base of
the control panel. It will be necessary to drill a suitable hole at the base of the cabinet and fit a
gland. The cable should then be routed up to the terminals and connected using suitable
crimped terminations.
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The generator must be mounted in the winch pit as shown in Drawing 5, or on a concrete base
and covered for weather protection. It should be located to provide a short cable run to the
winch control cabinet entry duct. See drawing 14 (W1-001-A-060).

5.5.5 Mooring winches x 20

Each mooring winch needs a 3 phase power supply and 3 control wires plus earth which are all
fed from the control cabinet in the winch pit. The cables should be laid and connected as per
Figure 3 by a qualified electrician and is the sole responsibility of the client to arrange.

Figure 3 shows suggested cable routes. It will be necessary to drill holes in the winch isolator
boxes and at the winch control cabinet which must be weatherproofed.

1 x 4 core power cable minimum 2.5 mm, maximum 6.0 mm cross sectional area to conform with
local regulations)

1 x 3 core signal cable minimum 1.5 mm, maximum 2.5 mm cross sectional area to conform with
local regulations)

Preferably use multicore steel wire armoured PVC coated copper conductors. Metal glands
should be used to terminate the cables in the winch control box so all armoured cables are
grounded. Plastic glands can be used on the winch isolator boxes. All terminators should be
crimped and a suitable colour coding or numbering system should be used throughout the
installation
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Figure 3 Underground cable routing recommendation
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