
Fairfield Control Systems is proud to be a member of the design team for the All England Lawn
Tennis and Club ALTC retractable roof.

Commonly known as the ‘Wimbledon Fortnight’ the tennis tournament is internationally
renowned. Images of epic matches between sports legends, strawberries and cream, Pimms and
tennis whites are broadcast around the world. Often these are interspersed with images of
umbrellas, rain covers and even Sir Cliff Richard entertaining the crowds. But rain stopping play
on centre court is now consigned to history following the construction of the retractable roof.

Fairfield specified, designed and commissioned the system controlling the movement of the roof.
Our engineers operated and walked alongside the roof as it closed over a capacity crowd for the
first time at the exhibition match in May 2009.

The overall roof system comprises
of ten sections split equally into
two sets of five with each section
re f e r r ed to a s a t ru s s . E a ch
truss weighs 100 tonnes and is
required to support the 5,200
square metre roof which weighs
3000 tonnes. The trusses are
connected by means of
mechanical actuators and, as
each sect ion ex tends , a
waterproof translucent fabric
called Tenara is pulled across to
form a weatherproof shield for the
court below.
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Location: Wimbledon Roof, London
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The 212 moving elements that are required for the roof to operate need a complex control
system containing some 40 control enclosures and 21 PLCs to provide synchronised operation.
A complete deployment (closure) of the roof takes eight minutes with a speed of 214mm/s whilst
a redundant site wide PLC/SCADA and communication system ensures fault tolerance between
all command and control stations. High speed data acquisition provides historical data storage
to help with future maintenance. An automatic system ‘pre-test’ is performed daily to defend
against a component failure during roof operation. This entails the control system independently
oscillating and verifying all of the moving elements to ensure the system functions faultlessly.

The control desk acts as the interface to the roof’s control system. This was an important
requirement as the project demanded a simple user interface which would allow non-technical
grounds staff to safely operate the roof. All movements can be performed using the buttons on
the desk with a SCADA system providing an additional back-up.

Communications are performed utilising TCP/IP over Ethernet whilst a master PLC controls
the sequencing roof movements, providing simultaneous handshaking and contro l with 20
Schneider Premium PLCs. Control signals are exchanged between the master and truss PLCs
at a repetition of 60ms and communications between the drives on the east and west side of
each truss are performed via Ethernet, Profibus and CAN.

Each truss PLC connects, via Ethernet, to three Altivar inverter drives; operating lock mechanisms
which will secure or release the trusses. Communications between the servo control system and
the truss PLC are performed via a deterministic Profibus link.

The backbone of the communication network consists of a robust fault tolerant redundant
‘Hyper Ring’ fibre optic network as shown. Fibre optic cables are connected to moving trusses
via drag chain sections.

The roof trusses must meet stringent positional tolerances, referred to as ‘slew measurements’.
These are maintained within 35mm of either end by a servo closed loop control system. SSI
(Synchronous Serial Interface) encoders running along each side of the roof monitor these
critical positions.

SSI Interface
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