
IN FRONT OF 60,000 FANS AT 
Eden Park, Auckland, New Zealand, 
Rugby World Cup (RWC) 2011 was 

a superbly choreographed and 
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speaker cabinets). Andrew Rodd, 
Norwest’s project manager, faced this 
mission head on.

At front of house are two DiGiCo 
SD8 consoles in a dual-redundant 

control. The signal is distributed via 14 
nodes of Optocore signal distribution 

supported by XTA DS800 analogue 
back-up. Every network node has the 
ability to run off the analogue or the 
digital and the switch between the two 
occurs within a single sample.

‘We’re running the system at 48kHz, 
24-bit and each of the loudspeaker 
nodes has a loudspeaker processor; 
either a Dolby Lake processor or 

node it is,’ adds Mr Willsallen. ‘Justin 
Arthur, systems engineer, controls 
which input is selected and if the AES 
sync disappears for any reason, the 
node will switch automatically. During 
testing we switched to back up several 
times and no one in the control room 

ever since.’

The replay system is two Pyramix 
48-channel digital replay systems, 
again in a dual redundant 

radio microphones as digital inputs 
over the digital network while the 
secondary console sees all of the 
inputs via the analogue network.

Radio microphones include 
eight Shure UR4D systems with a 
combination of hand-held and belt-
pack transmitters, plus two Rode 
presentation systems. There is a main 
receive station located at front of 
house for radio microphones where 
there are eight receivers. As there is 
a small amount of live vocals on the 

eastern end in the centre for a pick 
up and another in the centre of the 
southern end.

‘We can see all of those on the 
Ethernet network so we can see if 
signal strength is better at FOH or at 
the local receiver and then switch to 
suit,’ Mr Willsallen adds.

All eight 
Sennheiser 

and transmitted using a custom 

that will accept up to 16 individual 
transmitters, and is capable of 
broadcasting at powers of up to 5W 
per carrier. Very rarely is this amount 
of power actually used – the system is 
trimmed (each transmitter separately) 
to provide an adequate amount of 
signal strength on the ground for 

systems are far more sensitive, and 
work well at much lower power levels 
than some older systems, and some 
frequency bands propagate better in 
some environments. The system is 
completely redundant, with automatic 
fail-safes on both the electronics, and 
the feedline and antenna system. 

‘The system is designed to produce 

failure, or even the disconnection or 
destruction of an antenna or feedline,’ 
explains Steve Caldwell, Norwest’s 
RF/spectrum manager. ‘The system 
switches from main to backup 
instantly and automatically with no 
perceivable interruption to the audio 
for the performer.’ All radio mic and 

event was a co-operation between 
Norwest and Lamda Communications 
in New Zealand. 

Every one of the 1,000 cast 
members used a small in-ear FM 
receiver to enable them to interact 
correctly with the large-scale 
projection and the prop pieces. The 
FM transmission was accomplished 
in-house by Norwest Oceania, with 
a total of three FM broadcast band 
transmitters (two main plus a backup) 
and the use of a custom designed 
distribution and antenna system. 

‘The advantage of this system is 
both the use of a completely agile 
combiner arrangement allowing any 
amount of frequency adjustment 
across the entire band without 
retuning, and the use of a multi-
polarised antenna that provides mixed 
polarisation carriers providing far 
superior coverage using very minimal 
amounts of power,’ comments Mr 

Caldwell.
Controlling the 
power output of 
a temporary FM 
broadcast station 

is very important, and comes down 

(who are wearing very small FM 
radios, and therefore are not very 
sensitive), and limiting the amount 
of energy broadcast outside the 
stadium, so not as to upset adjacent 
commercial stations, and spectrum 
authorities alike.

‘Controlling the broadcast range 
also prevents the public from 
tuning into our broadcasts and 
listening to the proceedings inside 
the venue,’ adds Mr Caldwell. ‘Our 

signal levels comparable to local 
commercial FM broadcasts, with 
less than 5W conducted power from 
the transmitter. The antenna system 
also has a very controllable radiation 
pattern, allowing us to put all of that 
power where we need it.’

Two temporary FM Broadcast 
licences were applied for, and 
provided by the local spectrum 
authority. ‘We use two transmit 
frequencies, and via the 
communications system, we deliver 
an in ear monitor mix to two different 
cast groups at any one time,’ remarks 

be instructed choreographically – 
they know their moves but this is so 

There’s also the ability to page directly 
to any of the headline talent on a 
separate key, especially as there are 
certain elements of safety that need 
to be observed.’

Mr Willsallen worked closely with 
musical director Victoria Kelly to 
ensure her music translated into the 
space well without compromising the 
broadcast. The music is obviously 
replay and heavily orchestral with 
traditional New Zealand instruments, 
vocal and body percussion, plus many 
sound effects.

‘The music for the 20 minute show 
is driven by video content, and there’s 
sound design that belongs with that 
content,’ says Mr Willsallen. ‘Not only 
do we have a lot of high level music 
to deliver, there’s a lot of sound 
design that has to be delivered at 

For example, the balance between 
the bass line and kick drum, and the 
impact of an explosion so that they are 
very clearly two different things rather 
than melding into one fat wobble.

‘For us it’s about simplicity, if the 
music is too busy it doesn’t translate 
well purely due to the architecture 
of stadia. There’s a certain amount 
of that busyness that we have to 
strip out so that we don’t lose the 
fundamentals of what’s in that piece 
of music. You have to maintain it for 
broadcast but thin it out a little, in 
terms of detail, for the live audience.’

Elsewhere, Riedel Communications 
Australia worked with Norwest to 
provide site-wide communications 

system linked all aspects of the 

production together into a seamless 
communications matrix. Over three 

Australia deployed six Artist nodes, 
powering nearly 50 Artist panels and 
more than 30 performer Partyline 
beltpacks. Twelve duplex and 11 
simplex radio channels provided 
communications to hundreds of 
Motorola 338 handheld radios. This 

including safety communications 
for the cast members that were 
suspended in the rigging.

The Artist network also served as 
a backup for timecode distribution, 
and the program audio was made 
available through the comms to 
anyone who required it. Riedel’s 
Mediornet was also used, transporting 
video feeds from the OB Trucks to 
the big screen and the projectors. 
Ethernet was passed along the same 

allowing remote users to control the 
OB Truck’s router without the need to 
run an additional cable.

Peter Cochrane, head of Riedel 
Australia, remained in the DAE Control 
room to ensure that the event’s 
key personnel had everything they 
needed, when they needed it. ‘Riedel 
Café’ was a radio collection point, a 
technical workshop, and an accessory 

equipment was faulty, or someone 

covert earpiece, all they needed to 

approximately 4km of single- and 

approximately 1km of copper cabling. 

www.norwestproductions.com 

www.riedel.net
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Audio operator Ian Shapcott mans 
the DiGiCo SD8 consoles

Riedel two-way radio charging bays

Victoria Kelly, musical director with Scott Willsallen, audio designer

In the replay room - Trevor Beck, replay engineer


