
Data Communications

Telstra Field Trip (Modbury Exchange – Adelaide - South Australia 1999)

Cable Chamber


Upon signing into the Telstra exchange, we proceeded down into the cable chamber. The cable chamber was built in 1969 and was built with expansion in mind. The cables coming into the exchange, enter along one half side of the cable chamber with the other half for the planned future expansion. With the advent of fibre optic technology, the need for expansion is somewhat redundant. Less cable space being taken up for the fibre optic cable and the fibre cable has a higher bandwidth therefore a higher carrying capacity.

The floor of the cable chamber slopes down and to one side in the advent of a flood. The bottom of the slope sees a water pump which pumps any water, outside. The pump functions automatically (float switches) in the advent of flooding.

Each one of the black tubes (lead sheathed copper twisted pair cables) coming into the chamber contains 2000 pairs (circuits) of twisted pair cable (4000 individual wires). The cables are twisted to help reduce the occurrence of EMI between the circuits and to eliminate crosstalk between the wires. The cable is housed in a lead jacket with a nylon jacket for added protection.

If anyone cuts into this cable a lot of services will go down and the technicians at Telstra will know almost immediately of this disruption to service through an alarm and also by the amount of complaints coming in from customers.

If someone nicks this cable and cuts the outer jacket, you have a situation where acidic ground water can enter and this can pose a problem due to the electrolytes in the water. To solve this problem, each cable has a small plastic tube soldered directly into the sheath of each cable. A compressor pumps dry air into the cable so if the cable gets a nick in it, the air will release from the nick and prevent any groundwater from entering the cable. Flow meters keep the technicians informed of any change to the pressure. If there is a change in pressure they can send an inert gas down the cable and then begin the process of using a gas detector along the cable length to pinpoint the location of the leak.

Each cable bay is connected to earth ((.5() via a copper plate. The thicker the wire the lower the resistance, so the junction cables have a lower resistance than the customer cables.

The connection from the exchange to a house is analogue with the future being digital. Inside the exchange it is digital and between exchanges it is digital.

Before the large capacity cable enters up to the ground floor it goes through a joining pot which separates the cable into smaller cables. This is done to make it easier for the technician to work with the smaller cables that are more manoeuvrable. It also allows for the older cables that are paper insulated to be converted to the PVC insulated variety. 

Each cable run is numbered and entered into a cable map for ease of identification.

In reference to the copper cables, one analogue telephone conversation occupies a bandwidth of 300Hz ( 3.4KHz which is not music quality (20KHz) but is sufficient for speech recognition.

Once the analogue signal enters the exchange it is converted to a digital signal. The equivalent digital data rate for one analogue conversation is 64 Kbps. One copper pair can transfer digital data at the data rate of 2Mbps. This means that 1 copper pair in a junction cable, between exchanges can carry 30 digital conversations.

The fibre optic cables (blue PVC jacket) are bundled in at 36, 48, 60 and 96 fibres per cable. The fibre is transmitting light as modulated light pulses, any circuit needs two fibres, one for transmit and the other for receive. With the rapid advancement of fibre optic technology we have seen the data transmission rates increase from 140Mbps to recently 565Mbps, with some laboratories today able to transmit in the terabyte region. At a data transmission rate of 565Mbps we can have up to nearly 900 conversations at once and with some of the bundles holding 90 fibres, that makes for an awful lot of band width and hence the recent explosion of the Internet.

Before the fibre enters up to the first floor of the exchange, it is looped around the trays that hold it. This is to prevent it shattering when it reaches its elasticity point.

MDF (Main Distribution Frame)

This is where the cables are terminated in a colour code order and is directly above the cable chamber. The cable is in a fan shape before the terminating block and is terminated in groups of twenty (blue, orange, green, brown, black). Each of the coloured wires has a mate with it, which makes for easy identification when terminating. 

The wires are solder terminated on the both sides of the block with the wires on the right hand side being predominantly red and white. Jumper wires are used to connect the geographic cables from one side of the main frame to the other or equipment side of the main frame. 

The technician’s ladder is made for the task of terminating the wires and has a wheel and brake system to move it along the main frame. It has a temperature controlled solder iron on it, a terminating tool for the newer IDC (Insulation Displacement Connector) and a telephone for testing services. 

The fibre optic connection cupboard takes up very little space in comparison to the copper wire termination method.

Equipment room

Have racks for holding data equipment with a lot of equipment being new within the exchange. The room is kept dust free and at a constant temperature of 21( Celsius.

The cable trays above us are packed with a huge amount of cable. Until recently the racks in this room have been full of equipment, but with the growth of fibre optic technology and the decommissioning of the old X-bar switching technology there is more space being opened up. The X-bar technology was introduced in the 1960’s by Ericsson and dealt with analogue switching only. In the 1970’s there were some enhancements made to the technology where computer operation was employed. After this was a new generation of digital equipment, also made from Ericsson named AXE, which is much smaller and more modular. The design of these systems allows for the free flow of air through the unit via a chimney that disperses the heat, as electrical equipment can get quite hot.

There are banks of low speed modems that are used for automatic teller transactions. 

There are also call redirectors that allow for people who dial your old number to be redirected to your new telephone service or be told by a pre-recorded voice that the number has been changed.

A remote integrated multiplexer is used where a development in a suburban area has the problem of not enough wire being available for all the telephone connections. 

A diagram showed the Telstra cable T.V diagram, where the coaxial cable comes to the box on the side of the house from a hub at the exchange. 

There is also some DC to DC converters that transform the 50 volts to 5 or 12 volts for electronic circuitry.

Another unit is a ring modulator that provides the ringing bell; it provides 90 volts AC signal at 25Hz.

A high occupancy discharge cabinet distributes the 50 volts power supply to the exchange into the electronic modules. This is to regulate the power supply and keep it stable from spikes and other voltage mishaps. The electrolytic capacitors that are connected in parallel provide 33000 microfarads and there are 30 of them in total that provides almost 1 farad of capacitance.

Alcatel manufacture System 12, which is highly modular equipment for digital switching, it is very well shielded and provides 16 line interfaces per board.

Power supply room

Power is supplied by ETSA in the form of 3 phase, 415 volts AC.

Contains 2(24 blocks ‘Exide Faure-X’ 2.2 volt batteries connected in parallel. The rectifiers change down the voltage to 50 volts DC. They showed a float voltage of 54 volts and need to be within the range of 46.8 volts to 57.6 volts before they trigger an alarm. The rectifiers keep a charge of 500 amps to the batteries. One of the rectifiers is a spare.

In case of ETSA power failure there is a generator in a separate room. The diesel powered, 6-cylinder generator has a large muffler to keep the sound down because it is in a residential area. There is a mid-size capacity tank in the room that feeds the generator. The tank has a float trigger that pumps more diesel from a large underground storage tank when need






