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Production line downtime reduced by 75%!

After an axle welding line at the Sunderland plant of Nissan Motor Manufacturing (UK) suffered a major breakdown of over160 minutes following damage to a single sensor cable, the Facility Engineer was determined to find a more reliable solution for the protection of the output loads of the Switch Mode Power Supplies (SMPS) which provide 24V DC on the line. The E-T-A ESS20 electronic circuit breaker provided the ideal solution – the axle welding line saw a drop of around 75% in 24V DC wiring fault downtime.

Chris Watt, Facility Engineer in the Stamping Shop, was quick to pick up on the results of this trial as occasional faults on the wiring of transfer feed bars could also lead to lengthy downtimes. The transfer feed bars move car body panels into and out of each press. Each panel may be subject to six separate pressing stages within the same press, with tool changing in between. The transfer feed bars are subject to movement, vibrations and shock, inevitably causing wiring to proximity switches and valves to suffer over time. Finding which one had failed could be a lengthy process.

Now the circuits of all the main presses are protected by ESS20s - around seventy have been retrofitted and are in service. Benefits similar to those in the Axle Plant have resulted, with wiring fault downtime in the Stamping Shop reduced by between 50% and 70%. Earth faults, for example, caused the SMPS voltage to fall below 24V which had the knock-on effect of spurious faults in other loads connected to the power supply. The MCB protecting the faulty circuit did not trip and so it was not obvious which circuit was at fault.  

Selective Protection

For any automated process powered by 24V DC switch-mode power supplies without circuits protected by devices such as the ESS20, an overload in a single circuit will cause the power supply to shut down the output to all the circuits it supplies. On recovery it may go into ‘hiccup’ mode. Traditional protection solutions do not provide the answer. Circuit breakers with fast operating characteristics would be likely to cause nuisance trips during current peaks and switching on of capacitive loads. On the other hand MCBs are too slow, and neither delayed operation, nor high performance circuit breakers will respond adequately in this situation to overcurrents. The power supply will therefore switch off completely, bringing all connected loads, i.e. the entire system, to a standstill.

The biggest advantage of the ESS20 is that it only disconnects the faulty path in the event of a failure without any negative influences on the SMPS. It offers a combination of a traditional electro-mechanical circuit breaker and electronic circuit protection in a single component. The actual voltage drop is measured and evaluated as to whether this is normal duty, an overload, or a short circuit. Depending on the type and duration of the failure, the current is limited or even switched off by a semi-conductor. After 5 seconds the electro-mechanical circuit breaker is triggered to provide physical isolation of the load circuit in accordance with EN60934. In addition, the electronic circuitry has an integral fail-safe element for its own protection. By installing ESS20 electronic circuit breakers on each load, selective protection of the load circuits is ensured to avoid disturbing all the load outputs.

Clear signalisation

A bicolour LED on the front of each ESS20 provides a clear status indication. Green indicates normal duty, red indicates active current limitation due to a short circuit or overload. As soon as the ESS20 has physically isolated the faulty load circuit from the supply voltage, the LED extinguishes and the push button visibly snaps into the OFF position. Selective disconnection of an ESS20 and corresponding status or failure indication make trouble-shooting a quick and easy task. Using the manual ON/OF button, the load circuit may be physically isolated for maintenance and other troubleshooting purposes.

Integral auxiliary contacts provide status and failure indication as a signal to a logic controller. In the case of Nissan, the status outputs from the newly installed ESS20s were connected to spare PLC inputs. The PLC provides an immediate alarm or message output in the event of a fault in the Stamping Shop. In the Axle Plant, the factory monitoring software was modified so that failures in a particular circuit provided immediate alarms in the Control Room, identfying the particular ESS20 that had tripped and thus the circuit at fault.

Ease of mounting

Both for retrofit and new installation requirements, the E-T-A Module 17plus provides a convenient and cost-effective solution. Modules, with a width of just 12.5mm each, are snap-fitted onto a DIN rail and integral conductors for the signal contact function immediately make contact. The supply voltage can be connected to the modules separately, or by bus bar, with spring loaded terminals minimising time and effort. With the ESS20s plugged in, the system is ready.

Summary

By combining the ESS20 with a power distribution system, such as the E-T-A Module 17 plus, and thereby ensuring selective physical isolation according to IEC 60204-1, machinery and automated systems across a wide range of industries can be optimised with regard to both function and cost. The approach minimises downtime in the event of failures – the system will either continue working or can be restarted after a short interval to keep production losses to a minimum.
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Notes to editor
E-T-A designs and manufactures a broad range of electro-mechanical and electronic products for circuit protection, control and instrumentation, including the world’s largest range of circuit breakers for equipment (CBEs). E-T-A equipment is specified and installed by a wide variety of industrial OEMs and end-users, with key markets including air, sea and land transport, process control, computers and communications, medical equipment, domestic appliances, machine tools and robotics.

E-T-A is an international company with headquarters in Altdorf, Germany and production facilities in several other countries, together with marketing, sales and technical operations throughout the industrial world. Its European, North American and Far Eastern markets are served by some 1,500 employees.

The World Wide Web site www.e-t-a.co.uk offers further information on E-T-A and its products.
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