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The company represented by the author was recently ap-
proached by management of a local Polymer plant who was 
seeking a solution for improving the protection method on 

its pumps as an inordinate amount of money was being spent on 
maintaining and replacing pumps and associated parts at a pace 
that seemed extraordinary. The existing protection relay was a dry 
cut motor protection product that sensed the motor load current and 
the current trip level was user-selectable. However, owing to the very 
small current differential between the full load and minimum load 
conditions, the product appeared to have difficulty in appraising the 
load condition. 

Typically, a 3 kW motor running at 380 Vac, if operated at full 
load, would result in a load current of 6 A. However, the actual full 
load condition at the plant is usually in the vicinity of 3 to 3,5 A. The 
measurement of the load current is made even more difficult by the 
HCL medium that is prone to forming gas bubbles at certain pres-
sures and is also affected by ambient temperature. It seemed that it 
would be necessary to re-evaluate the protection protocol and make 
it ready for a more futuristic approach that would incorporate both 
an improved and more modern protection concept.

The client’s requirements were to improve the overall protec-
tion of the pump motor and pump, introduce futuristic features that 

could satisfy longer term requirements, and to improve the safety of 
technicians working at the MCC when altering relay settings. It was 
also requested that statistical motor performance analysis be made 
available to maintenance technicians, and to provide a simple means 
of setting the relay in the event of replacement. Any new solution 
needed to prove that it was capable of reliably measuring ‘dry-run’ 
conditions as this was a prime criteria. It was suggested that the com-
pany provide a free trial product of their NewCode motor protection 
and control relay for testing.

The existing relay was removed from the MCC cubicle on a 3 kW, 
380 V HCL handling pump and replaced with a New Code relay for 
trial purposes. It was decided that the method used for measuring the 
‘dry-run’ condition would be based on power factor measurements 
rather than on current, as it was more accurate in this type of applica-
tion. The pump was used for medium transfer and off-loading, the 
former utilising more loads. For test purposes, a radio was used to 
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Abbreviations/Acronyms 

HCL  – Hydrochloric Acid (Hydrogen Chloride)
MCC  – Motor Control Centre

communicate with a pump operator to start the pump, slowly open 
the delivery valve and then reverse the process in order to obtain 
useable data for relay set-up. 

It was established that the time taken to open and close the 
delivery valve was determined by the operator and varied between 
20 to 30 s. For that reason, a ‘dry-run’ trip had to be avoided during 
this period. A hold off delay of 20 s was set in the relay. A power fac-
tor setting of 0, 47 was initially selected with a trip delay of 2 s. The 
latter setting however resulted in many nuisance trips so that the 
settings were revised to a power factor of 0,43 and a trip delay of 10 
s to allow for spurious flow. The start hold off delay was left at 20 s. 
This implied that if the delivery valve remained closed for the starting 
period the relay would remove power to the pump. This in fact did 
occur, resulting in a request for an automatic minimum load reset 
which is facilitated in the software. In addition, the maintenance staff 
requested an output trip indication, a pump running indication and 
an ‘un-safe’ to reset output contact for serious faults such as earth 
faults, short circuit faults and others. 

With regards to the ‘dry-run’ protection, it was important to note 
that in the event of the protection relay not reading any phase volt-
ages, it would automatically revert to current measurements.

There was little doubt that the motor protection and control relay 
used would completely meet the application’s requirements both in 
the short and long term owing to the following reasons:
• Last 1 400 events and last 35 faults stored in rotating buffers with 

time and date stamping
• Fully Prefabs DPV 1 ready and certified
• Control panel mounted Leeds for all four output contacts; all 

seven digital inputs and Prefabs address notification
• Reports provided on motor utilisation, such as motor available 

hours, motor off load and hours motor running on load
• Monitoring and providing reports on power factor and motor 

efficiency
• Providing reports on motor running hours, amount of trips and 

amount of starts
• Equipped with user selectable starts per hour and consecutive 

start limitations
• A setting memory module can be fitted that stores all the relay 

settings so that setting up a new relay with previous settings is 
very easily done

With regards to the safety requirements, the relay includes earth 
leakage protection including earth insulation lock-out, as well as an 
infrared communication port so that it is unnecessary to open the 
MCC cubicle to access its settings or reports.

The relay met all requirements and was successfully implement-
ed.  By immediately initiating a warning or stopping the process, the 
NewCode relay minimises production downtime, prevents equipment 
damage and eliminates unnecessary wear. 

Conclusion

Preventive maintenance instead of repairing or replacing damaged 
equipment saves time and money. Payback time is short, in many 
cases negligible considering the cost of one single production stop.
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