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The electrical energy savings potential in irrigation systems is 
enormous - just in motor-driven systems alone; millions of electric 
motors driving pumps in virtually every step of the production 
account for enormous energy consumption.

Pressures to reduce energy consumption, lower carbon dioxide 
emissions and provide secure power supplies are coming from 
governments, consumers, legislators and shareholders alike. All 

these pressures are against a background of ever-rising energy prices 
and the dramatic effects climate changes are having on the environment.

As a result, consumers of electricity are demanding energy efficient 
products. Traditionally, designers of systems would build a safety factor 
into the design of the system, to ensure that its minimum requirements  
were met. With irrigation systems, eg it could result in the pump be-
ing over-designed in terms of water flow rate to ensure that the pump 
would be able to supply sufficient water to crops and then bethrottled 
mechanically afterwards to control the flow while the electric motor is 
running at full speed, thereby wasting surplus energy through friction. 
When designing for the pressure head, a safety factor is also built into 
the design to ensure that the pump will supply sufficient pressure at 
the emitter furthest away from the pump or at the highest point of 
delivery - afterwards using a pressure control valve to regulate the 
pressures. In most cases, electric motors run at full speed, regardless 
of the actual output needed. 

The concept of a Veriable Speed Drive (VSD) is to reduce the out-
put of an application, such as a pump, by controlling the speed of the 
motor, to ensure that it does not run any faster than necessary. Many 
motors are oversized to cope with a maximum demand that rarely or 
never occurs.Centrifugal pumps are variable-torque applications. The 
requirement for torque (and hence current) increases with the square 
of the speed. The voltage again varies in proportion to the speed, so 
power actually varies in proportion to the cube of the speed, therefore 
a small reduction of the speed of a centrifugal pump results in a mas-
sive energy reduction.

Typical applications where energy is wasted
When irrigating different sizes of plantations with the same pump at 
different heads, the electric motor runs at full speed. A VSD should 
be utilised to adapt the speed according to the respective water and 
pressure requirements of the land. 

Generally, changing production volumes by mechanical means 
is inefficient. When other control methods are used, such as valves 
or chokes, the motor runs at full speed and the flow of the output is 
mechanically restricted. This is wasteful, because the motor keeps 
running at its nominal speed regardless of the demand.

Recommendations for motors and drives
A proper implementation plan and scheduling is always recommended. 
This allows one to account for material availability and to organise the 
installation activities consistently, with the site production cycles and 
authorisations for installation engineers to carry out the modifications. 
When electing to use VSDs in the agricultural sector one must be care-
ful to select the correct type of VSD for environmental requirements. 
The agricultural sector is not regarded as an industrial area. Also, the 
importance to have unwanted harmonics induced onto your network 
is minimised. 

Conclusion
Regarding the drives installation, it is always important to consider and 
lookout for the following:
•	 The	VSD	must	have	 inbuilt	electromagnetic	compatibility	 (EMC)	

filters	 as	 standard.	 The	 VSD	 must	 comply	 with	 EMC	 Directive	
89/336/EEC	with	supplements	and	product	standard	EN	61800-3	[1]	
Class C2 (first environment restricted distribution for public areas) 
as standard without external filters with maximum cable lengths 
of at least 75 m.

•	 The	VSD	must	comply	in	writing	with	mandatory	(February	2008)	
Equipment	Standard	IEC/EN	61000-3-12	[2]:	Limits	for	harmonic	
currents produced by equipment connected to public low voltage 
systems.

•	 The	VSD	must	have	inbuilt	ac	or	dc	chokes	as	standard	to	minimise	
the total harmonic distortion (THD) also in case of partial loads.

•	 Suitable	shielded	cables.
•	 Protection	fuses	(ultra	rapid	blowing	fuses).
•	 Check	 of	 the	 motor	 windings	 (they	 should	 be	 suitable	 for	 VSD	

installation).
•	 Check	of	the	motor	bearings	(always	necessary	to	mount	insulated	

bearings	on	motors	over	100	kW).
•	 Check	suitability	of	motor	self-lubricated	sleeve	bearings	for	low-

est motor speed (always check the lowest speed allowed by the 
mechanical application).

•	 Check	 existing	 installation	 (examine	 requirement	 of	 machine	
mounting	 with	 base-plate	 adaptors.	 Existing	 coupling,	 terminal	
box location, cable termination and cooling arrangements to be 
matched).
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Reduce energy consumption 
on irrigation systems
By F Steyn

Matching motors and drives can go a long way to ensuring optimal 
energy usage. This applies as much in an industrial application as it 
does in an agricultural, horticultural or any other sector.
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