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Issue#EE02: 
Variable speed drives are useful if the speed of a pump or fan is "variable". They are not always cost effective. Simpler less expensive solutions such as changing pulleys, modifications of the fan blades or a new fan, may be more effective in some cases. 


Factors to be considered before deciding on Variable Speed Drive for Pumps & Fans

1) What is the maximum speed at which the Pump/Fan needs to operate w.r.t the rated speed of the Pump/Fan ?

2) What is the minimum speed at which the Pump/Fan needs to operate w.r.t the rated speed of the Pump/Fan ?

3) What is the duty cycle w.r.t Maximum & Minimum speed ?

4) Is the requirement for change in speed in discrete steps or continuous?

Variable Speed Drives are costly and therefore every attempt should be made to select other method of speed control to make energy savings at the most cost effective way.

1) In cases where the Maximum speed at which the pump/fan needs to operate is lower than the rated speed and constant, change of pulley in case of belt driven system is the best solution. In case of direct driven system, one may think of even replacement of the Pump/Fan.

2)  Installation of Two Speed Motors is a good solution where speed requirement may be accommodated between 0-50%-100%. The example of such application is Cooling Tower Fans. Based on the cooling requirement one may switch OFF the Fans, operate at 50% speed or operate at 100%. We have implemented such system at our Cooling Towers and have automated the system with temperature sensor and relay logic. Such system is also suitable for Furnace Air Circulation Fans. 

3) In another case, Cooling Tower fans may be operated in simple ON/OFF mode. We have also implemented such systems with ON/OFF of the Fans based on Water Temperature. In such case however one has to take little care in setting the band of ON/OFF as otherwise number of start stops may increase beyond desirable limits.

4) Variable Speed Drives should be used only in cases where the variability in pressure/flow requirement is very high. The following case study are examples of  unique application of Variable Speed Drives and where other method of speed control is not applicable:

CASE STUDY – 1
Reducing number of Pump in use & Continuous speed variation at SMS Cold Rolling Mill Roll Coolant System

The 4-High Cold Rolling Mill has a Rolling Oil system, in which there are supply pumps, return oil pumps and filter pumps. Rolling oil spray is required during rolling process to keep the rolls cool and also to maintain shape of the rolled product. There are three Roll Coolant supply pumps in total out of which two are in operation and one in standby mode. The pumps are of 2000 LPM capacity 75kW motors. During both the rolling and non-rolling period the motors draw 65 kW each.

Observation

1. The ratio of actual rolling time to non-rolling time is 50%. The non rolling period is the time between the stop and start of consecutive coils. During the non-rolling period the oil returns back through a by-pass line.

2. The flow required is different for different type of product depending upon gauge, width etc. The operator sets the pressure by throttling the valve in the supply line 

3. There are many valves in the lines, some of which are throttled. While the  pressure required at the final discharge is about 10 bar max, the pressure developed at the pump output is 14 bar. 

4. There is a Plate Type Heat Exchanger in the line for which it is required to maintain a pressure in the oil line higher than the water pressure, all the time to avoid damage to the Heat Exchanger.

Technical & Financial Analysis

	Sl
	Stage
	Motor Speed

(RPM)
	Nos of Motors in Operation
	Monthly Power Consumption

(Units)

	1
	Original status
	1500 
	2
	78000

	2
	Installation of VFD
	1500 &1200
	2
	68000

	3
	Continuous speed variation & removal of all line restrictions
	900 to 1300
	1
	32000

	
	
	
	
	


Investment         = Rs 10 Lakhs

Annual Savings  = 5.5 Lakh Units



       = Rs 25.5 Lakhs

Simple Payback  = 5 Months

Implementation

Variable speed drive was  first installed and used  to change the speed of the motor between 1500 rpm and 1200 rpm for Rolling and Non-rolling period respectively. 

Pressure Transmitter was put in the line to regulate the speed continuously based on requirement of flow and stop manual control of the valve by the operators to control flow. It was observed that the energy consumption reduced drastically. Further all the line restriction v.i.z the valves were all removed and the number of pump requirement  reduced from Two to One. Thus with the above actions, now only one pump is in operation. Other pumps have become spare. 

CASE STUDY – II
Elimination of Air operated flow control valve through Continuous speed variation at Hot Mill  Roll Coolant System

The Hot Mill has a  Roll Coolant system, in which there are supply pumps, return oil pumps and filter pumps. Rolling oil spray is required during rolling process to keep the rolls cool.  There are three Roll Coolant supply pumps in total out of which two are in operation and one in standby mode. The pumps are of 109 CM per hour capacity with 60 HP motors. 

Observation

1. It is observed that the pumps run idle in-between two rolling of ingots and also during short breaks for Roll cleaning etc. 

2. Again the flow required is different for different pass of the ingot & type of product.  The operator controls the flow using the Air operated flow control valve. 

3. There are many valves in the lines, some of which are throttled.

Implementation

Variable speed drive was first installed and the pump was operated between 1500 rpm and 1200 rpm for Rolling and Non-rolling period respectively. 

Pressure Transmitter was put in the line to regulate the speed continuously based on requirement of flow and stop manual control of the valve by the operators to control flow. It was observed that the energy consumption reduced drastically. Further all the line restriction v.i.z the valves were all removed.

Investment         = Rs 8 Lakhs

Annual Savings  = 3 Lakh Units



       = Rs 14 Lakhs

Simple Payback  = 7 Months

Other application of VSD was Borewell Pump, where pump speed is being  varied continuously to meet the continuously varying water demand using Pressure sensing and closed loop control.


CONCLUSION

Decision for installation of Variable Speed Drive should only be taken after careful study of the application and saving potential. Only when no other method of speed control/ energy saving is possible, one should decide on VSD based on Cost Benefit analysis. Replacement of entire Pump/Fan is a much desirable option than installation of VSD when the variability is limited.

Debasish Ghosh

Indian Aluminium Company Limited

Belur Works

E-Mail – Debasish.G@indal.co.in
Ph (033) 26100851

