
On Demand Pump Condition 
Assessment and 

Optimization 



Energy (80%) 

Capital/Maintenance/Other 

(20%) 

Source:  ñReducing Life Cycle Cost By Energy Saving in Pump 

Systems.ò  Bower, John R., Ingersoll-Dresser Pumps. 

Typical Pump Life Cycle 
Cost 



Typical Pump Life Cycle 
Cost 

Typical pump life-cycle cost profile (Courtesy of Hydraulic Institute and 

Pump Systems Matter) 



Lowering Pump Life Cycle 
Costs 

Typical pump life-cycle cost profile (Courtesy of Hydraulic Institute and 

Pump Systems Matter) 



Affinity Laws for Pumps, 
Simplified 
ÅNon compressible fluid (water) 

ÅCentrifugal type pump 

ÅFlow is proportional to speed of the pump 

ÅPower is proportional to the (speed)3 of the 
pump 



Affinity Laws for Pumps 

 

>Energy saved with 

variable vs. fixed speed 

drives at 100% and 60% 

flow, according to the 

static head and pump 

sizing. The operating 

point is represented as 

the intersection of the 

pump curve with the 

system curve 

Variable Speed vs. 

Throttled 



Affinity Laws for Pumps 

 

>Comparison of two 

efficiency scenarios at 

different flow rates: 8 to 

9% more efficient with 

variable speed drives at 

60% flow 

BEP : Best 

Efficiency Point 



Pump Condition 
Assessment 

Measure pumpsõ capacity 

and efficiency with 

automated pump tests  

Reduce operating costs 

Improve pump reliability 

Continually adjust pump station 

to changing pump and system 

conditions to operate at peak 

efficiency  

Reduce operating costs 

Increase pump life 

Dynamic Pump Optimization 

What Would be the Best Method to 

Operate and Manage a Pump Station? 



What Operators See ï 5 
Identical Pumps 



The Reality ï Pumps are 
Hardly Identical 

87% 58% 75% 70% 81% 

Running this pump 

wastes 29% more energy 

per volume pumped... 

éversus running this 

pump 

Peak efficiency: 



Preferred Operating Range 

System Curve | Tested Head | Tested Efficiency | Factory Head  | Factory Efficiency 



Effect of Pump Impeller 
Wear 

System Curve | Tested Head | Tested Efficiency | Factory Head  | Factory Efficiency 

>30% Reduced Capacity 



Effect of Pump Impeller 
Wear 

System Curve | Tested Head | Tested Efficiency | Factory Head  | Factory Efficiency 

>30% Reduced Efficiency 



Annual Audits 

ÅExpensive 

ÅNot repeatable 

ÅOften not actionable 

ÅNo financial impact analysis 

ÅNot available ad hoc 

Pump Condition Assessments 



On Demand Condition 
Assessment 

Asset Management 

Å Perform regular automated 

pump tests 

Å Track pump operation in real 

time on pump curves 

Å Generate monthly operating 

reports 

Å Identify underperforming pumps 

for repair 


