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Example 8 — Motor operations & maintenance 
scheduling 

Summary 

This example looks at cost savings from optimizing the maintenance regime for motors operating in a 

manufacturing facility. CircuitMeter provided the metering and analysis that identified an opportunitity 

to maintain motors based on operating hours, as opposed to a scheduled maintenance regime. 

Avoiding unecessary scheduled maintenance of a motor saves $400 per event.  Predictive 

maintenance — accounting for operating hours and performance degradation — can be used instead 

to schedule maintenance events. The example finds predictive maintenance saves one maintenance 

event per motor per year, paying off the CircuitMeter investment in 5 years.  

Type: Optimization / O&M 

Sector:  Industry / Manufacturing 

Background 
A manufacturing facility relies on an extensive system of motors to drive its production lines. Motors 

should be properly maintained to ensure they operate efficiently and avoid failure and costly 

replacement. Maintenance programs may be classified as reactive, preventative and predictive. Reactive 

programs trigger maintenance events, repairs or replacements upon equipment failure; preventative 

programs use scheduled events; and a predictive approach monitors equipment performance and 

schedules repairs or replacement before failure occurs.1 The latter is an optimal approach, but requires 

knowledge of each piece of equipment. The CircuitMeter system offers such detailed monitoring 

capability and the analysis needed to disaggregate motor performance across the whole facility. 

The CircuitMeter system can also be used to log motor power factors and power drawn per (AC) phase. In 

addition to operating hours, this information may also be used to monitor performance, and further 

optimize predictive maintenance. Energy savings may also be realized by improving motor energy 

efficiency. 

                                                        
1 Robert Hemmerdiner, Predictive Maintenance Strategy for Building Operations: A Better Approach (Schneider Electric, 
2015). https://www.fmmagazine.com.au/wp-content/uploads/2015/03/Predictive_Maintenance-SE_asset.pdf  
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Methodology and assumptions 
A technical and financial model was developed that used emperical data collected via WebMeters for all 

the facility’s motors. The data spans several months of operation. Based on the scheduling requirements 

of one specific motor, the number of maintenance events was extrapolated to all motors. On average, 

using a preventative approach to maintenance means each motor operates 3,486 hours between 

servicing, compared to almost 4,200 hours using a predictive approach. Given the total operating hours of 

all the facility’s motors, the difference in hours between servicing is used to calculate total cost savings 

from less maintenance events.  

The economic model calculates the payback period (how long an investment in the CircuitMeter system 

takes to pay off through maintenance cost savings) and a net-present value (NPV) of cash flows over the 

lifetime of the investment. An internal rate of return (IRR) — an equivalent return calculated by devaluing 

future cash flows at which the NPV is zero — cannot be calculated for this project as the CircuitMeter 

investment is less than immediate cost savings in the project’s first year. Key assumptions are 

summarized in Table 1. 

Table 1: Summary of financial assumptions 

Parameter Assumption 

Depreciation 5% 

Project lifetime N/A2 

Maintenance event cost $400 / event* 

* Cost of maintenance is given in case study dataset 

Results 

Predictive maintenance of motors results in annual energy savings of $400 per motor. The resulting 

project NPV is $2,310 per motor. Payback of investment occurs in 5 years with a 20% return on 

investment. Net and cumulative cash flows are summarized in Figure 1. The CircuitMeter technology is 

essential to an operating a predictive maintenance program.  

                                                        
2 Lifetime of project is not applicable. The lifetime of CircuitMeter equipment may be used, because this functionality is 
essential to the predictive maintenance program.  



 

Pembina Institute CircuitMeter – Business Case Analysis: Motor Operations  | 3 

 

Figure 1: Net and cumulative cash flow of motor maintenance 

Further improvements in project economics may be realized when accounting for energy efficiency 

improvements throughout motor operating life. Improvements in power factor and balanced loading of 

phases are also contributing factors. 
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