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Analysis and procedure for the energetic optimisation of pumps in water supply applications
„Pump check“

Fine check – instructions
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Project pump check

“Fine check“

Pump and system analysis at a pump for determining the energetic and economic potential for optimization
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Fine check made by
Template and instructions for a fine check
This template and instructions specify the structure of the fine check, the minimum requirements to the data to be collected as well as their evaluation.

Disclaimer
This product has been developed for supporting the decision making process of energy-saving measures at pumps in water supply applications. A warranty for the correctness and completeness of the obtained results and information can not be given. Principally, any liabilities are excluded that are referred to material or more imaginary damages caused by the use or disuse of the presented information or the use of incorrect and incomplete data.
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1 Summary
What has been done? 
Which water supply is affected? 
Which pump is affected? 
When has the fine check been made? 
What is the result? (Be brief!)

2 Starting situation, task
What is the aim and what can be expected from this fine check?

Reason for conducting the fine check.
What will be done within the fine check?

What will be not done within the fine check? 
Where have problems arisen?
How was the procedure?

3 Data basis
Which documents were available for the fine check?

Which documents were missing?

4 Schematic overview of the results
Summary of the most important results of the measurements.

Summary of the recommended economic energy-saving measures together with the potential for savings in kWh/a and CHF/a.
5 Measurement setup / measuring points / measurement parameters
Schematic illustration of the measurement object
Which pump is the measurement object?

Description of the inlet pressure with pressure losses -> inlet pressure at the pump
Description of the pump discharge -> discharge pressure at the pump
Geodetic pump heads
Measuring instruments being used
List of the measuring instruments being used, both fix (installed) and mobile. Indication of the respective measurement accuracy.
Defined measurement procedure for the „fine check“

At least: 
· Measurement of the duty point (validation of rough check)

· Measurement of at least 3 duty points at differently closed insulating valve: Recording of the pump characteristic.

· Indication of the timing (new duty point, wait 5 minutes, measurement, …)

6 Measurement results in tabular form

Date, time and duration of the measurement process
List the date, time and duration of the measurement process. The measurement has to correspond to the normal operating conditions. 

Hydraulical measurement data
Hydraulical measurement data of the pump: 

Aim is the determination of the hydraulic power Phydr
· Pressure measurement on the suction side
· Pressure measurement on the discharge side
· Stationary flowmetering (Inductive flowmeter)

· Mobile flowmetering (Ultrasonic flow measurement)

How and where are the respective measurement parameters collected?

Electrical measured data
Electrical measurement data of the motor: 

Aim is the determination of the electrical power Pelec
· Phase voltages U

· Phase currents I

· Cos φ

· Insulating resistance of the windings
Caution: Blind current compensation and frequency converter! Soft starter?

How and where are the respective measurement parameters collected?
Mechanical measurements at the motor and pump
Mechanical measurement data:

· Frequency band recording of the body vibrations FFT

· Effective rated speed of the system
· Evaluation of cavitation at running pump
· Alignment of motor – pump
· Condition of anti-friction bearings
· Gaskets
How and where are the respective measurement parameters collected?

General optical condition
Description of the general optical condition: Running of pipes, high points, pipe cross sections, controls and instruments (age, maintenance), etc.

7 Interpretation of the measurement results
Results of the rough check
Repetition of the results of the rough check: Voltage, current, pump head, flow rate, total efficiency and potential for optimization (both energetically and moneywise).
Validation of the rough check results with data from own measurement
Make a pump rough check with own collected data. Are there differences compared to the rough check the water supply company has made? If yes, what are the reasons? Which conclusions are to draw?

Analysis of the current duty point
Compare the current duty point with the sizing point on the basis of the measurement.

Interpretation of the differences, finding of the reasons.

Calculated curve for the „mechanical power requirements of the pump“

On the basis of the collected data only the total efficiency of the motor-pump unit can be determined. To determine the power requirements of the pump a calculation or estimation of the mechanical power requirements is needed. This is determined by means of the measured data, the motor condition, the control components (soft starter, frequency converter, compensation, etc.), the age of the motor, etc. That makes it possible to compare the calculated power requirements with the original power requirements of the pump, so that a statement about the pump quality can be made. The same applies for the comparison of the current efficiency of the pump with the original efficiency of the pump. However, it has to be point out, that it is an estimation only.
Comparison of the Q/H curve „fine check“ with the original curve
On the basis of the measured data the current pump curve is determined. Afterwards compare the current pump curve with the original pump curve. Interpretation of the differences, finding of the reasons.

Evaluation of the electrical measurement data
Evaluation of the points at 6.3:

Evaluation of the mechanical condition of pump and motor
Evaluation of the points at 6.4:
Evaluation of the general optical condition
Evaluation of the general optical condition (point 6.5): where is the potential for optimization?

Measurement accuracy or fault tolerance
Indication of the measurement accuracy of the various results. 

8 Current operational concept
Description of the current operational concept. 

· When and how are the pumps running? Parallel operation? Redundances?
· Maintenance interval? Repair costs? Emergencies?
· How much water is pumped per year? What is the energy consumption?

· Does the operation vary according to the season? 

9 Possible measures for energy optimization
Energy-saving measures at pump/motor
Listing of the different economic energy-saving measures at the pump/motor. 

Energy-saving measures by changing of operation
Listing of the different economic energy-saving measures by changing the operational concept.

Cost-benefit calculation of the different variants of energy optimization measures
Cost-benefit calculation of the mentioned energy-saving measures with evaluation and ranking. 
The costs for the replacement pump and for the work to replace the pump have to be shown separately. 

A combination of the different energy-saving measures is possible. 
Recommendation for realization
Recommendation, which energy-saving measures should be implemented.
10 Appendix
Hydraulic scheme and planning documents from the water supply company
Documentation of the existing pump
Documentation of the existing motor
List of the measuring instruments 

Test report of the collected data
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