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Introduction

This handbook was written and published by the operational branch of the PSO -

Research and Development Project - - with the title: Conserving Energy by

Optimising Pressurised Waste Water Systems. The project was completed by a working

group consisting of the Municipality of Aarhus, Danfoss, ITT Flygt and Carl Bro, and in

cooperation with other Danish municipalities.

This handbook is first and foremost intended for operations personnel responsible for the

daily functioning of the municipal wastewater pumping stations. However, it will also

benefit other professional groups involved in the planning, operation and maintenance of

wastewater installations.

The goal of this handbook is to conserve energy. At the same time, however, the energy-

saving suggestions found here were first decided upon by ensuring that working

environments and operating safety and dependability are not worsened as a result of their

implementation.

The handbook describes the different components found in an ordinary wastewater

pumping station, and what can be done to reduce their energy consumption. First, it takes

a look at the individual components normally installed in a pumping station. It then

considers what influence they have on energy consumption, and what can be done to

lessen their effects. Next, it describes how energy can be saved by regulating the

frequency of the pumps, which pumping stations can benefit from frequency regulation,

the savings and costs involved, as well as how a frequency converter is best installed and

operated.

It should be underlined here that only general considerations are described in the

handbook. All pumping stations are distinct and cannot be directly compared, and it is

therefore necessary to undertake an individual evaluation of each one.

Energy savings can only be demonstrated through a comparison with past energy use,

which is to say, the difference between how much energy is used now in relation to earlier

consumption. It goes without saying that this comparison does not apply to newly-

constructed pumping stations, however, the different considerations and suggestions

described in this handbook can surely be implemented when new stations are being

planned. The earlier in the building process these cost-saving measures are put into

practice, the cheaper and more energy efficient the pumping station becomes.

Energy consumption at Danish pumping stations are almost exclusively based on

electricity. We therefore deal exclusively with electricity consumption at electric-powered

pumping stations.

Finally, the handbook offers an overview of the different means of conserving energy. We

hope this overview will be copied and hung up on bulletin boards for daily inspiration. We

hope as well that this handbook will be printed and left out in the canteens so that

colleagues will be able to flip through it when there is time and opportunity to do so.
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What Is a Pumping System?

In this handbook the term pumping system is not solely applied to the pumping station,

but also to the inlet, the pump well and pressure line. All of these parts of the system have

an impact on energy consumption.

Inlet Pump well

How much? Size

When? Water level? Pumping Well

Entry level? Pump Control Pumping level?

Pressure Line

Length?

Dimension?

Blockage?

Components Air pockets?

Valves?

Bends?

Pumps

Size

Impeller?

How Is the Energy Used?

What causes the needles on the electricity meters to spin?

A pumping station can consist of a somewhat complicated combination of many distinct

electricity-consuming components that possess very different functions and energy

consumption levels. The typical components are:

• Pumps

• Heating

• Ventilation

• Lighting

• Dehydrators

• Motorized valves

• Vacuum Pumps

• Compressors

• Hydraulic stations



