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Energy saving in manufacturing industries

Source: “EU Environment and Climate Change Policies – State of 

play, current and future challenges”, PE 638,428, September 2019

Renewable

energy (RES)

Energy efficiency (EE)

Greenhouse

gases (GHG)
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We need ways to reduce 

industrial energy 

consumption!

Source: European Environment Agency 

(http://www.eea.europa.eu/)

Energy saving in manufacturing industries

“Who is using how much energy?”

How to reduce energy consumption:

1. Reduce consumption during production

Often not possible, unless you (totally) renew the 

production process

Expensive (new hardware, develop new processes, etc.)
Consumption

workweek

Energy saving in manufacturing industries
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How to reduce energy consumption:

2. Reduce consumption in idle-time: short and longer 

pauzes, weekend

=> Problem: Shutdown and start-up of (large scale) factory 

automation is complicated
Consumption

workweek

Energy saving in manufacturing industries

E.g. in car

manufacturing 

industries, about

60% of the energy 

used during

production is still

“consumed” during

idle time

➔Complex routines (start-up, interlocks, etc.) 

are possible, but require additional 

programming

→ expensive

➔ Additional wiring & hardware/controller

→ expensive

➔ A device can still only be switched completely 

off/on

➔ NOT OFTEN IMPLEMENTED

2. Reduce consumption in idle-time: 

short and longer pauzes, weekend. How?

Traditional way: switches, with an

additional controller

Energy saving in manufacturing industries
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DC 24V

Source: Y. Vandorpe, "PROFINET & Energy savings," Siemens NV, Edegem, 2012

2. Reduce consumption in idle-time: short and 

longer pauzes, weekend. How?

We need something else …

Energy saving in manufacturing industries

… We need something like your television at home: 

powered on, stand by (sleep), no extra components 

needed …

… Or something like your portable PC, Wake-up on Lan …
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• PROFIenergy

o Energy savings in manufacturing industries

o What is PROFIenergy?

o Energy saving potential (PI – Daimler)

• Large test set-up - Measurements

• Calculation tool – Some results

• Q & A

Outline

What is PROFIenergy?

➔A profile based on PROFINET (leading ethernet based industrial network)

➔First requested by German automobile manufacturing

industry (AIDA)

They wanted a stan-

derdized, multivendor and

“modular” method to save

energy during idle time,

without introducing a lot of

extra hardware.

• → a PI working group set up in 2009
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What is PROFIenergy?

End result should be, for both short and long pauses in

production, with not much additional hardware and software:

→Energy Saving during short pauses (~minutes)

→Energy Saving during longer pauses ( ~hours/days)

→Energy Saving during an unplanned pause ( time?)

→Measuring and visualization of the load/flow of energy

What is PROFIenergy?

Typical Use Cases:

Siemens, "Application Guideline for Implementing Switch-off Concepts with PROFIenergy
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• A trigger starts the pause (pre-defined, uniform, cross-

vendor interface based on acyclic communication in a 

PROFINET industrial network)

• Turning off is in the device itself, no additional external 

switch necessary

• Devices will be put into stand-by 

or will be switched off if possible

o Different (new) levels of stand-by /energy usage

o Some devices can’t be switched off (safety, too 

long startup/initialization times,…)

• Coordinated starting and stopping

What is PROFIenergy?

Energy saving during pauses:

What is PROFIenergy? State model of a PE device

Siemens, "Application Guideline for Implementing Switch-off Concepts with PROFIenergy
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What is PROFIenergy?
Definition of times

Source: 

- Saving Energy with SIMATIC S7 - PROFIenergy with ET 200SP

- PROFIBUS Nutzerorganisation, "Common Application Profile PROFIenergy,"

What is PROFIenergy? Examples of times

Siemens, "Application Guideline for Implementing Switch-off Concepts with PROFIenergy
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What is PROFIenergy? Example of PE operation

Siemens, "Application Guideline for Implementing Switch-off Concepts with PROFIenergy

What is PROFIenergy?

Energy saving during pauses;
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How do PROFIenergy commands look like 

in the network?

Source: PROFIBUS Nutzerorganisation, "Common Application Profile PROFIenergy,"

How do PROFIenergy commands look like

in the network?
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How do PROFIenergy commands look like in the network?

• PROFIenergy

o Energy savings in manufacturing industries

o What is PROFIenergy?

o Energy saving potential (PI – Daimler)

• Large test set-up - Measurements

• Calculation tool – Some results

• Q & A

Outline
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Measurement example by PI Germany

• Measurements on typical production cells

• Goal: quantify the benefits that could result from using 

PROFIenergy.

Continuous recordings 

were taken over a seven 

day period, at one 

second intervals.

Source: PROFIBUS Nutzerorganisation, 

"Assessing PROFIenergy's Potential," 

November 2011.

Measurement example by PI Germany
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E.g. Robot: 18.51 kW during production and still uses 35% 

of that power (6.16 kW) during standstill

Source: F. Klasen, "PROFIenergy Study,"

Measurement example by PI Germany

Base load during non-productive periods can be at 

least 50% of the total energy consumed.
Source: PROFIBUS Nutzerorganisation, "Assessing PROFIenergy's Potential," November 2011.

Measurement example by PI Germany
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It is generally agreed that a transition to energy saving 

modes is economically feasible for idle times lasting 5 

minutes or more. Source: PROFIBUS Nutzerorganisation, "Assessing 

PROFIenergy's Potential," November 2011.

Measurement example by PI Germany

Measurement example by PI Germany

Based on the study, following estimations were made for 

the savings potential:

→ 50% of the total energy used is in fact during idle time

→ 60-70% possible savings during idle time

→ Potential saving of around 33% of the total energy 

consumption
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Source: F. Klasen, "PROFIenergy Study,"

Measurement example by PI Germany

Blue: production – Orange: planned pauses – Red: unplanned pauses

CO2 fuel mix factor is 

estimated at 0.59 

kg/kWh. (1) estimates for 

Germany 0,546 kg/kWh.

Ʃ Energy 

[kWh]

Energy 

savings 

potential 

[kWh]

Ʃ Energy 

cost [€]

Savings 

potential 

Energy cost[€]

Ʃ CO-

Emission 

[kg]

Savings 

potential CO-

Emission[kg]

Savings potential in relation to 

total amount of energy[%]

172 750 57 000 17 250 5 700 100 450 33 250 33

Source: F. Klasen, "PROFIenergy Study,"

(1) Siemens, "Application Guideline for Implementing Switch-off Concepts with PROFIenergy

Measurement example by PI Germany
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• Energy savings in manufacturing industries

• What is PROFIenergy?

• How do PROFIenergy commands look like in the 

network?

• Measurements and analysis

o Measurements at Daimler

o Work within the INCASE project

PROFIenergy

1) Larger lab demonstrators

2) Calculation tool, to extend

measurements to larger use cases 

(cf. Volvo Cars Gent)

• PROFIenergy

o Energy savings in manufacturing industries

o What is PROFIenergy?

o Energy saving potential (PI – Daimler)

• Large test set-up - Measurements

• Calculation tool – Some results

• Q & A

Outline
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PROFIenergy larger set-up in KU Leuven – campus Gent

Larger lab demonstrators

PROFIenergy larger set-up in KU Leuven – campus Gent

Larger lab demonstrators
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PROFIenergy larger set-up in KU Leuven – campus Gent

Larger lab demonstrators

Larger lab demonstrators

• PROFIenergy larger set-up in KU Leuven – campus Gent
• “Production process” controls the levitation of a beach ball

• Some components (HMI touch screen, PN IO-Device, electrical

drive) go in PE mode during planned breaks

• A separate part measures and visualizes voltages, currents,

power, energy (PN-SENTRON, LEM, etc.). Extra visualization

with oscilloscopes, high accuracy power analyzer, etc.

• Use of some other technologies: IO-Link sensors (height ball,

color), part of the PLC code is generated from MATLAB, export of

measurements directly to a database + live script MATLAB, etc.
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Larger lab demonstrators

• PROFIenergy larger set-up in KU Leuven – campus Gent
• “Production process” controls the levitation of a beach ball

• Some components (HMI touch screen, PN IO-Device, electrical

drive) go in PE mode during planned breaks

• A separate part measures and visualizes voltages, currents,

power, energy (PN-SENTRON, LEM, etc.). Extra visualization

with oscilloscopes, high accuracy power analyzer, etc.

• Use of some other technologies: IO-Link sensors (height ball,

color), part of the PLC code is generated from MATLAB, export of

measurements directly to a database + live script MATLAB, etc.

Larger lab demonstrators

• Please refer to the movie.
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Larger lab demonstrators

PROFIenergy larger set-up in KU Leuven – campus Gent
• Production cycle (left) + pause, ball kept at baseline height.

Larger lab demonstrators

PROFIenergy larger set-up in KU Leuven – campus Gent
• Production cycle (left) + pause, ball kept at baseline height.
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Larger lab demonstrators

PROFIenergy larger set-up in KU Leuven – campus Gent
• Production cycle (left) + pause, ball kept at baseline height.

Larger lab demonstrators

PROFIenergy larger set-up in KU Leuven – campus Gent
• Production cycle (left) + pause, components in PE mode.
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Larger lab demonstrators

PROFIenergy larger set-up in KU Leuven – campus Gent
• Production cycle (left) + pause, components in PE mode.

Larger lab demonstrators

PROFIenergy larger set-up in KU Leuven – campus Gent
• Production cycle (left) + pause, components in PE mode.
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• PROFIenergy

o Energy savings in manufacturing industries

o What is PROFIenergy?

o Energy saving potential (PI – Daimler)

• Large test set-up - Measurements

• Calculation tool – Some results

• Q & A

Outline

Calculation tool

PROFIenergy calculation tool
• Idea: measure for relevant components with high accuracy – combine

with pauzes – calculate for a larger industrial production line the energy

saving potential.

• 3 use cases defined with observer partners Volvo Cars Gent & Siemens:

a production cell, a conveyor belt and an overhead conveyor belt.
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Calculation tool

PROFIenergy calculation tool
• Example: TP1500 Comfort touch panel for HMI (Siemens)

• We assume 2 shifts/day, no work in the weekend; comparison

“continuously on” versus “go to PE during breaks”.

Calculation tool

PROFIenergy calculation tool
• Example: TP1500 Comfort touch panel for HMI (Siemens)

• We assume 2 shifts/day, no work in the weekend; comparison

“continuously on” versus “go to PE during breaks”.
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Calculation tool

PROFIenergy calculation tool
• Example: TP1500 Comfort touch panel for HMI (Siemens)

• We assume 2 shifts/day, no work in the weekend; comparison

“continuously on” versus “go to PE during breaks”.

51

52



HEIn4.0 - Webinar 15/12/2020 27

Calculation tool

PROFIenergy calculation tool
• Example: TP1500 Comfort touch panel for HMI (Siemens)

• In fact, the touch panels are almost never used => turn around

completely: always off, unless touched (we estimate 1 hour/week of

usage). It is now adapted in the new Volvo Cars standard worldwide!

Calculation tool

PROFIenergy calculation tool
• Example: TP1500 Comfort touch panel for HMI (Siemens)

• In fact, the touch panels are almost never used => turn around

completely: always off, unless touched (we estimate 1 hour/week of

usage). It is now adapted in the new Volvo Cars standard worldwide!
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Calculation tool

PROFIenergy calculation tool
• Example: TP1500 Comfort touch panel for HMI (Siemens)

• In fact, the touch panels are almost never used => turn around

completely: always off, unless touched (we estimate 1 hour/week of

usage). It is now adapted in the new Volvo Cars standard worldwide!

PROFIenergy calculation tool
• There are about 150 of those HMI panels in VCG => about 13.800

kWh/year

• With the Belgian typical fuel mix in energy production (1): about 3600 kg

of CO2 per year. With the EU average: 6000 kg CO2.

(1) “Electricity carbon intensity in European Member States: Impacts on

GHG emissions of electric vehicles”, A. Moro, L. Lonza, in “Transportation research”, 2018, pag. 5-14

(at MV: 0.263 kg/kWh in BE, 0.432 kg/kWh EU28, 0,101 kg/kWh in France)

55

56



HEIn4.0 - Webinar 15/12/2020 29

Calculation tool

PROFIenergy calculation tool
• Example: ball levitation

• HMI panel, G120 drive and ET200 SP PN IO-Device can go in PE mode.

Calculation tool

PROFIenergy calculation tool
• Example: ball levitation

• HMI panel, G120 drive and ET200 SP PN IO-Device can go in PE mode.
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Calculation tool

PROFIenergy calculation tool
• Example: ball levitation

• HMI panel, G120 drive and ET200 SP PN IO-Device can go in PE mode.

PROFIenergy calculation tool – ball levitation
• 3 shifts: about 10 %.

• Showing energy savings potential.
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Finally

PROFIenergy calculation tool

• Ongoing work at Volvo Cars Gent, in cooperation with Siemens and ABB

(for the robots).

• Determining additional typical numbers for energy saving potential at

Volvo Cars Gent: consumption of ABB robots, larger drives, etc.

• Depending on the outcome, co-develop software and applications of

“real-life” automation program routines and standards => large

demonstrator

• PROFIenergy

o Energy savings in manufacturing industries

o What is PROFIenergy?

o Energy saving potential (PI – Daimler)

• Large test set-up - Measurements

• Calculation tool – Some results

• Q & A - Movie

Outline

61

62


