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An important strategic task for every company is to find the most efficient way to go 
about energy topics confronting the global energy and environment situation. The 
central themes here are protecting the climate (CO2), scarcity of resources and energy 
costs. 

Whoever wants to conquer this challenge needs a grasp of the processes in the energy and 
utility supply and their use by customers. 

An energy management system was set up at Merck starting in 2005 at their Darmstadt 
location. 

This occurred with the following goals in mind: 

− Preparing energy data for the customer to allow real-time monitoring of their 
processes. 

− Reduction of the energy use in buildings, determination and testing of base loads for 
energy users, mainly in the area of ventilation technology 

− Creating the requirements for the issuing of energy performance reports 

− Preparation of key performance indicators (KPIs) for administration, lab and industrial 
buildings 

− Monitoring of equipment with the goal of identifying how to increase their efficiencies 

− Preparing of KPIs to be optimally run 

− Monitoring the guaranteed performance data of new and updated equipment 

− Auditing the real savings of efficiency measures 

− Analysis of malfunctions 
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The following criteria were taken into consideration for the system selection: 

− Establishment of the independent control system 

− Possibility to scan for data at different platforms (control technology, controllers, 
measurement sensors, etc.) 

− Theoretically unlimited expandability 

− Preserving the data density, including data of past processes for malfunction analysis 

− No concrete standards for analysis, which means all curves and values can be 
combined with each other. 

Because of the different requirements of data density, data security and delivery of data to 
different systems for processing, two independent systems were created.  

 

Figure 1: Energy information system 

The energy information system places our customer’s data use at one’s disposal and is the 
basis for the SAP calculation. In this system, data is obtained and processed from meters and 
measurement points every 15 minutes. 

 

Figure 2 Operating data information system 
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The operating data information system** serves to monitor internal processes. In this 
system, ca. 4000 analog measurement points in the equipment are processed with high 
resolution (2 sec.).  

To this day, ca. 40 KPIs have been created that show results of how efficient the equipment 
operates.  

To look at the effectiveness of both systems, a process for selection was undertaken. The 
energy-intensive equipment including the air compressor and the newly installed refrigeration 
plant technology, with high performance magnet compressors, and a lab building, with a new 
ventilation system, were chosen to be analyzed. 

 

Improvement of production from compressed air 

For compressed air, a performance indicator was established (elec. Power/ Nm3, red curve) 
and put online for the employees.  At the same time, the employees were informed how to use 
the performance indicator. In doing so, it was especially important to show the employees that 
the performance indicator served primarily to support and not to control the compressed air 
use. 

 

 

Figure 3: Compressed air production – data acquisition with the introduction of a coefficient 

 

With the performance indicator, the employees optimally reacted to the changes of the 
amounts in the system and the related operating variations. The analysis of the performance 
indicator and the electricity use of the equipment showed an electricity savings of ca. 20 
percent. 
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Figure 4: Compressed air production – implementation of a coefficient 

 

Audit of a new refrigeration plant 

To investigate the newly installed refrigeration plant, it was audited. To do this, the 
guaranteed coefficient of performance COP (cooling capacity/electric power, black curve) 
was determined and correspondingly agreed upon with the supplier. The promised COP 
values were not achieved. Because of the encompassing analysis possibilities, it could be 
quickly determined that the parameters of the single components of the equipment were not 
optimally synchronized. After the change in the parameters, the COP values were 
considerably optimized to above the guaranteed values. This led to electricity savings of ca. 
25 percent. 

  
Figure 5: Refrigeration – optimization of the compressor 

 



 

Energy Management System (EMS) fort he supply of energy, Merck Darmstadt 5 / 6 

Improvement energy customers of a lab building 

For our energy customers, the electricity use of a lab building was analyzed. The daily and 
weekly variations were analyzed and compared to its utilization. 

For the analysis, the IT-Technology division, lab equipment, and ventilation and air 
conditioning systems were looked at because of their large base load usage. The ventilation 
system was turned off, agreed to by the employees, and showed the influence of these 
components on the base load. Thus, the building was primarily optimized in the area of 
ventilation technology. This led to a substantial savings. 

 

 
Figure 6: Reduction of energy use – with the example of a lab building 

Summary 

The introduction of our energy management system is a success. Its foundation was the 
comprehensive process to choose the right system, as well as the instant recognition through 
success stories that helped gain credibility. 

To this day, all of the energy and utility supply equipment and the most important energy 
consumers in the system can be monitored with the energy management system. After the 
data for possible optimizations is created, equipment was and is now looked at in energy 
studies by a top down process. In addition to the optimization potential of current components 
that has been shown, it was and is tested to show which investments are needed to improve 
energy equipment for the future. This simplifies the data for investment decisions. 

The energy management system introduced at Merck in Darmstadt fulfills the basic 
requirements of EN 16001. Therefore, it is important that the current systems are approved by 
the standards of the energy efficiency law. 
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* Further information: 

Ralf Schmeißer 

Head of Energy Production 

Merck KGaA, Darmstadt 

Tel. +49 (0)6151 72 30 31 

ralf.schmeisser@merck.de 

Steinhaus Informationssysteme GmbH 

Luzia Hofmann 

Zum Wetterschacht 55 

45711 Datteln 

Luzia.hofmann@steinhaus.de 

 

** The operating data information system TeBIS® from Steinhaus Informationssysteme GmbH is 

being used. See details in the ad on this page. 


