
Case Study

Business Computing 
students at the University 
of Oldenburg develop 
industry-focused business 
intelligence projects using 
HPE ConvergedSystem 
for SAP HANA. The costs 
of maintaining offshore 
turbines are six times as 
high as for those on land  
so students are using  
the HPE solution to  
develop a predictive 
maintenance solution for 
wind farm operators.

Challenge

Predictive maintenance solution for  
wind farm operators 
By 2025, 25 percent of Germany’s electricity 
is to be generated using wind power. To reach 
this government target, more than 24,000 
wind turbines have so far been erected in 
Germany with even more still to come.

Operators estimate the average service life 
of a wind turbine to be 20 years, and they 
require regular maintenance throughout this 
time. This represents a great challenge for the 
operators as the turbines are spread across 
the country and are often hard to access. This 
is especially true of offshore turbines, where 
the meteorological conditions have a great 
effect on when they can be serviced. They 
can only be reached by helicopter or ship. 
Checking and repairing them is therefore  
very time consuming and expensive.

Objective
Providing a modern IT infrastructure 
for the Business Computing students 
enabling them to develop practical 
research projects

Approach
Application for research funding  
and financial support for a SAP  
HANA appliance, followed by a  
tendering process

IT Matters
• SAP HANA provides fast data analysis 

for the “Smart Windfarm Control” 
project, a predictive maintenance 
solution for wind farm operators

• Stable operation of HPE 
ConvergedSystem for SAP HANA

• Professional support for the appliance 
from HPE

Business Matters
• Creating new business models in the 

field of predictive maintenance 

• Improving students’ prospects in 
the job market as they are able 
to gain experience using HPE 
ConvergedSystem for SAP HANA

• University of Oldenburg is taking a 
leading role in the field of SAP HANA

University of Oldenburg 
positions itself as a center 
for big data projects
HPE ConvergedSystem for SAP HANA  
creates a predictive maintenance solution 
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“When it comes to analyzing massive data volumes in real-time like you 
have to for predictive maintenance, SAP HANA is the perfect tool. As well 
as enabling us to carry out projects like this, it is equally important to us 
that our students get to familiarize themselves with business intelligence 
and SAP HANA. This helps to ensure their future job prospects.” 

— Professor Dr. Jorge Marx Gómez, Carl von Ossietzky University of Oldenburg

“The costs of maintaining offshore turbines 
are six times as high as for those on land. 
Which is why operators and service providers 
are looking for solutions to help them plan 
maintenance work on their wind turbines 
proactively - as opposed to repairing them 
when errors occur or servicing them at 
certain intervals as you do with cars,” says 
Professor Dr. Jorge Marx Gómez, who works 
in the Business Computing department at 
the School of Computing Science, Business 
Administration, Economics and Law at the 
Carl von Ossietzky University of Oldenburg, 
where he holds a chair in the department of 
Very Large Business Applications.

“The specialists refer to it as predictive 
maintenance; it enables companies to know 
sooner which components are wearing and 
need to be replaced.” Marx Gómez’s students 
developed a solution that could do this for 
wind farms as part of their “Smart Windfarm 
Control” project, using a SAP HANA Appliance 
from HPE.

“In order to generate information about the 
status of wind turbines and the maintenance 
they receive, large volumes of usage and 
sensor data need to be analyzed as quickly as 
possible,” explains Marx Gómez. Between 400 
and 500 sensors are used in modern turbines. 
They monitor things such as the output, 
vibrations, status of the brake pads, how the 
rotor blades are flexing or the status of the 
lubricant in the gear mechanism. 

Continually checking these parameters 
generates large volumes of data which 
are transmitted via radio to a central data 
warehouse. According to Marx Gómez, 
a single wind turbine can produce many 
hundreds of gigabytes of data each year, 
which puts the data volumes for large wind 
farms quickly into the terabyte range.

Solution 

HPE ConvergedSystem for SAP HANA
“When it comes to analyzing such massive 
data volumes in real-time, the in-memory 
database system, SAP HANA, is the perfect 
tool,” says Marx Gómez. The Professor knows 
what he’s talking about. He is a member of 
both the SAP BI Round Table and a working 
group at the National IT Summit that focuses 
on the issues surrounding big data, and so 
has been working with SAP HANA for  
many years.

“It is also important to me that our students 
familiarize themselves with business 
intelligence and SAP HANA. This makes 
it much easier for them to get a job in the 
future,” he says, confidently.

So when SAP’s “Call for Projects” began in 
spring 2012, Marx Gómez and his department 
jumped at the chance to enter their “Smart 
Windfarm Control” project. SAP was looking 
to use the program to explore different 
application scenarios for SAP HANA. 
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The department’s application was successful 
and the University of Oldenburg’s research 
group was able to use the resources at 
the Future SOC Lab at the Hasso Plattner 
Institute (HPEI) for twelve months.

The University also applied for funding 
from the Ministry in Hanover for devices for 
long-term research, and was again successful, 
meaning that it could purchase its own SAP 
HANA appliance.

Benefit

Improved job prospects 
“This made us the first university in Germany 
to have its own SAP HANA appliance, 
and could therefore offer its students the 
opportunity to get to grips with the new 
technology,” says Marx Gómez, proudly.  
“The interest from students was high right 
from the very beginning, and it has really 
helped us to attract them to our Business 
Computing courses.”

As a public sector institute, the Carl von 
Ossietzky University of Oldenburg had to 
issue a call for tenders for the SAP HANA 
appliance. HPE won the bid. “The price of the 
hardware was right for us and I had plenty of 
examples to show our purchasing department 
that HPE is also ahead of the rest when it 
comes to service,” recalls Marx Gómez.

The Carl von Ossietzky University of 
Oldenburg had already been working  
with HPE for a number of years through  
the SAP University Competence Center 
(UCC) at the Otto von Guericke University 
Magdeburg, the largest of the world’s six 
UCCs which are able to use SAP software  
with a free license to provide a practical, 
future-oriented education to their students. 
The UCC in Magdeburg has its own data 
center where it operates over 170 SAP 
systems, which are used by around 500 
universities, including Oldenburg, across 
Europe, the Middle East and Africa.  
Its exclusive hardware partner is HPE,  
which is why the appliance is operated  
at the UCC at Magdeburg.

“I know from our many years of collaboration 
that HPE provides very reliable support; 
we always get fast, competent answers to 
our questions. This becomes even more 
important when you are introducing a new 
technology like a SAP HANA appliance,  
as our experience once again proves.”

Using the appliance, HPE ConvergedSystem  
500, the students in Marx Gómez’s 
department have developed a wind farm 
maintenance platform which uses SAP 
HANA to record and analyze all of the data 
generated by the wind turbines. By combining 
different software solutions, they have created 
a triple-level platform with data preparation, 
mining and reporting functionalities.
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“I know from our many years of collaboration that HPE 
provides very reliable support; we always get fast, 
competent answers to our questions. This becomes 
even more important when you are introducing a new 
technology like SAP HANA, as our experience proves.”

— Professor Dr. Jorge Marx Gómez, Carl von Ossietzky University of Oldenburg
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The first level gathers, cleans and converts 
the data. As there was no actual data from 
wind farm operators at the start of the 
project, the students developed their own 
software, Smart Wind Farm Control Toolbox, 
to generate turbine data and simulate a  
constant data stream which was transferred  
to the SAP HANA system using a virtual 
private network (VPN). They also added 
weather and maintenance data and historical 
data from wind farm operators provided  
by the ForWind Center for Energy Research 
and Availon GmbH, an independent service 
provider for wind turbines. This data was 
recorded, cleaned, converted into the 
appropriate data model and imported  
into the SAP HANA system.

The project group chose to use R as  
their data mining tool. R is an open  
source programing language and software 
environment for statistical data analysis  
and visualization, which SAP recommends  
for data mining with SAP HANA.

In the reporting level, the data is presented 
graphically to the end user. The project  
group used a number of tools to demonstrate 
the wide-ranging reporting options available 
with SAP HANA. These included Microsoft® 
Excel, where the data was able to be 
displayed using the visualization options 
available in Excel itself, for example as  
a table, graph or pivot table. 

The budding computer scientists also used 
SAP UI5 to develop their own web-based 
application for analysis, monitoring and 
reporting for wind turbines. SAP UI5 is a 
version of the HTML5 programing language. 
Using it ensures that the application is 
platform agnostic and can also run on 
smartphones and tables.

Paving the way for more big data projects
“With this preliminary concept, we have 
paved the way for a predictive maintenance 
solution for wind turbines, which will now 
be developed into a market-ready product 
as part of a further research project with 
our partners,” says Marx Gómez. “HPE has 
informed us that they are able to further 
expand our collaboration on SAP HANA.  
I am very pleased to hear this as we have 
more projects coming up that are based 
on HPE ConvergedSystem for SAP HANA.” 
Currently, these include developing a Proof 
of Concept for a student theses for swb AG 
Bremen to move to SAP BW on HANA.  
Other projects with partners in the region, 
which are in progress, are the development  
of a mobility platform for electric mobility 
as well as a project for integrated water 
management systems.

Learn more at
hpe.com/go/convergedsystem
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