
Industry
Energy and utilities

Business challenges
Model and analyze complex 
geometry with a user-friendly 
graphical interface
Implement a flexible tool for 
the construction of meshes 
for analysis purposes

Keys to success
Femap to build 3D models  
for the purpose of mesh  
generation
Femap as pre- and  
postprocessor connected  
to customer-specific  
computing software

Results
Generation of models in  
universal and/or neutral for-
mat for numerical analysis
Maximum flexibility in the 
generation of adequately 
structured meshes

Siemens PLM Software’s advanced 
CAE tools meet the requirements 
of complex modeling, including 
high flexibility and custom mesh 
generation 

Vast experience in hydroelectric power, 
power plant, infrastructure and 
territorial safety
Ricerca sul Sistema Energetico (RSE) is a 
joint-stock company that conducts 
research in the electro-energy sector, with 
particular focus on strategic national proj-
ects of general public interest. RSE imple-
ments joint projects via centralized and 
local public administrations, including 
wide-ranging production systems and con-
sumer associations, as well as with small 
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Ricerca sul Sistema Energetico 
With the use of Femap, RSE has found an ideal tool for the finite element 
modeling of dams and other structures in the energy industry

and medium business groups and associa-
tions. The company is entirely owned by 
the power utility manager – GSE SpA.  
RSE’s activities include electrical systems 
innovation and technological develop-
ment. The company’s main research sub-
jects include electrical energy networks, 
renewable energy, power generation 
plants, smart grids, the electrical energy 
market, sustainability and the environmen-
tal impact of electrical power systems.

RSE’s Environmental and Sustainable 
Energy Hydroelectric Research and Safety 
Department is made up of an experienced 
team that possesses vast experience  
in the field of hydroelectric power, as well 
as power plant, infrastructure and  
territorial safety.

Simulation of the thermomechanical effects that take 
place during the construction of a concrete dam.

Design and analysis of a hydrogen accumulator intended to 
optimize the cooling/heating of the metal hydride powder in 
order to improve the hydrogen’s absorption/desorption 
properties.



Public and private projects
As a research-oriented public company, 
RSE is required to observe specific working 
methods and to operate according to the 
procedures required for the disbursement 
of public funds, whether national or 
European.  “Our company’s research topics 
are structured into three-year plans that 
are based on agreements stipulated with 
the Ministry of Economic Development 
(MED),” says Antonella Frigerio of the 
Department of Environment and 
Sustainable Development. Frigerio,  
who heads up the Specialized 
Interdepartmental Group for Thermo- 
Fluid Dynamic and Structural Numerical 
Modelling, explains, “The activities 
approved by the Ministry are therefore ver-
ified every year. At the same time, we also 
participate in European projects, as well as 
other national research initiatives. The 

“Although there are many 
codes out there for creating 
geometries and generating 
mesh models, they are not 
always suitable for the study 
of dams. That’s because the 
mesh must be structured in 
such a way so as to be able 
to recognize, for example, 
the displacements that take 
place at a given point or  
the state of stress in a  
specific section. In Femap, 
we have found a flexible 
tool that has fully satisfied 
our requirements.”

Antonella Frigerio 
Environment and Sustainable 
Development Department 
RSE

Hydroelectric and Safety Research Group 
also carries out specialized studies for 
companies operating in the hydroelectric 
sector. With regard to the interdepartmen-
tal Numerical Modelling group, one of the 
objectives is to extend the use of numeri-
cal simulations to other fields of research 
beyond that of hydroelectric power, above 
all, in order to complement and optimize 
the experimental activities carried out in 
our laboratories.

“When we are faced with a modeling prob-
lem, we immediately assess how it should 
be approached, starting with the simplifi-
cation and segmentation of the problem  
in order to provide for an initial analysis of 
its complexity. Next, the geometric or 
mechanical nonlinearities are added in 
order to improve the model’s ability to  
represent the actual problem.”

Detail of the heat exchanger inside the hydrogen 
accumulator. The diathermic oil that flows inside the 
pipes and fittings is shown in yellow.



“With Femap, we can import 
all of the universal format 
models that have been 
developed over the years 
and generate an output  
in a neutral format for  
subsequent analysis.”

Antonella Frigerio 
Environment and Sustainable 
Development Department 
RSEThe models for structural analysis are 

developed using Femap™ software, the 
preprocessor/postprocessor from Siemens 
PLM Software. “In the case of dams, the 
models have rather complex geometries, 
for which we proceed with a step-by-step 
construction,” says Frigerio. “Approx-
imately 90 percent of our models are  
generated using Femap. The need for a 
powerful pre- and postprocessing software 
originally arose from the use of an inter-
nally developed code, which was written 
in Fortran and had no graphic interface. 
Furthermore, despite providing computer-
aided engineering (CAE) tools for the mesh 
generation, even the major structural cal-
culation codes did not allow us to create 
and manage complex geometries in a sim-
ple and structured manner based on our 
own specific calculation needs. Although 
there are many codes out there for creat-
ing geometries and generating mesh mod-
els, they are not always suitable for the 
study of dams. That’s because the mesh 
must be structured in such a way so as to 
be able to recognize, for example, the dis-
placements that take place at a given point 
or the state of stress in a specific section. 
In Femap, we have found a flexible tool 
that has fully satisfied our requirements.”

The flexibility and efficiency of Femap
The flexible management of geometry and 
mesh was certainly one of the determining 
factors for which Femap was chosen by 
RSE, since the company requires the mod-
els to be structured based on specific 
requirements. RSE needs to be able to 
manage all of the operations according to 
a structured, yet ad hoc approach. 

Femap was licensed for use in the year 
2000. At that time, several competitive 
codes were also evaluated. After a number 
of tests, Femap was identified as a simple 
and intuitive solution that was capable of 
efficiently importing all of the universal 
format models that had been developed 
over the years, and of generating an out-
put in a neutral format. “Furthermore, we 
found that it was extremely simple to 
interface Femap with our internal codes, 
thus allowing it to be used as a postpro-
cessing software as well,” says Frigerio.

Today, Femap is used as a pre- and post-
processor. It has become the finite ele-
ment modeling environment for importing 
and generating 3D geometric models, 
upon which the discretization for analysis 
is carried out. RSE’s technicians interface 
the internally developed finite element 
codes with this environment in order to 
carry out the actual calculation, using the 
neutral output file generated by Femap. 
Once the calculation has been performed, 
the results are sent back to Femap in a 
neutral format, where they can be easily 
evaluated thanks to the software’s highly 

Finite element modeling of the effect of the concrete 
expansion phenomenon caused by the alkali-
aggregate reaction at the Kariba Dam on the  
Zambezi River.

View of the tensile and compressive stresses upon the structure of the Kariba Dam.
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Customer’s primary business
RSE SpA - Ricerca sul Sistema 
Energetico – is a research 
company in the power-energy 
industry, with a focus on  
national strategic projects of 
public interest. 
www.rse-web.it

Customer location
Milan 
Italy

Partner
Cosmos Italia

“Femap is an essential  
support tool for facilitating 
the use of our internally 
developed calculation codes, 
like the CANT-SD code, 
which allows for the static 
and dynamic analysis of 
dam-reservoir-foundation 
systems and for the geome-
chanical analysis of CO2 
sequestration sites.”

Giorgia Faggiani 
Environment and Sustainable 
Development Department 
RSE

evolved graphical user interface. “Femap is 
an essential support tool for facilitating 
the use of our internally developed calcula-
tion codes, like the CANT-SD code, which 
allows for the static and dynamic analysis 
of dam-reservoir-foundation systems and 
for the geomechanical analysis of CO2 
sequestration sites,” explains Giorgia 
Faggiani, a researcher involved in the 
same workgroup as Frigerio.

Full suite of solvers linked to NX Nastran
Since June of 2010, RSE has been able to 
rely on the support of Cosmos Italia, a 
partner of Siemens PLM Software. Cosmos 
Italia updated RSE’s Femap licenses and 
integrated the software with new solvers. 
“With our new proposal, which has been 
defined in accordance with Siemens PLM 
Software best practices, we have inte-
grated the package of tools implemented 
at RSE with solvers linked to NX Nastran, 
thus offering the customer the possibility 
of experimenting with the full suite of 
solvers within a linear static, dynamic, 
thermal and non-linear environment,” 
explains Diego Redaelli of Cosmos Italia.

“As a research center, we need to avoid 
focusing upon the use of just a few certain 
codes as much as possible,” says Frigerio. 
“We need to explore other areas, making 
cross calculations for the purpose of verifi-
cation and comparison. When you carry 
out specialized studies such as those at 
RSE, it’s important to verify the tools 
offered by each software application, as 
well as to test the constituent models of 
the various codes which, based on the spe-
cific projects, may show themselves to be 
more or less suitable, useful and/or 
effective.”

Frigerio notes that Siemens PLM Software’s 
solutions provide an important role at  
RSE in carrying out the development and 
sustainable management of the hydroelec-
tric power sector, helping to ensure the 
safety of infrastructures, facilities and  
the territories.

RSE also carries out studies in relation to projects for 
the sequestration of carbon dioxide by means of 
injection into underground sites.

Examples of an intact site mesh and one with  
faults present.


