
STRUCTURAL DYNAMIC MONITORING AND INTEGRITY ASSESSMENT 

“Maintenance of aging platforms has never been easier with NEURON system that can 
measure platform conditions for its integrity in real-time!’ 

 

 

 

Aging platforms undergo structural deterioration inevitably as a result of various factors, 
notwithstanding fatigue, corrosion, creep, accidental/impact damage, subsidence, scour 
and environmental overloading. Maintenance of such structures requires substantial capital 
investment for the operators. Therefore it is imperative that the structural integrity of oil 
and gas platforms is monitored via a structural response monitoring device periodically.  

The idea behind this type of technologies is when one can monitor the stiffness and 
robustness of a platform by measuring its dynamic motions and natural frequencies, one can 
gain valuable insights to the state of integrity of the platforms in question. This is where 
VIBRATEC’s very own NEURON system comes into play thanks to its collaboration with 
partner company MORPHOSENSE. 

VIBRATEC’s proposed NEURON system, is a high-performance, flexible and easy to setup 
MEMS-accelerometer-based sensors network for measuring simultaneously 3D deformation 
and 3-axes vibrations of any structures. A global overview of the system is highlighted in 
Figure 1 below.  
 
 



 

Figure 1. Overview of the NEURON technology 

The typical applications of the NEURON system are when clients have the need to undertake: 
static and dynamic structural monitoring, predictive maintenance, R&D experiments, and 
other dynamic monitoring requirements. This particular NEURON technology that VIBRATEC 
presents here is protected by 3 international patents and by the know-how from CEA-Leti (a 
renowned French-based research institute for electronics and information technologies, and 
applied research in microelectronics and nanotechnology) 
 
Typical representation of the proposed NEURON system in setup is shown in Figure 2 below: 

 

Figure 2: Representation of the proposed NEURON system architecture 
 

It is composed of measurement nodes where the number of nodes required can be fine-
tuned depending the extent of measurements needed. Each node integrates a 3-axis high 
performance accelerometer, a 3-axis magnetometer and a temperature sensor. Data are 
synchronized and centralized by a master node which transfer digital data to a local (by 
Ethernet) or a remote server (by 4G).  
 
Thanks to the fine-tuned sensors network synchronization of VIBRATEC’s Neuron system, 
data obtained can be differentiated between characteristics generated by any wave 
dynamic propagation (period and magnitude) and the structures dynamic propagation 
(modal frequencies, modal damping and eigenmodes).  

In the event a 4G connection is not available, each NEURON system can be controlled using 
a PC. This PC will then be connected to the master node as previously described in Figure 
2. The data saved onto the PC will be in a standard format (compressed .TXT file) and 
measurement file will be created every minute.  

Each PC of connected to the NEURON system comes with dedicated visual interface. The 
visualization software will display the acquired data for quick validation and computation.  
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If needed, the system also comes with Autonomous Power System (APS) based on battery 
packs or solar panels in ATEX compatible packaging, providing the assurance of several 
months measurements duration on site without any form of power supply being required.  

If monitoring data results in unaccepted dynamic behaviour identified on site which could 
potentially have consequences on the integrity of the structure/s in question necessitating 
modification/reinforcements to be done, VIBRATEC is able to undertake the study to the 
next level involving modeling of the structures of concerns in an FE environment; tuning the 
model with the very same measured data from site to represent actual dynamic response, 
and carry out modifications taking into account operator feedback on limitations found 
within site. This process of iteration of analysis will result in consultation of all relevant 
stakeholders within the operator team and resulting improvements will be validated. 
  

 
 

Figure 3: FEM representation of a platform 
 
In short, the advantages of the NEURON offered by VIBRATEC and its partner can be easily 
classified in the following order:  

• High performance,  
• High reliability,  
• Ease of deployment and low maintenance,  
• Total interoperability.  

  



A snapshot of these advantages are highlighted in Figure 4 below: 

 

Figure 4: Summary of strengths of the system NEURON 

 
For more information on VIBRATEC’s Structural Monitoring Capabilities including 

systems and services, please get it touch with: 
Ravindran Kalidas 

Project and Business Manager 

 
VIBRATEC Asia Pacific Sdn Bhd - Unit A-19-5, Menara UOA Bangsar, 

5 Jalan Bangsar Utama 1 - 59000 KUALA LUMPUR – Malaysia. 
ravindran.kalidas@vibratec.my  
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