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Abstract. Data mining is a process to find hidden useful information with potential value in huge 
amount of data. We present a new big data processing system with the data from Oil pipeline 
inspection. The data mainly get from all kinds of Radio frequency identification (RFID) chips. The 
system consists of data collecting subsystem, data preprocessing subsystem, data intelligent predict 
subsystem. The method we use is intelligent algorithm and K-means Clustering. By analyzing the 
evaluation result, we can give oil carriers suggestions about their oil pipeline design and security 
prediction. 

Introduction 
In the oil and gas industry, success hinges on timely and error-free delivery of product through a 

complex, high value supply chain. In this capital intensive business, proper infrastructure maintenance 
as well as inventory and asset management are not just regulatory issues, they’re mission critical for 
business health—and employee safety. Inspections, routine maintenance, and repairs must be 
performed on time on oil rigs, pipelines and downstream facilities to not only prevent the disastrous 
ramifications of a failure—but also to maximize the efficiency and lifespan of key infrastructure 
investments. However, the typical paper-based processes that are typically utilized to track assets, 
workers, asset maintenance histories and even the production and distribution of product are 
labor-intensive, costly, present significant opportunity for error and often result in the very slow 
movement of information to key decision makers. 

Where barcode data capture technology falls short in this industry, Radio Frequency Identification 
(RFID) succeeds. RFID provides the automated end-to-end visibility needed to streamline every day 
tracking of all materials, equipment and personnel in the oil and gas industries. From the offshore oil rig 
to the plant, RFID gives companies a tool to maximize uptime, respond faster to day-to-day business 
needs, restore production more rapidly in the event of an incident, and better protect employees. 

With the rapid growth of data amount, data mining technique has become a significant tool in 
discovering patterns in large data set The overall goal of the data mining process is to extract 
information from a data set and transform it into an understandable structure for further use.[1] It can 
be used in many fields such as finding potential customers in marketing, DNA sequence analysis and 
web log analysis. Educational data mining is the area of science where various methods are being 
developed for making discoveries within data. This data is obtained from an educational 
background.[2] 

Problem and system analysis 
Faster Inspections Equipment used in oil and gas production facilities is subject to rigorous 

inspection procedures. Regular inspections ensure that the equipment is operating normally, and help 
ensure the safety of the facility and the workers. With manual processes, it can be difficult to correctly 
identify each of these items (which can include dozens or even hundreds of identical couplings and 
valves, for example) and update the inspection record. Fujitsu’s RFID solutions can provide fast, 
accurate identification of assets and equipment to speed the inspection process. 
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Reference most common of real networking defined, can push performances oil and gas production 
real networking system defined: through sensing, and RF, and communications, technology, on oil and 
gas wells, and measurement between, and oil and gas station library, and oil and gas tube network, 
production object for full of perception, achieved production data, and equipment state information in 
production command center and the production control center concentrated management and control, 
built specification, and unified of data management platform, support oil and gas production process 
management, further improve oil and gas field production decision of timely sex and accuracy. 
According to oil and gas production requirements, urgent need to quicken the construction of 
information systems oriented to production process through the integration of information technology 
and industrial production, improve the automation of production operations to ensure sustainable, safe, 
stable and efficient operation, in order to optimize production and management processes, and 
optimize the organization structure, implementation of lean management conditions. [3] 

 
Figure 1 Oil and Gas Supply Chain 

As shown in Fig1, Almost all oil and gas sector and other industries facing asset tracking problems. 
Certain assets because of its size and geographic range and it is difficult to label, harder to track.  
Active RFID technology can be used in any environment to monitor and manage inventory and fixed 
assets. RFID system is composed of "IC Tag", "reading write device/equipment (antenna + controller)", 
"advanced equipment such as PC," these 3 elements. "IC Tag" by the IC chip and antenna can save 
large amounts of data, and under "advanced devices such as PC" instructions, saved in IC chips, the 
data can be "read write device/equipment" to read or write. RFID systems are seen as a substitute for 
barcode generation technology, its biggest difference with barcode "can not intervene manually, 
automatically multiple reads simultaneously."[4] 

Previous BRE and ICT Carrier reports have identified that electronic tagging, handheld devices, and 
wireless technologies will have a significant role in improving the construction industry supply chain. 
As previously mentioned above, these technologies have been successfully used in other industrial 
sectors. Similar improvements are possible within the off site manufacturing sector. The multi-barrier 
containment system is designed so that, after closure, it does not rely on the actions of future 
generations to ensure safety. The multi-barrier containment system is comprises engineered barriers 
and a natural barrier.  

System design and testing 
RFID intelligent solutions are concerned by a growing number of people! Second, the system uses 

industry: RFID technology can be used to ensure that the interface is properly placed in the oil supply 
chain pipeline. Bar codes have been used and will continue to be used for these, but RFID technology 
has proven to be a more reliable way, to ensure proper parts and torque pressure used during the 
Assembly process.   RFID tags can withstand a variety of harsh conditions and in the bar code can still 
be used after being washed or worn.  
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Figure 2 system architecture 

 FIG. 2 is a block diagram of an example big data network for a process plant or process control 
system. The example process control system big data network includes a process control system big 
data apparatus or appliance, a process control system big data network backbone, and a plurality of 
nodes that are communicatively connected to the backbone. Process-related data, plant-related data, 
and other types of data may be collected and cached at the plurality of nodes, and the data may be 
delivered, via the network backbone, to the process control system big data apparatus or appliance for 
long-term storage and processing. In an embodiment, at least some of the data may be delivered 
between nodes of the network, e.g., to control a process in real time.   

 
Table 1 Sampling data set 

Any type of data related to the process control system may be collected and stored at the process 
control system big data appliance. In an embodiment, process data may be collected and stored. For 
example, real-time process data such as continuous, batch, measurement and event data that is 
generated while a process is being controlled in the process plant (and, in some cases, is indicative of an 
effect of a real-time execution of the process) may be collected and stored. Process definition, 
arrangement or set-up data such as configuration data and/or batch recipe data may be collected and 
stored. Data corresponding to the configuration, execution and results of process diagnostics may be 
collected and stored. Other types of process data may also be collected and stored. 

Positive improvement reconciling actual inventory versus recorded inventory Electronic inspection 
means instantaneous updates on relevant inspection categories – before, manual, paper-based hard 
copy reports were sorted through when having to demonstrate to inspectors – both internal and 
external – that inspections have been performed in Table 1. 
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We can see that the overall result of our  data  grades as A, attendance as High, and practical-mar
ks as 0-10. The first cluster i.e. cluster 0 has overall result as Good with exam-marks as 80-100, term
work grades as A, attendance as High, and practical-marks as 11-20. However, the second cluster i.e
. cluster1 shows overall result as Poor with exam-marks as 0-40, termwork-grades as C, attendance 
as Low, and practical-marks as 0-10. Thus, based on the results we can easily group the students esp
ecially in cases where large academic records are present in Table 2. 

 
Table 2 Comparison among the clustering algorithms 

Conclusions 
In this paper, we have presented a new, effective and efficient method for dealing with large pipeline 
inspection data streams. We have described a real-time evolving data stream that we have developed 
and deployed. The system could integrate real-time data from diverse domains. From these results, 
simple data classification schemes may be automated to choose an effective algorithm for a given data 
stream. We have shown that it is feasible to build and deploy a real-time data system that enable 
scientists to access data without being aware of where and how the data are gathered. The derived 
criteria are subject to further refinement, but for robust monitoring, a balance should be maintained 
between improved sensitivity and over-fitting. 
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