


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                    
                

                
                    
                        
                            
							
                        

                    

                

                
                    	
                            Log in
                        
	
                            Upload File
                        


                

            


            
                
                    	
                            Most Popular
                        
	
                            Art & Photos
                        
	
                            Automotive
                        
	
                            Business
                        
	
                            Career
                        
	
                            Design
                        
	
                            Education
                        
	
                            Hi-Tech
                        


                    + Browse for More
                

            

        

    



    
        
            
                
                

                
                	Home
	Business

	Intelligent Infrastructure for Next-Generation Rail Systems



                




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

9
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            

            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            Intelligent Infrastructure for Next-Generation Rail Systems Intelligent infrastructure has the potential to transform rail management by enabling a greater understanding of the interconnectivity of systems and the implications of events, resulting in improved reliability, safety and efﬁciency. Executive Summary Intelligent infrastructure (II) is a holistic approach to modeling and managing rail systems. It is based on a greater understanding of the inter- connectivity of systems and the implications of events. II brings together technologies such as sensors, communications, computing and intel- ligent control to address various aspects of rail system management and control. It enables proactive maintenance, planning and scheduling, fuel management, etc. It results in improved reliability and safety, increased capacity and asset utilization, better energy efﬁciency and lower emissions, higher customer service levels and increased economic viability and proﬁts. II’s applications extend beyond rail management to energy conservation, supply chains and VoIP networks. This white paper discusses the global trends affecting the rail industry, the challenges it faces and how II can help manage these challenges. It also provides a framework for measuring an orga- nization’s maturity level in terms of II implemen- tation and outlines an II solution. Introduction Real-time monitoring of systems began with industrial control systems such as the decades- old SCADA. Subsequent advancements in sensors, systems and networks has enabled us to go beyond monitoring. Intelligent infrastructure is a more holistic approach. Figure 1 summarizes the key components of an intelligent infrastruc- ture solution. Industry Trends Some important trends that are impacting all market players include: • Liberalization of rail transport markets: The creation of open market conditions for new railway operators has a positive effect on rolling stock and services demand for both passenger and freight transportation. The lib- eralization of transportation that has started in Europe 1 should grow over time and open up new business opportunities, particularly in the services ﬁeld. • Urbanization and population growth: According to the United Nations Department of Economics and Social Affairs, urban areas will • Cognizant 20-20 Insights cognizant 20-20 insights | august 2013 
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Intelligent Infrastructure for Next-Generation Rail SystemsIntelligent infrastructure has the potential to transform rail management by enabling a greater understanding of the interconnectivity of systems and the implications of events, resulting in improved reliability, safety and efficiency.
 Executive SummaryIntelligent infrastructure (II) is a holistic approach to modeling and managing rail systems. It is based on a greater understanding of the inter-connectivity of systems and the implications of events. II brings together technologies such as sensors, communications, computing and intel-ligent control to address various aspects of rail system management and control.
 It enables proactive maintenance, planning and scheduling, fuel management, etc. It results in improved reliability and safety, increased capacity and asset utilization, better energy efficiency and lower emissions, higher customer service levels and increased economic viability and profits.
 II’s applications extend beyond rail management to energy conservation, supply chains and VoIP networks.
 This white paper discusses the global trends affecting the rail industry, the challenges it faces and how II can help manage these challenges. It also provides a framework for measuring an orga-nization’s maturity level in terms of II implemen-tation and outlines an II solution.
 IntroductionReal-time monitoring of systems began with industrial control systems such as the decades-old SCADA. Subsequent advancements in sensors, systems and networks has enabled us to go beyond monitoring. Intelligent infrastructure is a more holistic approach. Figure 1 summarizes the key components of an intelligent infrastruc-ture solution.
 Industry TrendsSome important trends that are impacting all market players include:
 • Liberalization of rail transport markets: The creation of open market conditions for new railway operators has a positive effect on rolling stock and services demand for both passenger and freight transportation. The lib-eralization of transportation that has started in Europe1 should grow over time and open up new business opportunities, particularly in the services field.
 • Urbanization and population growth: According to the United Nations Department of Economics and Social Affairs, urban areas will
 • Cognizant 20-20 Insights
 cognizant 20-20 insights | august 2013
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2
 account for 60% of the total world population by 2025. This will create major challenges in urban planning and traffic management to keep congestion and pollution under control. Rail transport can be a key part of the solution.
 • Environmental awareness: According to a study conducted by the International Union of Railways (UIC), rail transportation emits three to 10 times less CO2 compared to road or air transportation. As environmental awareness is increasing worldwide, it could lead to increased use of rail transportation in the long run.
 • Replacement of aging rail equipment: The growing number of passengers and increasing competition among operators, as well as higher expectations of comfort, are pushing operators to replace or modernize their rolling stock. In light of the higher usage of existing infrastruc-ture, signalling equipment modernization is key to improving network safety and capacity.
 • Oil scarcity and energy prices: A UIC study shows that rail transportation is on average two to five times more energy efficient than road, water and air transportation. Oil scarcity and rising fuel prices could lead to a trend in the long run toward more efficient transporta-tion modes — i.e., rail.
 Industry ChallengesGlobal demand for rail services continues to outpace available capacity and infrastructure. Meanwhile, aging systems and traditional busi-ness practices limit responses to address the problem. In such a scenario, rail executives are under pressure to build smarter rail systems.
 By embracing new and existing technologies to acquire, associate and analyze information across the rail network and by using that infor-mation to become more efficient and effective, rail executives can create a more responsive and agile operating environment. The recent lib-eralization and privatization in some markets is forcing railroads to restructure their operations.2 Structural limitations exacerbate the strain on capacity. Optimizing business processes and systems and improving customer service will enable better utilization of capacity as well as improved pricing.
 We believe the key challenges that the rail industry faces today are:
 Operational Efficiency
 Aging rail systems limit the efficiency of resources and compromise reliability in established rail markets. New markets have the opportunity to adopt newer, more flexible technology infrastruc-tures, leapfrogging over current practices. Many current IT systems are old and complex, making the sharing of data difficult. They are also unable to cope with the scale of growth predicted over the next few years. Frequent network failures and systems outages can have a domino effect, sig-nificantly impacting customer satisfaction.
 Congestion and Capacity
 The increasing demand for rail services is straining existing systems, requiring optimization of the existing passenger and freight schedules to achieve increased throughput on existing rail infrastructure. Rail freight companies are said to be experiencing growth in trade, especially in
 cognizant 20-20 insights
 Figure 1
 Intelligent Infrastructure Overview
 Integration with Third-Party Assets
 Knowledge Management
 Asset Optimization
 Data Analysis
 Raw Asset Data

Page 3
						
						

the areas of energy and commodities. Harbors, in particular, are experiencing serious bottlenecks, which are resulting in issues for the railroads.
 Rail companies are increasing asset utilization and making significant investments in infrastruc-ture to meet the capacity challenge.
 Safety and Security
 As rail networks become an even more attractive alternative to other modes of transportation, stricter requirements are being imposed on railroads to help ensure safety. Political scrutiny and regulatory oversight are increasing, with leg-islation enacted requiring positive train control (PTC) systems by the end of 2015.3 Predictive maintenance and data analysis is being used for accident prevention.
 Market OverviewSome of the main products that cater to II are:
 • Thales (ThalesMan): A fully integrated mobile asset management product aimed at engineer-ing and maintenance teams, back-office control staff and other key business users.
 • Siemens (On Track): An integrated suite of monitoring products that enables operators to access performance data about key assets such as power supplies, points operation, level crossings, track circuits and signaling.
 • Bombardier (Orbita): An integrated suite of monitoring products that enables operators to access performance data about key assets such as power supplies, points operation, level crossings, track circuits and signaling.
 • IBM (Smarter Railroad): IBM has set up a new Global Rail Innovation Center that is working on solutions to increase capacity and utilization and reduce congestion. These solutions include mobile-based condition monitoring, preventive maintenance and train-based systems.
 • Via Telemetry (µWEAVE): A Web-based moni-toring and middleware platform that can be configured to monitor any remote asset via the Internet and GPRS networks so that remote assets can be managed centrally and the data then used automatically by corporate business applications.
 • Balfour Beatty (AssetView): This performs a diagnostic process and predicts certain asset failure modes by generating statistical reports that can be used for preventive maintenance planning.
 • Lloyd’s Register (GOTCHA): This is a track-based asset monitoring system with post- analysis and decision support. It enables informed decision-making on asset management actions — especially in main-tenance and renewal activities. Optional plug-ins to the Gotcha system are pantograph monitoring, axle bearing monitoring and sound measurements.
 • CDS Rail (Asset Watch): This is a fully scalable monitoring solution capable of gathering data from all railway trackside asset types and providing usable information through one central system.
 • Strukton Rail (POSS Online Monitoring): This tool provides comprehensive, real-time insight into the status of rail systems, based on the data from its measuring and monitoring systems. This helps spot possible defects before they occur.
 • Indra (DaVinci System): This package integrates all control, supervision and com-munications systems required to manage and monitor the operation of a high-speed railway network.
 • Alstom (Iconis): This orchestrates operation-al functions and traffic management through Iconis ATS for urban automated train super-vision, Iconis CTC for main lines and Iconis SCADA for infrastructure monitoring, in con-junction with interlocking and automated train control (ATC) subsystems.
 • Invensys (Avantis): Working in partnership with Invensys Operations Management (IOM), Invensys Rail provides the highest levels of monitoring and predictive maintenance incor-porating techniques that enable moving from “find and fix” to “prevent and predict” mainte-nance. The software enables real-time decision support and analysis of trends in the operation of signalling and other railway equipment.
 Customer ExpectationsII has played a critical role in mitigating the com-plexities of transport and communications infra-structure in the past. Today it needs to mitigate the complexities of the Digital Age. To do so, II for the 21st century must meet five requirements:
 • Visibility: It must be able to provide visibility into usage, trends, and patterns throughout an entire network as well as the larger Internet network that it is a part of.
 3cognizant 20-20 insights
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 • Scalability: It must be capable of accom-modating dramatically increasing usage and monitoring increasing numbers of assets.
 • Portability: It should enable mediation between different protocols, as well as mediation among multiple providers and devices.
 • Adaptability: The design of the overlaid intel-ligent infrastructure must be flexible enough to keep up with constantly evolving form and functionality.
 • Security: II will need to be built in a manner that makes it exceptionally resistant to physical, logical, network and social engineering attacks.
 Maturity AssessmentWe have developed an assessment framework to determine an organization’s ability to meet the challenges of II. Our Intelligent Infrastruc-ture Maturity Assessment facilitates adoption of a more strategic, proactive and integrated approach in place of isolated tactical responses to the challenges of asset maintenance and opti-mization. It also provides an organization with a baseline against which improvements can be measured over time.
 The high-level assessment categories were developed after an analysis of the intelligent infrastructure products available in the market. The list of products analyzed included ThalesMan, OnTrack, Orbita, Smarter Railroad, uWeave,
 Asset View, GOTCHA, Asset Watch, POSS Online monitoring, DaVinci, Iconis and Avantis.
 The assessment components are divided into five categories (see Figure 3 for details):
 • Monitoring: Related to the type of assets on which the data acquisition layer is enabled.
 • Analysis: Related to the intelligent engine that enables analytics, diagnostics and decision support capabilities.
 • Alerts: Related to warnings, alarms and alerts that are generated after an event, incident or action.
 • Maintenance: Related to the actions triggered after an alert, mainly addressing the workflow operations.
 • Integration: Related to various interfaces that have to be created with systems in the railway ecosystem.
 Our framework defines three levels of maturity that an organization can achieve.
 Level 1 — Managed: An organization at this level recognizes the need for intelligent infrastructure. There is awareness about the primary concepts and principles associated with II. Data from various assets is captured at different locations but are not used for asset maintenance and utilization.
 Level 2 — Utilized: In organizations at this level, there is evidence of basic II initiatives being under-taken and management is actively committed to it. However, no overall II goals, plans or strate-gies have been adopted yet. Data captured from various assets is analyzed and used to some extent to enable asset maintenance and utilization.
 Level 3 — Optimized: Monitoring and measuring is in place and II is a fully integrated element of tactical and strategic operations, enabling optimized asset maintenance. There is clear evidence of II enabling intelligent asset mainte-nance and optimization, and promoting efficiency throughout the organization.
 Solution OverviewOur II solution is based on the high-level require-ments that were captured through the market analysis. The highlights of the solution are:
 • Predictive maintenance by analyzing data points and identifying trends.
 • Use of advanced measuring or modelling methods to eliminate the need for mainte-nance intervention.
 Figure 2
 Intelligent Infrastructure: Customer Expectation
 Sec
 urity
 Visibility
 Scalability
 Adaptability Portabilit
 y
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 • Application of intelligent monitoring processes to identify incipient deterioration, and ensure that maintenance can be planned rather than undertaken on an emergency basis.
 Functional Architecture
 The II system will comprise a number of logical blocks: data acquisition, aggregation and processing, data storage, data analytics and
 decision support and reporting to various users (see Figure 4).
 The benefits envisaged through using this functional architecture are:
 • Real-time visibility into asset performance.
 • Reduced manual inspection of assets.
 Intelligent Infrastructure Framework
 Monitoring Analysis Alerts Maintenance Integration
 Level 1Managed
 • Signaling monitoring.• Point condition monitoring.• Fuel and energy management.• Track circuits.• Traction power monitoring.
 • HVAC monitoring.• Level crossing monitoring.• Rail brakes.• Hot axle detectors.• Fire and gas.
 • Pantograph monitoring.• Radio devices.• Signaling equipment room conditioning.
 • Real-time asset performance and operational data.• Raw data asset analysis.
 • Root cause analysis.• Predictive failure mode analysis.
 • Reporting – commercial metrics. • Dashboard asset reliability index calculation.
 • Alert creation.• Asset tagging using RFID/GPS/GIS.
 • Alarm management.• Dynamic decision support.• Digital event monitoring.
 • Mobility solution.• Simulation and reconstruction.
 • Identify alert cause.• Work order creation.
 • Defect list generation.• Spare parts management.
 • Online maintenance manuals.• Maintenance & repair clustering and planning.
 • Incorporate data from GSM/GPRS, spectrum radio, PSTN, ethernet radio.
 • Integration with video surveillance devices.• Accessible and manageable over Internet.
 • Interface with third-party asset monitoring systems.• Integration with enterprise asset management.
 Level 2Utilized
 Level 3Optimized
 Figure 3
 Intelligent Infrastructure Functional Architecture
 Asset Availability Renewal
 Predictive Maintenance
 Analysis
 Dashboard and Reports
 Control Centers
 Data Storage
 Integration Acquisition Aggregation
 Enterprise Systems Asset Management Systems
 Performance Measurement
 Customer Empowerment
 Control Logics and Strategies
 Domain Models & Workflows
 Sensory Wireless Network
 Field Devices and Equipment
 Figure 4
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 • Improved safety, reliability and performance of assets.
 • Reduction in maintenance costs through the incorporation of a predictive approach.
 • Reduction in operational costs due to integra-tion across layers — e.g., field devices, commu-nication, intelligence and business logic.
 Solution Architecture
 The key features of the solution architecture are:
 • Control model: The control model is configured on the solution composition platform for data extraction and historicization. Asset data not available on the control network can be collected manually through a mobile solution and historicized.
 • SPC engine: Statistical rules are configured on the SPC engine for asset parameters and the contributing factors for advance warning/alerting. Analytics models are created on the composition platform.
 • Enterprise asset management system: Based on the rules/models configured on the system, work orders are created on the enterprise asset management system. Data is fed to the system for condition-based asset management through the composition platform. Work orders are made available for the maintenance team
 on their operating terminal or on mobile handhelds.
 • Alarms: All events/alerts are made available on the alarm database.
 • Dashboards: An operation dashboard is made available for real-time asset performance/events monitoring and decision support. Executive dashboards are made available for historical analytics and reports.
 Market OpportunitiesThe concept of intelligent infrastructure can be applied across various domains. Some of its appli-cations are listed below:
 Next-Generation Computing
 Intelligent infrastructure enables designing smarter, more secure enterprise computing devices, networks and storage using scalable architectures that work together, connecting indi-viduals and businesses to an expanding array of dynamic content and services. Computing infra-structure elements for the next generation that require innovation include computing architec-tures based on parallel computing, in which every processor chip has multiple CPU cores, requiring a new generation of software applications and firmware to exploit the new technology.
 Intelligent Infrastructure Solution Architecture
 E-mail
 SMS
 SPC Engine
 Alarm DB
 Historian
 Executive Dashboard Operation Dashboard
 Condition-Based Monitoring
 Mobile Solution
 Enterprise Asset Management
 System
 Bus
 ines
 s Lo
 gic
 Vis
 ualiz
 atio
 nD
 ata
 Acc
 ess
 Train Onboard Asset Report Conditioning
 Control Center Reporting Events
 Rail Trackside Assets Reporting Conditioning
 Solution Platform(Control Model/Analytics Model)
 Figure 5
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 Figure 6
 Intelligent Infrastructure Commercial Models
 Integration and Implementation
 Maintenance Services
 Post-implementation Consulting
 Pre-implementation Consulting
 Platform Based
 Pre-assessment Asset Audit
 Costs, Benefits, ROI
 Hosted Model(Cloud/Private)
 License Purchase
 Implementation and Systems Integration
 Asset Monitoring
 Services
 Asset Performance Benchmarking
 Operations Management Services (MES, ERP, etc.)
 Energy Efficiency
 Buildings consume roughly 40% of the total energy and 70% of the electricity generated world-wide, with the greatest demand being for heating, cooling and lighting. Preliminary trials have found that as much as 30% of this can be saved by intel-ligent building infrastructure. Intelligent infrastruc-ture is one of the most accessible opportunities for significantly reducing the environmental and eco-nomic impact of energy consumption. The intro-duction of intelligence into the infrastructure of buildings will distribute the optimization of their operation and detection of their faults.
 Voice over IP (VoIP) Networks
 Delivering voice over the Internet presents multiple challenges for service providers. Intel-ligent infrastructure services can mitigate the complexities of providing this emerging service by mediating between the IP and telecommunica-tions protocols.
 Supply Chain Using RFID
 RFID tags are poised to replace the current bar-coding system for printing encoded infor-mation on products. Unlike bar codes, RFID tags can be automatically read without the need for a direct line of sight. This technology promises to instantly provide finer-grained and more real-time inventory intelligence, replacing what today requires the efforts of multiple personnel working over several days. This emerging technology will require intelligent infrastructure so that users can reliably find, connect, secure and transact across this next-generation supply chain.
 Commercial ModelsFigure 6 offers a snapshot of various commercial models that can be used to take intelligent infra-structure to market.
 Platform-based: A platform-based intelligent infrastructure package could be a core solution offering. It will involve selling an intelligent infra-structure package license or offering customers hosted services.
 System integration: This will involve implemen-tation and commissioning of an intelligence infra-structure solution as well as its integration with other rail control systems.
 Consulting: A consulting model would involve providing recommendations/advisory services centered on the intelligent infrastructure solution.
 Maintenance: Beyond implementation of a solution and related consulting, intelligent infra-structure presents the opportunity to run main-tenance services.
 Business BenefitsIntelligent infrastructure delivers several business benefits to stakeholders:
 Rail passengers:
 • Enhanced safety due to efficient maintenance and asset health monitoring.
 • Improved speed, availability and reliability of trips.
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 Rail personnel maintenance:
 • Enables planned maintenance as opposed to emergency intervention.
 • Provides the capability to analyze any breakdowns from trend measurements, thus providing valuable information about the nature of the breakdown and facilitating swifter breakdown resolution.
 Railway managers:
 • Greater availability of assets including trains as a result of fewer breakdowns and swifter breakdown resolution.
 • Enables monitoring of railway equipment and train components, making it possible to identify operational deviations in time.
 Rail companies:
 • Provides improved insight and elevates the entire maintenance process. Far fewer unscheduled repairs are needed and condition-linked maintenance generates cost savings and efficiency gains.
 • Companies can keep their trains running longer and more frequently. This helps keep opera-tional costs under control.
 ConclusionIntelligent infrastructure services are poised to catalyze the next phase of growth in the trans-portation industry and, more specifically, in the rail segment. While demand and adoption of technology grow at a blistering pace, a lack of industry standards, inadequate capacity, regulatory uncertainty and security threats obstruct innovation.
 Rail II can drive the transformation of rail networks from a basic means of transport to complex systems that are indispensable to society. Rail executives must strive to meet the demand for rail systems that are integrated into the global economy, competitive with other trans-portation systems and flexible enough to meet global trade and passenger demands. II can help create important competitive advantages — an expanded rail ecosystem, asset optimization, new revenue model opportunities and new ways to serve customers.
 Finally, II will not just mitigate cost, compliance and complexity, but also will provide an impetus for significant economic growth in the transpor-tation industry.
 Footnotes1 http://ec.europa.eu/competition/liberalisation/overview_en.html.
 2 http://www.ab-ovo.nl/en/liberalization-privatization.
 3 http://en.wikipedia.org/wiki/Positive_train_control.
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