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Abstract   

When it comes to plant operation, no operator likes surprises.  Keeping the health of plant 

equipment in check is fast becoming the key to avoid these surprises and thus the secret 

to a company's success. Substantial cost savings and productivity can be made by 

adopting a maintenance practice that is both predictive and proactive, or in other words, 

condition based. 

ABB’s MNSiS, an Integrated Low Voltage MCC with Asset Monitoring Technology helps 

ABB customer to improve their maintenance practices and achieve welcomed cost 

savings throughout life cycle of plant operation. 

Asset Monitoring Benefits 

Improved Reactive Maintenance by reduced 

“Time to Repair” 

 Quicker detection of failures by continuous 

asset monitoring 

 Investigation of equipment health without 

need to enter the field 

 Root Cause reporting with recommended 

actions 

Supporting Preventive Maintenance 

 Shift to consumption based maintenance 

via reporting of runtime and usage 

Facilitating Predictive Maintenance 

 Monitor and act upon asset conditions 

 Eliminate maintenance cost for assets that 

do not need attention 

Streamlined Maintenance Workflow 

 Integrated maintenance procedure, 

calibration and CMMS*  

* CMMS = Computerized Maintenance 

Management System 

 



 
  

 

Introduction 

Running a plant is extremely challenging. Many different elements need to be managed 

simultaneously. The cost of unnecessary maintenance can be as large as plant profit. So 

plants need to be protected against costly breakdowns, which if not rectified within 

specified time period, can lead to humongous expenses to the business. 

Plant operators, always think about new ways to improve efficiency and productivity of 

plants to maximize profits, by running the assets close to design limits and reducing un-

planned shutdowns without compromising environment, health & safety of people. 

For e.g., An integrated Iron ore pellet plant uses large number of motors for an operation 

from raw material handling, green ball making till final iron ore pellet formation. A 6 MTPA 

iron ore pellet plant per hr output shall be around 1000 tonnes of Pellet/hr. Assuming that 

one unplanned outage needs around 4 hrs. to restart the production, by just avoiding 2 

such breakdown in a year, 8 hrs. of production loss can be saved. 

Electrical switchgear and MCCs, are essential parts of the electrical network in industrial 

plants. These are the core elements for the distribution of energy, protection and control 

of other components in the network e.g., motors, pumps, etc. 



 
  

 

Fig 1 : Causes of motor failure 

Traditionally, LV constant-speed motors were not thought to greatly impact the overall 

plant availability. However, in today’s situation most of the plant shutdowns can be 

attributed to them. 

A trip on any such motor or a fault in the operating motor starter in the MCC is enough to 

halt a process. These process shutdowns can be very costly and preventing one such 

failure per year would provide a return on the investment, through preventing or 

minimizing potential down-time 

Conventional maintenance practices & its limitations 

Maintenance practices in most of the plants are either preventive or corrective. Preventive 

maintenance which is done at a pre-determined time period is the most common and it 

consists of regularly scheduled maintenance inspections during which a complete 

overhaul of all equipment is made, regardless of its true need. It is the most common 

maintenance for switchgears, field instruments, motors, valves, pumps etc., and serves 

as an insurance against potential costly breakdowns during operation.  

Lack of actual data on performance, condition of switchgear and connected assets to 

operational personnel lead to practice of this regular interval maintenance independent of 

condition or necessities of service. Fact is that although maintenance is done regularly, 

there is still no guarantee that the equipment would not break down between inspections. 

On the other hand, corrective (or reactive) maintenance is performed only after a failure 

has occurred. Often maintenance team becomes reactive trying to find the exact cause 

and location of failure. 

 

 



 
  

Time required to locate exact fault and correcting it would mostly depend upon the 

person’s experience and skills available at plant location. Unfortunately as maintenance 

team changes time to time, the whole maintenance planning can be under threat if there 

is a lack of experience members.   

 

Fig 2 : Reactive maintenance is costly 

In nut-shell, reactive maintenance is not only costly to business but it can also lead to 

safety hazards, if safety instructions are not properly followed or some instructions are 

overlooked due to time pressure. 

LV MCCs evolution 

Traditionally, LV MCCs consisted of primarily electro- mechanical components with hard-

wired connections and basic functions that included a power switching device, short 

circuit and overload protection, local and remote actuation, and controller state indication. 

Also, early MCCs were designed with an input/output (I/O) structure that were centrally 

located near the point of control and were field wired to the MCC either directly to 

individual units or to the marshaling compartment. 

 

Fig 3 : MCC evolution 

 

 



 
  

MCCs technology has evolved over the years and traditional fixed type MCCs with hard 

wired technology has been replaced by sophisticated intelligent modular MCCs which 

allow users to monitor and analyze operations from anywhere at any time and provide 

access to critical operation information. 

However, intelligent MCCs with microprocessor relay technology still showed some 

limitation in the way the information available can be utilized effectively by maintenance 

teams. The major constraints observed at plant site were as below.   

 All the information provided from intelligent MCCs, mostly, has to be routed through 

DCS controller. This occupies memory space and also lowers at times the 

performance of the controllers. This is not desirable for the critical plant control 

applications as the main objective of the controller is process control and not 

information management.  

 Secondly, all maintenance oriented information is directed, mostly, towards the 

process operators, which have a little use of it since it is not relevant for process 

operation.  

 Above all, the information provided are hard to utilize by the maintenance staff as it 

doesn’t tell them what specific actions or corrective measures to be taken 

Information can only be meaningful when it can be directed where it is valued, understood 

and utilized.  

Therefore, there was a need of a single, unified environment with an ability to present the 

information in context to the right operator at the right time from any location. This 

information platform for maintenance-specific purpose was missing and without this a 

practical use of information was hardly possible. 

Possibilities with ABB MNSiS, Integrated MCC combined with Asset Monitoring 

Technology. 

Equipped with smart sensor measurement technique ABB MNSiS, Integrated MCC 

combined with Asset monitoring technology, presents a unique possibility of not only  

capturing the relevant information but also process it in a way that it can be easily 

understood and used by the maintenance team for corrective actions.  

As an example, if there is a current imbalance in a motor because of weakness in the 

insulation or the startup time is too long because of damaged bearings or there is a high 

temperature on the outgoing cable connection because of loose connection, etc. All the 

conditions can be observed by integrated MCCs which then evaluates through asset 



 
  

monitoring software put into the context and notifies to the operators before critical 

situation occurs. 

 

Fig 4: Asset Monitoring System with ABBMNSiS integrated MCC 

Asset Monitoring System distinguishes the assets that are under continuous operation,  

rarely operated or not used within specified time. It continuously evaluates all events, 

alarms, trips in case of maintenance and other working issues, and provides following 

information to maintenance team to prompt the right actions. 

 What is the problem? 

 Where is the problem? 

 What is the severity of the problem? 

 What caused the problem? 

 Who should initiate the rectification? 

 What actions are required for the rectification of the problem? 

All the conditions / problems are grouped into electrical, mechanical, operating and 

process related categories for easy identification and directed to appropriate maintenance 

team, who can take the necessary action. 

 

Fig 5: Maintenance issue detected, Asset monitor characteristics give possible 

cause and suggested action 



 
  

This technology also allows historical operational data collection, analysis, and trend to 

predict and protect future equipment failures and efficient spares management. 

 

Fig : 6 : Historical trends using asset monitoring 

To support the electrical operator a starter/feeder face plate depicting single line diagram 

is provided. The faceplate also contains all measured values and status information for 

online monitoring. 

 

Fig 7: Asset Monitor Face Plate 

Typical information that can be monitored using asset monitor face plate are - 

 Motor current  



 
  

 Motor temperature(PTC) 

 Motor KWH 

 Thermal image 

 Cos Phi; Power 

 Motor start time 

 Earth leakage current 

 Operating hours  

 Switch cycles of contactor K1, K2, K3 

 Module Insertion cycle 

 Outgoing contact temperature 

 Cubicle power loss 

 Phase voltages 

 Alarms and trips 

 

Fig 8: Asset Monitor Conditions and Sub-conditions 

 



 
  

Most importantly, all these information, that consumes a lot of communication bandwidth,  

is collected over Ethernet using OPC server without interfering the fieldbus interface 

which is used for process oriented data exchange and control. This bifurcation of 

communication of data also allows maintaining integrity of process control and 

maintenance workplace.  This makes it possible to identify and direct the information to 

the appropriate maintenance operator who can take the necessary action. Critical 

process control is not on stake and all maintenance related information is available for 

predictive maintenance. 

 

Fig 9: maintenance Information Flow using OPC Interface 

Conclusion  

Thanks to the technology, modern IT, and automation systems, plant operators can now 

be equipped with right information at right time and at right place to take most appropriate 

action so as to minimize the loss of productivity. With availability of present and historical 

operational data, plant teams can design maintenance strategy that avoids fire-fighting, 

reduces safety risks and unplanned shutdowns, and improve predictability of operations. 

However, availability of data and information can only be helpful when the maintenance 

programs are designed to use this information effectively rather than solely relying on 

traditional maintenance practices. This change often requires time, commitment, and 

wholesome training of the plant teams. A well-implemented and exercised condition 

monitoring maintenance practice can help to improve plant efficiency and reduce life 

cycle cost by achieving reduction in unnecessary maintenance and downtime.  

The technology is moving forward, and for business owners and plant operators the 

challenge is how to best utilize it and benefit from it.                                      


