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Introduction

In today’s economy, budgets are being cut, capital projects have decreased over time and operating expenditures are being more closely scrutinized. Especially in circumstances such as these, it is critical to keep in mind that nothing can operate without a reliable ﬂow of electricity. This paper will address the importance of optimizing your new equipment’s performance at installation, speciﬁcally:
· Service solutions recommended for new equipment and the beneﬁts of each 
· Key considerations when incorporating these solutions
Ways to optimize existing electrical distribution equipment will also be discussed















Literature Review
It’s well known that maintaining electrical equipment in industrial facilities is fundamental for optimizing equipment performance and reliability, and preventing unplanned downtime. Today, such maintenance is not only recommended, it’s required. While completing required maintenance activities can go a long way toward improving equipment performance, it’s important to keep in mind that maintenance work is only as effective as the people performing it. In other words, qualified, well-trained people are essential to properly maintaining electrical equipment, especially in today’s Lean environments where companies rely on fewer people to accomplish increasingly complex work.
Also, industry trends point towards companies downsizing their workforce and increasing productivity through technology and efficiencies. New technologies are being built into the electrical and mechanical equipment that can increase reliability, enhance workplace safety, and ultimately reduce the overall lifecycle costs of the electrical distribution systems. A facility’s life cycle must be planned upon the infrastructure of the various components which have a ﬁnite life. Items to address include technology obsolescence, component upgrades, and modernization options for the electrical and mechanical infrastructure. Generally, the overview of the CILECCTA curves of mechanical and electrical equipment components indicate a mean life expectancy of 20 years for most of the components. Of course, there are numerous installations that have been in operation for more than 20 years. In many of these cases, the equipment may appear to be working, but there are operational issues that need to be addressed. 
Even with annual preventive maintenance, there may be instances where the life span is shortened. Factors to consider include the operating environment and the availability of spare parts. But there are also ways not only to extend, but to optimize the useful life of the equipment.
A sound lifecycle strategy for the electrical infrastructure begins with the design, installation and commissioning phases. The balance of this white paper will focus on some key areas to address for new equipment installations.




Methodology
The following are methods/ways to optimize the performance of a new electrical or mechanical equipment:
1) Analytical Studies
 Analytical studies are extremely important when it comes to the application of new equipment to provide power to a process or building. The studies should be performed by professional engineers and implemented at the appropriate time during the project.
· A short circuit analysis should be performed prior to release for manufacturing. A short circuit analysis calculates fault-current levels throughout the electrical network to determine if the electrical equipment can withstand worst-case events. A short circuit analysis identiﬁes underrated or misapplied equipment
· The time-current coordination study should be completed prior to equipment energization. This analysis determines the optimal settings/ratings for protective devices which include: relays, fuses and circuit breaker trip units. 
· The arc flash analysis should also be completed upon energization. This analysis evaluates the available incident energy and also deﬁnes the arc ﬂash boundaries and personal protective equipment requirements.

2) Start-Up And Commissioning
 Start-up and commissioning conﬁrms the new equipment has been properly installed, meets factory standards and passes stringent performance tests. The on-site testing will establish the base line for future trending and analysis. Site testing is highly recommended since equipment can incur potential damage during loading, shipping, off-loading and/or rigging into position.

3) Maintenance Agreement
 Once new equipment has been purchased, it is advised to begin its ‘life cycle’ planning process. A multi-year maintenance agreement can help meet the requirements of NFPA 70E standards and also mitigate risks of unplanned downtime. Ranging from basic to complex, maintenance agreements can be customized to cover:
· Power equipment
· Automation and control systems
· Facility management software
· Preventive/predictive maintenance etc.

4) Extended Warranties
 Extended warranties are often incorporated into the speciﬁcation document for new equipment purchases. While they may be purchased after the point of sale, discounts are often offered if the extended warranty is purchased at the point of sale. 
As with any contractual agreement, thoroughly review the extended warranty plan. Speciﬁcally, note if parts and labour are included. Are there in/out charges for equipment or fees for expediting parts? Does the extended warranty address on-site emergency response? Finally, consider opportunities to leverage warranty extension with multi-year service agreements.

5) Replacement parts
 Keeping replacement parts on hand can play a crucial role in minimizing equipment downtime. As a rule, replacement parts should be purchased at the time of the equipment point of sale, since after-market pricing is typically higher. 

For the new equipment being purchased, identify the critical components that would have the most impact on production and, at a minimum, purchase those spare parts. If purchasing in the after-market, select OEM authorized parts to minimize any negative impact to the warranty. 
6) Invest in equipment redundancy
When you build proper redundancy into your processing, you’ll have a backup so operations can at least partly continue if a particular component fails. Your mechanical engineers can recommend which systems require redundancy to eliminate the potential for downtime due to such failure. For instance, since air compressors are vital to plant operations, a redundant system minimizes the possibility of a shutdown should that system fail.

Analysis Of Results
Electrical equipment, as the main drive sources, have been widely employed from industry to agriculture, from defence to community facilities, from domestic appliance to electronic products, etc. They are the foundation of the power industry and the core components of industrial machinery. Electrical machines consume about 46% of total electricity generated worldwide, resulting in about 6040 Mega-tonnes of CO2 emission. This is the largest portion of electricity use up to now, as shown in Figure 1. Therefore, motor energy efficiency is crucial for the energy conservation, environment protection, and global sustainable development. Consequentially, high-efficiency motors will dominate the market development of electrical machines worldwide
Besides the energy efficiency, there are many other specifications and/or requirements for the
design optimization of electrical machines, such as torque, power density, volume and weight.
For special applications like geologic or petroleum drilling engineering and aerospace engineering,
more requirements and extreme constraints should be investigated]. For example, the environment
temperature for motors used in petroleum and geology may reach 300 _C, or even to 500 _C. The high
surrounding temperature will result in severe performance degradation due to the increase of the
copper loss and the demagnetization of permanent magnets (PM) for PM motors.
Thus, all performance specifications and requirements including energy efficiency are vital for the
application of electrical machines. Consequently, improving motor performance is of great significance
to both the environment protection and the energy sustainability. To achieve this goal, optimization is always necessary
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Fig1 Global electricity demand by sector and end-use





















Conclusion

When purchasing new electrical equipment, consider incorporating the six steps outlined in this paper to optimize its useful life. If properly engineered, commissioned and maintained, electrical equipment can exceed its traditional useful life expectancy, thereby maximizing management, and maintenance of engineering projects. 
The life cycle strategy of a facility’s electrical infrastructure begins prior to new equipment being installed. The strategy should also include plans for technology obsolescence, how to upgrade system components and ultimately, modernization of the electrical system. 
For existing or aging electrical equipment, companies should at least incorporate more predictive maintenance technology into their overall lifecycle strategy. Data analysis and diagnostics can often detect a problem before it becomes a catastrophic event. Modernization and upgrade solutions are also available for the protective devices (active components) to enhance electrical reliability and workplace safety.




















Recommendation
From the above statements, it is recommended that equipment is well optimized before installation and procedures listed above are carried out, so that the machines or equipment used in engineering projects can be effectively managed cost, service and production wise. Doing this, measures are taken to ensure that the Global electricity demand by sector and end-use above is met, and the equipment is still useful during the life span. Also, only trained personnel should be allowed to operate equipment, thereby preventing any risk of damaged and worn out equipment. 
If these requirements are met, it is guaranteed that the equipment will reach the Global electricity demand by sector and end-use and thereby enabling effective management, operation and maintenance of engineering project in Nigeria.
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