DESIGN AND IMPLEMENTATION COMPUTERIZED POWER MONITORING SYSTEM

(A CASE STUDY OF POWER HOLDING COMPANY NIGERIA, PHCN, UYO)

ABSTRACT

This project research is focused on show-casing the means of monitoring the distribution of electrical power across local stations using computerized systems. It examines the concept of a computerized system and its importance in the manipulation of data to present useful and reliable information that will be used for decision-making. The research intends to find out a means of improving the operations of the PHCN, Uyo, by carrying out an analysis on the present method of operation. Also, the study created a new system to replace the old manual system of operation using the results gotten from this research. The research collected information using different research techniques such as interview method, observation method and referencing method. The research collected materials from different texts, magazines and from the Internet.
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CHAPTER ONE

INTRODUCTION

1.1 Introduction

In a world like ours today there is every need to manage funds in every activity being carried out. It is the concern of every firm to control its finances to ensure that unnecessary expenses are avoided. Financial management in a company has proved to be a great task involving the monitor of almost all departments of the company. As such, companies tend to be severe about the tools being used to manage these resources of theirs. This is because financial resources have to do with figures, calculations and computations which may present errors if not properly handled. To this end a computerized system will go a long way to sort many issues in managing financial affairs.

Monitoring power and issuing its bill is the job of Power Holding companies, and they intend to present this information to their customers/subscribers on time and precise. In Nigeria the situation is not different. The Power Holdings Company Nigeria (PHCN) PLC has been on the job for decades now. The issue now is how is it being done and whether the method being used yields the best results? With the growing rate of technology in our world today the question is not far fetched.

The use of manual means of manipulation of records has been proved to have different flaws attached to it so companies are gradually turning on to information technology for aid. Offices are no longer known for the piles of paper and files that it usually had. Rather it is made of devices that make up an automated office system, devices like, desktops, laptops, printers, scanners, etc.

A computerized system according to Friaser, C. (2007), involves the use of computer devices and connections to achieve tasks in a corporate environment. Using this type of system to manage activities will help solve problems of familiar problems being presented by manual systems.

This research project is focused on showing how a computerized system can be modeled to monitor power outage and present bills for it. It studies the characteristics of a computerized system and its components.

1.2 
Statement of Problem

Over the years electricity monitoring in PHCN(usually known as NEPA) has been operated using manual systems and this constitute irrespective of its innate and intrinsic shortfall. When customers go to the billing sections to pay up their accrued bills, they get entrapped in long interminable queues to inefficient machines. In light of this, payment of bills turns out to be hard nut to crack for customers. On the other side of PHCN officials, it has been a tedious and cumbersome task to be abreast of the condition of electricity cables, transformers etc, and these inabilities contributes to their poor and torpid attention to critical power problems. As a matter of necessity, only an online, real-time monitoring transaction processing system can revert these plagues associated with manual procedures of power monitoring system.

The question of turning to the computerized system rather than partially automated system which serves which serves as an impediments and discomfort due to poor operating environment becomes another problem to be resolved.

1.3 
Theoretical Background

The National Electric Power Authority (NEPA), which is now known as Power Holding Company of Nigeria (PHCN), was established by decree 24 of 1972 via the then electricity corporation of Nigeria and the Niger Dan Authority (NDA). It was accorded the mandate to generate, transmit, distribute, and market electricity.

It has on its own the task to develop and to maintain an efficient coordinated and economical system of electricity supply to all parts of Nigeria and other parts of West Africa like Benin republic, Ghana and Niger republics in the northern part of Nigeria. In the bid to meet with its statutory responsibility geared towards the satisfaction of its customers need worldwide constitute the establishment of the Alausa-Ikeja road office, which has been functional over decades.

Past, the system was not well efficient because the manipulations of the system were handled solely using humans’ operations which constituted different errors. In our time, it has become necessary to implement modern approaches to technology in order to manage activities of an organization.

1.4
 Objectives of the Study

The objective of this study is to show how a computerized system can be built for the PHCN Uyo, to aid the handle of electricity monitoring and bill presentation for customers. The study examines the distinction between a manual and computerized system, and intends to settle the problems created by manual systems by modeled automated systems. 

To employ Information Technology (IT) potentials in customers service and the organization as a whole, as well as to ascertain whether computerized system is of positive impact to the general service structure or a threat to the staff’s job security.

1.5
 Significance of the Study

Owing to the apparent and deliberate cynic approach of people towards the issue of whether or power monitoring system is expedient, the research project has the under-listed significance: 

Eliminates the problems inherent in the old power monitoring system/procedure by offering an automated real-time data processing approach.

Reduce complaints by aggrieved customers owing to poor service thereby upholding the corporate image of PHCN.

Educate PHCN officials of the use of computing operations to carry out transactions.

To ginger further study and research on the topic by other students and academicians.

1.6
 Scope of the Study

The scope of this study is focused on power monitoring in PHCN. It considers the procedures used for managing the billing system in PHCN and how a computerized system can contribute to the betterment of these activities. The study uses Power Holding Company of Nigeria (PHCN), Uyo as its case study.

1.7
 Definition of Terms
Electric Power: Electric power is the rate of energy consumption in a circuit. The electric power is measured in units of watts.

Capacitor: This is a passive two-terminal component used to store energy in an electric field.

Monitoring: This generally means to be aware of the state of the system in order to control the system effectively.

Bills: This is an amount of money owed for goods supplied or services rendered, set out in a printed or written statement of charge that is to be paid for at a later date by the consumers.

Voltage: This is the potential energy that makes the electrical current flow in circuit by pushing the electrons around. It is how we measure the difference in electrical energy.

Supply: This is the amount of electrical energy that is being released to a particular circuit within a particular. Supply determines the consumption of power.

CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.0 
Introduction

In this chapter we shall focus on the contributions of different professionals and authors on the matters of this topic. The chapter intends to review different ideas of these contributors in order to clarify some issues that will aid the completion of this work. Some of these ideas are presented under different headings in this chapter.

2.1 Electric Power System

According to Thomas M. (2006) “An electric power system is a network of electrical components used to supply, transmit and use electric power.” An example of an electric power system is the network that supplies a region's homes and industry with power - for sizable regions, this power system is known as the grid and can be broadly divided into the generators that supply the power, the transmission system that carries the power from the generating centers to the load centers and the distribution system that feeds the power to nearby homes and industries. Smaller power systems are also found in industry, hospitals, commercial buildings and homes. The majority of these systems rely upon three-phase AC power - the standard for large-scale power transmission and distribution across the modern world. Specialized power systems that do not always rely upon three-phase AC power are found in aircraft, electric rail systems, ocean liners and automobiles.

Williams, J. (2009) observes that an “electric power is the mathematical product of two quantities: current and voltage. These two quantities can vary with respect to time (AC power) or can be kept at constant levels (DC power).”

Most refrigerators, air conditioners, pumps and industrial machinery use AC power whereas most computers and digital equipment use DC power (the digital devices you plug into the mains typically have an internal or external power adapter to convert from AC to DC power). AC power has the advantage of being easy to transform between voltages and is able to be generated and utilized by brushless machinery. DC power remains the only practical choice in digital systems and can be more economical to transmit over long distances at very high voltages . 

The ability to easily transform the voltage of AC power is important for two reasons: Firstly, power can be transmitted over long distances with less loss at higher voltages. So in power systems where generation is distant from the load, it is desirable to step-up (increase) the voltage of power at the generation point and then step-down (decrease) the voltage near the load. Secondly, it is often more economical to install turbines that produce higher voltages than would be used by most appliances, so the ability to easily transform voltages means this mismatch between voltages can be easily managed. 

Solid state devices, which are products of the semiconductor revolution, make it possible to transform DC power to different voltages, build brushless DC machines and convert between AC and DC power. Nevertheless devices utilizing solid state technology are often more expensive than their traditional counterparts, so AC power remains in widespread use.

In Nigeria, power systems have been managed in different ways by the then NEPA (Now PHCN). The reputable source has been the Kainji Dam of Niger. Monitoring the supply of this power to the public has always presented a heavy task for PHCN officials. It becomes rather important to turn to a computerized system in order to solve some of these problems.

2.2 
History of Electric Power

In 1881 two electricians built the world's first power system at Godalming in England. It was powered by a power station consisting of two waterwheels that produced an alternating current that in turn supplied seven Siemans arc lamps at 250 volts and 34 incandescent lamps at 40 volts. However supply to the lamps was intermittent and in 1882 Thomas Edison and his company, The Edison Electric Light Company, developed the first steam powered electric power station on Pearl Street in New York City. The Pearl Street Station initially powered around 3,000 lamps for 59 customers. The power station used direct current and operated at a single voltage. Direct current power could not be easily transformed to the higher voltages necessary to minimize power loss during long-distance transmission, so the maximum economic distance between the generators and load was limited to around half-a-mile (800 m).

That same year in London Lucien Gaulard and John Dixon Gibbs demonstrated the first transformer suitable for use in a real power system. The practical value of Gaulard and Gibbs' transformer was demonstrated in 1884 at Turin where the transformer was used to light up forty kilometers (25 miles) of railway from a single alternating current generator. Despite the success of the system, the pair made some fundamental mistakes. Perhaps the most serious was connecting the primaries of the transformers in series so that active lamps would affect the brightness of other lamps further down the line. Following the demonstration George Westinghouse, an American entrepreneur, imported a number of the transformers along with a Siemens generator and set his engineers to experimenting with them in the hopes of improving them for use in a commercial power system.

One of Westinghouse's engineers, William Stanley, recognized the problem with connecting transformers in series as opposed to parallel and also realised that making the iron core of a transformer a fully enclosed loop would improve the voltage regulation of the secondary winding. Using this knowledge he built a much improved alternating current power system at Great Barrington, Massachusetts in 1886.

By 1890 the electric power industry was flourishing, and power companies had built thousands of power systems (both direct and alternating current) in the United States and Europe. These networks were effectively dedicated to providing electric lighting. During this time a fierce rivalry known as the "War of Currents" emerged between Edison and Nikola Tesla who was employed by Westinghouse over which form of transmission (direct or alternating current) was superior. In 1891, Westinghouse installed the first major power system that was designed by Tesla to drive an electric motor and not just provide electric lighting. The installation powered a 100 horsepower (75 kW) synchronous motor at Telluride, Colorado. On the other side of the Atlantic, Oskar von Miller built a 20 kV 176 km three-phase transmission line from Lauffen am Neckar to Frankfurt am Main for the Electrical Engineering Exhibition in Frankfurt. In 1895, after a protracted decision-making process, the Adams No. 1 generating station at Niagara Falls began transferring three-phase alternating current power to Buffalo at 11 kV. Following completion of the Niagara Falls project, new power systems increasingly chose alternating current as opposed to direct current for electrical transmission.

Developments in power systems continued beyond the nineteenth century. In 1936 the first experimental HVDC (high voltage direct current) line using mercury arc valves was built between Schenectady and Mechanicville, New York. HVDC had previously been achieved by series-connected direct current generators and motors (the Thury system) although this suffered from serious reliability issues. In 1957 Siemens demonstrated the first solid-state rectifier, but it was not until the early 1970s that solid-state devices became the standard in HVDC. In recent times, many important developments have come from extending innovations in the information technology and telecommunications field to the power engineering field. For example, the development of computers meant load flow studies could be run more efficiently allowing for much better planning of power systems. Advances in information technology and telecommunication also allowed for remote control of a power system's switchgear and generators.

2.3 
Concept of a Computerized Power Monitoring System

A computerized system, also referred to as an automated system, is mainly a combination of computer devices that work together to execute jobs or tasks in a firm. It may consist of networks, hardware, software, and connections. The computer plays an important role in the system in achieving its main purpose which is to gather, sort, store, present and retrieve data/information. According to Morgan, F (2008) “computerized systems intend to solve the most pressing office problems and present the data in a more logically clear format that will aid in the use of the information by the management to make useful decisions.” 

A computerized power monitoring system is a collection of different components that control the distribution of electric power from one source to another and present the computation of its relative value in preferred terms, say monetary, current or voltage terms. (Ethan, P., 2011). The system uses the information collected from different engineering source to present and store billing information in a suitable format. A database is used to store the information being manipulated in the system.

The use of a computerized power monitoring system eliminates some hitches being presented by other remote approaches. The distribution of power may be too cumbersome to compute if a computer model is not used, some error may occur in the information presented. Also, storing the information may take so much space of an office if kept in papers and files, which is not at all safe. The automated system helps to manage information and uses logical approaches to keep these information up-to-date. A computerized power monitoring system is usually managed by am Administrator that is computer inclined. (Hector, G., 2010)

2.4
 Components of Power Systems

There are different components of power system that aid the workability of the system. They include supplies, load, conductors, and reactors and capacitors.
2.4.1 Supplies
According to Katz, E (2004) “all power systems have one or more sources of power. For some power systems, the source of power is external to the system but for others it is part of the system itself.” Direct current power can be supplied by batteries, fuel cells or photovoltaic cells. Alternating current power is typically supplied by a rotor that spins in a magnetic field in a device known as a turbo generator. There have been a wide range of techniques used to spin a turbine's rotor, from steam heated using fossil fuel (including coal, gas and oil) or nuclear energy, falling water (hydroelectric power) and wind (wind power).

The speed at which the rotor spins in combination with the number of generator poles determines the frequency of the alternating current produced by the generator. All generators on a single synchronous system, for example the national grid, rotate at sub-multiples of the same speed and so generate the same frequency. If the load on the system increases, the generators will require more torque to spin at that speed and, in a typical power station, more steam must be supplied to the turbines driving them. Thus the steam used and the fuel expended are directly dependent on the quantity of electrical energy supplied. An exception exists for generators incorporating power electronics such as gearless wind turbines or linked to a grid through an asynchronous tie such as a HVDC link — these can operate at frequencies independent of the power system frequency.

Depending on how the poles are fed, alternating current generators can produce a variable number of phases of power. A higher number of phases leads to more efficient power system operation but also increases the infrastructure requirements of the system.

Electricity grid systems connect multiple generators and loads operating at the same frequency and number of phases, the commonest being three-phase at 50 or 60 Hz. However there are other considerations. These range from the obvious: How much power should the generator be able to supply? What is an acceptable length of time for starting the generator (some generators can take hours to start)? Is the availability of the power source acceptable (some renewables are only available when the sun is shining or the wind is blowing)? To the more technical: How should the generator start (some turbines act like a motor to bring themselves up to speed in which case they need an appropriate starting circuit)? What is the mechanical speed of operation for the turbine and consequently what are the number of poles required? What type of generator is suitable (synchronous or asynchronous) and what type of rotor (squirrel-cage rotor, wound rotor, salient pole rotor or cylindrical rotor)?

2.4.2 Loads
Power systems deliver energy to loads that perform a function. These loads range from household appliances to industrial machinery. Most loads expect a certain voltage and, for alternating current devices, a certain frequency and number of phases. The appliances found in your home, for example, will typically be single-phase operating at 50 or 60 Hz with a voltage between 110 and 260 volts (depending on national standards). An exception exists for centralized air conditioning systems as these are now typically three-phase because this allows them to operate more efficiently. All devices in your house will also have a wattage, this specifies the amount of power the device consumes. At any one time, the net amount of power consumed by the loads on a power system must equal the net amount of power produced by the supplies less the power lost in transmission.

Making sure that the voltage, frequency and amount of power supplied to the loads is in line with expectations is one of the great challenges of power system engineering. However it is not the only challenge, in addition to the power used by a load to do useful work (termed real power) many alternating current devices also use an additional amount of power because they cause the alternating voltage and alternating current to become slightly out-of-sync (termed reactive power). The reactive power like the real power must balance (that is the reactive power produced on a system must equal the reactive power consumed) and can be supplied from the generators, however it is often more economical to supply such power from capacitors.

A final consideration with loads is to do with power quality. In addition to sustained over-voltages and under-voltages (voltage regulation issues) as well as sustained deviations from the system frequency (frequency regulation issues), power system loads can be adversely affected by a range temporal issues. These include voltage sags, dips and swells, transient over-voltages, flicker, high frequency noise, phase imbalance and poor power factor. Power quality issues occur when the power supply to a load deviates from the ideal: For an AC supply, the ideal is the current and voltage in-sync fluctuating as a perfect sine wave at a prescribed frequency with the voltage at a prescribed amplitude. For DC supply, the ideal is the voltage not varying from a prescribed level. Power quality issues can be especially important when it comes to specialist industrial machinery or hospital equipment. (Blalock, T., 2009)

2.4.3 Conductors
Conductors carry power from the generators to the load. In a grid, conductors may be classified as belonging to the transmission system, which carries large amounts of power at high voltages (typically more than 50 kV) from the generating centers to the load centers, or the distribution system, which feeds smaller amounts of power at lower voltages (typically less than 50 kV) from the load centers to nearby homes and industry.

Choice of conductors is based upon considerations such as cost, transmission losses and other desirable characteristics of the metal like tensile strength. Copper, with lower resistivity than aluminum, was the conductor of choice for most power systems. However, aluminum has lower cost for the same current carrying capacity and is the primary metal used for transmission line conductors. Overhead line conductors may be reinforced with steel or aluminum alloys.

Conductors in exterior power systems may be placed overhead or underground. Overhead conductors are usually air insulated and supported on porcelain, glass or polymer insulators. Cables used for underground transmission or building wiring are insulated with cross-linked polyethylene or other flexible insulation. Large conductors are stranded for ease of handling; small conductors used for building wiring are often solid, especially in light commercial or residential construction. (Chapman, S., 2007)

Conductors are typically rated for the maximum current that they can carry at a given temperature rise over ambient conditions. As current flow increases through a conductor it heats up. For insulated conductors, the rating is determined by the insulation. For overhead conductors, the rating is determined by the point at which the sag of the conductors would become unacceptable.

2.4.4 Capacitors and Reactors
The majority of the load in a typical AC power system, is inductive; the current lags behind the voltage. Since the voltage and current are out-of-sync, this leads to the emergence of a "useless" form of power known as reactive power. Reactive power does no measurable work but is transmitted back and forth between the reactive power source and load every cycle. This reactive power can be provided by the generators themselves but it is often cheaper to provide it through capacitors, hence capacitors are often placed near inductive loads to reduce current demand on the power system. Power factor correction may be applied at a central substation or adjacent to large loads.

Reactors consume reactive power and are used to regulate voltage on long transmission lines. In light load conditions, where the loading on transmission lines is well below the surge impedance loading, the efficiency of the power system may actually be improved by switching in reactors. Reactors installed in series in a power system also limit rushes of current flow, small reactors are therefore almost always installed in series with capacitors to limit the current rush associated with switching in a capacitor. Series reactors can also be used to limit fault currents.

As stated by Marshall, B. (2005), Capacitors and reactors are switched by circuit breakers, which results in moderately large steps in reactive power. A solution comes in the form of static VAR compensators and static synchronous compensators. Briefly, static VAR compensators work by switching in capacitors using thyristors as opposed to circuit breakers allowing capacitors to be switched-in and switched-out within a single cycle. This provides a far more refined response than circuit breaker switched capacitors. Static synchronous compensators take it a step further by achieving reactive power adjustments using only power electronics.

2.5 
Prospects of a Computerized Power Monitoring System in PHCN

The following are the prospects of implementing a computerized power monitoring system in PHCN, Uyo:

It will aid the computation of bills for PHCN customers

It will present reliable means of keeping important information about customers and the power they consume.

It will provide a source of customer care. Some problems that are complained by different areas will be properly noted and well serviced with time.

Managerial problems in PHCN will be reduced as information will be readily made available.

It will keep account of customers’ payments for a particular period of time to help sort out pressing issues.

CHAPTER THREE

RESEARCH METHODOLOGY, ANALYSIS AND DESIGN

3.0 
Introduction

This chapter focuses on the research methodology of this work. The chapter show-cases the system design steps for the new system which include, the input design, output design, algorithm, and program flowchart. These steps are necessary for the designing of the new program.

3.1
 Research Methodology

This is the structural approach used in the collection of the necessary data useful for the completion of this research. During the course of this work different research techniques were used for the collection information, some of these techniques include, interviewing method, observation method, and referencing method.

A face-to-face interview was conducted with some staff of the PHCN Uyo, to collect information about their day-to-day activities and how it is being operated. Observations were also made to this respect and their books and files were checked to collect field details for different records in their database.

Other sources of information include textbooks, newspapers, magazines, the Internet, and other journals.

3.2 
System Design

System design involves the steps for planning the development of the new system and they include:

Input Design

Output Design

Program Flowchart

3.2.1 Input Design
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Fig. 1

3.2.2 Output Design

       See Appendix C

3.2.3 Program Flowchart

         See Appendix A.

CHAPTER FOUR

SYSTEM IMPLEMENTATION AND DOCUMENTATION

4.0
Introduction

This chapter considers the system implementation of this project. It shows the system design flowchart, choice of programming language, analysis of modules, programming environment, and implementation.

System Design Diagram
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Choice of Programming Language

There are different types of programming language that can be used to design this model of system. Some of these programming languages include, Visual Basic, QBasic, C++, JAVA, PASCAL, Dbase, to mention but a few. For the purpose of this program, Visual Basic was used to design the new system. This is because the language is user-friendly, less case sensitive, and suitable for database management design.

  Analysis of Modules

MODULE 1 (Main Page)

This module contains link to other pages of the system. It contains other sub-modules of the system that has different functions that they perform in the system.

MODULE 2 (Password)

This module allows the user to his/her password for verification. If a user’s password is not registered in the system the default program will prompt the user with an invalid entry and request for a registered password.

 MODULE 3 (Main Menu)

This module allows the user select a particular choice of task to execute in the system. It contains the modules to different pages in the system.

MODULE 4 (Registration)

This module is used to register new customers into the system. New customers are registered and old customers are updated. The system has a database sub-module that stores the records of registered customers.

MODULE 5 (Billing)

This module is used to compute the bills of customers over a particular period of time. The computed bill is being stored and printed out for customers on request.

MODULE 6 (Complaints and Repairs)

This module is used to enter the complaints laid by customers from different locations. The complaints are being submitted for check to higher managers who in turn approve for it to be handled appropriately.

MODULE 7 (End)

This module ends the program. At different pages there is an exit sub-module that finally links to this module.

   Programming Environment 

This system will work effectively in windows 98, 2000, NP, and XP. However, in order to design the IDE environment is required. The IDE is user-friendly and presents the programmer with suitable tools for design. The system is made up of Hardware and software facilities.

Hardware: This is the physical components of the system also referred to as peripherals. The system requires a complete computer system which contains a monitor, keyboard, printer, and CPU. Other hardware components may be found the network connections form one system to another in the office.

Software: this is the non-physical components of the system. It is a suite of program or instruction(s) given to the computer to execute. This system requires an excel package to run the database of the system, also the system requires that Visual basic programming language be installed in the system for the purpose of updating and maintenance of the new system.

   IMPLEMENTATION

In this phase the new system is being implemented to show its compatibility and that it meets the requirements being specified by the users of the system. The system is being installed and tested also to check errors that may occur, if any error, then the program is to be debugged and maintained. During this phase the PHCN personnel are being trained on the use of the system by the programmer. 

There are different types of software product implementation method which include iterative, incremental approach, embedded and generic methods. The embedded method of software product implementation was used for this system implementation. Embedded models are part of materials that come with the software product. It allows the user to view a sample of the program before the entire system is being installed.

CHAPTER FIVE

SUMMARY, CONCLUSION, AND RECCOMENDATION

5.0  Introduction

This chapter studied the summary, conclusion, and recommendation of this research.

5.1   Constraints of the Study

The following factors intended to hinder the progress of this research;

Lack of funds to carry out the research and create the system required

Limited time given for the completion of the project coupled with normal academic activities

Unavailability of materials in the school library that is related to the topic of research

Virus attack on the computer system used in the typing the work

Low response of PHCN officials during interviews.

5.2   Summary

Monitoring the distribution of power in PHCN entails a great deal of precaution and specification. It is required that for every customer that accumulates a bill within a particular period that the bills are paid off before the next period or their power is being disconnected. Computing and storing this information requires less error occurrences or there will be misrepresentations. Computerized power monitoring system is a computer-based system that aids the control of these information and stores the in a logically designed system. The system is used to compute the bills of customers and to also collect their complain over the use of the power being discharged in their area. The new system intend to replace the old manual system that consist of different errors.

5.3   Conclusion

Using an automated system should be the pursuit of any standard firm that intends to manage information in their company.  An automated system constitutes different advantage that makes business today turn to its method of operation. Managing the distribution of electric power is only but one of the areas where Information technology is useful, numerous others abound. It is therefore for good that any firm should adopt this measure.

5.4   Recommendations

The following are the recommendations made for the use of the new system:

The staff of PHCN should be trained on the use of the new by a professional.

The programmer of the system or a reliable professional should be employed to maintain the system from time and to also update the system.

A reliable network should be built that will ensure even distribution of the software suit to different offices in the firm.

More computer devices should be purchased and placed in the offices.

Customer should be educated on new changes that may have occurred due to the implementation of the new system.

Backup systems should be created for the database of the system to avoid unnecessary loses of important information.
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