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Case Study 6       Regional Utilities

Regional Utilities

Problem Description

GERU is a regional multi-service utility company that provides electricity (E), natural gas (NG), water (W), and telecommunications (T) services to its customers. GERU is interested in developing a system that will help manage its operations and enable its customers to track their energy consumption, check their payment history, and report power failures on-line. 

The company has classified its customers into three major groups: domestic (D), commercial (C), and agricultural (A) customers. Currently, the company has about 4,500 domestic, 1,200 commercial, and 100 agricultural connections. Each connection has associated characteristics and rates. The following table provides the unit rates that the company charges. Note that the rates vary by connection and service type.

	
	Rate ($/unit)
	Minimum monthly charge ($)

	Utility
	D
	C
	A
	D
	C
	A

	E
	0.015
	0.0350
	0.0250
	10
	100
	50

	NG
	0.020
	0.0400
	0.0400
	5
	30
	25

	W
	0.025
	0.0550
	0.0650
	10
	80
	100

	T
	0.005
	0.0065
	0.0055
	15
	120
	120


The customer’s bill is calculated using the rates presented above. The minimum monthly charge is assessed each month in which the service is active, regardless of whether the service is used. This charge includes the cost of meter reading, managing customer accounts, maintaining facilities, system readiness, etc. The city utility tax is assessed on the following bills: (a) Electric (10%); (b) Natural Gas (10%); (c) Water (25%).

Customers are permitted to pay without the bill in the case of loss of bill, late bill delivery, etc. The amount they pay is based on the previous month’s consumption. The balance is to be adjusted the next month, and interest needs to be added if the last month’s bill was not paid in full. Customers may pay either by cash, check, credit card, or direct transfer from a bank account.

Database Design

The following are the main entity types of the database of this company and their corresponding attributes. Use this information in order to: (a) Build an Enhanced E-R diagram; (b) Transform the Enhanced E-R diagram to a relational database. Identify the primary key(s) and the foreign key(s) for each relation. Draw the relational integrality constraints; (c) For each of the relations created, indicate its normal form. If the relation is not in the 3NF, decompose it into 3NF relations.
1. Customer: The main attributes are identification number, name, address, classification, type of services offered, sign-in date, etc.

2. Service: The main attributes are identification number, type, description, rate charged, etc.  

Note that a customer has at least one type of connection. At the end of the month, each customer gets a statement that presents the monthly consumption. The statement itemizes the customer’s expenses and presents the total $ amount due and due date. 

Queries:

1. At the end of each month, a statement is sent to all the customers. The statement presents the total consumption by service and total $ amount due. Create a list that has the following information: customer name, customer’s total consumption (by service), and total $ amount due. 

2. To analyze how the business is doing, the management needs the following information: 

a. List the total number of new connections set per month during the last year.

b. List the monthly income that was collected from domestic, commercial, and industrial customers during the last year.

c. List the monthly income that was collected by electric, natural gas, water, and telecommunication services during the last year.

3. The management has realized that some of the customers have made it a habit to submit late payments. List the customers that always pay late.

Forms:

1. Create a user sign-in form together with a registration form for new users.

2. Create the following data entry forms that are used for database administrative functions: customers, services, etc. These forms allow the user to add, update, and delete information about customers, services, etc.

3. Create a form that allows browsing through the customers’ information. Create a subform that presents for each customer the current month’s electricity, water, and gas consumption.

4. Create a form that allows the user to choose from a combo box a service type (water, electricity, etc). Create a subform that lists the name of the customers that used this service and the corresponding monthly consumption.

5. On the last day of the month, the company calculates the total consumption by service as well as the total consumption by customer type. Create a form that allows the user to choose from a list box a date (month and year). Create a subform that presents the total consumption by service on that date. Create another subform that presents the total consumption by customer type on that date.   

Reports:
1. Create the customer’s monthly statement. The monthly statement includes the following information: customer name, address, itemized monthly consumption, unit rate charged, itemized $ amount charged, total $ amount due, and due date. Create a logo for this company. Add the logo to the monthly statement.

2. Report the business’ balance for the current month. The report should include a date, total income, total expenses, and total revenues generated in the current month. Itemize expenses and revenues by service and customer type.

3. Prepare a list of the new connections made during the last month. The list should contain name and address of the customer and type of service(s) provided. 

4. Prepare the following charts that help to analyze the performance of this business:

a. Chart the total income generated per month during the last year.

b. Chart the number of new connections made per month during the last year.

c. For each service type, chart the monthly consumption during the last year.

d. For each customer type, chart the monthly consumption during the last year.

e. Chart the revenues generated per year during the last ten years.

5. Use the label wizard to create labels with the addresses of customers.

Visual Basic.NET Application Development

This database will mainly be used by the employees. Users are asked to enter a user name and password to log in to the database. New users are allowed to sign up. After successful login, users choose from a list the activity that they would like to perform. It is up to you to group the activities together. The following is an example of a list similar to what you will create. The list of activities consists of Customer, Service, Data Analysis. 

· If the option “Customer” is chosen, a new form opens that provides a list of activities that involve customers, such as add a new customer, update the information about a current customer, delete the information about a customer from the database, check the customer’s current balance, check the customer’s monthly consumption by service, etc. 

· If the option “Service” is chosen, a new form opens that provides a list of activities that involve services, such as add a new service type, update the information about a service type (update unit rate charged) from the database, check the monthly consumption by service, check the monthly revenues by service, etc.

· If the option “Data Analysis” is chosen, a new form opens that provides a list of analyses that can be performed, such as chart the monthly income by service, chart the monthly expenses, chart the monthly revenues, etc.  

Web Extension

The customers browse this database on-line from their PC at home or in the office. They use a login name and a password to enter the database. The customers should be able to do the following: (a) review their energy consumption and unit rate charged; (b) update their contact information or address; (c) check their monthly statement; etc. Develop an ASP.NET web application that will enable the users to access the database and perform the activities described above. 
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