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EXPERIMENTAL STUDY AND DESIGN OF SMART
ENERGY METER FOR THE SMART GRID

ABSTRACT
The demand for energy is increasing as a result of the growth in both population and industrial development. To improve the energy efficiency, consumers need to be more aware of their energy consumption. In recent years, utilities have started developing new electric energy meters which are known as smart meters. A smart meter is a digital energy meter that measures the consumption of electrical energy and provides other additional information as compared to the traditional energy meter. The aim is to provide the consumer and supplier an easy way to monitor the energy. Smart meters are considered a key component of the smart grid as these will allow more interactivity between the consumers and the provider. Smart meters will enable two-way and real-time communication between the consumers and the provider. Considering the increase of electricity demand in Saudi Arabia, smart meters can decrease the overall energy consumption. This paper presents the development of a GSM and ZigBee based smart meter. This meter can measure the energy and send the information to the service provider, who can store this information and notify the consumer through SMS messages or through the internet.

INTRODUCTION
The system that utilizes one-way communications to collect the data is referred to as automated meter reading (AMR) system. While the system that utilizes two-way communications with the ability to control and monitor the meters is referred to as advanced metering infrastructure (AMI) system. The combination of automatic reading and two-way communication are the reason why the meter is called smart and they are also the difference between the traditional energy meter and the smart meter. 
The idea of AMR technology is to do the meter reading automatically and accurate. The benefit of AMR is reducing the meter cost to the supplier and billing the customers with actual meter readings. In addition, AMR will increase the accuracy of the readings and it can allow frequent reading. Smart meters are able to send the readings over communication lines and recognize their addresses and to activate/deactivate internal modules.
 To have that capability, AMR requires a specific infrastructure which would make it bidirectional. Such an infrastructure is called AMI. The communication medium in an AMI system must ensure the communication between the smart meters and the central computer at the service provider. The AMI network has the ability to register meter points, communicate into the customer premises, service connecting and disconnecting and other capabilities. 
The communication structure can be wired like Power Line Communication (PLC) or wireless like Global System Mobile (GSM) and WiMAX. The chosen way must take into account the distances between the devices and the existing infrastructure. GSM is a digital mobile telephony system that digitizes and compresses data before sending it. The main advantage of the GSM is its widespread use throughout the world and the use of subscriber identity module (SIM) cards to send short message service (SMS) messages. 
Another new technology that smart meters are using is the ZigBee communication. ZigBee is a low-cost, low-power, wireless mesh networking standard. It is best suited for local coverage such as Home Area Networks (HANs). ZigBee is a key technology for the smart grid considering its automated controllability of appliances, ability to control devices, and lower installation and upgrade cost. ZigBee can offer meter-to-meter communication and remote monitoring ability of whole home conditions. Smart meter is an important component of the smart grid. 
Detailed load flow can be provided by such meters to the distributers so they can manage the grid effectively. Other features like recording the power quality, detecting any unauthorized access to the meter and storage capability will all help and improve the grid. Smart grid is a type of electrical grid that intelligently responds to the behaviour and performance of all electric power components in order to deliver electricity services efficiently. The smart grid delivers electricity from suppliers to the consumers by using digital technologies to save energy, reduce cost and increase reliability of the system. With various studies going in the direction of smart grid in Saudi Arabia [lO,II], the need for smart metering projects are essential for the success of a complete smart grid. In this paper, the authors designed and developed a simple smart meter prototype that uses both GSM and ZigBee. 
The meter takes advantage of the widespread use of the GSM network with its SMS capability and the easy to use ZigBee network to send and collect the energy consumption data. Zigbee is used to communicate with other devices. Furthermore, this paper also explains how the data can be collected by the service provider and distributed to the consumers.
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