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REMOTE POWER SYSTEMS
In the harsh, isolated Western Australian regions, local farmers and pastoralists have depended on their own fuel supplies since the mid-nineteenth century. In recent times, more regional people are considering whether to develop renewable energy systems, such as wind and solar power. 
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Above - Outback farms and communities need to rely on a consistent power supply which at times may be difficult to supply - so self-sufficiency is sought.
During the past 10 years, the Western Australian Government has provided significant financial support to remote customers investing in their own renewable energy systems to supply their electricity needs. 
The North West Interconnected System or NWIS extends from the towns of Karratha to Port Hedland, with lines leading to Paraburdoo, Pannawonica and Yarrie. Horizon Power is responsible for the remote North West system, as well as the Non-Interconnected System (NIS) which supplies power to customers in 27 isolated towns.

Launching into regional energy
During the 1980s, very few remote customers were using renewable energy as part of their household power generation systems. A survey of pastoralists was conducted by the State Government in 1991 and it identified three main barriers to the wider use of renewable energy. These barriers were the initial capital cost, a lack of confidence in the performance of renewable energy systems, and the lack of an available service to maintain equipment. In 1995, the Murdoch University Energy Research Institute (MUERI) recommended the introduction of a financial subsidy to assist remote householders invest in their own renewable energy equipment.
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Above - House in the country with independent power supply.
It was hoped that this financial subsidy would increase renewable energy in the regions and improve the quality of rural life by limiting environmental pollution. It would also reduce the need to extend the electricity grid to these extremely isolated areas. MUERI found that renewable energy can be a cost-effective method to generate power for remote customers. Connecting to the main electricity grid may cost $10,000 per kilometre of power lines. In contrast, the cost of a small renewable energy system to run a farm shed light, using one panel and a small battery, may be as low as $200. 

In September 1996, the Western Australian Government announced the Renewable Energy Remote Area Power Systems rebate scheme. Through this scheme, remote customers began receiving assistance to install stand-alone household power supplies, incorporating renewable energy. Each eligible household could receive a maximum $8,000 rebate. This scheme was run by the Office of Energy, with a budget of $2 million over four years.

In the first 12 months of the scheme, the Government provided some $446,987 in rebates to 62 householders. In this first year, there was close to $1 million invested in renewable energy. The majority of rebates were given to people in extremely isolated locations in the Kimberley, Pilbara, Gascoyne, Mid West and Goldfields/Esperance region. 

About 50 per cent of the successful applicants used their rebates to upgrade their diesel generators and install renewable energy equipment. The majority of applicants decided to use solar photovoltaic (PV) cells. The federal government current RAPS scheme is expected to run in WA till 2010.  
What is a RAPS system?

As a result of the Government scheme, many remote households have developed their own Remote Area Power Supply (RAPS) systems, which are small-scale, self-contained units, less than 50 kilowatts. RAPS systems range from small petrol generators to more complex installations using only renewable energy, with a combination of both also being possible. A RAPS system that has a combination of energy sources is termed a hybrid RAPS system. 
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Above - A hybrid RAPS system.
The main components of a RAPS system are as follows:

· A power supply (generation equipment); 

· Energy storage equipment (the components that store energy for later use); 

· Power conditioning and control equipment (the components that convert one form of power to another, or control the flow of power in a system). 

The amount of power produced by renewable energy devices (such as photovoltaic cells and wind turbines) varies significantly on an hourly, daily and seasonal basis due to the variation in the availability of the sun, wind and other renewable resources. Backup generation devices may be required to meet any shortfall of energy during these times of low wind speeds or low sunlight.
Since wind and sunshine are not always available when energy is in demand, backup storage may be required in RAPS systems. The energy is usually stored in deep-cycle lead acid batteries that are similar to car batteries. When several batteries are connected, they are called a battery bank. Battery ratings are expressed using the voltage and the storage capacity of the battery. This capacity is expressed in Ampere-hours. The capacity is stated as an Ampere-hour value at a discharge rate, which is noted by a “C” followed by a number indicating the rated hours. An example of a typical rating is a 2 volt battery with a capacity of 100Ah@C100 rate.

Battery banks consist of many batteries connected in a series to provide the correct voltage for a system. Also, “vented cell” (wet cell) or “sealed cell” (gel cell) batteries can be used to store electricity generated by renewable energy technology. Batteries in a RAPS system must have a good performance at low and high temperatures, a long-cycle life in deep discharge applications and a high energy density. In all systems, to protect the battery bank from over-charging and over-discharging, a battery charge controller should be used. A battery charge controller is more commonly referred to as a regulator. There are three main types of regulators:

· Shunt regulators: When the batteries are fully charged, the power from the renewable source is dissipated across a dump load. These are commonly used with wind turbines. 

· Series regulators: When the batteries are fully charged, the power from the renewable source will be switched off. 

· PWN regulators: The regulator switches the control device on and off really quickly. 

Another, less common type of regulator is the maximum power point tracker. This is used with photovoltaic modules.

Renewable energy systems often provide low voltage, direct current (DC) from batteries, solar panels or wind generators. However, electricity from the main grid is provided as alternating current (AC) at 240 volts in Australia. Most appliances are manufactured to suit this AC supply. People with RAPS systems need to have an inverter, which is an electrical device that changes DC into AC. The inverter enables the use of standard appliances in RAPS systems. Generally, inverters used in most household systems now produce power of a similar quality to that in the main electricity grids. 

People using larger RAPS systems will require sophisticated system controllers. The functions performed by system controllers include:

· Disconnecting or reconnecting renewable energy sources. 

· Disconnecting or reconnecting loads. 

· Implementing a load management strategy. 

· Starting diesel generators if battery voltage is too low or if load becomes too high. 

The correct sizing of RAPS systems is very important. If the system is too small, power shortages will be experienced and the batteries may be damaged by excessive discharge. If the system is too large, it will be unnecessarily expensive. The size of the system depends on the electricity load. The availability of wind and solar energy will also determine the size and the type of system to be used.

More investment in RAPS systems 

Now, the Renewable Remote Power Generation Program (or RRPGP) is managed by the Australian Government’s Australian Greenhouse Office. Under the funding program, special rebates are provided for new renewable energy systems which replace existing fossil fuel generation in remote areas of Australia. 
The objectives of the program are to: 
· Help provide an effective electricity supply to remote customers. 

· Assist the development of the Australian renewable energy industry. 

· Help meet the energy infrastructure needs of indigenous communities. 

· Lead to long-term greenhouse gas reductions. 

The total funding available to Western Australia is $95.6 million. 

The Renewable Remote Power Generation Program includes various funding sub-programs for different types or sizes of renewable energy systems. Another significant initiative is the Remote Area Supply (RAPS) Program. The RAPS Program provides rebates for small-scale renewable energy systems in off-grid areas (that is, remote areas outside of the South West and Pilbara electricity grids). Rebates are available for renewable energy systems serving Aboriginal communities, pastoral stations, tourist operations, other businesses and individual households. 
Useful references
Horizon Power 
http://www.horizonpower.com.au

Renewable energy – small scale applications
http://www1.sedo.energy.wa.gov.au/pages/smallsc.asp

Information about the RRPGP program  http://www.environment.gov.au/settlements/renewable/rrpgp/

Department of Local Government and Regional Development
http://www.dlgrd.wa.gov.au/

For more information about the RRPGP and RAPS programs 
http://www.environment.gov.au/settlements/renewable/rrpgp/
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