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Abstract 

The deregulation of the electricity supply industry in New Zealand has led to an 
increased level of interest in the security of electricity supply to rural communities. This in turn 
has led to questions about sustainable alternatives to conventional methods of electricity 
supp ly .  A solution may be the adoption of sustainable community sized renewable energy (RE) 
based distributed generation systems. However, choosing between the myriad of possibi l ities 
requires much data and analysis. 

An accurate analysis of electricity load and RE resource matching is normally 
required. In most cases, this is an expensive and time-consuming assessment. In  order to 
minimise these costs, and yet g ive due consideration to stakeholder preferences and technical 
uncertainty, a process incorporating the economic, social , environmental ,  and technical aspects 
of sustainable design i n  a relatively short timeframe will be required. 

This study developed such a method through the integrated use of the wind atlas 
assessment and analysis program (WAsP), the micropower optimisation model (HOMER), and 
three methods of decision analysis using logical Decisions for Windows (lOW) software, which 
formed the decision analysis framework, SPiRAL (Sustainable Power in Rural Areas and 
locations). 

The efficacy of the integrated use of the software in the SPiRAL framework was tested 
through two analyses using electricity load and RE resource data from a case study site. The 
first was an analysis using a ful l-year of data in a multi-method decision analysis process thus 
setting the framework in place. A further analysis then tested the minimum monitoring time 
requ ired to obtain and analyse the data for modelling meaningful results. 

In both analyses, the results were ranked based on stakeholder preferences between 
the economic, social, environmental, and technical aspects of sustainable energy systems. The 
clear representation of the uncertainty of the electricity loads and the RE resources was 
paramount in the results. The short-term analysis resu lts d iffered in small ways from the full
term, but were essentially similar. 

This study developed a decision analysis framework that del ivered transparent results 
in a manner likely to instil insight and confidence in them,  and this would provide the decision
maker with much valuable information on which to base their decision. 
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