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Overview
In contrast with other electricity ancillary services such as frequency regulation or capacity reserves where market based mechanisms are used for their acquisition, reactive power (measured in MVar and related to voltage stability) is less exposed to competitive mechanisms. Among some of the reasons behind these findings are the local nature of reactive power (“Vars do not travel well”), the limited number of potential providers and technological and modelling issues. The presence of distributed energy resources (DER) creates the potential for local market mechanisms for acquiring reactive power services by the system operator. This is a new way to deal with voltage stability issues. The increase of DER and the use of their capabilities will be important to support both, the transmission and distribution system reliability. 
This paper explores the international experience in the procurement of reactive power and related ancillary services. It involves system operators from different jurisdictions including Australia, the United States and Great Britain. The paper evaluates different procurement mechanisms and related compensation schemes. In addition, it also evaluates a novel approach (arising from the Power Potential initiative in the UK) for contracting reactive power services from DER using a market-based mechanism. The conceptual auction design applicable to the procurement of reactive power is also discussed. 
Methods
· Interviews with representatives from selected system operators (CAISO, NYISO, PJM, AEMO, National Grid) and from electricity distribution firms (Southern California Edison, Pacific Gas and Electric, UK Power Networks).  
Results 
· Competitive mechanisms for procuring reactive power are very limited in contrast with other ancillary services such as regulation and reserves.
· Procurement of reactive power by electricity distribution firms is not yet a fact. Reactive power is basically managed based on connection agreement specifications and most recently by the use of smart inverters by DER. 
· A good auction design for the procurement of reactive power would consider joint auctions (multiple supply points instead of single points), second price auctions (instead of pay-as-bid), more frequent auctions and shorter trading periods, and the specification of the counterfactual against which the auction results will be compared.  
· The Power Potential project in the UK involves contracting by the distribution system operator (DSO) on behalf of the transmission system operator (TSO) with new sources of reactive power. It is among the first to explore a novel market based mechanism for the procurement of reactive and active power services from DERs by the system operator.  

· There are different benefits that relate to the participation of DER (either aggregated or individually) in the ancillary service market: such as better visibility of DER by the System Operator enhancing forecasting, efficient investment (due to better use of existing DER infrastructure) and introduction of more competition (transmission versus distribution connected resources).

Conclusions

There is a lack of competitive mechanisms in the procurement of reactive power at both the transmission and the distribution level, in comparison with the procurement of other ancillary services. The lack of competition in reactive power supply, in contrast with other ancillary services, has contributed with the proposal of fixed methodologies (fixed rates, cost-based revenue) for procuring reactive power. Then, reactive power suppliers are more exposed to be over or under compensated. The introduction of more market oriented mechanisms and resources (such as DER) for acquiring reactive and active power services by the system operator opens new opportunities and new ways to deal with voltage stability issues. This also imposes new challenges such as the implementation of new types of agreements (apart from the traditional ones) between DER/system operator/electricity distribution firm and the use of new platforms to manage reactive power. 

Power Potential is a first of its kind in seeking to competitively procure reactive power from DER. It offers the opportunity to trial not only the DER performance in the provision of reactive and active power system but also an innovative procurement mechanism design.  
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