[image: image6.jpg](o

CMEC IR
conference & exhibition
GRUPO CANALENERGIA

AUGUST 30 TO SEPTEMBER 1
RIO DE JANEIRO - BRAZIL






Opportunities and Challenges in the Brazilian O&M Market
Topics: Miscellaneous, supply chain, logistics
Brian Gaylord
Senior Analyst – Latin America

MAKE Consulting
Calle Quintana 27, Madrid, Spain
bg@consultmake.com
(The presentation of this paper is intended to be done in Portuguese at the conference)
INTRODUCTION

The objective of this paper is to analyze the challenges and opportunities within Brazil’s wind power operations and maintenance – O&M – market. This paper identifies the unique characteristics of the Brazilian wind power market and its impact on O&M services. Furthermore, this paper examines the current state of the Brazilian O&M market and trends that are impacting operation and maintenance of wind power assets. Lastly, this paper attempts to quantify the total market size opportunity for O&M services in Brazil over the upcoming decade. 
Brazilian wind turbine fleet is diverse
The operational fleet of wind turbines in Brazil is highly diverse for its market size. High interest among turbine OEMs to establish a presence in the Brazilian market has resulted in eleven turbine manufacturers with installed turbines in the market, as shown in Figure 1. Furthermore, 38 distinct wind turbine models are currently operational in Brazil. New turbines are being deployed in the market each year due to manufacturers customizing wind turbines to Brazil’s unique winds. Additionally, further evolutions inherent in turbine platform development will assure that the turbine fleet will continue to diversify. 
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Figure 1 – Brazilian wind turbine fleet by OEM - 2016

The high diversity of the Brazilian wind turbine fleet creates a major challenge for both project owners and the market’s O&M labor force. Turbine technicians must be trained in order to provide both scheduled maintenance and repairs for many distinct turbine models. Furthermore, asset owners must assure access to unique replacement components for turbine fleets. For example, major Brazilian renewable developer CPFL Renovaveis possesses a turbine fleet consisting of six different turbine OEMs and has announced orders with an additional two. This same challenge, however, may uniquely position CPFL, or other owners with diverse fleets, if they ever eventually choose to provide independent service to other wind power asset owners. 
TURBINE manufacturers dominate O&M 
Turbine manufacturers dominate O&M service market in Brazil since a major proportion of the wind turbine fleet is still under contract with the OEMs, as shown in Figure 2. This dynamic is supported by three major forces. First, the Brazilian wind power market is relatively young and possesses a high percentage of domestic developers compared to other emerging markets. Inexperienced asset owners tend to favour signing long-term service agreements with turbine OEMs to reduce risk. The trend toward OEM maintenance is reinforced by a strong preference by the BNDES for long-term O&M agreements, often of a minimum of ten years. Lastly, the emergence of the Brazilian wind power market has coincided with a major push by turbine OEMs into the O&M business. In many markets, turbine manufacturers have increased efforts to sign longer O&M service contracts in order to boost profitability. Ultimately, this creates a substantial barrier for independent service providers seeking to enter the Brazilian O&M market. 
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Figure 2 – O&M strategy market share by country
The Brazilian wind power market is rapidly expanding and maturing, however. Figure 3 illustrates the rapid forecasted expansion of Brazil’s turbine fleet over the upcoming decade. The existing pipeline of wind power projects with PPAs from auctions and in the free market means that the size of the operational market will likely double by 2019. The market could then triple by 2024 compared to 2015 despite reduced electricity demand growth if wind power is still supported by reserve power auctions in the near term. This will challenge the Brazilian wind power industry to keep pace with demand for new wind technicians, cranes and capable repair facilities in order to ensure turbine availability obligations. 
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Figure 3 – Evolution of the age of the Brazilian wind turbine fleet

The combination of the growth of the installed turbine base and the natural progression of time will create new opportunities for independent services providers – ISPs. To date, ISPs in Brazil have primarily been limited specific responsibilities associated with wind power project O&M. Such activities often executed by ISPs in Brazil include substation and blade maintenance. Figure 4, illustrates the impact Brazil’s growing and maturing wind turbine fleet through 2024 and accounts for expected finalizations of O&M service agreements with turbine manufacturers. Although a limited number of wind power projects will be available to sign new O&M contracts through 2018, a large potential market could exist by 2024. 
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Figure 4 – Forecast of service contracts under OEM control 

Unique wind conditions and geography create challenges
The exceptional wind resource in Brazil creates several challenges for wind power asset owners. The high capacity factors, often exceeding 50% at many sites, is quite unique at such a large scale. Critical components are experiencing loads and utilization levels largely untested in other markets. Gearboxes, in particular, are being challenged by high operational levels due to these high capacity factors. Many asset owners have already had to switch gearboxes well ahead of initially expected replacement schedules. Further accelerated deterioration of other components in turbine drivetrains has been experienced throughout the market because of high utilization levels. Other unique aspects of Brazil’s wind resource have impacted O&M. For example, Brazil’s unidirectional winds have paradoxically triggered problems such as yaw system failures, due to lack of utilization. Additionally, air composition at many project sites on Brazil’s coasts has necessitated increased maintenance diligence to prevent corrosion of both turbine and substation equipment due to high salt levels. 
Repairing and replacing wind turbine components has also been complicated by Brazil’s geography. This has often forced both turbine manufacturers and asset owners to invest in multiple regional facilities with replacement components across the country. This strategy is often necessary to reduce downtime while awaiting necessary parts in order to ensure turbine availability. Major component repairs can also be delayed, particularly in Brazil’s northeast, due to the long distance from wind project sites to the country’s industrial base in the southeast. Further delays can be experienced for components that are not produced in Brazil, particularly for gearboxes which must be imported from other continents. Lastly, crane availability in order to execute component replacements continues to be a challenge in Brazil. 
The geographic dispersion of wind power projects in Brazil also impacts the supply of turbine technicians. The remote location of most of Brazil’s wind power projects complicates the retention of skilled laborers. Although many asset owners possess large turbine fleets, the domination of the O&M market by turbine OEMs often results in high travel for technicians. Capable technicians are often poached among service groups but technician frustration with high travel levels far from home is very common. Training of local O&M labor will be critical to ensure proper maintenance of Brazil’s growing wind turbine fleet in the future. 
conclusion
Wind power asset owners, turbine manufacturers and potential independent service providers face several major challenges in the Brazilian market. The highly fragmented installed turbine base complicates training technicians. The rapid expansion of Brazil’s wind power fleet and its geographic dispersion will challenge asset owners and turbine manufacturers to address both labor and component replacement issues. O&M and replacement component price data was obtained from asset owners and turbine manufacturers interviewed for the elaboration of this paper and supporting reports. Figure 5 illustrates our analysis of this data and estimates the size of the Brazilian wind power O&M market over the upcoming decade. 
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Figure 5 – Forecast of Brazilian O&M service market 
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