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Abstract 

 Distributed generation projects are being developed at increasing rates in Alberta’s 

deregulated electricity market. Technological advancements, increased consumer applications 

and the entry of non-traditional developers are changing the way electricity has been 

conventionally valued in Alberta’s electricity market. 

Through a mixed method approach this research study research examines the 

development of distributed generation applications in Alberta. The research includes a 

quantitative data collection of existing projects in the province and a qualitative interview of key 

stakeholders to assess the opportunity and challenges for distributed generation development in 

Alberta. The results show that deregulation of Alberta’s electricity market has been a key driver 

for innovation both technologically and economically in the development of distributed 

generation projects. As distributed generation projects continue to penetrate the industry, the 

existing technical and planning requirements for Alberta’s electrical system operations will need 

to be revised. 
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Glossary of Key Terms and Concepts 

Term Definition 

Capacity The amount of electric power delivered by a generator, 
measured in kilowatt (kW) or megawatt (MW). 

Demand Transmission Service 
(DTS) 

The service provided to loads for interconnection access to 
the Alberta transmission system. 
 

Deregulated Electricity Market  At the turn of the century, market forces were introduced to 
the electricity sector and the power industry was divided 
into generation, transmission and distribution. Private firms 
now owned and operated generators that could bid hourly 
to sell power into markets (Thorton & Monroy, 2011, p. 
4816). 

Dispatchable generation A dispatchable source of generation refers to an electrical 
power generator that can be turned on or off. An example 
of a conventional dispatchable generation source would be 
a coal or natural gas power generator. In contrast, some 
renewable energy sources are considered intermittent and 
non-dispatchable. This would include generation sources 
such as wind and solar. 

Distribution Facility Owner 
(DFO) 

Entities that own and operate distribution lines, the portion 
of the electrical system operating at 25 kilovolts (25,000 
volts) or less. These distribution lines provide service to 
most consumers, except for some very large industries that 
are directly connected to the transmission grid. 

Distributed Generation (DG) A source of electric power generation connected directly to 
the distribution network or on the customer side of the 
meter (Ackermann, Andersson, & Soder, 2001). 

Distributed Energy System An energy system in which conversion units are located 
close to energy consumers (Alanne & Saari, 2006, p. 556) 

Driver A resource, process or condition that creates opportunity 
for success. 

Micro-generation Regulation Micro-generation refers to environmentally friendly, small-
scale generators that produce one megawatt or less and are 
connected to the distribution system. Because Distributed 
Generation and Micro-generation overlap, clarification has 
been provided in Appendix C. 

Transmission Facility Owner 
(TFO) 

The owner of the system of high-voltage power lines and 
equipment that links generating units to large customer 
loads and to distribution system. 

 

  



8 

DRIVERS FOR THE DEVELOPMENT OF DISTRIBUTED GENERATION IN ALBERTA 

 

Introduction to Alberta’s Electricity Industry and Shifting Priority on Climate Change 

Today’s electricity grid has been hailed as a twentieth-century engineering triumph 

(Bakke, 2016). The current North American centralized energy system was built during an era of 

large infrastructure and industrial expansion over a half century ago. Most of the electricity 

produced in the Organization for Economic Co-operation and Development is generated from 

large centralized generating facilities (International Energy Agency, 2002, p. 19). These facilities 

produce and transmit electricity through high-voltage transmissions systems that then, at reduced 

voltage, transmit the energy through local distribution systems to consumers. Alberta is part of 

this system and has a network of transmission and distribution lines, which span across the 

province. This approach to energy production and distribution has supported the development of 

Alberta’s large fossil fuel generation facilities. Coal-fired and natural gas-fired generation plants 

continue to provide 90 per cent of the province’s electricity requirements (Alberta Electric 

System Operator, AESO 2015 Annual Market Statistics, 2016).  

On November 22, 2015, the Government of Alberta announced its Climate Leadership 

Plan (Alberta Environment and Natural Resources, 2015). The plan includes an economy-wide 

price on carbon which comes into effect January 1st, 2017. It also calls for the retirement of all 

remaining coal-fired generation facilities in the province by 2030, and further, will encourage the 

development of 5,000MW of renewable energy through the Renewable Electricity Program 

(REP). On November 23, 2016, the Government of Alberta announced its endorsement of the 

Alberta Electric System Operator’s (AESO) recommendation to transition from an energy-only 

market to a new framework that includes both an energy market and a capacity market. A key 

driver for this market transition was to support other Climate Leadership Plan initiatives such as 

the previously mentioned REP and the phase-out of emission from coal-fired generation (Alberta 
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Electric System Operator, Alberta's Wholesale Electricity Market Transition, 2016). At the time 

of writing, only some of the policy mechanisms to achieve these goals have been announced. 

These include the implementation of a Renewable Electricity Program (REP) which will be 

achieved through a series of Request for Proposal (RFP) competitions beginning in 2017 

(Alberta Electric System Operator, Renewable Electricity Program, 2016). Initial assessments 

indicate that this plan will focus on the retirement of large coal-fired generation facilities and 

encourage the development of large-scale wind power. The impact and magnitude of these 

announcements will most certainly reshape Alberta’s industry on a scale that has not occurred 

since deregulation was implemented in 2001. For the purposes of this study, the announcements 

have been noted, but details of the policies have not been released and it is unclear how they will 

impact the industry going forward.  

What is clear, however, is that the proposed announcements have the potential to reshape 

Alberta’s electricity for decades to come, and therefore a thoughtful discussion about what that 

future industry might look like needs to be held. In this light, one factor that needs further 

consideration is the impact of distributed generation (DG), which is an electric power generation 

source connected directly to the distribution network or on the customer side of the meter. In 

other words, in contrast with large generating stations, a DG facility produces power at a 

consumer’s location or on the local distribution network (International Energy Agency, 2002, p. 

7).  

Over the last several decades, technological innovations, changing economic and 

regulatory environments have resulted in a renewed global interest in DG. DG’s share of 

additional global capacity contributions nearly doubled from 21 percent to 39 percent from 2003 

to 2012 (Owens, 2014, p. 26). During this period, investment in distributed power increased five-
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fold, from $30 to $150 billion and annual distributed power capacity additions grew by 300 

percent from 47 to 142 GW per year (Owens, 2014, p. 26).  

In Alberta, the Micro-generation Regulation (2008) represents the only specific 

provincial government policy focused on the development of small-scale renewables which 

currently accounts for roughly 15 MW of installed DG capacity (Alberta Electric System 

Operator, Micro-generation in Alberta, 2016). Comparatively, some jurisdictions in the U.S. 

have adopted policies to encourage the development of DG, including California which has 

targets to achieve 12,000 MW of renewable DG by 2020 (California Public Utilities 

Commission, 2013). New England ISO, which is more comparable in size to Alberta, currently 

has roughly 1,600 MW of installed PV DG and is anticipating to grow to 3,200 MW by 2025 

(ISO New England, 2016). This increase investment and deployment of distributed power 

capacity has been particularly driven by the deregulation of electricity markets and concerns 

about environmental impacts from greenhouse gas emissions.  

With an established deregulated1 electricity market, Alberta has begun to experience an 

uptake in residential, commercial and industrial2 DG applications. This trend towards more DG 

is confirmed by the International Energy Agency (2002), which lists five major factors that 

contribute to this evolution. These factors are as follows: development in DG technologies, 

constraints on the construction of new transmission lines, increased customer demand for highly 

reliable electricity, the electricity market deregulation and concerns about climate change 

(Pepermans, Driesen, Haeseldoncksx, Belmans, & D'haeseleer, 2005, p. 787).  

                                                           
1 In other jurisdictions and in some literature, the term deregulated can also mean liberalized. For the purpose of 

this research, these two terms hold the same meaning.  
2 Residential, commercial and industrial sector applications align with the AESO’s customer sectors (Alberta Electric 

System Operator, AESO 2014 Long-term Outlook, 2015, p. 6).  
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 The energy system lies at the core of sustainability just as balanced energy supply and 

demand can assist to increase resource efficiency, and minimize unwanted wastes, thereby 

reducing the adverse environmental impacts of energy production. Sustainability in a DG system 

would thereby aim to reduce energy consumption, reduce sources of energy waste, minimize 

pollution and emissions, and promote sustainability in both the centralized and decentralized 

generation systems (Momoh, Meliopoulos, & Saint, 2012, p. 15). Specifically, the rise of 

distributed power is also being driven by the ability of distributed power systems to overcome 

the constraints that typically inhibit the development of large capital projects and transmission 

and distribution lines (Owens, 2014, p. 5).  

To be clear, even though the drivers for distributed power are strong today, this growing 

trend does not spell the end of central power stations. A variety of forces, such as increasing 

urbanization and continued economies of scale, are creating a sustained need for central power in 

many locations. Thus, the rise of distributed power is occurring against the backdrop of a 

continuation of centralized power development. This is leading to a new era in which central 

power stations will co-exist with growing DG applications. In this emerging landscape, 

centralized power generation and distributed power systems can be integrated in order to provide 

a range of serves that could not otherwise be provided by either alone (Owens, 2014, p. 12). 

The emergence of such trends has the potential to create challenges for Alberta’s existing 

electricity market and centralized infrastructure system. This research examines DG 

development in the context of Alberta’s electricity market and system, and identifies key drivers 

and challenges that exist today in the implementation of these projects. 
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Review of Distributed Generation in Alberta 

Centralized Electricity Grid 

 As early as the 1930s centralized generation was the leading form of generation in the 

United States due to the advent of the AC3 grid (Carley, 2009). For most of North America’s 

electricity grids history, power generation has been in the hands of vertically integrated, 

state/crown-owned utilities that operate as monopolies within a region. These utilities owned the 

generators, transmission lines, and distribution networks (Thorton & Monroy, 2011, p. 4810). 

The expansion of the modern transmissions grid facilitated the development of the centralized 

electricity system as we know it today in order to achieve economies of scale for the generation 

facilities. 

In Alberta, this situation led to a significant expansion in the development of coal, which 

can be traced back to the early 1970s. In a 1973 policy report, coal was identified as a low cost, 

abundant source of power that could reliably serve Alberta for decades to come (Energy 

Resources Conservation Board, April 1973). Between 1969 and 1990, Alberta constructed 15 of 

its existing 18 coal-fired generation facilities, consisting of over 80 percent of the existing coal 

installed capacity today (Alberta Electric System Operator, Current Supply Demand Report, 

2015). Coal-fired generation is by far the most greenhouse gas intense form of electricity 

generation and, not surprisingly, comprises some of the largest GHG emitting facilities in 

Alberta. In 2010, of the top seven GHG emitting facilities, five were coal plants (Alberta 

Environment and Sustainable Resource Dev, 2010). That year Alberta’s coal-fired power plants 

                                                           
3 Alternating Current 
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emitted a total of 43.2 MtCO2e4, which represented 18.5 percent of all GHG emission in the 

province (Anderson, Weis, Thibault, Khan, Nanni, & Noah, 2013, p. 35).    

Although not isolated to Alberta, we can attribute the centralized and vertically integrated 

electricity system to the development of large scale fossil fuel generation facilities in the 

province. The introduction of market reforms in the late 1990s laid the groundwork for the 

shifting industry we see today.  

Alberta’s Deregulated Electricity Market 

Alberta began the process of market reform and the deregulating its electricity industry in 

1996 and the wholesale energy market was established in 2001. Since then, the Alberta market 

has continued without major redesign and has attracted generation investment necessary to serve 

the provinces growing demand (Olmstead & Ayers, 2014, p. 102). From an economic 

perspective, the market has been viewed as a success, delivering low cost electricity to 

customers. In the current ‘energy-only’ market structure, price is the sole indicator and thereby 

creates an incentive for generators to be large, dispatchable and fossil fuel-based in order to be 

the lowest cost producer.  

Daniel, Doucet and Plourde (2002), note that the underlying intent of the Electric 

Utilities Act of 1995 was to introduce competitive market forces that would provide price signals 

that would lead to increased market efficiencies. But unlike most North American jurisdictions 

embarking on restructuring, high cost was not a key driver, as Alberta already had an embedded 

low cost system (Daniel, Doucet, & Plourde, 2002, p. 6). The two important drivers were a desire 

to streamline regulatory processes and move towards market-based decision making. Although at 

the time the deregulated market design did not explicitly consider environmental impacts such a 

                                                           
4 MtCO2e – Million metric tons of carbon dioxide equivalent 
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greenhouse gas emissions, allowing for market-based decision making would create the 

opportunity for the market to find value in unexpected places.   

Alberta’s transmission policy is another defining feature to its electricity market that has 

shaped the industry’s development. Transmission infrastructure in Alberta remains a regulated 

segment of the industry, as it is considered a natural monopoly. That is to say, the most efficient 

manner to develop transmission is by a single firm, as opposed to many. In the context of 

Alberta, there are several transmission developers with service territory monopolies. The 

Transmission Regulation (Alberta Regulation 86/2007, 2009) currently states that in the long 

run, sufficient transmission capacity must be constructed to ensure that there will be no 

congestion in the electricity system. The design of this policy obviates the need, and in some 

respects, the benefit of locating generation near load in the long run; it does not prevent 

congestion from occurring in the short run. One important implication of this policy is that 

Alberta has a single uniform pool price at each point in time rather than multiple potentially 

different pool prices as is common in many other jurisdictions (Olmstead & Ayers, 2014, p. 

104).  

The policy is inherently designed to serve large centralized generation over distributed 

generation (DG). Noting this from the Transmission Regulation of the Electric Utilities Act, as 

section 47 (a)(i) states, “that the cost of transmission system are wholly charged to DFOs and 

customers” (Alberta Regulation 86/2007, 2009). That is to say, connection to the transmission 

system for large generation facilities is paid for by customers, whereas DG connections must be 

paid for by the developer. At present the DFOs have no incentive to connect DG projects (Lopes, 

Hatziargyriou, Mutale, Djapic, & Jenkins, 2007, p. 1191). Delivering an uncongested 

transmission system and lack of locational signals reinforces a centrally designed electricity 
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system. This can lead to unintended consequences of transmission system overbuild and removes 

incentives for an efficient use of existing infrastructure (Momoh, Meliopoulos, & Saint, 2012, p. 

7). Further it distorts market signals to load customers and undervalues the benefits provided by 

DG resources, which are listed below. 

Alberta’s current system favors integration of large-scale generation assets, either that be 

fossil fuel generation or large scale wind facilities (Howell, 2015). As pressures increase to curb 

electricity emissions, improve energy and cost efficiency, and deliver continued reliability, the 

development of DG technologies may pose a challenge and an important opportunity for 

Alberta’s existing electricity system. 

Distributed Generation Overview 

The basic idea of distributed generation is actually not new. The trend can be regarded as 

part of a historical continuum. A couple centuries ago, every single home in the far North was 

equipped with a furnace. Wooden fuel was collected locally and served the needs of the home 

(Alanne & Saari, 2006, p. 540). Today, DG is more commonly understood to be a generation 

facility that serves a customer on-site or provides support to a distribution network, connected to 

the grid at distribution-level voltages. Distributed generation falls into the broader concept of a 

‘distributed energy system’, which refers to an energy system where energy conversion units are 

located close to energy consumers (Alanne & Saari, 2006, p. 556). The trend is pervasive across 

society and the global economy. Telecommunications, computing, retail, and entertainment have 

all moved toward decentralization (Owens, 2014, p. 5). The information technology revolution 

and the subsequent emergence of the internet – itself a distributed network – have enabled 

industries to decentralize in order to get close to customers and react more quickly to local 

conditions (Owens, 2014, p. 9). 



16 

DRIVERS FOR THE DEVELOPMENT OF DISTRIBUTED GENERATION IN ALBERTA 

 

Because of their flexibility, DG applications are creating new opportunities for non-

traditional generation developers and energy consumers with the aim to transition towards 

sustainable energy systems. Although they represent a small share of the electricity market, DG 

technologies already play a key role for applications in which reliable electricity is crucial, as a 

source of emergency power capacity, and as an alternative to expansion of local networks. For 

these applications, dispatchable DG technologies are critical and most often include traditional 

fossil fuel-fired reciprocating engines or small turbines. Environmentally-friendly technologies 

such as solar photovoltaic and wind are intermittent sources of generation and are considered 

non-dispatchable. These technologies have also increased in adoption due to their environmental 

attributes over the last few decades (Momoh, Meliopoulos, & Saint, 2012, p. 2).  

The rise of distributed energy is being driven by the same forces that are propelling the 

broader decentralization movement. DG technologies are more widely available, smaller, more 

efficient and less costly today than they were just a decade ago. 

Distributed Generation Drawbacks 

Centralized grids with considerable coal-fired power plants are a significant contributor 

to local/regional air quality and greenhouse gas emissions related to climate change. While DG 

embraces a wide range of technologies, including fossil-fired DG technologies, emissions from 

DG tends to be lower than coal-fired power plants or utilities that use large portions of coal, as is 

the case in Alberta. At the same time, emissions from DG technologies (except renewable 

sources), are generally higher than best available combined cycle natural gas-fired turbine 

technology. This is a key disadvantage for fossil fuel-fired DG technologies.  

DG imposes a widely recognized risk to public safety that must be and can be addressed 

in any interconnection requirement. Utilities are tasked with the management of the electricity 

distribution system and know whether a line is energized and can respond safely to an issue. 
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Consumer ownership and operation of generation can change that unless the proper standards 

and safeguards are applied. A consumer-owned generation unit could unexpectedly energize a 

line that the utility is otherwise unaware of and could possibly injure a utility worker, citizen or 

cause a fire. Provisions can be made to ensure the DG is not adversely impacting the utility grid 

and is safely interconnected with the grid. Unfortunately, the cost of mitigating impacts and 

ensuring safety can sometimes make the installation of DG less cost effective (Momoh, 

Meliopoulos, & Saint, 2012, p. 18).  

Despite the advantages achieved through grid expansions and large centralized power 

plants, there are further drawbacks. A key consideration is the lack of incentives for utilities to 

support energy efficiency, as the profit of utilities is most commonly tied to the amount of 

energy that is sold. In addition, as observed in the power outage of 2003 in the northeast US, an 

interconnected grid can propagate problems causing cascading failures. The blackout was a 

result of poor management of power coming in from hundreds of different sources over 

thousands of miles of transmission lines (Thorton & Monroy, 2011, p. 4810). Although 

improved reliability protocols have been implemented since (U.S.-Canada Power System Outage 

Task Force, 2004), these events and the increased frequency and magnitude of natural disasters 

highlight a significant threat to the existing electricity system. Centralized plants are enormous 

operations that require costly management or large infrastructure. These facilities are susceptible 

to unreliability and instability under unforeseeable events. Their limitations in terms of 

efficiency and environmental impacts have been a key driver in the development of DG 

technologies (Momoh, Meliopoulos, & Saint, 2012, p. 3).  

DG development poses an economic risk to incumbent utilities and their consumers 

unless appropriate rate structures or cost recovery mechanisms are established (Momoh, 
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Meliopoulos, & Saint, 2012, p. 3). On-site power production circumvents transmission and 

distribution costs for the delivery of electricity. These costs average about 30% of the total costs 

of electricity (International Energy Agency, 2002, p. 33). These technologies can be an important 

source of electricity during emergency situations and can be used by distribution utilities to deal 

with local network congestion problems (International Energy Agency, 2002, p. 48).  

 

Research Purpose and Questions 

 

As noted above, the increased interest in distributed generation (DG) has the potential to 

alter the production and distribution of electricity significantly. Despite the apparent importance 

of this development, there is a paucity of in-depth consideration of the challenges and 

opportunities that accompany DG. 

Purpose of the Study 

The purpose of this research is to increase the body of knowledge on Alberta’s DG 

experience. This research focuses on the question: what are the drivers for the development of 

distributed generation in Alberta’s deregulated electricity market? For Alberta’s existing 

electricity market and centralized infrastructure system, the development of DG has the potential 

to create challenges. This research aimed to gather an understanding of DG development in the 

context of Alberta’s electricity market and system, and to identify key drivers and challenges that 

exist today in the development of these projects. This research could provide key information to 

DG developers, policymakers and system planners on how to address challenges that exist within 

Alberta’s electricity system. To answer the key question above, the following questions are also 

answered in this study: 

1. How much distributed generation capacity has developed in Alberta, and where 

geographically? 
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2. What are the key drivers for distributed generation development in Alberta? 

3. What are the key challenges for developers of distributed generation in Alberta? 

It should be acknowledged that at the time of participant interviews and the writing of this 

research, the industry is undergoing significant changes to market structures and promotion of 

renewable generation resources. It is my intention that the timely nature of this research can 

directly serve policy makers and industry, highlighting the key drivers and challenges that impact 

the development of DG today in Alberta. The research does not suggest specific policies or 

regulations that are needed or hinder the development of DG. The focus of this research is to 

assess how the existing electricity framework impacts the decision-making process in the 

development of DG in Alberta. 

 

 

 

 

 

  



20 

DRIVERS FOR THE DEVELOPMENT OF DISTRIBUTED GENERATION IN ALBERTA 

 

Methodology and Project Design 

 

Research into Alberta’s DG development is scarce and yet the interest in Alberta is 

growing. To answer the research questions above, a mixed method approach was chosen as the 

collection of both quantitative and qualitative data enabled a greater depth of understanding to 

the drivers and challenges of DG development in Alberta. This chapter presents the design 

considerations and rational for the methodological approach, participant selection, data 

collection, and data analysis.  

Research Design  

 Traditional research design has focused on either a qualitative or quantitative approach to 

data gathering (Wellington & Szczerbinski, 2007, p. 18). However, mixed methodological 

research employing a combination of quantitative and qualitative methods has been developing 

rapidly in the last few years (Molina-Azorin & Lopez-Gamero, 2016, p. 134). Johnson and 

Onwuegbuzie (2004) define mixed methods as a formal class of research where the researcher 

mixes or combines quantitative and qualitative research techniques and methods in a single 

study.  

Johnson and Turner (2003) present the fundamental principle of mixed research; 

encouraging researchers to collect multiple data sets using different strategies, approaches and 

methods. By following this principle, the resulting mixture of methods is likely to produce a data 

set that holds complementary strengths and non-overlapping weaknesses (Johnson & 

Onwuegbuzie, 2004, p. 18). The goal of mixing is not to search for corroboration but rather to 

expand understanding (Johnson & Onwuegbuzie, 2004, p. 19).  

An important consideration when designing and conducting a mixed methods study is 

whether mixed methods, as compared with a single method design, best addresses the research 

problems and questions (Molina-Azorin & Lopez-Gamero, 2016, p. 135). While mixed methods 
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can be more expensive and time consuming than a single method research, in general, the 

combination of qualitative and quantitative techniques will limit their respective weaknesses 

(Guthrie, 2010, p. 46). That is to say, the central premise of mixed methods studies is that the use 

of quantitative and qualitative approaches in combination may provide a better understanding of 

the research problem and complex phenomena than either approach alone (Molina-Azorin & 

Lopez-Gamero, 2016, p. 135). Table 1 provides a summary of the mixed approach used for 

quantitative and qualitative methods, the data collection, purpose and intended results. 

Table 1: Mixed Method Research Approach 

Design Data Collection  Purpose/Objective Results/Interpretation 

Concurrent 

Mixed 

Method  

Quantitative Data 

Collection:     

Distributed Generation 
Database (technology 
type, size of unit, 
location) 

Perform analysis to 
understand what kind 
of Distributed 
Generation units are 
developing in Alberta 

What & Where is it 
developing? 

Qualitative Data 

Collection:     

Distributed Generation 
Interviews 

Gather Data & Assess 
Drivers and 
Challenges for 
Development 
(Opportunities and 
Issue) Why is it developing? 

 

The quantitative and qualitative data collection was performed independent of the other, 

analyzed and then later discussed for enhanced interpretation. This approach aligns with the 

principles of mixed method research; complementarity, development and expansion (Johnson & 

Onwuegbuzie, 2004, p. 22). Ridenour and Newman (2008) note this as a ‘non-integrative’ 

approach, as the two methods are performed independently without integrating them to a 

common purpose and this approach is the most frequently cited in mixed method literature 

(Ridenour & Newman, 2008, p. 27). As a researcher, this approach enabled the necessary 
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flexibility to most appropriately address the research problem (Guthrie, 2010, p. 46). The 

following two sections provide the specific quantitative and qualitative methods used in this 

research.   

Quantitative Data Method  

My research focused on gathering several key pieces of data, including location, fuel type 

and unit size. The data collection methods were performed in two ways, as shown in Table 1. 

First, quantitative data was collected from the Alberta Electric System Operator (AESO). The 

AESO manages all transmission interconnections with load and generation resources in the 

province. With a mandate to maintain system reliability, they also must work closely with the 

Distribution Facility Owners (DFOs). The DFOs manage all distribution interconnections with 

load and generation resources in the province. All generating assets are required to set up 

agreements with either the AESO or DFOs, depending on the size of the unit. These agreements 

have project-specific information on each unit. This information provided the key source for data 

to evaluate DG assets in the province and their characteristics. Also included is data collected 

from the Micro-generation Regulation. For further explanation on the distinction between micro-

generation units and DG units see Appendix C. 

The results from this part of the research will provide a quantifiable assessment of DG 

development across the province. Further, these results will be paired with the qualitative results 

to provide a robust assessment of DG in Alberta.  

Quantitative Data Method Limitations 

 While collecting AESO data on DG assets, I found poor data record keeping prior to 

2009. Due to system changes that occurred around this time, it was unreliable to determine when 

projects came online prior to 2009. Therefore, the analysis was limited to January 1st, 2009 to 

October 31, 2016. These data limitations restricted the analysis to a snap shot of existing 
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installed capacity up to October 31, 2016. It was not possible to evaluate how and when DG 

projects have connected overtime. 

 Due to the existing record-keeping practices in place, only high-level information on 

location, fuel type and unit size was available for this research. There is no current reporting 

criterion that specifies technologies. This may be due to the nature of a competitive market, 

where developers are competing with each other to use the best technology available.   

 At this time, the data is not publically available and therefore the data was aggregated to 

limit any site or project-specific information being released. Ultimately, the research was aimed 

at collecting a high level assessment of existing DG installations in Alberta.  

Qualitative Data Method  

The qualitative data was collected through one-on-one semi-structured interviews with 

seven key stakeholders chosen for their knowledge and expertise with existing and prospective 

development of DG in Alberta. Other qualitative methods such as surveys were considered, but 

ultimately an interview method was determined to be most appropriate due to the technical 

complexities of the research (Adams, Khan, & Raeside, 2007, p. 129). Further it was critical as a 

means to discuss directly the issues under investigation and tap into participant’s perspectives 

(Johnson & Onwuegbuzie, 2004, p. 18). Conducting individual semi-structured interviews 

provides the opportunity to examine how large-scale social transformations are experienced, 

interpreted, and ultimately shape the responses of strategic social actors (May, 2002, p. 201). 

Selecting an in depth interviewing approach would encourage departures from current 

understanding and the opportunity to gain a new perspective on the problem (Rubin & Rubin, 

2012, p. 49).  

The interview structure employed purposive interviewee sampling. I distributed email 

invitations to participants in this study amongst my professional network, providing ethical 
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information and consent forms. Due to the technical depth of Alberta’s electricity industry, I 

sought participants who possessed the following criteria: 

1) A minimum of five years of experience in the Alberta electricity market 

2) Have worked on the development of distributed generation in Alberta 

These criteria are required to ensure participants hold appropriate understanding both on 

the complexity of Alberta’s electricity market and distributed generation developments in the 

province to date. In order to mitigate some research bias, I presented my research proposal to 

several industry working groups and invited interested participants to contact me for more 

information. This allowed some participants who may not have heard about the research to 

otherwise to be included in the sample selection process. Overall, I received more interest than I 

had initially anticipated. I collected consent forms on a “first-come first served” basis, selecting a 

group of 7 participants for the study. Each participant was asked to volunteer for a 1.5 hour in-

depth, semi-structured interview that were recorded and transcribed. I also took handwritten 

notes throughout all interviews. Locations of the interviews varied and were mutually agreed 

upon in advance. Two of the interviews were conducted over the phone due to long distance 

travel limitations. The in-person interviews were conducted at participant’s offices and one was 

conducted at my office.  Interviews were conducted from August 2016 to September 2016, and 

each lasted from 45 minutes to an hour and half in length. The interviews produced over 80 

pages of in-depth, qualitatively rich data, much more data than can be discussed within the 

context of this research project, and as such, results are focused on key themes that were most 

common amongst research participants. 

Qualitative Data Analysis 

To analyze the large amount of data collected accurately, I used a multi-step process 

outlined in Figure 1 below to narrow the findings to key themes. Due the complexity of the topic 
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and industry, this process was effective to tease out specific themes throughout the interviews. 

The first step was to transcribe all the audio recordings. I spent time listening to each 

participant’s narrative so I could better understand their points of emphasis. Secondly I reviewed 

all the transcription data and created a spreadsheet to lay out the collected data. The data was 

first organized into three sectors: residential, commercial, and industrial. Then the data was 

sorted and placed into three categories, Policy/Regulatory Considerations, Technical/Technology 

Considerations and Market/Economic Considerations. Lastly, the data was subcategorized into 

drivers and challenges. These categories provide helpful guidance when evaluating data and have 

also been noted in the research of IEA (2002), Joskow (2008), Lopes et al. (2007), Martin 

(2009), Thornton and Monroy (2011).   

Figure 1: Multi-step Qualitative Data Process 
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Ethical Research Consideration 

This research was sensitive in nature because many of the participants are industry 

competitors. Specifically, the participants were sharing proprietary information on technologies, 

costs, and market development strategies. I ensured that full confidentiality would be kept for all 

participants and that any information disclosed in this research would be aggregated to ensure 

nothing specific to them or their organization would be revealed. This study has been approved 

by the Royal Roads University Research Ethics board. 

Strengths and Weaknesses of Interviews 

Trustworthiness was increased by ensuring confidentiality was maintained for all 

participants. The confidential semi-structured nature to the interviews was critical to the 

research. It allowed for a free exchange of sensitive information, but also the personal 

perspective from a variety of market participants. Overall the interviews provided a broad stroke 

across the industry, and there is much more of the industry that could be consulted with on this 

subject but gathering a high-level assessment was deemed achievable with the participants. 

Discussions with participants unveiled enormous detail and complexity in the development of 

DG projects that simply was not fully captured in the data. Research and case studies on the 

development of each of their projects could have been completed. Another factor of importance 

in qualitative research methods is that the researcher is inextricably connected to the data 

collected. I had a responsibility to ensure trustworthiness in the methods and subsequent results.  
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Quantitative Data Results 

 

 The following is a summary of the data collected from the AESO existing DG sites in 

Alberta. The AESO is responsible for managing all interconnections and energy flows from 

generation assets to loads that occur on the transmission system. This includes working with 

DFOs to manage energy that flows from their systems onto the transmission system. The results 

have been categorized into fuel types and locations according to AESO Planning Regions (See 

Appendix B.). Based on the data set, there are 134 DG sites identified in Alberta with a total 

installed capacity of 474.92 MW. The table below provides an overview of all the existing DG 

facilities by fuel type. These fuel types were used based on existing reporting criteria.  

Distributed Generation Capacity by Fuel Type 

Table 2 is a summary of DG capacity by fuel type in Alberta. This provides a high level 

overview of existing DG technologies that have developed to date. This is important data that 

highlights where opportunities have emerged for DG applications in the province.  

Table 2: Distributed Generation Capacity by Fuel Type 

Fuel Type Capacity (MW) 

Biomass 34.45 

Cogeneration/CHP 116.00 

Hydro 22.30 

Natural Gas/Diesel 217.72 

Solar 13.5 

Wind 65.95 

Other 5.00 

Grand Total 474.92 

 

The results provide information on a number of key factors, also presented in Table 2. 

Firstly, of the total installed DG capacity in Alberta, 70% are fossil fuel based generation, while 

renewables and alternative sourced generation provides 30%.   Of these renewables, biomass 

category primarily consists of waste to energy systems. This would include municipal landfill 
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sites that collect methane gas or incinerate waste to produce electricity. This category also 

includes paper and pulp mill operations; where by waste wood chips are used as fuel to produce 

electricity. 

Cogeneration/CHP category consists of systems that are producing two products, thermal 

and electrical energy. In the case of commercial applications CHP systems produce heat to 

provide facility heating, or hot water and electricity for site electrical load. For industrial 

applications, heat is produced to support an industrial process and electricity for site electrical 

load. This situation is viewed as an efficient operation because the facility generates benefits 

from satisfying the sites heat and load requirements with a single operation rather than being 

required to install onsite boilers to produce heat, burning natural gas and also pulling electricity 

from the grid.  

Natural Gas and Diesel fuel type category is comprised of generation facilities with 

reciprocating engines or turbines power by natural gas. Some reciprocating engine facilities are 

power by diesel. These systems are used to support the electric requirements nearby operations, 

or could be set up to delivery electricity to the grid. In some cases natural gas and diesel systems 

are used for backup generation services, in the event that the grid or grid connection fail.  

There are also a number of alternative energy generation facilities, including small hydro 

electric, solar and wind. Small hydroelectric systems produce electricity by converting the 

mechanical energy in the running water into electric energy in a similar way to larger traditional 

hydroelectric system (Natural Resources Canada, 2016). 

Solar category includes photovoltaic and solar thermal systems. Photovoltaic are by far 

the most prominent type of solar installation in the province. From this dataset, the level of 

visibility is limited to commercial scale systems and aggregated residential sites. This approach 
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would include systems installed at parks, schools, recreational facilities, commercial facilities 

and aggregation of residential solar installations. Data collection on solar is particularly difficult. 

The exact number of sites is difficult because the DFOs aggregate the data, so we only have a 

high level assessment by DFO of how much solar is within their territory. Further investigation 

into the exact number of sites and types of applications would be required.  

Wind developed in Alberta has largely occurred on the transmission grid scale, but there 

are distribution level applications at commercial or farm scale. There is also limited 

understanding of the implications of these projects as many are legacy generation projects from 

the early days of the wind industry development in Alberta.  

Distributed Generation Capacity by Region 

Table 3 provides a regional distribution of the existing DG sites in Alberta based on the 

AESO’s planning regions (see Appendix B). Locational data on the development of DG provides 

an important layer of intelligence where we can draw a link between sectors and DG 

development.  

Table 3: Distributed Generation Capacity by Region 

  AESO Planning Regions 

  South Calgary Central Edmonton Northeast Northwest 

Biomass 3.00 1.95 25.50     4.00 

Natural 
Gas/Diesel 74.59 4.80 28.99 5.80 8.40 95.15 

Cogeneration/CHP 4.00 12.00 45.00 48.00 5.00 2.00 

Hydro 7.00   15.30       

Solar 2.15 4.81 1.21 5.33 0.00   

Wind 36.05 0.10 29.80       

Other           5.00 

Total (MW) 126.79 23.66 145.80 59.13 13.40 106.15 

 

The results for specific regions present differing cases. Moving from south to north, the 

South Region is comprised of 47 DG sites with a total installed capacity of 127 MW. Due to the 
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breadth of industries and natural resources, this region has a wide range of DG fuel types that 

include natural gas-fired generation, cogeneration, hydro, solar, and wind.    

In the Calgary region, which includes the city of Airdrie, has a total of 29 sites and 

overall has limited DG development with 23.66 MW installed. This includes a few small 

biomass facilities, a few large natural gas-fired facilities and many small micro-generation solar 

installations.   

The Central region, which spans from the western slopes of the Rockies and the British 

Columbia border all the way to the Saskatchewan, border development is limited. Although it 

has limited development with 16 sites, it has the largest installed capacity of DG projects with 

145.8 MW. This includes larger DG installations of natural gas-fired turbines, cogeneration, 

wind, hydro and biomass systems.   

Further north, the Edmonton Region which includes the surrounding areas of Wabamun 

and Wetaskiwin, is comprised of 14 DG sites with a total installed capacity of 59.13MW. This 

includes several large cogeneration and natural gas-fired generation facilities. The remaining DG 

applications include solar installations.  

In the Northeast Region is comprised of Alberta’s industrial Heartland and the vast 

majority of the province’s oilsands industry. This region has the fewest DG connected sites with 

only 6 and a total installed capacity of 13.4 MW. This includes natural gas-fired generation and 

cogeneration facilities. Due to the enormous electrical requirements of the petrochemical and 

oilsands industry, these operations, which include onsite power generation applications, are 

largely transmission connected.    

Finally, the Northwest Region is comprised of 13 DG sites with a total installed capacity 

of 106.15 MW. This region also consists of a large oil and gas industry presence but is limited in 
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terms of electrical infrastructure. Comparatively, this region numbers in fewer DG sites, but it 

does have some larger installations of natural-gas fired generation and cogeneration facilities.  

The data indicates that natural gas/diesel systems are scattered across the province. We 

can attribute this to the flexibility of their application for industrial, commercial and 

infrastructure facilities. The concentration in the northwest, northeast and central region can be 

linked to Alberta’s large oil and gas sector. This option would include power generation 

requirements for both the extraction process and in the transportation network (pipelines). 

Cogeneration/CHP systems are also spread across the province, which again can be 

attributed to their flexible application for industrial, commercial and infrastructure facilities. The 

sites found in the urban centers of Calgary and Edmonton facilities installed at the University of 

Calgary and University of Alberta respectively. With large facility heating and power 

requirements, cogeneration/CHP systems are appropriate applications for this technology. The 

large concentration in the Central region can be linked to the oil and gas sector.  

Data Limitations 

The data collection was limited going back to 2009 due to system changes that occurred. 

The data on DG assets prior to this year is unreliable. For the purposes of this study, only high-

level information on project size, location and fuel type were available. This was deemed 

appropriate for the nature of the research. The data collected only highlighted the larger DG 

installations in the province. It was unclear in the data how residential small-scale solar 

installations were achieved. The data appeared to be aggregates within regions, and in some 

cases one ‘site’ may have included many solar installations in a particular sub-region.  
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Qualitative Data Results  

 

The following is a summary of the results from the interviews with key participants, 

categorized into three sectors – Residential, Commercial, and Industrial. This was the best way 

to capture key features in these sectors. Interviews with participants in the study covered a wide 

range of topics, from detailed specifics on project development to broader discussion on DG 

development and the Alberta electricity sector. Categorizing the data was done in order to focus 

and draw themes from all the discussions on the drivers and challenges for DG development as 

they related to each sector. The results in Table 4 below provide an accurate summary of the 

information received from interview participants. Each of these is then described below.  
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Table 4: Qualitative Results

Sectors 

Categories 
 

Residential Commercial Industrial 

Drivers Challenges Drivers Challenges Drivers Challenges 

Policy/Regulatory 

Considerations 

- Micro-generation 
Policy 
- CCEMC  

- Communication with 
Customers 

- Deregulation 
- Stakeholder 
Engagement 
- Government Support 
- Micro-generation 
Policy 
- Regulatory Ease 
- External Pressures 

- Increased Regulatory 
scrutiny 
- Policy uncertainty 
 

- Deregulation 
- Increased 
regulatory scrutiny 
- Government 
policies and 
regulation  
- AESO DTS rate 

- Regulatory and 
environmental 
permitting 

Technical/Technology 

Considerations 

- Technological 
Advances 

- Micro-generation 
sizing limitations 
- DFO grid stability 

- Technological 
Advancements 
- Location 
Considerations 

- Environmental 
Challenges 
- Connection Challenges 
- Technical Requirements 
- Lack of distribution 
system transparency 
- Planning limitations 
- Customer risk aversion 
- Location indicators 

- Technology 
advancements and 
innovation 

- Transfer trip 
technical requirements 
- Locational challenges 
- Generator limitations 
- Transmission 
connection cost 

Market/Economic 

Considerations  

- Early adopters 
- New business 
opportunities 
- Mature technologies 
 

- Current market 
conditions 
- Early adoption curve 

- Green attributed and 
educational value 
- Project financing 
innovation and 
partnerships 
- Project economics 
- Foreign developer 
interest 

- Project financing and 
economics 
- Customer challenges 
- Current market 
conditions 

- Alberta’s natural 
resources 
- Industrial 
partnerships 

- Market conditions 
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Residential Sector 

The following provides the drivers and challenges from each of the three main categories, 

namely policy/regulatory, technical/technology, and market/economic. This format is followed 

for each of the sectors. 

Policy/Regulatory Considerations 

Drivers 

For residential DG applications, the Micro-generation Policy (2008) is viewed as a key 

program that outlines key roles and responsibilities of consumers, utilities and regulators. It is 

viewed as a successful policy that balances the interests of all stakeholders in the development of 

small scale DG applications. The Climate Change Emissions Management Corporation 

(CCEMC) was identified as a key government corporation that provided critical funding to 

support the development of residential rooftop solar program in Calgary. The CCEMC has 

promoted the view of the City of Calgary being an innovator in rooftop solar programs. 

Challenges 

Communication with customers was identified as a significant challenge. Advertising and 

communication is important to help customers understand what role the various organizations in 

the electricity industry perform and who owns what, particularly from an environmental attribute 

point of view. There is a general poor understanding from the public on the roles and 

accountabilities of key stakeholder in the electricity sector.  

Technical/Technology Considerations 

 Drivers 

Advancements in solar technology have been a key driver for increased applications in 

recent years. There have been significant improvements over the last 5 years in areas of 

efficiency and safety. Residential consumers now have greater access to technology that will 

enable them to manage their energy use in new ways. With tools and applications on smart 



35 

DRIVERS FOR THE DEVELOPMENT OF DISTRIBUTED GENERATION IN ALBERTA 

 

phones, users have access and control to electric vehicles, household energy management and 

energy storage applications. Residential energy storage has the ability to take distributed energy 

resources applications to a whole new level. It will completely change the traditional utility 

structure that exists today. Developers noted that there are places in Germany and California that 

have struggled to adapt with the rise of these household technologies, but there are some 

examples of smart utility firms that have transitioned themselves away from the traditional 

utilities model and into one that resembles an IT services companies and manages energy flows. 

Particularly on the residential scale, it is viewed that technological advancements are about to 

revolutionize the way we live, particularly with smart home tools. We are so technology driven 

these days, it’s difficult to predict how things will unfold.  

Challenges 

Although generally well received, the Micro-generation policy has certain limitations. 

The policy only allows for a project to be sized up to the electrical load at a site. The regulation 

does not address if a developer is anticipating to have increased load consumption in the future 

and thereby may wish to develop a larger DG facility. This creates a challenge between DG 

developers and the DFO. Developers have noted that size restrictions imposed by DFOs can be 

arbitrarily set. If any upgrades are required to accommodate a DG application, the incremental 

costs are borne by the developer. It was noted by developers that this can sometimes feel like a 

game. 

It was also noted that increased development of residential solar installations may lead to 

further concerns about distribution system grid stability. Of particular concern is voltage control, 

as more DG resources come online it can reduce the current flow going out from the substations 

to load consumers. This can create voltage control issues for distribution grid system operators. 
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This challenge is compounded for system planners, because there is little system visibility where 

future DG applications are developing. Distribution system planners need to create flexibility in 

the system to account for residential DG penetration.  

Market/Economic Considerations 

Drivers 

The earliest adopters of residential DG consisted of off-grid systems and solar hot water 

systems. This portion of the market has largely been captured and the industry has shifted 

towards solar PV systems. Still, developers of residential DG still consist of early adopters. 

Generally speaking, these developments are occurring in urban settings as opposed to rural 

settings where very little adoption has occurred. For many residential consumers, developing 

smalls scale DG is about a lifestyle choice. One developer drew a comparison to the automobile 

industry, noting a Honda Civic and a BMW M3 will both deliver the same basic service, with the 

choice being one of consumer preference.  

The deregulated market encourages developers to find opportunities. There are 

sophisticated market participants who see the system changing in the future and are beginning to 

align themselves for potential opportunities. The future could include residential energy 

aggregators who work with residential consumers to manage home energy storage systems and 

electric vehicles. Through smart technologies, residents would be notified of market 

opportunities based on price signals to supply energy to the grid. This also could lead to new 

interesting opportunities for reliability services such as ancillary services to be provided by 

civilians compared to the current system which is strictly managed by system operators. This 

could lead towards a decentralized and democratized energy system, as one developer noted, “we 

must watch the industry disrupters such as Elon Musk and Tesla, where they are democratizing 

energy storage.”  
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Existing residential DG technologies are largely mature technologies and in recent years 

have experienced significant cost decreases particularly for solar PV modules. Because Alberta 

is a comparatively small jurisdiction and has not experienced significant DG uptake to date, 

developers in the province have the advantage of looking to other jurisdictions to understand 

technology adoption profiles. Successful technologies and business strategies can be adopted 

while avoiding failed applications.  

Challenges 

 Developers noted that although solar technology costs have been declining for a decade, 

the current Alberta electricity market conditions are such that the value proposition to customers, 

which is relative DG cost versus costs of grid power do not meet economic thresholds. Both of 

these two variables keep changing and create uncertainty for developers. Developers noted that 

current research indicates for a 25 year generation asset that a 10 year payback is required before 

an inflection in the market occurs. Another variable that is dampening enthusiasm is the sliding 

Canadian dollar and the creation of new import duties on China-made modules. Despite the gains 

made on the cost side of solar DG projects, the price of grid power is making the value 

proposition difficult. It therefore remains that the Alberta solar story is still about the early 

adopters. Unless people are willing to take a gamble on potential future policy, development will 

remain with a small segment of early adopters.  
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Commercial Sector 

 

Policy/Regulatory Considerations 

 Drivers 

For commercial DG projects, developers identified stakeholder engagement as increasing 

important for project development, particularly projects that include consultation or partnership 

with indigenous communities. Working with indigenous communities is identified as having 

significant value for prospective projects, and is viewed favorably with both provincial and 

federal regulators. 

It is important to note that the historical development of renewable DG technologies in 

Alberta has relied upon government programs for support. The Small Power Research and 

Development Act (Government of Alberta, Small Power Research and Development Act, 2000) 

(SPRD) program was important for small-scale renewables to be developed. At the time, the 

government required public utilities to procure up to 125 MW from renewable generation 

projects for 10 years. These contracts are just beginning to expire. SPRD and federal policies 

were critical in the early days of renewable energy technology development, particularly for 

wind in Alberta. This support was critical to make early technology safe to test and develop. 

Developers noted that the potential for future funding through the Alberta’s government carbon 

tax revenue may become a potential driver for renewable DG projects.  

Alberta’s current Micro-generation Regulation (2008) is a critical government policy for 

DG projects, which clarifies rules and delivers guidance for how DFO should treat energy 

exporting and importing from a DG site. The regulation is important to outline metering 

requirements, ISO tariff, and the settlement function between retailers and payment to customers. 
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It was critical because before developers were afraid they would/could be offside from a 

regulatory perspective. 

The deregulated market is important to allow prospective developers the opportunity to 

explore Alberta for opportunities with no limitations, as there are no restrictions on location 

selection for development. This encourages innovation between developers and industry towards 

potential DG applications. When developers are considering sizing a DG project there is a 

perception that it is easier to develop five 10MW units compared to one 50MW unit. This is 

viewed as having less regulatory hurdles to receive approval, and allows for flexibility in project 

design. 

There is currently significant global investor attention on Alberta. With recent CLP 

policy announcements, companies from all over the world are interested to explore opportunities 

in Alberta’s market. Global investment capital is very mobile in this industry. There is a lack of 

global opportunity to deploy commercial scale renewable projects and Alberta is drawing 

significant attention. Foreign banking is looking for long-term fixed revenue stream projects and 

there is not enough valuable projects with long-term returns available anymore. Alberta is 

viewed as a stable jurisdiction for investment with continued anticipated load growth and many 

companies believe in the benefits of first mover’s advantage. 

Developers noted that key global jurisdictions such as Japan, Germany, Europe and the 

U.S. have reached penetration thresholds for renewable energy projects in their respective 

electricity markets. In some instances, these jurisdictions are reducing solar energy incentives 

due to significant uptake. There is increasing uncertainty in key global jurisdictions, particularly 

in some U.S. states where existing contracts are being re-written and solar compensation is being 

reduced. Some utilities in the U.S. are also increasing the fixed portions of their charges to shore 
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up costs as they lose revenue on the variable charge component due to the loss of energy revenue 

off set by solar installations. Overall, these changes are reducing investor confidence.  

Global market forces are important on the prices of solar modules and the development of 

domestic solar development.  When large jurisdictions such as Japan, Germany and the U.S. 

develop renewable incentive programs they create massive supply and demand fluctuations in 

the marketplace which impact DG prices and technology improvements.  

Other jurisdictions are improving building standards and codes which are anticipated to 

encourage the development of DG applications. Across North American, jurisdictions are driving 

towards net zero building policies, some include; Net Zero Policy in California by 2022, British 

Columbia by 2025, and Ontario by 2030. The province of BC and Ontario both have extensive 

Climate Change plans and programs that aim to promote community energy. 

Challenges 

Developers noted that there has been a steady increase in environmental regulatory 

scrutiny in recent years. This relates to challenges with environmental assessments, emission 

targets, noise pollution limitations, and land use restriction. One developer noted a specific 

potential issue with the current limitations for the siting of wind turbine location that includes a 

setback of at least 80 meters from a wetland. Developers are uncertain if these same setback 

restrictions will be applied to solar installations. Another siting concern noted by developers was 

the potential challenges for building solar farms on pipeline right ways. Current regulations 

require that an installation must have the ability to move in case of a pipeline emergency within 

24 hours of a request. Developers in the study stated that this would be possible for a solar 

installation, but developers are still anticipating future disputes to occur with regulators and 

pipeline owners. 
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The current policy environment in Alberta has created significant uncertainty, which is a 

barrier for near term investment and development of DG. The Climate Leadership Report was 

delivered to the Alberta Minister of Environment on November 20th 2015 and the details of 

various policy program details were slowly released throughout 2016, most notably the 

Renewable Electric Program on November 3rd, 2016 and the Capacity Market transition on 

November 23rd, 2016. Developers have noted this as a significant challenge and consequently 

some projects have been cancelled or put on hold. Making policy announcements two years in 

advance of a programs effective delivery date creates enormous uncertainty for developers and 

the industry. Developers noted that there are lessons to be learned from Ontario, where policy 

changes have occurred every 18-24 months. Developers and customers are not willing to invest 

because they are always waiting for the next announcement, and creates a boom-bust investment 

cycle. This uncertainty is driving Alberta based developers to other jurisdictions with less 

volatility to find opportunities.  

As a result, the Government of Alberta has promoted smaller initiatives to support solar 

developers, they include; the Alberta Municipal Solar Program (Municipal Climate Change 

Action Centre, 2016), Growing Forward Grant (Alberta Agriculture and Forestry, 2016) and the 

Alberta Indigenous Solar Program (Alberta Indigenous Relations, 2016). Developers noted that 

these programs have provided some supplementary support to the industry but have not replaced 

the demand that would have otherwise existed without the political uncertainty at this time.  

Technical/Technology Considerations 

 Driver 
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Technology and information systems are improving to provide DFOs improved visibility 

of generator unit operations. Good use of technology, good use of data and SCADA5 systems, 

and good protection systems will all support increased development of DG projects. 

Comparatively, Alberta is a small electricity market and therefore developers have the 

benefit of generally using mature technologies that have proven history in other jurisdictions. 

Solar PV and Reciprocating engines are both considered mature technologies and developers 

have worked with them before. This also provides developers which increased options for 

technologies based on application requirements. Developers spoke about emerging opportunities 

with solar and battery storage hybrid systems. Noting that the previous 8 years the DG developer 

community was talking about the enormous opportunity for increased penetration of grid tied 

solar, but that simply has not come to fruition. The advent of storage technology has sparked the 

creative interest of developers and will make the next 5 years interesting. Although historic 

renewable DG technology advancements have supported wind development in Alberta over the 

last decade, the coming decade will be the future of solar.  

Alberta has very strong solar resources, particularly in the south east region of the 

province. A key benefit for solar is that it is far more predictable than wind. With interest 

growing in solar, developers are finding opportunities with existing infrastructure, such as 

installing a solar PV system at municipal light rail stations, where the existing electrical 

infrastructure can be utilized. Understanding existing infrastructure and knowing the existing 

available line capacity for a connection point is very important when considering location. 

Placing a connection near load is important because generally loads have strong distribution 

systems which have strong substations that can support DG.  

                                                           
5 Supervisory Control and Data Acquisition – a real-time data computing system used to control and monitor 

power generation equipment 
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Challenges 

The development of commercial scale solar PV farm systems has a couple challenges for 

consideration. Although solar PV systems have a low visibility profile, there are concerns about 

impacts to birds as the reflective material mimics the visual perception of a lake. Also 

noteworthy is the challenge of northern climates and snowfall. Snow removal can be another 

challenge for solar panels, the term used is called snow soiling. 

CHP opportunities are difficult to find because you are trying to find a facility that has 

both a large heat and electrical load. On top of this, you are looking for facilities that are due for 

a major repair or upgrade of these systems. When this criterion aligns, a CHP project can be 

evaluated and compared to the traditional system. For prospective CHP applications there is an 

added difficulty of customer risk aversion, as these projects are still not common. Customers are 

more comfortable with what they know and the existing technologies in place.  

Developers expressed desire for increased locational signals to support the development 

of DG applications. This guidance could be provided from the AESO, other than existing line 

losses signal provided. This lack of locational signal creates another factor of uncertainty for 

developers.  

Grid Connection Challenges 

A key consideration for any prospect DG project is the connection process to the grid. 

Developers noted that each of the DFOs have a different connection and queue process. Costs for 

connections can sometimes be arbitrary and change without notice for developers. DFOs have 

the power to adjust rates with little scrutiny because the costs are not on the same scale of TFOs 

and are able to fly under the radar. The system is not set up to encourage interveners in the 

process. If you are within a service territory, you are subject to the rules and charges of that 
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territory owner. Further, there is a lack of oversight of the DFOs by regulatory authorities. An 

added complexity is if a DG project is greater than 5MWs, the AESO will request certain 

technical and market requirements to be met. During the connection process developers stated 

that there is a lack of consistency between connection guidelines, timelines from AESO and the 

DFOs and each organization treats the connection of projects a bit differently. 

A key consideration for the connection of DG projects is the cost for installation of a 

transfer trip system6 which can be very expensive. DFOs are not consistent with the application 

or transfer trip systems and this creates frustration and confusion for developers.  

Prior to the connection of a DG, studies must be conducted to determine the technical 

limitations that exist for that particular connection point. This can determine the sizing and 

operational restriction for a proposed DG project. During this process, the DFO sets the 

parameters to study and stress the system for a project connection. Developers noted that the 

studies conditions are generally not realistic, particularly for solar. An example of this would be 

to study the maximum solar generation output during the minimum load demand. This creates a 

hypothetical scenario of a 2pm solar generation profile and a 2am load consumption profile. 

These treatments and considerations appear to be different between developers and DFOs. These 

studies can lead to connection upgrades and improvements are identified by the DFOs. These 

costs are borne by the developer and in many circumstances the costs can be prohibitive for a 

DG project to proceed.  

With recent policy announcements, there is currently a ‘Gold Rush’ mentality for 

prospective developers in Alberta. Developers are starting initial work on projects with no 

intention of building, but rather looking to flip their projects to other developers for 

                                                           
6 A protection system that sends a trip command to remote circuit breakers to ensure a fault is cleared. 
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compensation. Developers expressed frustrations that flipping projects provides very little value, 

but that there are a lot of people using this strategy just to make quick money. Many of these 

folks have no intention of staying in the Alberta market and that this can be partially attributed to 

the lack of clear policy and guidelines. 

There are limitations on locating DG facilities in downtown city centers. Cities centers 

are not ideal for DG developments that are oriented to supply to the grid. Downtown cities can 

have secondary grids that do not allow export to the grid because it confuses the controls and 

protection systems. The infrastructure costs significantly increase for reverse current relays that 

will disconnect a generator in the case of float zero scenarios7. Ultimately the DFOs are 

responsible for the safe operations of these systems and these technical requirements must be 

maintained.  

Technical Challenges  

The development of a commercial solar PV system requires two key sizing 

considerations. These are, land area requirements, roughly a quarter section (160 acres) can 

support a ground mount installation up to 20MW. Secondly, the DFO sets limits on the 

substation in the area, so it’s critical to find out what the feeders in the area can support for 

generation connection.  

 For CHP systems, although the technology is mature, the applications vary site to site. 

Each site will have a unique load profile and different variability that will impact the operation of 

the CHP system. Other considerations for a CHP application include, load profile (variable or 

steady) and can you get enough run time hours out of the unit to make it cost effective. It is also 

                                                           
7 In the event of an unbalanced load breaking connection with a DG, the phase voltage will not remain the same 

across each phase 
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critical to understand how the addition of a CHP system will interact with older technologies at 

the site and if any energy efficiency retrofits have previously been made.  

Developers expressed concern with a lack of data visibility for building electrical and 

thermal requirements. A key piece of information that would help building owners/managers to 

track and improve efficiency would be sub metering. There is a desire from building owners and 

manager to install sub metering tools, but utilities are pushing back. There is currently no 

requirement for thermal sub metering in buildings, which would be useful information for 

prospective CHP development. Further, utilities are prioritizing energy that is delivered from the 

grid to load customers. This is primarily achieved through an infrastructure credit provided to 

buildings that remain grid connected. 

Planning Challenges & Limitations 

Distribution networks have all been designed, built and operated under the premise of 

taking energy from the transmission substation out to loads along the lines and to the end of the 

lines. Everything is set up for one way flow and now with DG units on the distribution system 

we have a two way street. When DG units are connected they are evaluated before connection 

and then left alone. There is no ongoing process for monitoring the facility by the DFOs. The 

DFO finds an operating point for the specific generator that they can tolerate through any 

reasonable operating scenario. They let the generation facility connect and then leave them 

alone. DG assets in North America are generally connected and left alone. This is different than 

Europe where there is far more coordination between DFOs and DG assets.  

Developers noted that with more DG units coming online in the future, system planning 

will have to shift from the old paradigm of independent generator operation on the distribution 

grid and will have to transition towards a more coordinated system operation. In the long term, 



47 

DRIVERS FOR THE DEVELOPMENT OF DISTRIBUTED GENERATION IN ALBERTA 

 

DG units will be tied to the utility and local system operation. This will be required to improve 

system efficiency and maximize the number of connections for that given local area and 

connection point. This could also drive the development of storage technologies.  

Developers noted that the distribution network and transmission network operate 

differently. On the transmission network you essentially have one network compared to the 

distribution network, where every feeder acts as a different network because they are all 

independent. The data received from the distribution network is about fives time greater than the 

transmission network. A future that consists of coordinated operation of DG units and the grid 

will produce an enormous volume of information and therefore will require increased 

automation. 

Market/Economic Considerations 

 Drivers 

Green Attributes and Educational Value 

Business and institutions are finding the ‘value’ in developing cleaner sources of energy. 

The ‘value’ proposition is not simply economic, but the green attributes associated with 

renewable DG projects align with the value of their organization. This ‘value’ could include 

educational value, green or offset emissions value and the potential economic electricity price 

hedging over the medium and long term.  

Current development and growth of commercial scale solar is occurring in the public 

sector with institutions, universities, schools, and government buildings. Several projects in 

Alberta have recently been completed with the federal Department of Defense, SAIT, Lethbridge 

College and Federal Corrections Facilities. 

For the private sector, organizations with operations in environmentally progressive 

jurisdictions, corporate social responsibility programs driven by organizations outside of Alberta 
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are driving corporations to improve their environmental footprints in the province. Shareholders 

and customers have a heighted sense of global awareness and the impacts of climate change. 

Project Economics, Innovative Financing and Partnerships 

For prospective projects, market principles prevail for evaluation of commercial scale DG 

applications. Key evaluation factors for DG projects include, evaluation of project economics, 

land availability and public stakeholder engagement. One developer said that he asks every 

proposed project two key questions, first ‘is there a revenue opportunity? ’and the second is 

‘does it reflect the values of the company?’. If both receive a ‘yes’, a more comprehensive 

evaluation can be complete. 

Important for the Alberta context is deregulation, as it allows you to explore opportunities 

across Alberta with no restrictions on wire owner territories, developers and customers. This 

creates opportunities for innovative applications, partnerships and business structures. 

Developers are able to work with customers and structure deals in unique ways. This would 

include flexible financial structures and models that help customers with options for finance and 

risk. Debt financing or lease financing models can be structured in such a way that a mutually 

beneficial partnership can be created.  

For CHP applications, there are different ways to structure a deal depending on what the 

customer is looking to get out of it. Structuring a deal on thermals is more flexible and less 

regulated then electrical energy. You can structure electrical energy in different ways, kW or 

kWh. When developing partnerships for a CHP project, developers must work customers, and 

collect both electric and thermal load profiles for at least 12 months to see if a CHP system is 

appropriate. Building a strong service relationship and understanding of customer’s needs is 

critical for developers. 
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The development of large scale solar DG projects (1-20MW) are being predominantly 

driven by out of province developers. This can be attributed to the long term financial return on 

investment that foreign developers and foreign investment firms are looking for. On the project 

cost side, the cost of solar PV technologies continues to decline and will be the key driver for 

future development in the province. During the early days of solar development, solar PV project 

costs were in the order of $7/watt, while today they are under $1/watt.  

Challenges 

For developers, project financing is a much preferred financing model as opposed to 

balance sheet financing. Developers are looking for projects where the economics have to make 

sense on their own, even if they have the ability to balance sheet finance. Although the cost of 

solar technology has dropped significantly in recent years, a weak Canadian dollar and an 

increase on duty charges for imports from China are putting downward pressure on project 

economics. Commercial scale solar projects require a 3 year pay back which is not feasible at 

this time due to current market conditions. With historic low pool prices, the current business 

case for a solar project with a 25 year asset-life is challenging. 

Developers noted a difficult balancing act that DFOs must perform. Charges imposed by 

DFOs are continuing to rise and there remains little oversight on what they charge. It is viewed 

as a difficult balance from developers because these initial chargers are essentially a safe guard 

against ‘tire kickers’, but it still remains a significant amount of money for developers to put 

forward on prospective projects.  

Current market challenges for CHP applications include; low power pool prices, 

incoming carbon tax and project economics. While these technologies are mature, the economic 

proposition is difficult. For a CHP developer, working with potential customers is difficult 
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because these technology applications may not be part of that organizations core business. It is 

new, unknown and when considering long-term deals, customers remain risk adverse.  
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Industrial Sector 

 

Policy and Regulatory Considerations 

Drivers 

For the industrial sector, regulatory assessments have become increasingly important and 

has created opportunities for new DG applications. An important piece of regulation driving DG 

development in the oil and gas sector is AER Directive 060. This states that ‘flaring is the 

igniting of natural gas at the end of a flare stack, a long metal tube which the gas is sent. This 

causes the characteristic flame associated with flaring (Alberta Energy Regulator, 2016). AER 

Directive 060 aims to eliminate or reduce the potential and observed impacts of these activities 

to ensure that public safety concerns and environmental impacts are addressed before beginning 

to flare, incinerate, or vent. Oil and Gas operators are working with DG developers to take this 

previous vented waste product and use it for power generation. For Alberta’s forestry industry, 

the Code of Practice for Sawmill Plants, under the Environmental Protection and Enhancement 

Act (2006) has been important driver for the development of DG. The regulation states that no 

sawmill plant in Alberta shall release any effluent streams to the atmosphere and there for has 

promoted the development of biomass generation. Developers have found opportunities with 

forestry operators to convert wood waste into power generation. 

Developers noted two key government funding programs that are supporting the 

development emissions reducing DG applications. The Climate Change Emissions Management 

Corporation (CCEMC), provides grants for projects that support the reduction of GHG emission. 

The Scientific Research and Experimental Development (SR&ED) tax incentive program 

provides critical funding for many exploratory DG technology applications. It has been a key 

incentive and source of funding that has pushed many projects through economic thresholds.   
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 Developers have also noted that industrial customers are pursuing DG applications to 

avoid AESO DTS charges and lower their DTS rate. Industrial load customers are looking to 

avoid the coincident system peak, which sets their DTS rate under the ISO Tariff (2017). DG 

applications can provide onsite power generation thereby reducing operations monthly charges 

from the grid.  

Challenges 

Increased regulatory scrutiny and environmental permitting can make DG project also 

challenging. There is heightened awareness and concern for endangered species, land 

disturbance and water impacts. Further noise pollution is also a key consideration in proximity to 

surrounding communities. The carbon tax is viewed as a barrier for the development of small DG 

projects. Applying emissions standards achieved only by large scale efficient gas turbines to 

small scale projects is not realistic and cannot be achieved. 

Technical/Technology Considerations 

Drivers 

The development of DG technology and innovation for Alberta’s industrial sector has 

been a success. Developers have found opportunity to use excess sour gas produced by the Oil 

and Gas sector that would have otherwise been disposed. These DG applications are unique and 

customized for Alberta’s natural resources. Developers are also working with manufacturers of 

generators to ensure warranty and coverage are maintained when customizing systems.  

Challenges 

Developers noted that the transfer trip technical requirements are unique to Alberta when 

compared to other jurisdiction in Europe, U.S. and Brazil. In Alberta a dedicated fiber optic line 

is required for DG units to ensure safety. This technical requirement can increase connection 

costs by upwards of 15-20%. This requirement is applied to all synchronous generators.  
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Locational considerations are important for industrial applications because they tend to 

be remote. Connecting DG units to radial lines can create challenges for projects. The further 

you are from a main feeder, the voltage increases. The DFOs will allow you to build but you 

have to absorb some power in order to bring voltage down and in some cases DFOs will charge 

developers. 

For fossil-fuel DG applications, location selection and the impacts of elevation are a key 

consideration for generator performance. Due to elevation, altitude derates apply to turbines and 

micro-turbine systems. For every 100 meters of elevation, you lose about 1-2% efficiency. 

During the winter months you are able to improve efficiency. Turbine generators also require 

compressor systems, which is an additional cost. This is a disadvantage when compared to 

reciprocating gas engine systems, which do not require a compressor or processing equipment to 

remove liquids and impurities from intake air. 

Market/Economic Considerations 

Drivers 

With an abundance of sour gas, Alberta is unique in its resource availability and technology 

development opportunity. Developers are designing DG technologies and systems that look to 

capitalize on Alberta’s gas supply. Low gas prices and supply surplus with virtually no export 

market make sour gas for generation power production a unique opportunity.  

There exists strong opportunity for partnerships with industrial sector, particularly with oil 

and gas industry. During the oil extraction process, natural gas is a byproduct. Significant 

portions of this natural gas are sour gas and there is a cost to producers to manage their excess 

sour gas. Many are not experienced managing this and are unable to do it in an economically 

feasible manner. Partnerships with DG developers can generate power at low emission and 

produce greenhouse gas emission credits as an alternative.  
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Challenges 

Current market conditions continue to make the business case for DG difficult. For 

Independent Power Producers (IPPs) that are exporting power to the grid, power prices are their 

only source of revenue and low pool prices do not support project economics. This also impacts 

CHP projects, who may be purchasing natural gas, while receiving low prices for power 

delivered to system. It is critical to incorporate both natural gas and electricity prices into 

consideration for a proposed project. 
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Discussion of Results 

 

 The combination of quantitative and qualitative data from this study provides a high level 

but comprehensive view of DG development in Alberta. The data highlights where opportunities 

have been found for DG technologies in Alberta’s electricity industry. The qualitative data also 

provides key insights into the existing and future challenges that developers must manage as the 

industry moves forward.   

At the end of 2016, there was 16,423MW of installed generation capacity in Alberta that 

participates in the energy market (Alberta Electric System Operator, Current Supply and 

Demand Report, 2016). With 474 MW, DG remains a small contributor to the total generation 

requirements serving load in Alberta. As Table 5 illustrates, the majority of DG applications are 

fossil fuel fired generation, which can be linked to Alberta’s large industrial sector, primarily the 

oil and gas industry. These DG applications, which include cogeneration and waste to energy 

technologies, combust fossil fuel to produce electricity but contribute towards energy 

sustainability by reducing waste, emissions and improving energy efficiency (Alanne & Saari, 

2006, p. 551). Renewable DG projects have not developed quickly or more broadly across the 

province.  Opportunities have emerged from the forestry industry for biomass DG applications, 

but anticipation for widespread solar adoption remains relatively dormant.      

Table 5: Renewable and Non-renewable Distributed Generation Applications 

Fuel Type Capacity (MW) 

Non-renewable DG 333.72 

Renewable DG 141.20 

Total 474.92 

 

Residential Sector Opportunities and Challenges 

When evaluating DG development in the residential sector, the story appears to be fairly 

straight forward. The main DG opportunity for development exists with rooftop PV solar 
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technology and to date this has remained with early adopters. With 10.14 MW (see Table 6.) 

installed solar capacity, this represents a small segment of residents in Alberta. Developers noted 

that for broader adoption to occur the economic proposition for rooftop solar will have to 

improve, either from continued cost-installation reductions or from revenue received from 

energy supplied back to the grid. Developers have been pushing for time of day pricing, which 

would support solar energy delivered to the grid during peak hours. Currently, solar installations 

receive a fixed rate for energy supplied based on the Micro-generation Policy (2008) rate 

structure. It is unclear at this time how and when a wide adoption threshold will be reached, but 

developers clearly stated that improving revenue sources would spur future development of 

residential solar PV in Alberta.  

This is consistent with a recent study on residential solar adoption in northern California 

by Reeves and Margolis (2016) that expected financial returns and concerns about operations 

and maintenance as the main determining factors for adoption. An interesting note, the study 

found that an overwhelming majority (82%) co-adopt an energy-related product (energy 

efficiency, electric vehicle, etc.) Thus solar adopters do other things at or about the same time as 

adopting solar that could also impact home value and electricity consumption (Reeves & 

Margolis, 2016, p. 504). In conversations, some developers spoke about the rise of disruptive 

technologies such as residential energy storage and electric vehicles. This may create new 

opportunities thereby improving the value proposition for residential solar installations.  

Table 6: Urban Distributed Generation Development 

 Calgary Edmonton 

Solar (MW) 4.81 5.33 
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The technological advancements that are occurring at the residential level are poised to 

make significant impacts to consumer behavior, changing how energy is consumed and how 

energy is managed. With ever increasing access to data and management tools, individual 

consumers will have unprecedented oversight on their home energy consumption. This 

movement towards decentralization has the potential to enable unprecedented productivity gains 

and improve living standards for all (Owens, 2014, p. 5). On the other hand, if energy consumers 

are given the task to make decisions, local responsibility increased with respect to political 

definitions, laws and rules. Because the number of operators increases in the sector, problems 

may occur with bureaucracy (Alanne & Saari, 2006, p. 544). Based on the existing design of the 

distribution system that primarily delivers electricity in one direction, this will pose a significant 

challenge. This highlights the need for increased oversight and coordination between the 

distribution system, transmission system and system operators.  

Commercial Sector Opportunities and Challenges 

Prior to deregulation, the central planning authority would only look at the lowest cost 

option for new generation build, and in Alberta coal was it (Energy Resources Conservation 

Board, April 1973). With the introduction of deregulation, the market now allowed for new 

products and technologies and improved ways of organizing operations, a term economist call 

‘dynamic efficiency’ (Olmstead & Ayers, 2014, p. 107). For developers this meant new 

opportunities to value of environmental attributes, considerations for Indigenous peoples and 

encouraged towns and municipalities to allocate the benefits as they see fit. It also gave 

customers a choice and was critical to drive innovation into the sector. In conversations, 

developers noted that the industries initial reaction to deregulation was that it would kill the 

opportunity for renewables to develop, but in fact it gave them more options. It gave opportunity 

for developers to sell a higher quality product to consumers that were willing to pay. 
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Deregulation was a key driver for early DG development after 1996. It opened up the industry to 

a wider range of potential owners, developers and technologies thus encouraging competition, 

which is a phenomenon on not unique to Alberta (Alanne & Saari, 2006, p. 545). Deregulation in 

Alberta was not isolated during this period, things worldwide were occurring. California, Texas 

and Ontario were opening their electricity markets at the time as well (Borenstein & Bushnell, 

2015, p. 5).  

For commercial scale DG development in Alberta, the key driver that developers noted 

was project economic viability. They did note that the deregulated market has encouraged the 

participation of innovators and entrepreneurs who have a greater propensity for risk and 

opportunity. In many cases, this requires the convergence of the right developer, finding the right 

customer for the right project. In order to move towards broader adoption developers saw an 

opportunity to improve customer awareness and understanding as a key to reducing risk aversion 

for otherwise appropriate DG applications.  

For commercial scale DG projects, developers spoke about the increasing importance of 

acquiring the interest of key stakeholders. Engagement with indigenous communities and 

developing partnerships for these projects is viewed by the public, regulators and investors as a 

key item in the development of DG projects going forward.  

Government support has been critical to the early development of DG since the inception 

of Alberta’s deregulated market. Early development of DG projects in the province relied upon 

government support programs like Small Power Research and Development Act (2000) and 

Federal building funding. Government support for renewable projects has historically been 

important in the development of the industry in the early days. Today, government grant 

programs such as the Alberta Municipal Solar Program (Municipal Climate Change Action 
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Centre, 2016), Growing Forward Grant (Alberta Agriculture and Forestry, 2016) and Alberta 

Indigenous Solar Program (Alberta Indigenous Relations, 2016) have been important to sustain 

industry during a period of significant policy uncertainty. 

Developers spoke about the rising international interest from developers and lenders that 

Alberta’s electricity sector is receiving. We can in part attribute this to the enormous investment 

occurring in global distributed generation by upwards of $150 billion in 2013 (Owens, 2014, p. 

26). In Alberta, developers attributed the increased interest to several key reasons. First, many of 

the world’s major jurisdictions have established renewable and climate change programs and 

experienced an initial surge in DG project penetration. This has placed pressure on these 

jurisdictions to curtail or suspend further development as their electricity systems reevaluate for 

a variety of reasons including system stability challenges, voltage rise effect and power quality 

concerns (Lopes, Hatziargyriou, Mutale, Djapic, & Jenkins, 2007, p. 1191).  

With increased awareness to address concerns of climate change and the continually 

evolving Alberta Climate Leadership Plan (Alberta Environment and Natural Resources, 2015), 

Alberta is viewed as a new market opportunity that has yet to be accessed by major global 

developers. Many see this as an opportunity to invest in a stable jurisdiction with anticipated 

long term load growth (Alberta Electric System Operator, AESO 2016 Long-term Outlook, 

2015) and where a reasonable long term rate of return can be achieved.  

Developers articulated that the industry would be well served by improving locational 

signals to support site selection for future DG development. For developers it would save 

resources as they attempt to complete location evaluations in the early stages of project 

development. This would directly save costs and resources for developers, DFOs and the AESO 

(where applicable) in order to complete connection studies at locations may have never been 
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appropriate. After discussion the challenges for DG in Alberta, it was important to identify 

California as a role model jurisdiction. California offers an online Distributed Energy Resource 

Guide where potential DG operators can find information on technology, research, example 

installations, economic analysis, state incentives, interconnection standards, permitting 

requirements, regulatory activity and strategic planning (Thorton & Monroy, 2011, p. 4816).   

The historic function of the “passive” distribution network is to primarily deliver power 

from the transmission network to consumers at lower voltages (Lopes, Hatziargyriou, Mutale, 

Djapic, & Jenkins, 2007, p. 1192). The distribution network has been designed, built and 

operated to primarily flow energy one way. As this network evolves and more DGs connect, it 

will require a more sophisticated oversight of real-time operations of the distribution system 

network. This may evolve to also impact the transmission system network as penetration of DGs 

increase. Therefore, a move towards coordinating DFOs, TFOs and the ISO may be a 

consideration in the near future that must be investigated. The concept of active distribution 

network management is seen as the key to cost effective integration of DG into distribution 

network planning and operation (Lopes, Hatziargyriou, Mutale, Djapic, & Jenkins, 2007, p. 

1192).  

Industrial Sector Opportunities and Challenges 

For industrial DG applications, increased regulatory environmental scrutiny has been a 

key driver for DG project development. The Alberta Environmental Regulator in recent year has 

developed several key regulations that have driven industrial operations to reduce environmental 

emissions footprint, which include AER Directive 60: Upstream Petroleum Industry Flaring, 

Incinerating and Venting and the Code of Practice for Sawmills Plants (Alberta, 2006). Both of 

these regulations have required operators in their respective industries to manage waste with 
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improved environmental consideration. This has resulted in the adoption of cogeneration 

applications and the development of waste to power technologies. 

Partially due to the regulations mentioned above, the industrial sector in partnership with 

DG developers is creating innovative solutions that are unique to Alberta. The DG applications 

are being developed to suite the requirements of Alberta industrial customers. This collaboration 

to improve energy efficiency while reducing environmental footprints can definitely be viewed 

as a success. Removing the large urban centers, we see in Table 7: Industrial Regions and 

Distributed Generation Development that the increased regulatory environment and partnerships 

with the industrial sector have contributed in part to upwards of 300 MW of DG systems.  

Table 7: Industrial Regions and Distributed Generation Development 

 AESO Planning Regions 

  Central Northeast Northwest South 

Biomass 25.50   4.00 3.00 

Natural Gas/Diesel 28.99 8.40 95.15 74.59 

Cogeneration/CHP 45.00 5.00 2.00 4.00 

Total (MW) 99.49 13.40 101.15 81.59 

 

Challenges remain, and developers noted a lack of consistency between the various DFOs 

in Alberta. From the connection processes, to costs and technical requirements, each of the DFOs 

have their respective requirements. It is also noted that even for the same DFO, developers 

received different treatments for connecting DG projects. This lack of clarity can be highlighted 

by the technical connection requirements imposed by DFOs on developers which remains a 

concern. This is exemplified by the Transfer Trip Technical Requirements, which can increase 

the connection costs by upwards of 15-20%. Based on feedback from developers, this additional 

cost can be prohibitive for the development of DG projects. From a DFO perspective, the 

transfer trip requirement is a critical safety requirement when connecting to the distribution 

system. In the event of a dispute, there is little recourse for developers within a DFOs territory. 
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Similar challenges have occurred between utilities and DG developers in other jurisdictions. 

New legislation was required in New York and Texas to address these problems, where utilities 

are now mandated to set requirements for studies and providing an estimate of cost to DG 

developers prior to conducting studies (Thorton & Monroy, 2011, p. 4815). A similar approach 

consistent across the province’s DFOs would provide DG developers greater clarity. 
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Recommendations & Future Research 

 

This study examined the development of distributed generation (DG) projects in Alberta 

and uncovered the drivers and challenges that exist today. As my research suggests, DG 

developers have embarrassed the current deregulated market framework but there are still 

significant imbedded challenges in the system. The following recommendations are aimed to 

acknowledge existing strengths within the system but also address concerns that continue to 

hinder further progress for DG developers in Alberta. Opportunity for further research is 

extensive and some suggestions have been offered.     

Deregulation 

Deregulation was raised by all developers as an important event in the history of 

Alberta’s electricity industry and should continue to be supported. It was critical not only from a 

regulatory perspective but it also shifted the way developers and customers perceived the way 

energy is consumed, generated and managed. It unleashed creative and innovative potential on 

technology development and created new opportunities for the market. It is still viewed today as 

a key component of the industry that drives new opportunities for power generation applications, 

technological advancements, market innovation and energy efficiency.   

Increased access to information 

All developers noted that Alberta’s electricity industry would be well served by the 

creation of locational tools to improve visibility on the existing distribution and transmission 

system. Developers and the industry would be well served by increased information on the use 

and capacity availability on existing electrical infrastructure. For CHP applications, requiring sub 

metering data disclosure by utility companies would enable greater visibility to support energy 

efficiency improvements and DG applications for buildings.  

Policy Uncertainty 
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Policy uncertainty and the lag period between announcements to policy implementation 

has created significant amount of risk to the industry as a whole. Prospective projects are being 

shelved or put on hold until more clear policy details are released. This creates great difficulty 

for developers as they make investments in their business and operations, but are impacted by the 

delays created when announcements are made but implementation is still pending. Providing 

clarity on timelines and tightening processes for program implementation would support 

developers.  

System Coordination 

Developers noted a lack of consistency between the various DFOs in Alberta. From the 

connection processes, to costs and technical requirements, each of the DFOs have their 

respective requirements. It is also noted that even for the same DFO, developers received 

different treatments for connecting DG projects. This lack of clarity can be highlighted by the 

technical connection requirements imposed by DFOs on the developers and remains a concern 

for the industry. Through collaboration, innovative solutions could help address the critical issue 

of transfer trip requirements and costs. As the electrical sector continues to evolve, improved 

visibility and control systems on the distribution system network will be required. To maintain 

developer confidence and trust in Alberta’s electrical system, it would be prudent for the industry 

to improve transparency on the connection process, costs, and technical requirements and dispute 

resolution process.  

The distribution network has been designed, built and operated to primarily flow energy 

from centralized power generation down to load consumers. As this network evolves and more 

DGs connect, it will require improved planning visibility and more sophisticated oversight of 

real-time operations of the distribution system network. The rise of DG development will 
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continue to occur against the back drop of centralized power development and the impacts to the 

transmission system network must be monitored. This may lead to a new energy system 

paradigm where both DG and centralized power generation must coexist for system 

optimization. Therefore, an investigation into the coordination of DFOs, TFOs and the ISO 

should be consideration in the near future. Studies of this nature will be critical for to ensure 

system reliability, safety and sustainability. 

Potential for Further Research 

There is benefit in doing future research into the challenges that both DG developers and 

the broader Alberta electricity industry face both from a technical and market perspective. 

Throughout this research study, areas of future research opportunities presented themselves. 

Some future research areas include: 1) determining an appropriate locational indicator for DG 

development; 2) technical system impact study on increased DG penetration, which includes 

reliability, stability and network congestion; and, 3) a study on the need for an integrated 

network and real-time coordination requirements between Alberta’s DFOs, TFOs and the ISO; 4) 

cost-benefit analysis of increased DG penetration and impact to existing and future electrical 

system upgrades; 5) life-cycle market impact study on increased DG penetration and net demand 

to evaluate existing installed generation assets.    

Alberta can look to jurisdictions in the U.S. that have taken a proactive approach to the 

evaluation and integration of DG as they strive towards greater energy system sustainability. In 

California, the Clean Energy Jobs Plan has established a goal of 12,000 MW of localized energy 

development by 2020. The plan generally defines localized energy or DG as projects sized 20 

MW or less, interconnected on site or near to load that can be constructed quickly with no new 

transmission development and with no environmental impact. The California Energy 

Commission partnered with Southern California Edison to study the utility system costs and to 
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show that impacts could be mitigated by guiding projects to areas of the system that were better 

equipped to accommodate DG resources. The study evaluated how costs changed based on 

interconnection location, distribution feeder characteristics, load types and project size. 

Mitigation strategies to reduce costs were also considered (California Energy Commission, 

2013).  

In New York State, the New York Public Service Commission has developed their 

Reforming the Energy Vision (REV) project, an initiative promoting energy efficiency and the 

development of distributed energy resources. To encourage investments that will achieve New 

York’s energy policy goals, all costs and benefits that impact those goals are taken into account. 

Table 8. below provides an overview of the universe of costs and benefits that may be attributed 

to DERs, grouped by stakeholder impact; all customers, participants, and society as a whole 

(Woolf, Whited, Malone, Vitolo, & Hornby, 2014, p. 3). For evaluation, direct monetization was 

the preferred approach to evaluate impacts, however if a cost or benefit could not be monetized, 

it was accounted for in another manner, whether through proxies, alternative benchmarks, 

regulatory judgment, or multi attributed decision analysis (Woolf, Whited, Malone, Vitolo, & 

Hornby, 2014, p. 4). 
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Table 8: Universe of Relevant Distributed Energy Resource Impacts 

 

The approaches put forward by jurisdictions such as California and New York could 

serve as a guideline for Alberta’s policymakers to begin evaluating the impacts of DG from a 

technical and socio-economic perspective.   
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Conclusions 

 

The story of distributed generation development in Alberta is one of innovation and 

competition, where people, businesses and industries discovered opportunities for new market 

value, technological advancement, improved energy efficiency and reduced environmental 

footprint. With autonomy and an in depth understanding of one’s energy system, opportunities to 

improve efficiency and reduce environmental impacts will present themselves. As Daniel, 

Doucet and Plourde, note deregulation was intended to introduce market based decision making 

(Daniel, Doucet, & Plourde, 2002). This has most certainly been a critical piece to the range of 

DG technologies and applications that have developed in Alberta over the last two decades. 

Deregulation has fostered an industry with improved energy literacy, but barriers still 

exist, particularly at the residential and consumer level. The technological advancements in the 

near term may unleash a new era of energy literacy with new energy management tools, 

beginning in our homes with smart phones and smart home systems. As one interview noted, 

“the future is so technology drive and it’s unpredictable”, we need to design systems that 

anticipate not the specifics of the change (timing and magnitude) but rather design systems that 

have adaptation and flexibility woven into design.  

For residential consumers, improved access to information may lead to improved energy 

literacy on the household level. Understanding ones relationship to the energy systems is the first 

step to making improvements and towards sustainability. Autonomy within the energy systems is 

another important feature that can encourage improved energy efficiency and possible 

contribution to energy exports back to the system. The decentralization movement has the 

potential to enable unprecedented productivity gains and improve living standards for all 

(Owens, 2014, p. 5). This will require strong coordination capacity between the various 
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stakeholders to ensure future DG project find better ways to connect to the system while 

maintaining system reliability. Collaboration between DFOs and DG developers is required to 

improve the understanding of DG technology connections, safety and system reliability. 

Alberta’s electricity sector is about to undergo reform on a scale that has not been seen 

since deregulation in 1996. As policymakers contemplate redesigning Alberta’s electricity 

market towards a low-carbon energy system, one must consider the cost of continual expansion 

of large scale infrastructure. The timing of these reforms presents a real opportunity to design a 

system that can adapt with the rapid changing nature of technological advancements and market 

driven needs of energy consumers of today and tomorrow. With the entire industry under a 

microscope, it is critical now more than ever to consider the design from a sustainable 

perspective. The future will undoubtedly consist of both centralized generation and distributed 

generation, but how these two are integrated will determine the future infrastructure design that 

will define Alberta’s energy landscape for generations to come.  
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Appendix A – Interview Guide 

 

Interview Guide 

 

Principal Investigator: Daniel Fipke, Royal Roads MEM 2016 Candidate 

 

This interview guide will be used to help gather information on the research question, “What are 

the drivers for the development of distributed generation (DG) in Alberta and how is it valued?”  

 

A Semi-Structure Interview format has been selected and is deemed appropriate to ensure that the 

most efficient use of time and resources is used when gathering data. A semi-structure interview 

is an open style, allowing for new ideas to be brought up during the interview as a result of what 

the participant says. 

 

This research project will employ a Concurrent Mixed Method approach. This will entail both 

the gathering of quantitative data on existing DG projects as well as the collection of qualitative 

data through this interview.  

 

The questions listed below will be used as a guide but the discussion may lead to various sub-

topic discussions. 

 

Participant Questions 

1. Could you please provide your name and your organization? 

2. What category best describes your organization in relation to DG development? (multiple 

is ok) 

a. Residential 

b. Commercial 

c. Industrial 

3. If you currently have a DG asset, are you able to provide data on the; 

a. Size (ie. kW/MW)? 

b. Technology Type (ie. Solar PV, Reciprocating Engine etc.)? 

c. Location (ie. Red Deer etc.)? 

4. What were the key drivers when considering development of a DG application? 

5. What factors or criteria were used to consider your technology selection? 

6. What metrics (i.e. quantitative/qualitative) are used to value the development of DG? 

a. If at load site, how is DG valued?  

7. What challenges exist in the development of DG today? 

8. What policies exist that support DG development? 
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9. Can you speak to your sectors (residential, commercial, industrial) opportunities? 

a. What sector specific challenges exist?  

10. Would you consider developing more generation? Why or Why not? 

11. Any other comments? 
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Appendix B – AESO Transmission Planning Areas 
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Appendix C – Micro-generation Regulation  

 

The Micro-generation Regulation (Government of Alberta, Micro-Generation 

Regulation, 2008) is important to understand as many of the small DG facilities evaluated in this 

study overlap under the current Alberta Micro-generation Regulation.  

 Micro-generation refers to environmentally friendly, small-scale generators that produce 

one megawatt or less and are connected to the distribution system that delivers power to homes, 

businesses and farms across the province. Under the micro-generation regulation, individuals 

have the option of producing electricity to meet their own needs and receiving a credit on their 

electricity bill for any excess power delivered to the grid. To be eligible under the regulation, at a 

minimum, the project is required to meet a set of criteria which includes: 

• Use of renewable or alternative energy technologies 

• Electricity produced primarily for the customer’s own use 

• Generating capacity is sized to meet all or a portion of the customer’s usage 

• Generator capacity is less than 1 MW 

The regulation classifies generators in two categories based on their capacity: 

• Small micro-generators: less than 150 kilowatts(kW) 

• Large micro-generators: greater than 150 kW, but less than 1 MW 

Table 8 provides the key differences between how a DG unit and micro-generation unit are 

treated. 
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Table 9: Distributed generation and Micro-generation Comparison 

 Distributed Generation Micro-generation 

Fuel Source Could be renewable or non-
renewable resources 

Must be renewable resources 
or alternative energy 

Grid Connection Distribution system through 
DFO 

Distribution system through 
DFO 

Generation Capacity Work with distribution or wire 
service provider to determine 
available capacity at point of 
connection 

Less than one megawatt 

Compensation method Receive cash (based on pool 
prices) from the AESO for 
electricity generation.  

Receive credits from retailer. 
Credits are shown on monthly 
electricity bill. 

Metering DG owner is responsible for 
the metering cost and meter 
data provisions. 

Once MG status is approved, 
the wire service provider is 
responsible for cost of 
installing an appropriate meter 
and collect electricity data. 

Pool Participant Must register with the AESO 
to become a pool participant. 

Not required to register with 
the AESO, but need to notify 
retailer of becoming a MG 
customer. 

 

The Alberta Utilities Commission (AUC) oversees the implementation of the Micro-

generation Regulation (Government of Alberta, Micro-Generation Regulation, 2008) and has 

developed support materials to simplify the application process and interconnection agreements 

between micro-generation owners and owners of electric distribution systems. Micro-generation 

owners must also apply to the distribution company, also known as the wire service provider 

(WSP), which owns the local distribution system in the applicant’s area. Once the application is 

approved, the WSP is responsible for defining the metering and connection requirements for the 

owners micro-generator. Micro-generator owners must also notify their electricity retailer to 

discuss the information required by the retailer for compensation and billing. The AUC is 
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responsible for settling any disputes that may arise between micro-generation owners and 

distribution companies. 
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Appendix D – Qualitative Data Results 

 

Residential Sector 

Policy/Regulatory Considerations 

 Drivers 

1. Micro-generation Policy 

i. Viewed as a great balanced approach for the interests of all 

stakeholders.  

2. Climate Change Emissions Management Corporation (CCEMC) 

i. CCEMC funding has been critical to support the development of 

residential rooftop solar program in Calgary. 

ii. City of Calgary viewed as an innovator on this rooftop solar 

program. 

Challenges 

3. Communication with Customers 

i. Communication with customers is a significant challenge. 

Advertising and communication is important to help customers 

understand who owns what from an environmental attribute point 

of view. There is a general poor understanding from the public on 

the roles and accountabilities of key stakeholder in the electricity 

sector.  

Technical/Technology Considerations 

  Driver 
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1. Technology Advancement 

a. Solar technology is improving in efficiency and safety, particularly 

in the last 5 years. 

b. Technology at your fingertips is changing users relationships with 

their energy management. Control of electric vehicles, home 

energy use and energy storage are all controllable through the use 

of phone applications now. 

c. Home storage is taking distributed energy resources to a whole 

new level. It will completely change the traditional utility 

structure. There are places in Germany and California that have 

struggled to adapt, but there are smart utilities that have 

transitioned themselves from traditional utilities into IT services 

companies that manage the energy flows.  

d. Technology is about to revolutionize the way we live, particularly 

with smart home tools. We are so technology driven these days, 

it’s difficult to predict how things will unfold.  

Challenges 

2. Micro-generation Policy – Sizing Limitations 

a. Micro-generation policy only allows to build capacity to meet 

electrical load, but who’s to say how much your load consumption 

could be in the future.  

b. Size selection can be arbitrary when working with DFO. Key 

consideration though, any upgrades made to the system to 
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accommodate a project are borne by the developer. It’s a game 

between DFO and developer when sizing a project. 

3. DFO Grid Stability  

a. The DFO grid is going to get a lot more complicated as an uptake 

in residential solar continues. 

b. Voltage control issues are a key consideration. As DER resources 

come online it reduces the current flow going out from the 

substations going to the loads and this starts to create voltage 

control issues for the DFOs. 

c. Makes is very difficult for planners because there is little visibility 

where development is happening. System planners need to create 

flexibility in the system to account for residential technology 

penetration. 

Market/Economic Considerations 

 Drivers 

1. Early Adopters 

i. Industry started with off-grid systems, solar hot water systems. 

This portion of the market has largely been captured and the 

industry has shifted towards Solar Electric (PV) systems. 

ii. Still early adopters who are adopting at the residential level. 

Predominantly an urban development consideration. We are not 

seeing as much residential solar development in rural communities.  
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iii. For many residential consumers, developing small scale DG is 

about a lifestyle choice. Compare it to the transportation industry, 

and cars. The Honda Civic and BMW M3 will both get you to the 

same place. 

2. New Business Opportunity 

i. You have sophisticated market participants who see the system 

changing and are finding solutions. Opportunities for residential 

energy aggregators existing more than ever before.  

ii. The future could include residential energy aggregators, working 

with consumers who have electric vehicles and home storage 

systems and making them available to the energy market 

depending on price signals. 

iii. Could lead to new interesting markets such as ancillary services, 

where reliability services are being provided by civilians.  

iv. You can also thing about the disrupters in the industry. Elon Musk 

is an example of where he and Tesla are democratizing storage. 

3. Mature Technologies  

i. We’ve seen significant decreases in the cost side of solar, on 

modules especially.   

ii. Alberta is so late to the game that we can look to other 

jurisdictions to understand their technology adoption profiles. 

iii. With decreased prices, we can look to other places and see what 

did and did not work. 
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Challenges 

4. Current market conditions 

i. Solar technology costs have been declining but fundamentally it 

has to provide a value proposition to the customer and that’s 

relative to its costs and the costs of power from the grid. Both of 

these variables keep moving.  

ii. For a 25 year generation asset, research indicates that a 10-year 

payback is required before you see an inflection in the market. 

iii. The Canadian dollar is sliding, there are new import duties on 

China-made modules and the price of grid power are making the 

value proposition on solar difficult even with the gains made in 

cost decreases. 

5. Still Early Adopters 

i. The Alberta solar story is still about the early adopters. Unless we 

see people taking a gamble on potential future policy changes, it is 

still only the early adopters developing.  

  



87 

DRIVERS FOR THE DEVELOPMENT OF DISTRIBUTED GENERATION IN ALBERTA 

 

Commercial Sector 

Policy/Regulatory Considerations 

 Drivers 

1. Deregulation 

i. Prior to deregulation, the central planning authority would only 

look at the lowest cost option for new generation build. The market 

now allowed for valuation of environmental attributes, Indigenous 

people considerations and allowed Towns/Municipalities to 

allocate the benefits as they wish. It also gave customers a choice 

and was critical to create innovation in the sector. 

ii. The initial industry reaction was that it would kill the opportunity 

for renewables to develop, but in fact it gave developers more 

options. It gave opportunity for developers to sell a higher quality 

product. Deregulation was a key driver for early DG development 

after 1996. 

iii. It opened up the industry to a wider range of potential owners, 

developers and technologies. Provided a huge opportunity for early 

technology adopters to develop their systems.  

iv. Deregulation in Alberta was not an isolated event. You cannot look 

at Alberta in isolation during this period, things worldwide were 

occurring. California, Texas and Ontario were opening their 

electricity markets at the time as well. DG technology was already 

developing and improving in Europe at this time, particularly due 
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to energy security concerns. Russia still maintains control of a 

large percentage of gas supplied to Western Europe for heating and 

electricity. 

2. Stakeholder Engagement 

i. Stakeholder engagement is becoming increasingly important for 

project development, particularly projects that include consultation 

or partnership with indigenous communities. 

ii. Working with indigenous communities is identified as having 

significant value for prospective projects, and is viewed favorably 

for both provincial and federal regulators. 

3. Government Support 

i. The Small Power Research and Development Act (Government of 

Alberta, Small Power Research and Development Act, 2000) 

(SPRD) program was important for small scale renewables to be 

developed. At the time, the government required public utilities to 

procure up to 125 MW from renewable generation projects for 10 

years. These contracts are just beginning to expire.  

ii. SPRD and federal policies were critical in the early days of 

renewable energy technology development, particularly in wind. 

Was critical to making it safe for early technology to test and 

develop. Historical development of renewables over the last 20 

years required support from Federal government, provincial and 
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municipal governments. Municipal utilities have history of leading 

progress in Alberta’s industry. 

iii. The potential for funding through the Alberta government’s carbon 

tax is perceived to be a potential driver.  

4. Micro-generation Policy 

i. The Micro-generation Regulation (Government of Alberta, Micro-

Generation Regulation, 2008) was critical for DG assets, to clarify 

rules and guidance for how the DFO should treat the energy 

exporting and importing. The regulation was important to outline 

metering requirements, ISO tariff, and the settlement function 

between retailers and payment to customers. It was critical because 

before developers were afraid they would/could be offside from a 

regulatory perspective. 

5. Regulatory Ease 

i. There is a perception from developers that it is easier to develop 

five 10MW units compared to one 50MW unit. This is viewed as 

having less regulatory hurdles to receive approval, and allows for 

flexibility in project design. 

ii. The deregulated market is important to allow developer the 

opportunity to explore all over Alberta, as there are no restrictions 

on location selection for development. 

6. External Pressures 
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i. There is currently significant global investor attention on Alberta. 

With recent policy announcements, companies from all over the 

world are interested to explore opportunities in Alberta’s market. 

Many companies believe in the benefits of first mover’s advantage.  

ii. Global investment capital is very mobile in this industry. There is a 

lack of global opportunity to deploy commercial scale renewable 

projects and Alberta is drawing significant attention. Foreign 

banking is looking for long term fixed revenue stream projects and 

there is not enough good projects with long-term returns available 

anymore. Alberta is viewed as a stable jurisdiction for investment 

with continued anticipated load growth.  

iii. Key global jurisdictions such as Japan, Germany, Europe and the 

U.S. have reached penetration thresholds for renewable energy 

projects in their respective electricity markets. In some instances, 

these jurisdictions are reducing solar energy incentives due to 

significant uptake.   

iv. There is increasing uncertainty in key global jurisdictions, 

particularly in some U.S. states where existing contracts are being 

re-written and reducing residential solar compensation. These 

changes are reducing investor confidence.  

v. Global market forces are important on the prices of solar modules 

and the development of domestic solar development.  When large 

jurisdictions such as Japan, Germany and the U.S. develop 
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renewable incentive programs they create massive supply and 

demand fluctuations in the market place which impact prices and 

technology improvements.  

vi. Other jurisdictions are improving building standards and codes. 

Across North American, jurisdictions are driving towards net zero 

building policies. 

i. Net Zero Policy in California by 2022 

ii. British Columbia by 2025, Ontario by 2030 

iii. Climate Change plan in BC and Ontario. Community 

Energy Programs and Plans have been developed.  

vii. Utilities in the U.S. are increasing the fixed portions of their 

charges to shore up costs as they lose revenue on the variable 

charge component. 

Challenges 

1. Increased Regulatory Scrutiny 

i. There has been a steady increase in environmental regulatory 

scrutiny in recent years. This relates to challenges with 

environmental assessments, emission targets, noise pollution 

limitations, and land use restriction. 

ii. Limitations on wind site location, setbacks must be 80 meters from 

wetland. There is uncertainty if these same setback restrictions 

apply to solar installations. 
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iii. Building solar farms on pipeline right ways could be a potential 

issue in the future. Current regulations require that an installation 

must have the ability to move in case of a pipeline emergency 

within 24 hours of a request. This would be possible for a solar 

installation, but developers are anticipating future disputes to 

occur. 

2. Policy Uncertainty 

i. The current policy environment in Alberta has created significant 

uncertainty which is a barrier for near term investment and 

development. 

ii. The lag time between government policy announcement and the 

release of program details has been a significant barrier and has 

shelved some projects. Making policy announcements two years in 

advance of the program delivery creates enormous uncertainty for 

developers and the industry. Developers noted that there are 

lessons to be learned from Ontario, when the policy changes occur 

every 18-24 months. Developers and customers are not willing to 

invest because they are always waiting for the next announcement. 

This creates a boom-bust investment cycle. This uncertainty is 

driving Alberta based developers to other jurisdictions with less 

volatility to find opportunities. 

iii. Due to this uncertainty, the government of Alberta has developed 

intern programs to support solar developers including; the Alberta 
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Municipal Solar Program (Municipal Climate Change Action 

Centre, 2016), Growing Forward Grant (Alberta Agriculture and 

Forestry, 2016) and the Alberta Indigenous Solar Program (Alberta 

Indigenous Relations, 2016). 

iv. The Alberta government recently announced the Renewable 

Energy Program (Renewable Electricity Program, 2016), and there 

are concerns that the program is not designed to consider all 

technologies. At this time is appears solar is being left out in favor 

of large wind developer interests. 

Technical/Technology Considerations 

  Driver 

1. Technological Advancements 

 

i. Technology and information systems are improving to provide 

DFOs improved visibility of generator unit operations. Good use of 

technology, good use of data and SCADA systems, and good 

protection systems will all support increased development of DG 

projects. 

ii. Comparatively, Alberta is a small electricity market so this means 

that developers are generally using mature technologies. These 

technologies have been developing for some time, and developers 

have more mature technologies options. Solar PV and 

Reciprocating engines are both considered mature technologies 

and developers have worked with them before.  
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iii. Solar and battery storage hybrid system could provide real 

opportunities. The previous 8 years, DG developers were talking 

about increased penetration of grid tied solar and that simply has 

not developed. The next 5 years we could see that happen with the 

development of storage technology.  

iv. DG technology advancements have supported wind development 

in Alberta over the last decade, the coming decade will be the 

future of solar. A key benefit for solar is that it is far more 

predictable than wind. 

2. Locational Considerations 

i. Alberta has very strong solar resources, particularly in the south 

east region of the province.  

ii. Knowing the existing available line capacity for a connection point 

is very important when considering location. Placing a connection 

near load is important because generally loads have strong 

distribution systems which have strong substations that can support 

a generator.  

iii. Developers are finding opportunities with existing infrastructure, 

such as installing a solar PV system at municipal light rail stations, 

where the existing electrical infrastructure can be utilized. 

Challenges 

3. Environmental Challenges 
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i. Solar PV systems have low visibility profile, but there are concerns 

about impacts to birds as the reflective material mimics the visual 

perception of a lake.  

ii. Snow removal is another challenge for solar panels, the term used 

is called snow soiling. 

4. Connection Challenges 

i. Each of the DFOs have different connection and queue processes. 

ii. Costs for connections can sometimes be arbitrary and change 

without notice for developers. DFOs have the power to adjust rates 

with little scrutiny because the costs are not on the same scale of 

TFOs and are able to fly under the radar. The system is not set up 

to encourage interveners in the process. If you are within a service 

territory, you are subject to the rules and charges of that territory 

owner. Further, there is a lack of oversight of the DFOs by 

regulatory authorities.  

iii. There is a lack of consistency between connection guidelines from 

AESO and the DFOs (for projects greater than 5MW). Each 

organization treats the connection of projects a little bit differently 

and timelines do not line up.  

iv. The costs for installation of transfer trip systems are very 

expensive. DFOs are not consistent with their application and can 

create frustration and confusion for developers.  
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v. The DFO sets the parameters to study a project connection. The 

studies conditions are generally not realistic particularly for solar, 

for example setting max solar generation output and minimum load 

would not occur. Treatment and considerations appear to be 

different between participants and DFOs. 

vi. All connection upgrades required for a DER generator are borne by 

the developer and these can be cost prohibitive for the project to 

proceed. 

vii. There is currently a ‘Gold Rush’ mentality for prospective 

developers in Alberta. Developers are starting initial work on 

projects with no intention of building, but rather looking to flip 

their projects to other developers for compensation. Flipping 

development of projects provides very little value, but there are a 

lot of people making money using this strategy. Many of these 

folks have no intention of staying in the Alberta market, this is a 

result of lack of clear policy and guidelines. 

viii. There are limitations on locating DG facilities in downtown city 

centers. Cities centers are not ideal for DG developments that are 

oriented to supply to the grid. Downtown cities can have secondary 

grids that do not allow export to the grid because it confuses the 

controls and protection systems. The infrastructure costs 

significantly increase for reverse current relays that will disconnect 

a generator in the case of float zero scenarios. At the end of the 
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day, the wires owners have the last say over the safety of the 

system.  

 

5. Technical Challenges/Requirements  

i. On the distribution system, the real power from a generator has 

more impact on the voltage then reactive power. It’s the opposite 

from the transmission system. On the transmission system, reactive 

power has more impact on the voltage and real power can 

influence the angle from which you are sending and receiving 

ends.  

ii. Two key sizing considerations include, land area requirements, 

roughly a quarter section (160 acres) can support up to 20MW. 

Secondly, the DFO sets limits on the substation in the area, so it’s 

critical to find out what the feeders in the area can support for 

generation connection.  

iii. CHP systems, although the technology is mature, the applications 

vary site to site. Each site will have a unique load profile and 

different variability which will impact the operation of the CHP 

system. Other considerations for a CHP application include, load 

profile (variable or steady) and can you get enough run time hours 

out of the unit to make it cost effective. How will the CHP system 

interact with older technologies at the site and have there been any 

energy efficiency retrofits been made.  
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6. Lack of Distribution System Transparency  

i. A key piece of information that would help building 

owners/managers to track and improve efficiency would be sub 

metering. Buildings are looking to install sub metering tools, but 

the utilities are pushing back. There is no requirement for thermal 

sub metering in buildings, which would be useful information for 

prospective CHP development. 

ii. Utilities also prioritize energy from the grid to loads, this is done 

through infrastructure credits provided to buildings that remain 

grid connected. 

7. Planning Limitations 

i. Distribution networks have all been designed, built and operated 

under the premise of taking energy from the transmission 

substation out to loads along the lines and to the end of the lines. 

Everything is set up for one way flow and now with DG units on 

the distribution system we have a two way street.  

ii. When DG units are connected they are evaluated before 

connection and then left alone. There is no ongoing process for 

monitoring the facility by the DFOs. The DFO finds an operating 

point for the specific generator that they can tolerate through any 

reasonable operating scenario. They let the generation facility 

connect and then leave them alone. DG assets in North America 

are generally connected and left alone. This is different than 
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Europe where there is far more coordination between DFOs and 

DG assets.  

iii. With more DG units coming online in the future, you have to move 

away from the totally independent operation of generation on the 

distribution grid and will have to move towards coordinated 

operation. As we move towards a more coordinated operation of 

DG units and the grid because of the sheer volume of information 

it will have to become more automated.  

iv. Load flow simulations are performed to determine under 

contingency how much can be accommodated to a DFO 

connection point. Looking at peak load rejection, generation 

rejection, peak loads and minimum loads. For the DFO, the most 

limiting factor is light load and rejection situations because part of 

the criteria for connecting a DG unit is that it cannot negatively 

impact any other parties on the same feeder.   

v. In the long term, DG units will be tied to the utility. This is so you 

can maximize the number of connections for that given local area 

and connection point. This could also drive the development of 

storage technologies.  

vi. The distribution network and transmission network operate 

differently. On the transmission network you essentially have one 

network. On the distribution network, every feeder is a different 

network because they are all independent. The data received from 



100 

DRIVERS FOR THE DEVELOPMENT OF DISTRIBUTED GENERATION IN ALBERTA 

 

the distribution network is about fives time greater than the 

transmission network.  

8. Customer Risk Aversion 

i. Challenge for CHP applications is getting customers to accept the 

challenge and risks involved. They are usually more comfortable 

with what they know and the existing technologies in place. CHP 

opportunities are difficult to find because you are looking for 

facilities that have large boiler systems that are due for major 

repair or upgrade and then a CHP proposition can be made. 

9. Locational Indicators 

i. Increased guidance from the AESO for locational signals other 

than line losses would be important for proposed DG 

developments. Line losses are only for generators, but there should 

be indicators for loads as well. This lack of signal creates another 

piece of uncertainty for developers.  

Market/Economic Considerations 

  Drivers 

1.  Green Attributes and Educational Value 

i. Business and institutions are finding the ‘value’ in developing 

cleaner sources of energy. The ‘value’ proposition is not simply 

economic, but the green attributes align with the value of the 

organization. This could include educational value, green value 

and potential economic price hedging in the medium to long term.  
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ii. Development and growth of commercial scale solar is occurring with institutions, 

universities, schools, and government buildings. Several projects in Alberta have 

recently been completed with the federal Department of Defense, SAIT, 

Lethbridge College and Federal Corrections Facilities. 

iii. Corporate social responsibility programs driven by organizations outside of 

Alberta are driving corporations to improve their environmental footprints in the 

province. Shareholders and customers have a heighted sense of global awareness 

and the impacts of climate change. 

2. Project Financing Innovation and Partnerships 

i. Developers working with customers to evaluate DG projects and structure deals in 

different ways. Flexibility in financing models helps customers with options, i.e. 

debt financing or lease financing models.  

ii. For CHP applications, there are different ways to structure a deal depending on 

what the customer is looking to get out of it. Structuring a deal on thermals is 

more flexible and less regulated then electrical energy. You can structure 

electrical energy in different ways, kW or kWh. 

iii. For CHP applications, developers try working with potential partners and 

customers, and are looking to gather electric and thermal load profiles for at least 

12 months to see if a CHP system is appropriate. Having a strong service 

relationship and understanding of customer’s needs is important.  

3.  Project Economics 
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i. Market principles prevail when evaluating commercial scale DG projects. Key 

evaluation factors for DG projects include, evaluation of project economics, land 

availability and public stakeholder engagement. 

ii. Economics and financial proposition is critical, and the key question to ask, ‘is 

there a revenue opportunity?’. Another important consideration to ask, ‘does it 

reflect the values of the company?’. 

iii. Important for the Alberta context is deregulation, as it allows you to explore 

opportunities across Alberta with no restrictions on wire owner territories and 

customers.  

iv. Solar costs continue to decline and will drive future development. Early days of 

solar development we were talking in the order of $7/watt, today we are under 

$1/watt.  

v. There is opportunity for long term financial returns on investment.  

4.  Foreign Developer Interest 

i. Solar DG projects in the range of 1-20MW are coming mostly from out of 

province developers. Large build interests are from developers outside of Alberta.  

Challenges 

5. Project Financing and Economics 

i. Project financing is a much preferred route as opposed to balance sheet financing. 

The project economics have to make sense on their own, even if you have the 

ability to balance sheet finance.  

ii. DFO charges are continuing to rise and there is little oversight on what they 

charge. It is viewed as a difficult balance from developers because the initial 
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chargers are there to limit the tire kickers, but it is a lot of money for developers 

to put up for prospective projects.  

6. Customer Challenges  

i. For many potential commercial customers, this is not part of their core business. It 

is new, unknown and when considering long term deals they are risk adverse.  

7. Current Market Conditions 

i. Current challenges for CHP applications include; low power pool prices, 

incoming carbon tax and ultimately market principles prevail, while these 

technologies are mature, the story is all about costs and project economics. 

Commercial scale solar projects, merchant plays require a 3 year pay back which 

simply is not feasible at this time due to current market conditions. For a 25 year 

asset and historic low pool prices, it is not helping the business case for solar.  

ii. Costs in solar technology have dropped significantly, but still tough with weak 

Canadian dollar and increased duty charges from China.  

iii. Solar developers want time of day pricing in Alberta. 
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Industrial Sector 

Policy and Regulatory Considerations 

 

Drivers 

1. Increased Regulatory Scrutiny 

i. Regulatory assessments have become increasingly important, creating 

opportunities for new DER applications.  

2. Government Policies and Regulations 

i. Climate Change Emissions Management Corporation (CCEMC) 

i. Emissions grant program for lowering emissions 

ii. Scientific Research and Experimental Development Tax Incentive 

Program (SR&ED) 

i. Critical funding for many exploratory DG technology applications. 

It’s an important incentive that pushes many projects past 

economic thresholds. 

iii. Flare Abatement Regulation 

i. An important piece of regulation driving DG development in the 

oil and gas sector is AER Directive 060. This states that ‘flaring is 

the igniting of natural gas at the end of a flare stack, a long metal 

tube which the gas is sent. This causes the characteristic flame 

associated with flaring (Alberta Energy Regulator, 2016). AER 

Directive 060 aims to eliminate or reduce the potential and 

observed impacts of these activities to ensure that public safety 



105 

DRIVERS FOR THE DEVELOPMENT OF DISTRIBUTED GENERATION IN ALBERTA 

 

concerns and environmental impacts are addressed before 

beginning to flare, incinerate, or vent.  

iv. Wood Waste Incinerator  

i. Effective January 1, 2015 under the Code of Practice for Sawmill 

Plants (made under the Environmental Protection and 

Enhancement Act, RSA 2000, c.E-12, as amended and Substance 

Release Regulation (AR 124/93), as amended) no sawmill plants in 

Alberta shall release any effluent streams to the atmosphere. The 

registration holder shall not operate any wood waste incinerator 

(Alberta, 2006). Developers have found opportunities to convert 

wood waste into power generation through biomass generator 

systems. 

v. AESO DTS Rate 

i. Industrial load customers look to avoid the coincident system peak, 

which sets their DTS rate under the ISO Tariff. DG applications 

can provide onsite power generation thereby reducing an 

operations monthly charges from the grid.  

Challenges 

3. Regulatory and Environmental Permitting 

i. Increased regulatory scrutiny and environmental permitting can make DG 

project also challenging. There is heightened awareness and concern for 

endangered species, land disturbance and water impacts. Further noise 
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pollution is also a key consideration in proximity to surrounding 

communities.  

ii. Carbon tax is viewed as a barrier for the development of small DG 

projects. Applying emissions standards achieved only by large scale 

efficient gas turbines to small scale projects is not realistic and cannot be 

achieved. 

Technical/Technology Considerations 

Drivers 

1. Technology Advancements and Innovation 

i. Finding opportunity to use excess sour gas has been a success in Alberta 

and is unique. These systems are customized. Developers are also working 

with manufacturers of generators to ensure warranty and coverage are 

maintained when customizing systems.  

Challenges 

2. Transfer Trip Technical Requirement 

i. This requirement is unique to Alberta when compared to other 

jurisdictions such as the Europe, U.S. and Brazil. In Alberta a dedicated 

fiber optic line is required for DG units to ensure safety. This technical 

requirement can increase connection costs by upwards of 15-20%. This 

requirement is applied to all synchronous generators.  

3. Locational Challenges 
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i. Connecting DG units to radial lines can create challenges for projects. The 

father you are from a main feeder, the voltage increases. The DFOs will 

allow you to build but you have to absorb some power in order to bring 

voltage down and in some cases DFOs will charge developers. 

4. Generator Limitations 

i. Due to elevation, altitude derates apply to turbines and micro-turbine 

systems. For every 100 meters of elevation, you lose about 1-2% 

efficiency. During the winter months you are able to gain some efficiency 

back.  

ii. Turbine generators also require compressor systems, which is an 

additional cost. This is an advantage for reciprocating gas engine systems 

where you do not require a compressor or processing equipment to remove 

liquids and impurities from intake air. 

5. Transmission Costs 

i. Projects that are sized around 5MW will not need to consider transmission 

system connection. Upwards of 10MW developers will consider possible 

transmission connection options but costs are usually the barrier. Rule of 

thumb is $1M per kilometer.  

Market/Economic Considerations 

Drivers 

1. Alberta’s Natural Resources 

i. With an abundance of sour gas, Alberta is unique in its resource availability and 

technology development opportunity. Developers are designing DG technologies 
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and systems that look to capitalize on Alberta’s gas supply. Low gas prices and 

supply surplus with virtually no export market make sour gas for generation 

power production a unique opportunity.  

2. Industry Partnerships 

i. Strong opportunity for partnerships with industrial sector, particularly with oil and 

gas industry. During the oil extraction process, natural gas is a byproduct. 

Significant portions of this natural gas are sour gas and there is a cost to producers 

to manage their excess sour gas. Many are not experienced managing this and are 

unable to do it in an economically feasible manner. Partnerships with DG 

developers can generate power at low emission and produce greenhouse gas 

emission credits as an alternative.  

Challenges 

1. Market Conditions 

i. CHP projects have a difficult proposition in low price environments. If you are 

paying for gas while receiving low prices for power delivered to system. Must 

consider both gas and electricity prices for projects. 

ii. For Independent Power Producers (IPPs) that are exporting power to the grid, 

power prices are their only source of revenue and are having a difficult time with 

the current market conditions.  

 

 

 


