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Abstract: Power Purchasing Agreements (PPAs) are the recent contracts between Generation Companies (GENCOs) 
and Independent System Operator (ISO). After restructuring in power system, lack of motivations for Independent 
Power Producers (IPPs) to partnership in power generation and long term maintaining energy have affect the long 
horizon expansion planning. In this area, long term contracts can help the market entities to hedging their risks in 
satisfying the future demands and ensuring the return of their investment cost. From an IPP point of view, clarifying 
the rate of return of investment has an important role in his financial decision making. In competitive power market, 
each GENCO would offer in the market and some of them could exercise market power in power market. One of the 
proposed ways to controlling the market power is PPA. In this paper the PPA and some proposed PPAs are 
introduced and clarifying the weak and strong point of the PPAs are presented. 
[Mohammad Sadegh Javadi, Amin Javadinasab. Power Purchasing Agreements in Modern Power System, Journal 
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1. Introduction 

Power Purchase Agreements are contracts 
between two parties, one who generates electricity 
for the purpose of sale (the seller) and one who is 
looking to purchase electricity (the buyer). There are 
various forms of Power Purchase Agreements; these 
are differentiated by the source of energy harnessed 
(solar, wind, etc.). Financing for the project is 
delineated in the contract, which also specifies 
relevant dates of the project coming into effect, when 
the project will begin commercial operation, and a 
termination date for which the contract may be 
renewed or abandoned. All sales of electricity are 
metered to provide both seller and buyer with the 
most accurate information about the amount of 
electricity generated and bought. Rates for electricity 
are agreed upon in the contract between both parties 
to provide an economic incentive to being a Power 
Purchase Agreement (wikipedia, 2011). 

A Power Purchase Agreement is a legal 
contract between an electricity generator (provider) 
and a power purchaser (buyer). Contractual terms 
may last anywhere between 15 and 20 years, (Javadi 
et., al, 2011) and during this time the power 
purchaser buys energy, and sometimes also capacity 
and/or ancillary services, from the electricity 
generator. Such agreements play a key role in the 
financing of independently owned (i.e. not owned by 
a utility) electricity generating assets. The seller 
under the PPA is typically an Independent Power 
Producer (IPP). Energy sales by regulated utilities are 
typically highly regulated by local or state 
government, so that no PPA is required or 
appropriate. Commercial PPA providers can enable 

businesses, schools, governments, and utilities to 
benefit from predictable, renewable energy (Gunther, 
2007).  

Under a PPA, the seller is often the 
developer and owner of the technology that generates 
electricity. The seller may also be someone who buys 
electricity from another supplier for resale. Under 
these circumstances, another PPA may be established 
but will usually contain similar contractual 
agreements as already proclaimed in the original PPA, 
with the exception of some pricing mechanisms that 
would be redefined (Eriksson and Holmes, 2010).  

Under a PPA, the buyer is often a utility 
company that purchases the electricity generated 
from the seller. In some circumstances, a company 
may be trying to meet renewable-energy portfolio 
standards and would be considered a retail purchaser. 
Under this condition, the retail purchaser may resell 
the electricity to another entity under a new PPA. 
Typically, a PPA is established between the primary 
seller and a utility company who is regulated to buy 
the electricity (Eriksson and Holmes, 2010).  

 
2. Renewable Power Purchasing Agreements 

There are regulatory concerns associated 
with the implementation of renewable technologies 
and the agreement on contracts for producing and 
purchasing power. The Federal Energy Regulatory 
Commission (FERC) determines which facilities are 
considered to be exempt wholesale generators or 
qualifying facilities and are applicable for PPAs 
under the Energy Policy Act of 2005 (FERC, 2005).  

There are different types of PPAs according 
to the type of renewable technology utilized in the 
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electricity generation process. The two most prolific 
PPAs utilized today are solar PPAs and wind PPAs 
[solar and wind PPA]. Other PPAs will be made 
commercially available once the technology utilized 
is established. 

In the United States, the Solar Power 
Purchase Agreement (SPPA) depends heavily on the 
existence of the solar investment tax credit, which 
was extended for eight years under the Emergency 
Economic Stabilization Act of 2008. The SPPA relies 
on financing partners with a "tax appetite," profits 
that are subject to taxation, who can benefit from the 
federal tax credit. Typically, the investor and the 
solar services provider create a special purpose entity 
that owns the solar equipment. The solar services 
provider finances, designs, installs, monitors, and 
maintains the project (EPA, 2011). As a result, solar 
installations are easier for customers to afford 
because they do not have to pay upfront costs for 
equipment and installation. Instead, customers pay 
only for the electricity the system generates (EPA, 
2011). With the passage of the American Recovery 
and Reinvestment Act of 2009 the solar investment 
tax credit can be combined with tax exempt financing, 
significantly reducing the capital required to develop 
a solar project. 

Wind Power Purchase Agreements (WPPAs) 
are not found quite as prolifically as their solar 
counterparts, but they do exist (Eriksson and Holmes, 
2010).  

Wasatch Wind in Wyoming entered into a 
twenty year WPPA with PacifiCorp in July 2010; 
Wasatch Wind will produce wind power in its newly 
developed Pioneer Wind Park, and PacifiCorp will 
purchase it (DOE/EE, 2011).  

Current law restricts most of the Federal 
government of the United States from entering into a 
contract longer than ten years. PPA contracts, 
particularly for larger systems, need at least a 20 year 
term (Bolinger, 2009). In 2009, the United States 
Senate Committee on Energy and Natural Resources 
passed S. 1462, which among other things would 
have allowed federal agencies to enter into power 
purchase agreements for renewable energy for up to 
30 years. However, the United States Department of 
Defense has a separate authority to enter into energy 
contracts for as long as 30 years. Using this authority, 
the United States Navy recently signed a renewable 
energy project for Marine Corps Air Station Miramar. 
All agencies of the US Government are exploring 
methods to achieve the renewable energy 
requirements set forth by law (James, 2008). Nellis 
Air Force Base demonstrates the long term 
consequences of such an agreement. Completed in 
2007, the Nellis Solar Power Plant generates 30 
million kilowatt-hours of electricity per year—

equivalent to a quarter of the total power used at the 
12,000-person base. This arrangement allows Nellis 
to annually avoid 22,000 tons of carbon dioxide 
emissions while at the same time save the Air Force 
over $1 million dollars in electricity costs a year. 

Other PPAs will become commercially 
available once the technology has been established 
and the market exists for such contractual agreements 
to be effective. Geothermal PPAs are being explored; 
their difference from wind and solar PPAs is that the 
actual gathering of energy would require much more 
active monitoring and servicing (Stoel, 2010)  

The PPA is often regarded as the central 
document in the development of independent 
electricity generating assets (power plants), and is a 
key to obtaining project financing for the project. 
Under the PPA model, the PPA provider would 
secure funding for the project, maintain and monitor 
the energy production, and sell the electricity to the 
host at a contractual price for the term of the contract. 
The term of a PPA generally lasts between 5 and 25 
years. In some renewable energy contracts, the host 
has the option to purchase the generating equipment 
from the PPA provider at the end of the term, may 
renew the contract with different terms, or can 
request that the equipment be removed. One of the 
key benefits of the PPA is that by clearly defining the 
output of the generating assets (such as a solar 
electric system) and the credit of its associated 
revenue streams, a PPA can be used by the PPA 
provider to raise non-recourse financing from a bank 
(Javadi and Javadinasab, 2011) or other financing 
counterparty. Figure 1 shows the financial and power 
flows among the consumer, system owner, and the 
utility. (Boylston, 2008) 

 

 
Fig. 1 Contracts and Cash Flow in Third-Party 
Ownership/PPA Model (Source: NREL) 

 
Because a Power Purchase Agreement or 

Energy Service Agreement is at the "heart" and 
underlying foundation of recent projects, it can help 
the business with the selection and oversight of 
PPA’s and ESA’s. The projects range in size from as 
small as 1-2 MW to well over 100 MW. It means that 
the project development process may include; 
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• Engineering (including engineering & 
economic feasibility studies, project 

• Design, air quality and site permitting 
requirements, etc.) 

• Procurement  
• Construction and Project Management 
• Project Commissioning 
• Project Funding/Financing 
• Power Purchase Agreements 
• Long-Term Service Agreements 

 
In conjunction with strategic partners, the 

committee is able to receive bonding for projects 
exceeding $100 million in value. In such cases the 
committee is able to secure funding for power 
projects that exceed 100 MW. 

 

 
Fig. 2 Renewable Power Purchases by Federal 
Agencies (DOE/FEMP) 
 

A Power Purchase Agreement is also 
"behind" almost every power plant. A PPA is a 
contract involving the generation and sales of 
electricity – which is normally developed between 
the owner of a power plant generating the electricity, 
and the buyer of the electricity. PPA’s can be quite 
lengthy agreements that may exceed 100 pages in 
length and take several months to even years to 
finalize.  

The basic information contained in a Power 
Purchase Agreement includes the following items: 
 
Definitions 

• Purchase and Sale of Contracted Capacity 
and Energy (such as steam, hot water and/or 
chilled water in the case of co-generation 
and tri-generation plants 

• Operation of the Power Plant 
• Financing of the Power Plant 
• Guarantees of Performance 
• Penalties 
• Payments 
• Force Majeure 
• Default and Early Termination 

• Miscellaneous 
 
PPAs allow Federal agencies to fund on-site 

renewable energy projects with no up-front capital 
costs incurred. 

With a PPA, a developer installs a 
renewable energy system on agency property under 
an agreement that the agency will purchase the power 
generated by the system. The agency pays for the 
system through these power payments over the life of 
the contract. After installation, the developer owns, 
operates, and maintains the system for the life of the 
contract (Logan, 2009). 

Power purchase agreements feature a variety 
of benefits and considerations for Federal agencies, 
including: 
 
Benefits: 

• No up-front capital costs 
• Ability to monetize tax incentives 
• Typically a known, long-term energy price 
• No operations and maintenance 

responsibilities 
• Minimal risk to the agency 

 
Considerations: 

• Federal sector experience with PPAs is still 
growing 

• Contract term limitations 
• Inherent transaction costs 
• Challenges with site access contracts and 

concerns 
 

3. Power Purchasing Agreements Policies 
Federal Energy Management Programs 

(FEMP) FEMP developed an introductory guide to 
PPAs for Federal on-site renewable projects. FEMP 
outlines the power purchase agreement process in its 
Alternative Finance Options (AFO). An on-demand 
recording of the training is available. Dates and times 
of upcoming training sessions are posted to the 
FEMP events calendar. An updated version of the 
PPA portion of this presentation is available, 
featuring typical PPA processes, benefits, challenges, 
and several case studies. Several PPA sample 
documents are available. Available resources include 
sample requests for proposal, contracts, land use 
agreements, case studies, and more (Logan et al., 
2009). 
 
3.1 High-Level Project Plan for Solar PV with 
PPA Financing 

 Implementing power purchase agreements 
involves many facets of an organization: decision 
maker, energy manager, facilities manager, 
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contracting officer, attorney, budget official, real 
estate manager, environmental and safety experts, 
and potentially others (Shah 2009). While it is 
understood that some employees may hold several of 
these roles, it is important that all skill sets are 
engaged early in the process. Execution of a PPA 
requires the following project coordination efforts, 
although some may be concurrent. 

 
 Step 1. Identify Potential Locations  

Identify approximate area available for PV 
installation including any potential shading. The 
areas may be either on rooftops or on the ground. A 
general guideline for solar installations is 5–10 watts 
(W) per square foot of usable rooftop or other space. 
In the planning stages, it is useful to create a list that 
contains site plans and to use Google Earth software 
to capture photos of the proposed sites (Pechman 
2008). In addition, it is helpful to identify current 
electricity costs. Estimating System Size (this page) 
discusses the online tools used to evaluate system 
performance for U.S. buildings. 
 
Step 2. Issue a Request for Proposal (RFP) to 
Competitively Select a Developer 

 If the aggregated sites are 500 kW or more 
in electricity demand, then the request for proposal 
(RFP) process will likely be the best way to proceed. 
If the aggregate demand is significantly less, then it 
may not receive sufficient response rates from 
developers or it may receive responses with 
expensive electricity pricing. For smaller sites, 
government entities should either:  

1- seek to aggregate multiple sites into a single 
RFP  
 
or 
 

2- Contact developers directly to receive bids 
without a formal RFP process (if legally 
permissible within the jurisdiction).  
 
Links to sample RFP documents (and other 

useful documents) can be found at the end of this fact 
sheet. The materials generated in Step 1 should be 
included in the RFP along with any language or 
requirements for the contract. In addition, the 
logistical information that bidders may require 
creating their proposals (described later) should be 
included. It is also worthwhile to create a process for 
site visits. Renewable industry associations can help 
identify Web sites that accept RFPs. Each bidder will 
respond with an initial proposal including a term 
sheet specifying estimated output, pricing terms, 
ownership of environmental attributes (i.e., RECs) 
and any perceived engineering issues. 

Step 3. Contract Development  
After a winning bid is selected, the contracts 

must be negotiated. This is a time-sensitive process. 
In addition to the PPA between the government 
agency and the system owner, there will be a lease or 
easement specifying terms for access to the property 
(both for construction and maintenance). REC sales 
may be included in the PPA or as an annex to it (see 
Page 6 for details on RECs).  
 
Step 4. Permitting and Rebate Processing  

The system owner (developer) will usually 
be responsible for filing permits and rebates in a 
timely manner. However, the government agency 
should note filing deadlines for state-level incentives 
because there may be limited windows or auction 
processes.  
 
Step 5. Project Design, Procurement, 
Construction, and Commissioning  

The developer will complete a detailed 
design based on the term sheet and more precise 
measurements; it will then procure, install, and 
commission the solar PV equipment. The 
commissioning step certifies interconnection with the 
utility and permits system startup. Once again, this 
needs to be done within the timing determined by the 
state incentives. Failure to meet the deadlines may 
result in forfeiture of benefits, which will likely 
change the electricity price to the government agency 
in the contract. The PPA should firmly establish 
realistic developer responsibilities along with a 
process for determining monetary damages for failure 
to perform (Logan et al., 2009). 

 
4. Investment Setting in Utility and Market 
Environments 

In traditional utility environments there are 
two types of projects, utility construction and 
independent construction. Utility construction refers 
to a project in which the power plant is owned and 
operated by the utility. Before construction, projects 
must be approved by the state utility commission. 
The approval process includes a provision for the 
utility to finance the debt and equity of the project 
through customer rates. 

Independent construction refers to projects 
in which a new power plant is owned and operated by 
an independent power producer (IPP). Before 
construction a power purchasing agreement (PPA) is 
signed between the producer and the utility; the PPA 
is subject to the approval of the state utility 
commission. There are many possible structures for 
the PPA, but the essence is that the utility provides a 
guaranteed payment to the producer in exchange for 
agreed-upon power production and capacity. 
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Along with approval for the PPA, the state 
utility commission provides a mechanism for cost 
recovery to the utility through customer rates. The 
common feature of both of these mechanisms is cost 
recovery through regulated rates. Furthermore, the 
recovery mechanism is set in place over the lifetime 
of the project. Banks find this feature very attractive 
and readily provide financing for such projects. 

In nontraditional markets, neither retailers 
nor power producers are able to demonstrate 
regulated cost recovery to banks. Banks are less 
willing to finance projects that don’t have cost 
recovery mechanisms than projects that are backed 
by a cost recovery mechanism. In a nontraditional 
market, the only agent that can provide regulatory 
assurances is the ISO. This presents a bit of a 
quagmire for federal and local authorities wishing to 
develop free markets. To ensure financing for new 
construction, regulatory agencies must provide the 
ISO with the authority to enter PPAs so that cost 
recovery can be ensured. Absent such authorization, 
financing for new construction may be difficult to 
arrange and the state cannot ensure reliability of 
supply. Of course, providing such authorization 
restores a regulated environment, with the ISO 
assuming the role of the traditional utility. There is 
tension between the desire to develop free markets 
and the desire to regulate reliability. Organizing long 
term planning activities is difficult in this 
environment. (Mazer, 2007) 
 
4.1. Power Purchase Agreements in Long-Term 
Horizon 

The investment and development 
communities have learned a hard lesson from losses 
on projects built between 2000 and 2003. Currently 
in the United States, IPPs and their financial backers 
seek to construct projects with revenue guarantees by 
contracting with a suitable counterparty. The most 
common counterparty is a utility. 

Another potential counterparty may be the 
ISO. These are the only two counterparties who can 
pass the risk of long-term contracts through the 
regulatory arena and ensure cost recovery by a 
regulated rate mechanism. There are several 
possibilities for structuring contracts. In this section, 
we present commonly negotiated contract types and 
categorize the contract terms. Then we provide a 
series of issues that the counterparties must agree 
upon before finalizing contracts. Afterwards we 
discuss the pricing and valuation of contracts. 

There are various ways to structure 
payments. For fixed-quantity contracts only, the 
owner may charge the counterparty a fixed payment 
stream of dollars per MWh. 

Since the dispatch quantity is fully 
established within the contract terms, the full 
payment is also established at the time of the 
contract’s signing. Typically, payments are made on 
a monthly basis. Most contracts have both fixed and 
variable components to the payment. The fixed 
component is referred to as the capacity payment, and 
the variable component is referred to as the energy 
payment. Whereas the capacity payment described in 
the preceding sections is a hypothetical value, in this 
situation it is an actual contractual payment. Often 
the contracts are structured so that the energy 
payment covers the costs of energy production, (fuel, 
maintenance, and operations), while the capacity 
payment covers the cost of construction. 

 
5. Conclusion 

In this paper the Power Purchasing 
Agreements presented. The importance of these 
contracts in restructured power system is illustrated. 
Below are several ways to structure the energy 
payment: 

• Indexed to power price. The energy payment 
may be set at the settlement price of a 
designated market. This requires the 
availability of a price that is published in a 
forum acceptable to both the owner and the 
counterparty. An ISO index is an example. 
Another example is a daily price that is 
published in an industry-wide accepted 
publication. 

• Indexed to gas price. The energy payment 
may be indexed to the settlement price of a 
designated gas market. Once again, an 
acceptable published price must be available. 
There is a contractual heat rate that converts 
the $/MMBTU charge of the gas index into a 
$/MWH charge for the energy. The owner 
often sets the contractual heat rate at a level 
that allows the owner to recover all variable 
energy costs and is accordingly often higher 
than the actual operating heat rate of the plant. 

• Indexed to coal. Another possibility is for the 
variable component to be indexed to a 
different fuel such as coal with a contractual 
heat rate. 

• Determined by guaranteed operational costs. 
The energy payment may be made in the 
form of a variable heat rate in accordance 
with agreed-upon operating characteristics 
applied to an indexed fuel price. This 
provides the fuel payment. In addition to the 
fuel payment there are additional variable 
operations and maintenance charges along 
with start-up charges. 
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• Lessee provides fuel and pays guaranteed 
operational costs. Under this arrangement the 
lessee independently arranges for fuel 
shipments to the plant and pays all of the fuel 
costs of the dispatch. However, the owner 
provides a guaranteed efficiency in the form 
of a variable heat rate. If the actual fuel burn 
exceeds the contractually guaranteed fuel 
burn as determined by the contractual heat 
rate, the owner must reimburse the lessee for 
the additional fuel cost. Variable operations 
and maintenance costs along with start-up 
costs are charged to the lessee at a set cost. 

• Lessee provides fuel and pays actual fuel 
costs along with set Variable Operation and 
Maintenance (VOM) and start-up costs. 
Under this arrangement, the lessee 
independently arranges for fuel shipments to 
the plant and pays all of the fuel costs. 
Additionally, the owner charges variable 
operations and maintenance costs along with 
start-up costs. 
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