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Developed by the U.S. Department of Energy (DOE) Federal Energy Management Program (FEMP), the “Guide to Integrating
Renewable Energy into Federal Construction” helps Federal agencies understand renewable energy options, select appropriate types
of renewable energy technologies, and integrate these technologies into all phases of new construction or major renovation projects.

This PDF is a printed version of the online guide. This guide is structured to address renewable energy considerations at each stage of
the construction process.
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Developed by the U.S. Department of Energy (DOE) Federal Energy Management Program
(FEMP), the “Guide to Integrating Renewable Energy into Federal Construction” helps Federal
agencies understand renewable energy options, select appropriate types of renewable energy
technologies, and integrate these technologies into all phases of new construction or major
renovation projects.

To reduce costs and increase options, renewable energy should be considered from the very
beginning of a construction project as well as at every stage of the project process from planning
to operation.

Depicted in the chart below, this guide is structured to address renewable energy considerations
at each stage of the construction process.

Assessing Renewable Energy Options
Renewable Energy Project Funding

Planning, Programming, - . . 5 - Operations
& Budgeting Building Design Project Construction Commissioning AEITEanes

Technology pages, containing details on each renewable energy technology, including design,
cost, life-cycle, and other key issues, are available for this guide through the whole building
design guide.

This guide also provides introductory information on why Federal agencies should consider
renewable energy, specific guidance on major renovations, and guidance and resources for
training and outreach for projects that use renewable energy.

Content Last Updated: 7/18/2012

: FEMPg:

Federal Energy Management Program



Guide to Integrating Renewable Energy in
Federal Construction

EERE » Federal Energy Management Program » Guide to Integrating Renewable Energy in Federal Construction » Introduction

Home

Introduction
Renewable Energy Benefits
Federal Requirements
Lead by Example
Whole Building Design Approach
Technology Resources

Assessing Renewable Energy Options

Planning, Programming, &
Budgeting

Project Funding

Building Design

Project Construction
Commissioning
Operations & Maintenance
Major Renovations
Training

Outreach

Resources
Acknowledgements

Contacts

Introduction to Integrating Renewable Energy into Federal
Construction

The introduction to this guide outlines key topics that led to the development of the Guide to
Integrating Renewable Energy into Federal Construction. It discusses:

o Benefits of Renewable Energy Use: Renewable energy technologies have wide ranging
benefits, including economic development and job creation, national security, price stability
and environmental improvement.

o Meeting Federal Renewable Energy Requirements: A range of legislation and executive
orders have stipulated wide-ranging renewable energy requirements and goals that apply to
new construction and major renovation projects. Currently, for example, all Federal agencies
are required to meet a portion of their energy needs with renewable energy. Integration of
renewables into these projects can help agencies comply with all the requirements.

o Leading By Example: The Federal government is the nation’s largest energy consumer.
Operating more than 500,000 facilities comprising of more than 3 billion square feet, the
government spends approximately $7 billion annually on energy for these facilities. As such,
the Federal government has a tremendous opportunity and clear responsibility to lead
by example in adopting sustainable practices to help transform the market. The Buildings
Energy Data Book outlines energy use across the Federal sector.

o Whole Building Project Approach: The principles of a whole-building design approach
are incorporated throughout this guide, including communication between disciplines and
integrated design. All systems within a building are viewed as interrelated. In the same
way, renewable energy should be viewed as a secondary technology to energy efficiency.
The first approach to energy should be to reduce energy use where possible followed by
looking for opportunities to produce the remaining energy needed with renewable energy
technologies.

o Renewable Energy Certificates: Renewable energy can be sold as two distinct products:
the actual energy produced from a renewable energy project and the “renewable energy
certificate” (REC) which puts a value on the environmental benefits, such as reduced
emissions, from the project. To meet Federal renewable energy requirements, agencies
can purchase RECs through the market or they can keep or trade RECs associated with an
on-site renewable energy project.

o Technology Resources: To complement the guide, resource pages were specifically
developed for each qualifying renewable energy technology. These technology resource
pages contain specific details on each renewable energy technology, including design, cost,
life-cycle, and other key issues.
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Renewable Energy Benefits

Renewable energy generates a range of benefits at the local, state, regional, national, and global
levels. It uses natural resources, reduces greenhouse gas emissions, reduces U.S. dependence

on foreign energy sources, and increases Federal energy security by minimizing Federal facility
dependence on a vulnerable electricity grid. Renewable energy can also furnish long-term price
stability as they rarely depend on costly fuel sources.

The environmental benefits of renewable energy technologies are extensive. For example, if a
renewable energy system were installed on a typical 10,000-square foot office building to offset
all electricity use (e.g., heating and cooling), avoided carbon emissions would roughly equal the
combustion of more than 300,000 gallons of gasoline over a 25-year system life.

Renewable energy also supports economic development through job growth. The U.S. Treasury
reports that, in the first 18 months of the renewable energy tax grant program that started in
2009, the manufacture and construction of solar projects that received funds under the program
supported approximately 20,000 U.S. jobs in the solar industry alone.

The cost of renewable energy technologies continues to decrease. At the same time,
performance continues to increase. Technologies that were once limited to niche applications
are now often competitive with traditional energy sources.

The Federal government has an opportunity to transform markets by integrating renewable

energy into sustainable building design and construction projects. More information on these
opportunities is available in the Federal leading by example section.
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Meeting Federal Renewable Energy Requirements

The way renewable energy is counted toward Federal requirements influences how renewable
energy should be treated in new construction and major renovation projects. It is important
to have a fundamental understanding of Federal energy and environmental requirements, and
the role of renewable energy in meeting successful compliance. This section details Federal
renewable energy requirements and how renewable energy is credited.

. Energy Policy Act of 2005

. Executive Order 13423

. Energy Independence and Security Act of 2007
. Executive Order 13514

. Goal Summary

. Notice of Proposed Rulemaking: Energy Efficiency and Sustainable Design Standards for
New Federal Buildings

. Notice of Proposed Rulemaking: Fossil Fuel Generated Energy Consumption Reduction for
New Federal Buildings and Major Renovations

The following content is intended as reference only. It is recommended that Federal agencies
refer to the full text of each law or executive order for more details. Links to these laws and
executive orders are provided below.

Renewable Energy Working Group

To help Federal agencies decipher the complexities of renewable energy requirements,
FEMP created renewable energy guidance on EPAct 2005 and E.O. 13423 issues. This guid-
ance was developed in conjunction with the Renewable Energy Working Group (REWG).
Created to provide a forum for Federal agencies and renewable energy industry experts
to exchange ideas and information on renewable energy, the REWG is also charged with
developing guidance on Federal renewable energy requirements.

The REWG includes more than 100 Federal agency representatives, DOE programs, and the
renewable energy industry members.

EPAct 2005 Section 203 defines “renewable energy” as electric energy generated from
solar, wind, biomass, landfill gas, ocean (including tidal, wave, current, and thermal),
geothermal, municipal solid waste, or new hydroelectric generation capacity achieved
from increased efficiency or additions of new capacity at an existing hydroelectric project.
According to FEMP’s Renewable Energy Guidance, hydrokinetic (or run of the river) also
qualifies.

6 FEMP
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Energy Policy Act of 2005

Section 203 of the Energy Policy Act of 2005 (EPACT 2005) requires the following amounts of
total electricity consumed by the Federal government be supplied by renewable energy so long
as it is economically feasible and technically practicable:

. Not less than 3% in fiscal years (FY) 2007 to 2009
. Not less than 5% in FY 2010 to 2012
. Not less than 7.5% in FY 2013 and thereafter.

For renewable energy to comply with the provisions of EPAct 2005, the purchase of renewable
energy must be separate from normal energy purchases. Renewable energy that is part of the
existing mix of electricity supplied by the local utility or that is used to meet state renewable
portfolios standards does not count towards this goal.

In addition to EPAct 2005 requirements, some agencies have set higher standards. For example,
the Department of Defense (DOD) National Defense Reauthorization Act of 2007 (revised

in 2010) sets the goal that DOD must produce or procure of 25% of facility energy use from
renewable resources by 2025. The Bureau of Land Management (BLM) has a production goal of
10,000 MW by 2015. EPAct 2005 and individual agency goals must be considered throughout all
phases of new construction and major renovation projects for the renewable energy technologies
being integrated to maximize credit agencies receive under various requirements.

Bonus Provision

It is important to note that EPAct 2005 has a bonus provision that allows Federal agencies to
double count renewable energy if it is produced on site or on Federal or Native American land
and used at a Federal facility. Biomass generation on Federal or Native American lands qualifies
even in cases when fuel supply comes from other locations. The bonus provision applies to
electric projects only and for new projects placed in service after January 1,1999. It is important
to note that to “use” renewable energy, in compliance with the law, means the agency must
consume renewable energy to count it toward the goal.

Renewable electricity is not considered used if it is simply produced on a Federal site and sold
into the utility grid without being connected to a Federal facility and offsetting some of its power
requirements. The renewable energy certificates (RECs) for the power must be retained or traded
for other RECs to meet the bonus provision.

It is important to note that EPAct 2005 is a goal that affects everyone. It only counts electric
generation and agencies must use the renewable energy, not just have someone produce it on
agency land. EPAct 2005 Section 203PDF defines renewable energy goals for the Federal sector
in detail.

Executive Order 13423

Executive Order (E.O.) 13423 reinforces Federal renewable goals. Specifically, the order mandates
that at least half of renewable energy used by the Federal government must come from new
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renewable sources (in service after January 1,1999). Systems that are rebuilt, refurbished, or
modified significantly at 80% or greater of original costs are considered “new.”

Non-electric renewable resources (e.g., solar water heating, mechanical, daylighting, etc.) can
be used to meet this requirement, but the entire EPAct 2005 goal must be met with renewable
electricity. Thermal includes solar water heating, solar ventilation pre-heat, ground source heat
pumps, biomass heating/cooling, ocean or geothermal thermal. Mechanical includes pumps
driven by wind or qualifying hydroelectric.

Maximizing Credits

While EPAct 2005 and E.O. 13423 are separate and contain their own set of requirements, the two
do overlap. For example, new electric capacity counts toward both EPAct 2005 and E.O. 13423.
New non-electric capacity counts toward E.O. 13423, but does not count toward EPAct 2005.
Scenarios for meeting requirements of both directives are illustrated in the table below.

Possible Options for Meeting EPAct 2005 and E.O. 13423 FY 2010 Renewable

Energy Goals

EPAct: 5% of electricity from renew-
ables by FY 2010

E.O. 13423: 50% of renewable energy
must be “new”

EPAct and E.O. 13423 goals met

Total renewable energy produced

One Possible Option

5% Electric

2.5% Half of above electric is
a “new”

0% “New” thermal,
mechanical,
daylighting

Yes

5%

Energy Independence and Security Act 2007

Another Possible Option

5%

0%

2.5%

Yes

7.5%

Electric

“New” electric

“New” thermal,
mechanical,
daylighting

The Energy Independence and Security Act of 2007 (EISA 2007) contains Federal requirements
specifically directed at new construction and major renovation projects. It requires 30% of hot
water demand in new Federal buildings and major renovations be supplied by with solar hot
water equipment provided it is life-cycle cost effective or has a savings-to-investment ratio (SIR)

greater than one.
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EISA 2007 also requires fossil fuel consumption relative to 2003 to be reduced as outlined in the
bullets below. Adoption of renewable energy technologies will play a critical role in achieving these
reduction targets.

. 55% by FY 2010
. 65% by FY 2015
. 80% by FY 2020
. 100% by FY 2030

Executive Order 13514

E.O. 13514 establishes multiple regulations for new construction and major renovation projects
under the Guiding Principles for New Construction and Major Renovations, which direct
implementation of high performance sustainable building design, construction, operation
management and maintenance, and deconstruction. A requirement within E.O. 13514 that is
relative to renewable energy is ensuring all new Federal buildings, entering the design phase in
2020 or later, are designed to achieve zero net energy by 2030. While energy efficiency is key
to reducing energy consumption within a structure, renewable energy is necessary to supply any
additional electricity and thermal needs to achieve zero net energy.

E.O. 13514 requires agencies to reduce greenhouse gas (GHG) emissions, which translates into a
need to reduce fossil fuel energy use. Renewable energy will help meet GHG reduction targets

and requirements as they emit low or no GHGs. Guidance is available to agencies for establishing
GHG baselines and target goals.

Federal Renewable Energy Goal Summary

The following chart summarizes Federal Renewable Energy goals:

Regulation Produce, Use, or Both Requirement Agencies
Covered
EPAct 2005 Federal use goal Use, Electric 3% in FY 2007 to 2009 All
5% in FY 2010 to 2012
Not less than 7.5% in FY 2013 and
thereafter
E.O. 13423 Produce or Use, All 50% of EPAct 2005 Federal goal All

renewable energy from “new” sources

DOD National Defense Produce or Use, All 25% of electricity by 2025 DOD
Reauthorization Act of 2007 renewable energy

EPAct 2005 BLM production goal Produce, Electric 10,000 MW by 2015 BLM
EISA 2007 solar hot water Use, Solar water heating  30% of hot water needs in all All

new building or major
renovations

requirement
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Notice of Proposed Rulemaking: Energy Efficiency and Sustainable
Design Standards for New Federal Buildings

On May 28, 2010, the U.S. Department of Energy (DOE) Office of Energy Efficiency and
Renewable Energy (EERE) issued a Notice of Proposed Rulemaking (NOPR), 10 CFR 433 and
435PDF. The NOPR was issued to implement provisions of the National Energy Conservation
Policy Act (NECPA) as amended by EPAct 2005 that required DOE to establish revised
performance standards for the new construction and major renovation of Federal buildings. In
addition, provisions of EISA 2007 are considered.

The NOPR is applicable to new Federal buildings, which are defined as any building constructed
by, or for the use of, any Federal agency, including buildings built for the purpose of being leased
by a Federal agency, and privatized military housing.

It also applies to buildings undergoing major renovations, which are defined as changes to a
building that provide significant opportunities for substantial improvement in the sustainable
design elements covered in this rule, including energy efficiency and renewable energy. DOE also
included in the definition of any renovation that exceeds 25% of the replacement value of the
building is to be considered a major renovation.

Within the NOPR, sections specifically focused on renewable energy technologies exist. Although
the final rule has not been issued, it is important to be aware of potential requirements that could
impact projects. A summary of the applicable NOPR sections for new Federal commercial and
multi-family high-rise residential buildings are:

. 433.4 (d) Solar Hot Water: Section 523 or EISA requires 30% of hot water demand in new
Federal buildings or Federal buildings undergoing major renovations to be met by solar
hot water heaters if life-cycle cost effective. DOE interprets Section 523 to include all hot
water usage in the building, including hot water used for restrooms, janitorial closets, food
handling facilities, and laundry facilities. Agencies should calculate the total hot water load
for the building and then determine if it is life-cycle cost effective to use solar hot water
systems to meet 30% of the annual demand.

. 433.6 (f) (1) Sustainable Design Principles for Siting, Design, and Construction; Renewable
energy: Federal agencies must implement renewable energy generation projects on agency
property for agency use when life-cycle cost effective.

. 435.2 Definitions: Major renovation means changes to a building that provide significant
opportunities for substantial improvement in energy efficiency. This may include but is not
limited to replacement of the HVAC system, the lighting system, the building envelope,
and other components of the building that have a major impact on energy usage. Major
renovation also includes a renovation of any kind with a cost exceeding 25% of the
replacement value of the building.

New Federal building means any new building (including a complete replacement of and
existing building from the foundation up) to be constructed by, or for the use of, any Federal
agency. This includes buildings built for the purpose of being leased by a Federal agency,
and privatized military housing. Criteria is being considered for leased buildings by limiting
new leased buildings to occurrences where the Federal agency has significant control over
building design (lease-constructs).
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Extent Practicable: Actions need to be implemented unless an Agency determines that:

. Full implementation would prevent the building or facility from fulfilling a key design or
function objective.

. Necessary products or materials cannot be commercially procured in timely fashion.
. Net increases in total project life-cycle costs are very large.

. Initial funding required to integrate features to comply with this rule exceeds 3% of total first
costs.

Sustainable design principles will apply to the extent practicable for (1) buildings for which

the Administrator of the U.S. General Services Administration (GSA) is required to submit a
prospectus to Congress, and/or (2) a building or major renovation for which the construction
cost is at least $2.5 million (in 2007 dollars adjusted for inflation). For buildings not fitting into
these two categories, sustainable design principles would apply only to the extent they are life-
cycle cost effective. To demonstrate life-cycle cost effectiveness, proposing agencies would be
permitted to use one of four methods listed in 10 CFR Part 436:

. Lower life-cycle costs

. Positive net savings

. Savings-to-investment ratio (SIR) estimated to be greater than one

. Adjusted internal rate of return that is estimated to be greater than the FEMP discount rate

Notice of Proposed Rulemaking: Fossil Fuel Generated Energy
Consumption Reduction for New Federal Buildings and Major
Renovations

On October 15, 2010, DOE published a NOPR (10 CFR 433 and 435)PDF to implement Energy
Conservation and Production Act (ECPA) provisions as amended by EISA 2007 that require DOE
to establish revised performance standards for the construction of all new Federal buildings,
including commercial buildings, multi-family high-rise residential buildings and low-rise
residential buildings. The NOPR specifically addresses the reduction of fossil fuel generated
energy consumption in new Federal buildings and major renovations.

The proposed rule would revise Federal building energy efficiency performance standards for
achieving reductions in fossil fuel generated energy consumption and clarify which building types
are covered and excluded by the standards. Is also establishes a methodology for compliance,
including calculation of the maximum allowable fossil fuel generated energy consumption based
on building type and how fossil fuel consumption resulting from electricity usage should be
considered.

EISA 2007 Section 433(a) directed DOE to establish regulations that revise Federal building
energy efficiency performance standards originally defined in ECPA Section 305 to require
public buildings to reduce energy consumption (based on a FY 2003 baseline) in graduated
percentages ranging from 55% to 100% over a specified time period beginning in FY 2010 and
ending in FY 2030.
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In addition, for the purpose of definition, the NOPR is applicable to any building to be
constructed by, or for the use of, any Federal agency. In a separate rulemaking, DOE is proposing
that the term include buildings built for lease by a Federal agency and privatized military housing.

A major renovation is defined as changes to a building that provide significant opportunities for
substantial improvement in energy efficiency. This may include, but is not limited to, replacement
of the HVAC system, the lighting system, the building envelope, and other components of the
building that have a major impact on energy usage. Major renovation also includes a renovation
of any kind with a cost exceeding 25% of the replacement value of the building.

A section focused on renewable energy certificates (RECs) and power purchase agreements
(PPAs) to help offset fossil fuel energy generated consumption is included within the NOPR.
Although the final rule has not been issued, it is important for agencies to be aware of potential
requirements that could impact projects.

A summary of the applicable NOPR sections for new Federal commercial buildings and major
renovations includes:

. To meet the maximum allowable fossil fuel generated energy consumption requirements,
fossil fuel generated energy consumption could be offset with use of energy created from
other sources, including renewable energy. DOE also recognizes there may be physical
limitations to the amount of on-site renewable electricity that can be produced, and it may
be more affordable in some cases for an agency to purchase electricity from centralized
renewable energy generation facilities. As an example, ASHRAE Standard 189.1-2009 has an
on-site renewable energy requirement but allows the use of RECs as an alternative to meet
the requirement.

. However, there are concerns that purchase of renewable energy generated electricity
via RECs or direct PPAs may simply reduce the amount of renewable energy available
for purchase by other entities within the U.S. and may not necessarily lead to an overall
decrease in domestic fossil fuel generated energy consumption. In addition, unlike PPAs,
RECs do not involve a long-term binding agreement and can readily be cancelled.

The use of RECs is being phased out by January 2012 as a way to meet the renewable
energy consumption levels established under EPAct 2005 and E.O. 13423. Therefore, DOE is
leaning to a preference of allowing PPAs with a long-term contract to count toward meeting
the fossil fuel generated energy consumption reduction requirements, but not allowing
RECs. Under this approach, agencies would be allowed to subtract the annual electricity
generated by the renewable energy generation facility from the building’s annual site
electrical energy consumption. The building designer would use this quantity, the net site
electrical energy consumption, when calculating the building’s fossil fuel generated energy
consumption. In effect, the PPAs would help agencies meet the fossil fuel consumption
requirements.

Content Last Updated: 8/10/2012
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Federal Government: Leading by Example

The Federal government plays a vital role in leading by example in environmental, energy, and
economic performance. President Obama stressed this importance on October 5, 2009, by
stating:

“As the largest consumer of energy in the U.S. economy, the Federal government can and
should lead by example when it comes to creating innovative ways to reduce greenhouse gas
emissions, increase energy efficiency, conserve water, reduce waste, and use environmentally-
responsible products and technologies.”

The U.S. has made a strong and clear commitment to paving the way for the Federal
government to actively lead by example in the adoption of clean energy technologies and
conservation measures, and drive reduction in greenhouse gas (GHG) emissions. Federal new
construction and major renovation projects are a strategic and important way to showcase
efforts to lead by example.

Federal Leadership through Policy

Annually, the Federal government consumes approximately 1.6% of all energy used in the U.S.
at a cost of $24.5 billion to taxpayers. The majority of this usage and cost, 65%, is attributed to
transportation while 30% goes to operating the government’s more than 500,000 facilities and
buildings. A significant opportunity exists to reduce energy consumption in buildings through
the integration of renewable energy technologies in new construction and major renovation
projects. In turn, the implementation of these technologies reduces GHG emissions and fossil
fuel use.

The Federal government has taken measures over the years to lead by example through
adoption of environmentally sound energy management policies directed at the Federal sector.
In 2006, Federal agencies demonstrated leadership by creating and signing a Memorandum

of Understanding on Federal Leadership in High Performance and Sustainable Buildings. This
memorandum set forth specific guiding principles for reduced energy use and other sustainable
practices in Federal buildings. In December 2008, the guiding principles were revised to update
guidance specific to new construction and major renovations in response to additional executive
and legislative energy requirements.

Federal Buildings

The Federal government owns or leases more than 500,000 buildings with more than 3 billion
square feet of floor space. These structures affect our natural environment, our economy, and
the productivity and health of the workers and visitors that use these buildings.

Most energy consumed by these buildings is produced from non-renewable, fossil fuel
resources. Given a declining supply of domestic fossil fuel, security concerns over energy supply
disruptions, and the global impact of GHGs, the Federal government has compelling reasons to
reduce load, increase efficiency, and use renewable energy resources in facilities of all types.
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Existing efforts to lead by example have already yielded results. Federal energy management
over the last two decades resulted in Federal energy use decreasing by 16% from 1985 to 2007
and related carbon emissions from Federal buildings decreasing by 9.4% from 2003 to 2007.

Federal agencies are demonstrating successful efforts by constructing cutting-edge, state-of-the
art facilities. These efforts are proving that building integrated renewable technologies are cost
effective and deliver optimal performance. These technologies provide many benefits including
long-term savings, increased occupant comfort, and a healthier environment.

An example of a new construction building with integrated renewable energy technologies is
the Research Support Facility (RSF) located at the National Renewable Energy Laboratory. DOE
opened the RSF in June 2010. The Leadership in Energy and Environmental Design (LEED®)
Platinum building incorporates a broad range of renewable energy and energy efficiency
technologies, serving as a real-life model for how commercial building operators nationwide
can cost-effectively reduce energy use and save money on energy bills. For more examples
showcasing successful Federal projects, refer to the case studies section.
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Whole Building Design Approach

As defined by the Whole Building Design Guide, the goal of whole building design is to create a
successful high-performance building by applying an integrated design and team approach to
the project during the planning and programming phases. Whole building design has proven

to help:

. Reduce project costs
. Increase the probability that project timelines are met

. Ensure systems operate at maximum efficiency

Whether building a new facility or conducting a major renovation on an existing building, the
project team must always work with an eye toward planning, designing, constructing, and
ultimately operating and maintaining the facility efficiently and cost effectively. The importance
of engaging the right people with the required expertise into all phases of the project cannot be
overstated. The project should be treated as a collaborative effort, which ensures that systems
are designed, sized, installed, and operated, and maintained correctly.

Because renewable energy systems are technically and economically complex and integration of
renewable technology in buildings is a relatively new application, it is important to understand
the principles, concepts, and proper application of the whole building design method. This
section helps agencies understand and use the whole building design process with a specific
focus on renewable energy technologies.

. Buildings: Functions and Impacts
. Whole Building Design

. Role of Renewables

. Integrated Design

. Integrated Team

. Overcoming Cost Barriers

. Video Resource

Buildings: Functions and Impacts

Buildings use very large amounts of energy, water, and materials. Data from the U.S. Energy
Information Administration (EIA) show that buildings account for nearly half of annual
greenhouse gas (GHG) emissions and consume more than two-thirds of the electricity produced
in the U.S. The vast majority of this electricity is produced from nonrenewable fossil fuel
resources, which are the primary source of GHG emissions.

Buildings are not only required to be sound and secure, they also need to provide a safe and
comfortable place for occupants to live and work. Reliable, secure energy supply is critical to
the success of most buildings. Occupants are entitled to a healthy environment that fosters
productivity. Building owners/operators expect reliable and cost-effective operations for the life
of the building. Facilities of all types can meet these goals by reducing energy loads, increasing
space and energy efficiency, and using renewable resources.
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Whole Building Design

Using the whole building design approach enables a building to meet high-performance

goals quickly and cost effectively. It opposes conventional design methods in which project
representatives are consulted individually according to phases of a project. It is an innovative
practice used for planning and programming through the design, construction, and operations
phases of a construction project. Whole building design is a process comprised of two
components: the integrated design approach, and the integrated team process.

Role of Renewables

As part of the design and development process, renewable energy technologies should be
considered as part of the integrated whole building design. To ensure the most appropriate
and economic application of renewable technologies, energy efficiency products and passive
renewable designs should be implemented first. They produce significant energy savings, are
frequently the most cost-effective measures, and must be incorporated at the earliest stages of
design to be effective. Adding active renewable technologies provide further benefits and are
needed to achieve net-zero goals, fossil fuel reductions, and reduced GHG emissions. Further
information is available on effective design strategies.

When planning to integrate renewable energy technologies into a Federal new construction
or major renovation project, the whole building design approach and the Guiding Principles
for Sustainable New Construction and Major Renovations are the roadmap for all project
phase activities from planning to design to construction to commissioning to operations and
maintenance (O&M).

Because buildings are highly complex and specific renewable energy mandates have

been established for Federal agencies, the whole building design approach is an essential
application for building projects. Using the whole building design approach when developing

a new construction or major renovation project ensures that the most appropriate renewable
technologies are considered early in the planning process, selected based on specific needs and
goals of the project, and sized and sited correctly to suit the building design.

Renewable technologies can serve as multi-purpose components. For example, installing solar
photovoltaic (PV) panels on parking structures provides shading to cars and comfort to their
occupants, while providing clean electricity. A PV system can reduce fossil fuel use and GHG
emissions, and therefore improve environmental quality, human comfort and health, building
energy security and supply, and help meet Federal energy requirements.

Integrated Design

Integrated design asks all building stakeholders and the technical planning, design, and
construction teams to examine the project objectives, building materials, systems, and assemblies
from many different perspectives. This approach differs from the typical planning and design
process, which relies on the expertise of specialists who work in a degree of isolation from each
other in their respective specialties. An agency should stipulate that its selected design team
conduct an integrated design process. Energy efficiency and renewable energy goals need to be
included upfront as a key element that the facility design must meet.
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Integrated design employs whole systems thinking. It is always collaborative in assessing how
one system affects all others. An example is to consider how a passive solar heating system can
affect an HVAC system with the goal of minimizing energy consumption. If a building has a good
passive high performance envelop with good glazing and passive controls, the energy provided
by the sun and saved by the envelope design can reduce heating and cooling requirements for
the facility. Accordingly, the facility would require a smaller HVAC system with reduced costs
resulting from smaller ducts, fans, pipes, and pumps. Therefore, savings accrued through the
smaller HVAC system can be reallocated to the envelope. The entire team needs to participate in
the process to understand how one system affects all others to achieve the benefits of integrated
design. This process requires more time up front, but brings a payoff by allowing a faster process
once the project gets to the construction document phases because problems and solutions were
identified in the earlier design phases.

Integrated Design Team

When using the whole building design process, it is important to bring all parties together early
in the process to receive as much input as possible from all perspectives. The parties include
architects, mechanical engineers, civil engineers, design lighting engineers, daylighting experts,
renewable technology experts, other building system designers, and experts in commissioning
and O&M.

The design team and all affected stakeholders work together throughout the project phases and
evaluate the design for cost, quality-of-life, future flexibility, efficiency, overall environmental
impact, productivity, creativity, and how the occupants will be affected. It is critical that the team
have an expert, or a sub-team of experts, that are well trained on the complexities of renewable
technologies. Although including such experts can increase upfront costs, it also ensures that
the most cost-effective and high performing systems are appropriately selected, designed, and
installed.

A key point to remember when working within an integrated team environment is that no one
person knows as much as the team of experts combined. It is important to get all of the right
people together early so that each can provide valuable input that will benefit the project as a
whole. Working together early in the planning and design can facilitate knowledge sharing in
an integrated approach that enables decisions that change the basic concepts of the building.
Collaborative design changes the equation from “either/or” to one of “achieving both,

and more.”

Renewable energy systems are complex and it is critical to engage people that understand the
correct application, limitations, sizing, design, and installation of systems to ensure they are life-
cycle cost effective and operate at optimal efficiency. When acquiring contract services for the
project’s architecture and engineering firm, be sure to specify that the design team demonstrate
specific renewable energy technology expertise.

It is ideal to identify someone to serve the role of project energy lead. This person should
understand the Federal agency’s needs, renewable energy technologies and sustainable building
design, and advocate the whole building design system, and be able to build support for energy
efficiency and renewable energy in the project. Although adding an additional role to the
project can increase costs, the project lead will not only build support for energy efficiency and
renewable energy in the project but also ensure appropriate renewable energy and efficiency
goals are defined and met along with building requirements.
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Overcoming Cost Barriers

The use of renewable energy technologies is often viewed as more expensive when compared

to conventional technologies. This has historically been the case, particularly when only initial
capital costs are considered. The higher upfront costs are primarily driven by equipment and
systems and include additional design expertise. Because most renewable energy technologies
do not include any fuel costs and have limited O&M costs, their primary expense will always be in
upfront capital costs. As such, decisions made solely on the basis of initial capital costs will not
favor renewable energy technologies, which is why life-cycle cost analysis is often stipulated for
these decisions.

However, it is also widely recognized that renewable energy technologies offer benefits that
conventional energy technologies do not. Economic comparisons may fail to recognize all of the
economic benefits of renewable energy. Examples include mitigating potential volatility in cost
and availability of conventional fuels as well as operating cost savings and design and capital cost
savings that can accrue if an integrated whole building design process is utilized in an effective
manner.

Two underlying principles should be observed to ensure that economic analyses provide the
best possible comparisons between renewable and conventional energy systems and different
renewable energy alternatives.

First, all cost comparisons should be made based on life-cycle costs rather than capital costs
alone. This is in line with guidance from the White House Office of Management and Budget
(OMB) (OMB Circular No. A-11, Appendix 9, Capital Programming Guide), which applies to all
Federal agencies.

Second, cost comparisons should consider all cost impacts associated with the use of renewable
and energy technologies, which are not necessarily limited to the obvious impacts on a particular
building system. An integrated building design process may result in design alternatives that
provide fundamentally different buildings with dissimilar construction materials, configurations,
etc. In such instances, comparisons should focus on the total estimated building costs for each
design alternative as opposed to simply the comparative costs of the renewable and conventional
energy systems.

Video Resource

The Rocky Mountain Institute developed the Performance by Design video showcasing projects
based on integrated design and team principles. The video includes interviews with architects,
engineers, project managers, and others with roles and responsibilities relevant to project design,
construction, and operations. This video is an excellent resource for explaining and illustrating the
whole building design approach.
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Introduction ) o ) ) )
To provide detailed information on renewable energy technology options and provide

Renewable Energy Benefits technology resource pages, FEMP partnered with the Whole Building Design Guide, found at:
Federal Requirements www.wbdg.org

Lead by Example Each of these technology-specific pages provides detailed information on system design and
types, best uses, resource assessments, economics, operations and maintenance, and other

key considerations. The pages describe the technologies in a context specific to Federal sector
Technology Resources applications.

Whole Building Design Approach

Assessing Renewable Energy Options

] ] The following renewable energy technology resource pages, which are noted below in the
PIannm_g, Programming, & parentheses) on the Whole Building Design Guide site were developed in conjunction with this
Budgeting guide:

Project Funding

o ) ¢ Biomass
Building Design . .
. Biogas (www.wbdg.org/resources/biogas.php)

Project Constructi . i
roject Lonstruction . Biomass Heat (www.wbdg.org/resources/biomassheat.php)

Commissioning «  Biomass Power (www.wbdg.org/resources/biomasselectric.php)

Operations & Maintenance

Major Renovations +  Geothermal

. Geothermal Direct Heat (www.wbdg.org/resources/geothermalenergy.php)

Zj:;r;ih . Geothermal Electric (www.wbdg.org/resources/geothermalelectrictech.php)
. Ground Source Heat Pump (www.wbdg.org/resources/geothermalheatpumps.php)
Resources
Acknowledgements . Hydroelectric (www.wbdg.org/resources/hydropower.php)
Contacts

. Hydrogen and Fuel Cells (www.wbdg.org/resources/fuelcell.php)

. Ocean (www.wbdg.org/resources/oceanenergy.php)

. Solar

. Daylighting (www.wbdg.org/resources/daylighting.php)

. Passive Solar (www.wbdg.org/resources/psheating.php)

. Photovoltaics (www.wbdg.org/resources/photovoltaics.php)

. Solar Ventilation Preheat (www.wbdg.org/resources/svap.php)
. Solar Water Heating (www.wbdg.org/resources/swheating.php)

. Wind (www.wbdg.org/resources/wind.php)
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Assessing Renewable Energy Options

Federal agencies should assess renewable energy options for each specific project when
integrating renewable energy in new building construction or major renovations. This section
covers the preliminary screening, screening, feasibility study, and sizing and designing systems
phases.

This overview page describes the phases of the renewable energy assessment process that occurs
in parallel with the normal development of a project. Links to deeper-level information are also
provided to help agencies assess their renewable energy options.

Almost any location can use renewable energy technologies. However, not every form of renewable
energy may be practical at a particular site. Determining which technology or combination of
technologies is best suited to a specific construction project is done during the assessment
process. This section describes the entire assessment process and details how this process fits

into the overall construction project timeline. In general, the practicality of most renewable energy
technologies increases when considered early in the planning stages of site and building design.

Narrowing the choices of renewable energy options involves several steps:
. Preliminary Screening

. Screening

. Renewable Energy Feasibility Study

. Size and Design Systems

Renewable energy technologies can be considered and incorporated at every stage in the design
process. However, significant factors that enable cost-effective and technologically-feasible
implementation of renewable technologies are often determined in the early design phases. It

is prudent to consider and start analyzing the potential for these technologies in the very early,
conceptual stages of design.

Preliminary Screening

The first step in assessing renewable energy options is to conduct a preliminary screening to
distinguish between technologies that are worth reviewing and those that should be eliminated
without further analysis. This step should occur early in the planning of a construction project.
Preliminary screening involves resource maps and other basic tools to choose technologies to
pursue further.

Screening

The next step in assessing renewable energy options is a full screening. The screening is usually
performed by an outside party or an independent renewable energy expert. It is a review of the
possible technology options that identifies dead-ends and further narrows the list to probable
technologies for the project. This is a more detailed look at the available resources and a high-
level analysis of expected costs and savings, utility considerations, and potential incentives. This
screening can also assess each technology’s ability to contribute to energy goals and requirements.
The agency can analyze specific sites or screen across properties to decide which areas have the
greatest renewable energy potential.
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Screening should be completed during the programming phase of the project, as it is needed to
inform early design decisions and project requirements. It is also very helpful in establishing early
budget life-cycle cost estimates for renewable energy.

Renewable Energy Feasibility Study

Once an agency has identified probable technologies, a detailed review of the feasibility and
economic viability of each renewable energy technology, also called a renewable energy
feasibility study, can determine which renewable energy technologies most effectively meet the
agency’s energy requirements and goals.

The renewable energy feasibility study takes a deeper look into the remaining technologies to
quantify how much energy each technology could produce or offset; reviews details of utility
interconnection, tariffs, and revenue; analyzes access to financial incentives as well as project
funding models; and reviews National Environmental Policy Act (NEPA) requirements, permitting
requirements, and operational costs. This assessment can be accurately conducted only after

a potential location has been chosen for the project and initial estimates for energy loads and
usage exist. Ideally, the feasibility study is conducted before the schematic design phase.

Size and Design Systems

Following the renewable energy feasibility study, the technologies to be included in the new
construction project will be defined and the design team will be ready to size and design the
systems. At this point in the process, building energy loads and demands will largely be known.
Utility requirements and all applicable codes and standards will also need to be considered and
met at this stage. This is the last step in the process of assessing renewable energy options.

Integrating renewable energy into a construction project must be in the hands of renewable
energy experts and closely coordinated with the overall project design team.
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Introduction

. . Assessing technology options involves examining several factors:

Assessing Renewable Energy Options
Preliminary Screening . Available renewable resources: Renewable energy technologies rely on resources like

) sunlight, wind, biomass, or heat from the earth. Some technologies require a threshold level

Screening of a resource to be feasible or cost effective.

Agency-Wide Screening

o . Available space: Many technologies require additional space, either on a roof or on land, to
Feasibility Study function properly.
Policies for Renewable Electricity Use
. Technology costs: The cost of any renewable energy technology system is calculated along

Planning, Programming, & with its potential energy output to estimate its economic feasibility.

Budgeting

Project Funding . Energy costs: Estimating the economic feasibility of technologies includes calculating the
Building Design expected costs of energy to the project that will be offset.

Project Construction . Ability to connect to the grid: When incorporating an electric power technology system
into a project, the system will typically need to be interconnected with the utility power
grid. The rules vary by state and utility as to what size and type of technologies can be
Operations & Maintenance interconnected economically.

Commissioning

Major Renovations ) . . . .
. Agency goals: Agency energy goals are important in assessing various technologies. Federal

Training agencies can set goals or mandates, or they could be required by legislation, to incorporate
Outreach renewable energy into their energy use portfolio.

Resources . Available incentives: Any financial incentives, such as grants, favorable tariffs, or net
Acknowledgements metering, can affect the economic feasibility of various technologies.

Contacts «  Additional Factors: Other considerations that can affect renewable energy decisions include
energy security requirements, zoning, permitting, and environmental review requirements.

The depth at which each factor is considered varies depending on whether the analysis is for

a preliminary screening, a full screening, or a feasibility study. Project location solidifies a few
variables—including renewable resources, land availability, conventional energy cost, available
incentives, local net metering, and interconnection policies. In the early design phases, however,
several factors are not yet defined and should be considered. These include orientation and
siting of a building on a lot, design of a building to optimize access to the renewable resource,
and sizing of a renewable energy system to offset an optimum amount of site energy load and
to minimize usual energy purchases (while maximizing the applicability of financial incentives, if
applicable).
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Preliminary Screening

The first step in assessing renewable energy options is to conduct a preliminary screening to
decide which technologies are worth investigating and which can be eliminated immediately.
Preliminary screening involves using resource maps and other basic tools to choose technologies
to pursue further. This should occur in the planning phase and can be completed at the agency
level with some simple training. There should be no need to hire an outside consultant at this
stage.

When narrowing technology options during this phase of assessment, a range of factors are
considered, such as:

. Available Renewable Resources
. Ability to Connect to the Grid

Available Renewable Resources

Renewable energy resources refer to the amount of energy that can be captured for a particular
technology, such as how solar energy hits a particular area or how much energy is available in the
wind in a specific location. Renewable energy experts have been gathering and refining this data
for decades.

At this stage of assessment, renewable energy resource maps are an easy way to find out what
resources are available in your project location. For the preliminary screening, the maps will
provide guidance on what technologies should be carried through the next level of assessment.

For more detailed information on any of these or other technologies, see the renewable energy
technology resource pages for appropriate technology information.

Solar

The solar photovoltaic (PV) map shows national solar PV resource potential and is useful for most
solar technologies, including PV, solar hot water, solar ventilation preheat, passive solar heating,
and daylighting. The redder/warmer the color, the better the solar resource. This resource counts
both the direct solar radiation that reaches the earth, as well as the reflective solar energy that
bounces off the ground or other surfaces.

Although some areas, such as the desert southwest, will produce more energy from solar
technologies than other areas, this level of screening cannot rule out solar systems anywhere in
the country. Local energy costs, incentives, and utility policies affect the economics of these as
much as resource. In general, agencies should consider these technologies, at least through the
screening phase, for all new construction projects. Although daylighting and passive solar heating
may be more difficult to integrate into a renovation project, these technologies should still be
considered.
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United States Photovoltaic Solar Resource : Flat Plate Tilted at Latitude

c

Low Resolution and High Resolution versions are available for download.

Concentrating Solar Power

The concentrating solar power (CSP) map shows the very targeted solar resource potential
used in CSP technologies, such as concentrating photovoltaics, concentrating solar power,
or concentrating solar thermal. The map shows only the direct radiation from the sun, as
concentrating systems cannot make use of any reflective solar energy.

CSP requires at least 6.0 kWh per square meter per day of direct normal solar radiation, which

is indicated by the orange color in the resource maps. In general, if the site is in the desert
southwest, CSP technologies are feasible. CSP technologies should not be considered if the site is
not in the desert southwestern (or in an international location with a resource of this level).

United States Concentrating Solar !'IIWG!’ Resource : Direct Normal

=

Low Resolution and High Resolution versions are available for download.
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Geothermal

Ground heat pumps can be implemented anywhere in the U.S. and should be considered for any
new construction project. Geothermal direct heat technologies require a geothermal resource
above 120°F (50°C) located near the site and should be considered if the appropriate resource
is available. A geothermal resource above 300°F (150°C) near the site could feasibly be used for
geothermal electricity production. However, the scale and cost of such systems means that this
should only be considered if the project warrants a utility-scale power project. Most geothermal
resources are located in the western U.S.

Geothermal Resource of the United States

Locations of Identified Hydrothermal Sites and -

Favorability of Deep E GS)

Favorability of Deep EGS

Most Favorable
Least Favoratle
[ At
[ No Data**

of Energy. « Identified Hydrothermal Site (= 90°C)

Western United States Geothermal Resources

R

These maps are available for download.
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The geothermal resource map shows the geothermal resources available in the U.S. Temperature
varies by depth, and this map analyzes geothermal resources at depths from three-to-10
kilometers (two-to-six miles). The red and orange colors indicate the most favorable locations for
geothermal systems, but the map does not rule out potential locations elsewhere.

The second map shows regions of known or potential geothermal resources for the West. It also
indicates known hot springs and wells, which indicate that geothermally-heated water is present.
The nearby presence of hot springs is an encouraging sign for geothermal potential, but the hot
springs could be caused by a geothermal resource that is not hot enough for economic energy
use in a facility. The presence of many hot springs that are characterized as “hot” (greater than
50°C or 122°F) would be a strong indicator of an area that warrants further investigation for
direct heat applications.

Wind

The wind resource map shows national wind resource potential at a tower height of 50 meters
above the ground. The higher above the ground, the better the wind resource. Eighty-meter
maps are also available. Orange indicates a class 3 wind resource and pink indicates a class 4
wind resource. The darker the color, the better the wind resource.

If the site has a class 3 wind resource, consider small wind turbine (100 kW or less) or large, low-
wind speed turbine opportunities. If the site has a class 4 or greater wind resource, wind may be
a good option and even larger, utility-scale turbines may provide economic options.

Lower wind resources are less likely to be economically feasible, but should be reviewed if the
site is in a class 2 area and there are nearby pockets of class 3 resources.

United States 50 meter Wind Power Resource

A

THE BAHAMAS

Low Resolution and High Resolution versions are available for download.
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Biomass

Biomass resources are among the hardest to quantify as they can include a range of biomass
options, including leftover material from agricultural crops, wood from thinning forests, and even
wood waste or municipal solid waste from urban areas. The biomass resource map illustrates the
biomass resources available in the U.S. by county. It includes most feedstock categories, but is not
all-inclusive for every state, especially Hawaii. Colorado, for example, shows limited resources, but
the National Renewable Energy Laboratory (NREL) heats its Research Support Facility partially
using a biomass boiler.

Biomass Resources of the United States
Total Resources by County

Thousand

Tonnes/Year
> 500

Author: il Roberts - September 23,2009

This map is available for download.

If there is a permanent, steady stream of biomass resource within a 50-mile radius of the site,
biomass opportunities should be considered further. If the map reveals limited or no biomass
resources for the site, do not rule out the technology and consult a local expert for more
information.

Ocean

Remove ocean power technologies from consideration if the site is not adjacent to the ocean.
Ocean thermal energy conversion is a potential energy technology in Hawaii and other tropical
island communities. If the site is located on the Pacific Northwest or the Atlantic Northeast, tidal
energy is a potential technology and could be considered further for coastal properties.

Hydropower

The Federal Energy Regulatory Commission (FERC) regulates U.S. hydropower resources and
provides a simplified process for small and low-impact hydropower projects under 5 MW. The

v FEMP

Federal Energy Management Program



Guide to Integrating Renewable Energy in

Federal Construction

EERE » Federal Energy Management Program » Guide to Integrating Renewable Energy in Federal Construction » Assessing Renewable Energy Options » Preliminary

Screening

Home
Introduction
Assessing Renewable Energy Options
Preliminary Screening
Screening
Agency-Wide Screening
Feasibility Study
Policies for Renewable Electricity Use

Planning, Programming, &
Budgeting

Project Funding

Building Design

Project Construction
Commissioning
Operations & Maintenance
Major Renovations
Training

Outreach

Resources
Acknowledgements

Contacts

Bureau of Reclamation produced a hydropower resource assessment PDF in March 2011, which
determined 70 sites with hydropower potential at existing facilities. If the site is close to one of
these facilities, hydropower could be a viable technology.

Ability to Connect to Grid

For electricity-generating technologies, such as wind or PV, the renewable energy system
typically needs to be connected to the electric utility distribution network or grid to enable the
system to integrate safely integrate with the utility grid. The exception to this is a remote facility
that gets electricity from on-site sources only and is not served by an electric utility.

The traditional electric utility system and rules were designed for large centralized power
plants and not for small on-site power generation by utility customers. As renewable energy
and other distributed power technologies have become more cost-effective, many states have
developed rules to enable utility customers to interconnect their renewable electricity to the
utility grid. These rules often limit the size of the system to be interconnected, and sometimes
they do not apply to certain utilities in the state, such as municipal-owned utilities or rural
electric cooperatives. Detailed information about these issues is available in the key policies for
renewable electricity use section.

The legal ability to connect a renewable energy system to the utility grid is very important to

the successful use of renewable electricity technologies. The Database of State Incentives for
Renewable Energy (DSIRE) provides a map of interconnection policies by state. The specifications
for a successful project are as follows:

. Project is located in a state that has adopted interconnection policies and projects will likely
fall within the size limits of the policy.

. Project does not produce electric power.
. Project is not grid connected.

If the project does not fall within successful specifications, the project may still be able to move

forward but will require cooperation with utility and/or state authorities to determine the scope
of the potential project and any limitations affecting customer-sited generation.
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Screening

Screening is typically performed by an outside party or an independent renewable energy expert
or team. It is a review of the possible technology options that identifies dead-ends and further
narrows the list to probable technologies for the project. A screening provides a preliminary
assessment of how much energy could be produced by various renewable energy technologies
and conducts a high-level analysis of expected costs and savings, utility considerations, and
potential incentives.

Federal agencies can analyze specific sites or conduct an agency-wide screening across
properties to decide which areas have the greatest renewable energy potential. When conducted
in conjunction with a new construction project or major renovation, an agency should get results
from a screening prior to the planning charrette in the programming phase, as the information

is vital to early design decisions and energy performance goals. Screening results are also very
useful in creating early budget requests that adequately capture the capital costs needed for
integrated renewable energy projects.

In a construction project, the designated project energy lead should take responsibility for the
screening. This may involve hiring an outside renewable energy firm or assembling a team that
has familiarity with each type of renewable energy resource under consideration. The team also
needs expertise in resource assessment for each technology, economic evaluation of projects,
and policies governing use and size, such as interconnection, net metering, incentives, and
project funding mechanisms. Although a screening will add additional costs at the start of a
project, it can save time and money in identifying cost-effective options and potential barriers
for renewable energy integration. The agency should stipulate specific expertise with each
technology identified for consideration during preliminary screening.

Background Project Information

Any information known about the project at this early stage should be provided to the screening
team as it may affect the potential for various technologies.

Project location is one important factor. If more than one location is under consideration, the
screening may be able to provide a comparison of energy potential. Project type and use are
also important as the energy screening for an off-grid visitor’s center will look very different than
one for a 200,000 square-foot office park. The agency should consider project goals or early
limitations on siting or use, as well as specific energy requirements, such as a need for on-site
back-up generation.

This background information will be used to generate ballpark estimates of energy use and
needs, which will help the team understand the type and scale of technologies to be included in
the screening.

Assessing Renewable Energy Resources

The first phase of the screening process is to review the potential renewable energy resources
available to the site of the construction project and determine which technologies have viable
resources to warrant further evaluation. The resource maps used in the preliminary screening
will not be enough for this phase of assessment. Experienced providers will be able to access a
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variety of data to determine estimated renewable energy production at the site. The screening
team will use specific resource assessment tools, such as PVWatts, RETScreen, or data from wind
resource models, to get better details on specific production estimates from proposed renewable
energy projects. Further information on resource assessment for each technology is available in
the renewable energy technology resource pages.

For technologies with enough resource to be a viable option, the team may look at detailed
resource data on a daily or even hourly basis to develop specific energy production estimates and
to assess their fit with the potential energy needs in the building.

Economics of Renewable Energy Systems

Once developed, the production estimates can be used to conduct an economic evaluation of
each technology. A number of issues factor into the economic viability of a renewable energy
system, but the primary factors to be looked at in screening are:

. Renewable Energy Costs

. Existing Energy Costs

. Incentives

. Policies for Electricity Systems

It is important to note that the screening only provides a preliminary look at these issues. The
actual design and needs of the building are still pending at this stage, and the screening team is
only working with generic technology equipment assumptions. Still, this information can be used
to understand options and inform early budgets and life-cycle cost analysis.

Renewable Energy Costs

The cost of renewable energy technologies is central to the economic equation for any renewable
energy system. Equipment costs alone vary by type of technology, size of system, location, and
design. Any renewable energy screening should include early cost estimates, even if they are
based on system cost averages or a generic designs. The screening should estimate both costs
and production estimates for the same type of system.

Renewable energy technology costs need to include not only the initial cost for equipment and
installation, but also operations and maintenance costs and cost of replacing components over
the useful system life. For example, an inverter may need to be replaced once or twice during the
useful life of a photovoltaic system.

Because early cost estimates are critical to both early planning and budgeting, this guide outlines
how to compile life-cycle cost estimates for renewable energy systems. Details are available on
the estimating renewable energy costs page.

Existing Energy Costs

To fully understand the economics of any renewable energy system, Federal agencies need cost
information for the energy that the renewable energy system will offset. The screening should
provide reasonable estimates of the current energy costs. Whereas the price of most renewable
energy systems are fixed once they are installed, existing energy costs will vary based on fuel
costs and other factors, and they will almost certainly increase over the project life. For ease in
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using this information in life-cycle cost analysis, the agency should ask the screening team to use
projected increases in line with those designated under life-cycle costs analysis regulations.

If the project will be connected to utility services for gas and/or electricity, the first step is to check
utility websites for initial rate information to inform cost estimates. Because these rates are often
complex, the screening team should include an expert able to decipher the details of local utility
tariffs and other information to provide offset energy cost estimates at the utility-level for the
expected customer class over the life of the project. In some cases, optional tariffs, such as time-of-
use rates, net metering, and other economic incentive rates, need to be assessed to determine the
best options for potential renewable energy projects.

If the project is located away from utility services, then the economics are different. Cost estimates
can be informed by comparable traditional off-site energy sources such as diesel generators or
propane tanks. In these cases, economics should include not only the cost of the equipment, but
other factors such as on-site noise and pollution as well as the risks and costs associated with
stocking and replenishing on-site fuel sources.

Incentives

Financial incentives offered by Federal and state governments, local utilities, municipalities, and
private organizations have a great effect on renewable energy project economics and should be
considered even at this early screening stage. Potential incentives could include rebates, loans, tax
incentives, grants, bond programs, green building incentives, leasing/lease purchase programs, and
performance-based incentives. The Database for State Incentives for Renewables and Efficiency
(DSIRE) lists available incentives by state and location.

Economic evaluation of technologies needs to account for the nature of the incentives. Incentives
come in a wide variety of types and have a variety of limitations on accessing them. Incentives can be:

. Automatic if the project meets certain criteria

. Restricted to certain size/types of systems

. First-come, first-served for a limited pool of funds

. Competitive in rounds of funding

. Restricted to certain users or owner types (such as rural projects).

In addition, Federal agencies or other public entities cannot directly access tax-related incentives,
such as tax credits. Using a different ownership structure for renewable energy project funding
could allow an agency to benefit from these tax incentives. A screening should address these
options if it has a significant impact on the viability of particular technologies.

Policies for Electricity Systems

A number of key energy policies affect the use of renewable electricity systems at the facility site.
The availability and terms of these policies, which vary by state and even utility service territory,
can make a major difference in whether certain renewable energy technologies are economic or
even viable. These policies include interconnection standards, net metering, time-of-use rates and
feed-in tariffs. Detailed information on these policies is available in the key policies for renewable
electricity use page.
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Agency-Wide Screening

Federal agencies face energy-related requirements on new construction projects and major
renovations. These Federal requirements range from reductions in fossil-fuel use to specifying the
use of certain renewable energy technologies. As some agencies have already found out, not all
sites or construction projects are created equal. Because many of the requirements are agency-
wide, an effective and efficient way to meet these requirements is to consider and identify
appropriate locations for these technologies across all agency land and building assets.

FEMP can help Federal agencies conduct a renewable energy screening at all of its sites, or just
at all of its upcoming construction project locations. Identifying renewable energy potential at an
agency-wide level enables an agency to gain a high-level overview of potential opportunities and
to provide early screening information to all upcoming projects.

At this stage in the assessment process, a screening report often includes:

. Site location (address or latitude and longitude)
. Estimated site energy cost and use

. Available renewable energy resource by type

. Available financial incentives

. Economic factors and renewable energy technology characteristics.

Other considerations, such as potential available land or roof area, energy security requirements,
or net metering limitations, may also be included if available.

Generally, this high-level screening results in a ranked ordering of candidate sites listed in order
of potential economic feasibility. This type of analysis is not meant to be definitive, but can serve
as a means to identify potential opportunities across an agency or to prioritize sites for more
in-depth analysis. When working to incorporate renewable energy technologies into an agency’s
new building stock, this listing can be used to identify the most promising locations to integrate
renewable energy in new construction.

FEMP contacts can offer assistance for conducting an agency-wide renewable energy screening.
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Renewable Energy Feasibility Study

After a Federal agency has identified probable technologies through the screening process, a
detailed review of the feasibility and economic viability of each renewable energy technology,
also called a renewable energy feasibility study, can determine which combination of renewable
energy technologies most effectively meet the energy requirements and goals.

When integrating renewable energy into a new construction project or major renovation, this
level of renewable energy assessment will typically be commissioned by the design team and
should be completed during to the schematic design phase. While a screening looks at the
viability of each type of renewable energy, a feasibility study gets into details used to choose
technologies and options within a technology type, such as the scale of wind turbine or the type
of solar thermal systems to best reach project goals.

The feasibility study takes a deeper look into the remaining technologies to:

. Quantify how much energy each technology could produce or offset, and the value of that
energy

. Review details of utility interconnection, tariffs, and revenue
. Analyze access to financial incentives as well as project funding models

. Review National Environmental Policy Act (NEPA) and permitting requirements and
operational costs

. Assess economic feasibility with a detailed and credible life-cycle cost analysis according to
Federal procedures.

Renewable energy feasibility studies provide technology and financing recommendations

an agency or site should pursue. Ultimately, the feasibility study needs to provide enough
information for the agency and the design team to make informed decisions about the types of
technologies to include in the final project design.

The feasibility study should be performed by an outside party or an independent renewable
energy expert. This can be the architecture and engineering (A&E) firm, but it is unlikely that the
A&E firm would have the appropriate level of expertise to conduct this type of study. More likely,
the A&E firm would hire this out to an objective consultant or team with detailed knowledge

of the renewable energy systems under consideration, including technical and design issues,
resource assessment, relevant policies and incentives, utility tariffs and interconnections issues,
NEPA evaluations, and project funding mechanisms. The entity conducting the study should

not be a manufacturer, installer, or organization affiliated with any product or technology under
consideration in the project. The project energy lead should be involved in assuring that the
feasibility team has the appropriate expertise. In some cases, the agency may arrange to contract
these services directly, but the feasibility team must coordinate closely with the A&E firm since
feasibility results directly affect design choices.

All renewable energy technologies depend on adequate access to renewable resources to perform
optimally. More details are available at this stage on the overall project siting and orientation, so
the effect on renewable energy can be assessed in more detail. At the feasibility study stage, it

is important to consider not only the types of technologies, but also the specific opportunities

for system location and orientation. At this stage, the agency should look at what specifics are
needed for optimal production from the renewable energy systems planned for the site.
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A Deeper Look at Screening Issues

The screening, which may be performed by the same group or a different independent renewable
energy expert or team, reviews possible technology options and narrowed the list of technologies
to probable technologies for the project. The screening also looks at the available resources,
potential constraints and risks, expected cost savings, and utility incentives available. The
screening is used to inform design requirements, but the feasibility study needs to get to a level
of detail to inform the final selection of technologies to meet actual requirements in the most
cost-effective manner.

The feasibility study will likely revisit a number of issues looked at during screening, such as
resource assessment, technology costs and offset energy savings, interconnection and other
policy issues, and available incentives. The feasibility study needs to provide much more precise
information based on project and facility specifics and actual technology options. Rather than
using estimated offset energy costs, for example, the feasibility study needs to model the full
details of the facility’s expected energy tariffs and offset energy savings based on net-metering
or other revenue streams. These details can be critical to choosing the correct types and sizes of
technologies.

Options within Technology

After the renewable energy technologies to be included in a project have been determined, it is
time to start considering the types, manufacturers, and sizes of systems needed to accomplish
the design criteria. Using photovoltaics as an example, fewer modules made of a higher-efficiency
cells (such as single crystalline) would be needed for approximately the same power output as
more modules made of a lower-efficiency cell (such as thin film). If a project location is space-
constrained, a higher-efficiency and potentially higher-cost module may make the most sense.
However, if a project has an abundance of space, a lower-efficiency and less costly module may
be most practical.

NEPA, Permitting, and Zoning Issues

In addition to costs and savings from potential renewable energy technologies, the feasibility
study should assess the issues and concerns associated with each technology as it relates to
compliance with NEPA and all local, state, and Federal zoning and permitting issues.

Many technologies will not have any issues at all, but certain technologies can trigger a number
of reviews. For example, wind turbines of a certain height must be cleared by the Federal Aviation
Administration to ensure they do not interfere with airport flight patterns. This is not an issue in
most cases, but it can prevent the economic use of wind power in certain circumstances.

If a technology is likely to add to the NEPA compliance of the building, that needs to be identified
at this stage. This may require including certain renewable energy technologies in public

meetings about the building or require working with state, local, or other Federal agencies on
review. This also may be a factor in the selection of technologies for the project.
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Policies for Renewable Electricity Use

The renewable energy screening should include an assessment of several key utility policies at the
facility site. In addition to financial incentives, states and local governments have adopted policies
to remove barriers to the use of renewable energy and to facilitate the use of these technologies
in a safe and fair manner. These policies are focused on electric-generating technologies and
enabling the economic use of on-site power generation at a customer’s site.

The screening needs to outline the key provisions at the facility site and assess the impact on the
use of these technologies at the site under review. Key policies include:

. Interconnection

. Net Metering

. Time-of-Use Rates
. Feed-In Tariffs

Interconnection

Interconnection standards govern how a renewable electricity technology, such as photovoltaics
(PV) or wind, will connect to the power grid. Many states have adopted streamlined
interconnection standards that require utilities to let customers connect on-site power systems of
a certain type or size. Without these standards, an agency is dependent on cooperation from the
local utility to connect a system. Some state policies are only guidelines, and some apply only to
investor-owned utilities and not to municipal utilities or rural electric cooperatives.

Interconnection issues can make or break a project. In states without comprehensive
interconnection standards in place, it is often more difficult, burdensome, and expensive to
connect a system to the grid. In these cases, the interconnection is left to the local utility. Utilities
are charged with keeping the power flowing safely to their customers. Any addition to their
system, particularly one that they do not control, is often viewed with suspicion.

Lack of utility experience with renewable energy systems, drawn out engineering studies, onerous
insurance provisions, or additional non-standard fees can cause havoc with a budget or even put
an end to a project. Therefore, interconnection under these circumstances may involve additional
work with the utility, additional technical studies, and a fair amount of education of accepted
industry standards. On the other hand, high-profile projects, such as a Federal construction
project, may interest the utility in enhancing their profile with their customers.

A screening should identify the availability of standardized interconnection with the local utility
and detail the specific limitations and requirements. The screening should factor that information
into renewable energy types, sizes, and economics. If interconnection is identified as a concern
at this stage, the project energy lead and the agency can begin working with the utility early to
resolve issues and move forward.

If a new construction or major renovation project is going to be off-grid, or not connected to the
utility grid, then interconnection standards do not apply.
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Detailed interconnection information is available from the Database of State Incentives for
Renewables and Efficiency (DSIRE) website. The site also provides state-by-state details on
interconnection standards and guidelines.

Net Metering

For utility customers who generate their own electricity, net metering allows the flow of
electricity both to and from the customer. In the simplest cases, the electricity is metered through
a simple meter that spins both forwards and backwards depending on the direction power is
flowing at the time - either to the customer or back to the utility. When an agency’s generation
exceeds their usage at a particular site, the excess electricity flows back into the grid for use by
other utility customers.

Any power system interconnected to the utility grid is accompanied by a utility tariff or
agreement that determines the value of the electricity that the agency provides to the utility.

Net metering typically means that any on-site power generation during a billing cycle offsets the
electricity charges for that amount of electricity used by the site up to the agency’s full electricity
usage for that month. In other words, if the meter spins backwards and forwards, the amount left
over at the end of the month determines the per kilowatt-hour change that the utility charges the
agency, regardless of when the electricity was produced or used. If the agency produces more
energy than it uses in a billing cycle, policies vary widely as to how that energy gets valued.

Net metering is extremely important to the economics of a renewable electricity system. It
allows the utility to serve as a battery to store excess power generation so it can be used at
another time for the same value. Without net metering, for example, an office building with a
large photovoltaic system might not use its power over the weekend and would lose most of the
value of that electricity. In such cases, renewable energy systems often need to be sized to allow
all the energy to be used on site at all times. Renewable energy systems also vary seasonally. A
PV system produces the most output during the summary and may line up with air conditioning
loads, but a wind system may product its peak power output during winter nights. If a project
does not have the ability to net meter with the utility, it dramatically limits the size and type of
renewable electricity technologies that can be used.

The screening team needs to look at the provisions of the utility’s net metering tariff and
determine what types and sizes of renewable energy systems are allowed and economic. Most
states require net metering, but these policies vary widely and do not always apply to all utilities
within the state. In addition, many policies place limits on the type and size of systems that
qualify. All of these issues are critical in determining which technologies should continue to

be looked at for the project. Although uncommon, the screening team should pay particular
attention to the ownership of renewable energy certificates (RECs) and ensure any utility
agreement does not transfer REC ownership without a clear decision by the agency.

In the feasibility study, the team needs to look into the minute details of the net metering and
other tariffs with the utility. In some cases, using net metering can preclude the use of other
favorable tariffs. Especially because renewable resources vary, the actual renewable energy
production versus load of the facility need to be analyzed to determine the likely offset energy
savings. In addition, larger facilities typically have two separate components to the utility bill —
an electricity charge per kilowatt-hour and a demand charge per kilowatt of peak load. Many
renewable energy systems will not offset the latter costs. The details can be extremely important
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to the economics of these systems, and an expert in this type of analysis needs to review these
numbers closely in the feasibility study phase.

Detailed information is available from the DSIRE website. The site also provides state-by-state
details on net metering laws and regulations.

Time-of-Use Rates

Time-of-use rates refer to the practice of a utility charging a separate rate for electricity to the same
customer based on when the electricity was used (i.e., day/night and seasonal rates). Typically, the
production cost of electricity is highest during the daytime peak usage period and low during the
night when usage is low. In many climates, time-of-use rates also charge more for summer usage
than winter usage since electricity rates peak during times of high air conditioning use.

Time-of-use metering is a significant issue for renewable energy sources since some systems will
offset energy at times of peak usage while others might produce more energy during times when
it will be credited for less. For example, photovoltaic systems produce energy during the daylight
hours and produce the most power during the middle of summer days. These production times
largely coincide with the more expensive time-of-use rates for peak periods. Wind power, on the
other hand, often produces power overnight and, in many climates, produces the most power in
winter months. In this case, even if the price-per-kilowatt from the wind system is lower than the
photovoltaic system when the time-of-use rates are considered, the value from the photovoltaic
system may be greater. This rate structure varies by utility. Sometimes, time-of-use rates are
mandatory while others they are optional or utilities do not offer them at all.

Although time-of-use rates are designed to follow closely the costs facing the utility, they can be
used to advantage by certain renewable energy technologies. Photovoltaics are one example, but
the economics of other technologies, such as daylighting and solar water heating, can be assisted
by time-of-use rates. Other technologies may not fare as well, so the selection and impact of
time-of-use rates might be reviewed in the renewable energy screening and assessed in detail

in the renewable energy feasibility study. The agency should contact the facility’s local utility for
details on time-of-use rates and other tariff issues.

Feed-In Tariffs

A feed-in tariff is a state-legislated regulation that encourages new renewable energy
development by creating a long-term financial incentive to customers who generate electricity
with renewable technologies. This kind of tariff offers a standardized and streamlined process

for renewable energy projects under which a utility is required to connect the renewable energy
generator to the grid and pay that generator for electricity at a fixed rate for the life of the feed-
in tariff contract (typically 10 to 20 years). The goal of a feed-in tariff is to create a robust market
for renewable energy with a desired effect of lowering technology costs, increasing development,
and potentially paving the way for future growth.

A feed-in tariff policy can be designed to encourage the involvement of different customer
classes, generation technologies (e.g., solar, biomass, etc.), and capacity sizes, though they are
typically aimed at bigger systems. Feed-in tariffs are a newer policy mechanism, and while a
number of states are investigating their use, they are only in effect in a few states as of early
2011. If available, they should be investigated carefully, as the regulations can be complex and
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have other effects. The renewable energy screening team should investigate the availability of
feed-in tariffs for the project and determine if they add any additional economic incentives over
other tariff options, such as net metering. For example, Hawaii does not allow both net metering
and feed-in tariffs to be applied at the same time, and the choice of tariff must be chosen
permanently at the time of interconnection.

DSIRE has more information, state by state, on performance-based incentives such as feed-in
tariffs.

The discussion of the various policies for renewable electricity technologies touches on a few of
the contracting arrangements that are required with on-site power generation, many of which
are new to Federal agencies. Contracting issues with renewable power provides an overview

of various agreements that may be involved with a power generation facility integrated into a
construction project.
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Planning, Programming, and Budgeting

During the initial phases of Federal new construction and major renovation projects, agencies
inevitably ask the same question: When in the process should | start considering renewable
energy?

The short answer is that it is never too early. Early decisions on goals, siting, budgets, and the
members of the project team can greatly affect the agency’s ability to effectively integrate
energy efficiency and renewable energy into the project. It is important to note that incorporating
renewable energy technology is just one of many goals that a successful project must meet, and
that compromises may be required to satisfy multiple, competing objectives.

This overview introduces the pre-project planning, programming, and budgeting phases of the
project process and provides links to additional information for each phase.

Because each agency uses different terminology for the early stages of project development,
this guide uses some general terms for these early activities. This section discusses planning,
programming, and budgeting.

The earlier renewable energy is considered, the more cost-effective the opportunities. Source:
Whole Building Design Guide and National Institute of Building Services.

. Planning involves the early scoping of a project when an agency is first considering building
a new facility or undergoing major renovations on an existing one. This stage includes the
community or master planning, site selection, and creation of a planning team, including
identifying a project energy load. Planning also refers to the early feasibility and justification.
This information is used to develop early budget assessments, preliminary scope, and
implementation strategies.

. Programming is the research and decision-making process that defines the scope of work.
This phase involves a planning charrette and outlines goals and objectives for the project.
This phase results in the initial architectural building program and the project specifications
that guide the selection of the design team and proposal.

. Budgeting covers the development and evolution of the project budget within the Federal
budget formulation process. This phase is concurrent with the planning and programming
phases as it informs and is informed by those activities. Budgeting for renewable energy
sources includes economic justifications, incorporation of additional upfront costs, and the
development of budget submissions for agency management, interagency review, and, in
many cases, Congressional approval.

The budgeting phase is often discussed using other terms. This phase includes activities like
developing a prospectus (for civilian agencies) or a DD Form 1391 (for defense agencies), as
well as other agency-specific terms.
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Planning

Energy use should be considered in the earliest stages of pre-project planning when both
opportunities and constraints can be identified and evaluated with comparatively few restraints.
Energy efficiency and renewable energy choices are integral to a number of other project
parameters, such as overall space requirements, site selection, massing, building orientation,

and various site planning and architectural considerations. The most cost-effective time to set
the direction of a project is during planning. This is the time when tradeoff evaluations and
alternative analysis can be performed before too many key project parameters have already been
established.

Key Actions in Planning

. Conduct a preliminary review of renewable energy resources available at the site.
. Identify major restrictions to using on-site renewable electricity generation.

. Ensure the planning team includes wide set of disciplines/skills, including renewable
energy expertise.

. Identify the agency project energy lead with specific renewable energy skills and
experience.

. Identify budget for additional upfront costs associated with integrated design process.

Decisions made in this section also need to inform budgeting decisions.

Once a project’s general location is known, the agency can begin to look at renewable energy
options available to the project. A preliminary screening, or an early self-assessment, looks at the
potential options appropriate to the site. Although this does not give detailed information, it is a
first look at the types of renewable resources located near the project. This early knowledge can
help the agency understand the impacts of site selection on renewable energy and can highlight
which skills might be useful during planning.

Ideally, renewable energy should be considered at the master or community planning stage

for an area. If a campus is planned or future expansions are part of a master plan, this could
create opportunities for certain renewable energy options, such as central plants of larger-scale
technology or district-wide applications. This can offer attractive economics and centralized
renewable energy development.

Renewable energy potential should be a factor in site selection. Although other aspects of
location may be more important, the renewable energy resources in each location and constraints
on the site, such as shading for solar technologies or obstacles to a wind resource, can be
valuable selection criteria.

When developing the planning team, the agency should ensure members are familiar with
all potential renewable energy options for the site. The team should also include energy
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efficiency expertise, because efficiency should be integrated into a project before renewable
energy. Experts in each technology may not be needed at this stage, but the team should
include representatives that understand key issues so that renewable energy technologies are
appropriately considered and as many options as possible remain available for the subsequent
design phase.

More information on the key considerations in establishing the team is available in the planning
team section.
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First Look at Renewable Energy Options

Project planners should conduct a preliminary review of project energy needs and opportunities
when considering renewable energy technologies. This makes energy an integral part of

the project, begins the discussion about what renewable technologies may be available to

the project. Planning is the time to assess the full project and think innovatively about ways
renewable energy can be cost effectively and creatively applied.

Before evaluating renewable energy feasibility, Federal agencies should assess the proposed
project and plans to determine at what scale energy technologies should be considered. This
assessment should include:

. An evaluation of the scale of energy needs under consideration. For example, laboratories
or hospitals have different energy needs than office space or a visitor’s center. Although
this is a very preliminary look, the scale of the project helps direct the review of renewable
resources.

. A review of community or master planning efforts, as well as agency-wide plans for
renewable energy, completed or underway. For example, it may not seem appropriate to
install a large wind system to power a small office project, but it may save time or money
to install the system now if a large campus is planned nearby under the 10-year master
plan. That same large wind system may also help meet near-term agency-wide goals for
renewable energy.

With a general idea of the type of project and scale of appropriate renewable energy technology,
agency staff can easily be trained to conduct a preliminary renewable energy screening that
uses resource maps and other basic tools to gain a preliminary look at technologies options

for the site. This level of review is very quick, focusing on renewable resource availability and
identifying restrictive policies that can affect renewable energy usage. A preliminary renewable
energy screening can also rule out some types of technologies. It does not provide an economic
assessment of the renewable energy technologies.

Information from the preliminary screening can be used to identify renewable energy skills
necessary for the planning team. It can also narrow options moving into a full renewable energy
screening. A full screening, conducted by renewable energy experts, provides better information
about actual energy production potential at the site and the associated costs. A full screening is
needed to inform the remaining planning and programming activities and will include preliminary
cost information.
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Planning Team

Planning is the time to bring renewable energy expertise to the table, including a strong
renewable energy planning team that will be part of the project though completion. It is
important to have a team in place with the skills required to advocate for renewable energy and
the agency’s best interests throughout the project.

The planning team set the goals and objectives for the project as well as criteria for design
team selection and should be convened at the outset of a project and bring together a range

of stakeholders and disciplines. Ideally, the entire team should embrace energy efficiency and
renewable energy usage. However, team members often have other priorities, and traditional
agency stakeholders may lack enough knowledge about renewable energy issues to understand
the implications of various early decisions.

Project Energy Lead

High-performance building owners have found that attaining aggressive energy goals requires an
informed and active owner. Thus, an agency is far more likely to succeed at energy efficiency and
renewable energy goals if an experienced lead is on hand focused on the energy aspects of the
project.

The skills required for the project energy lead vary depending on the project scope and the
renewable resources under consideration. Generally, this energy lead is an engineer independent
of the design firm and renewable energy contractors. This person should function as the
building owner’s advocate on energy issues. Typically the Project Energy Lead should not be the
Leadership in Energy and Environmental Design (LEED®) specialist for the project, but should
work in close coordination with that person.

The project energy lead should possess the following (either alone or as a team):

. Extensive experience with renewable energy and energy efficiency technology
implementation.

. Full understanding of Federal energy requirements.
. Familiarity with and expertise in all technologies under consideration.

. Experience with energy modeling, including incorporating renewable energy technologies
into the models.

. In-depth knowledge of renewable energy policies and incentives, including interconnection
and net metering regulations, tariffs, financing options, and available incentives affecting the
project.

Once in place, the project energy lead is responsible for keeping the agency’s renewable energy
needs and goals on track as the project progresses. The energy lead is responsible for:

. Ensuring renewable energy screenings occur.
. Reviewing requests for proposals (RFPs).
. Reviewing designs.

. Representing the agency on both the design review team and the commissioning team.
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It is important that the project energy lead be an independent entity and has only the agency’s
interests at stake on the project. This ensures that the agency can make informed decisions about
renewable energy throughout the evolution of the project. Until integrating renewable energy
becomes a building industry standard, there may be situations where either a lack of knowledge,
expertise, or commitment on the part of design team may lead to renewable energy being
dropped from the project.

The energy lead should be able to review information from the design team to determine if
pivotal decision points on renewable energy, such as availability and life-cycle cost effectiveness,
are developed appropriately. The energy lead is also invaluable in ensuring proper specifications
are included upfront and that winning bidders have sufficient energy efficiency and renewable
energy expertise to meet design goals.

An integrated design process has some cost premiums in upfront planning. Adding renewable
energy into the process, including a designated project energy lead and renewable energy
screening costs, affects the initial planning and design budget. Allocating additional funds for
renewable energy screening, planning, and staffing upfront is critical to ensure renewable energy
is cost effective and well integrated into the overall project. Funds spent early in the planning
process result in cost savings later through less expensive solutions to energy requirements,
downsizing related equipment, and reducing long-term operational costs.

|dentifying funds for adding specific renewable energy should be done during this phase of pre-
project planning and repeated throughout the project as needs.
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Programming

Renewable energy is a key consideration during project programming. As more information
about the actual function and needs of the facility becomes available, further decisions can be
made about the most appropriate types of renewable energy technologies for the project.

Key Actions in Programming

. Commission a renewable energy screening to assess the options and economics of
various technologies.

. Conduct a planning charrette to bring disciplines together to identify project needs
and energy opportunities.

. Define and prioritize specific energy-related goals and include them in the building
program and requirements for the design team.

The end of this phase results in the creation of the building program, which sets the goals and
criteria for the design team. If the desired energy efficiency and renewable energy requirements
are clearly included in the program, all the professional disciplines involved in the design process
can collaborate to achieve them at minimal cost and disruption. Conversely, decisions made
during this phase that do not consider renewable energy goals can prevent potentially cost-
effective options from being incorporated into the project.

Programming is the opportune time to gather detailed information on how to determine the
viability and value of various renewable energy technologies. This information is extremely
valuable in setting energy performance goals for the building and understanding what types of
technologies are likely to be incorporated in the project.

Programming also provides detailed information needed to incorporate renewable energy

into early budget requests. To do this, a renewable energy screening is recommended. During
programming, screening-level data on renewable energy options is used to identify opportunities
and narrow the suite of possible technologies. The agency needs to understand the availability
and economics of various renewable energy options to inform decisions on energy goals and
design requirements. For more information on this step, see the screening section.

As the planning team establishes goals and design objectives for the project, renewable energy
should be a clear focus throughout the discussion. With more details available on renewable
energy options, it is important to think beyond conventional goals for a project and to develop
clear objectives for energy reduction and renewable energy use, including but not limited to
those needed to meet Federal energy requirements.

A planning charrette, with a renewable energy component, is recommended at this stage to
assemble the planning team to define the criteria to be included in the program. The program
should include specific renewable energy criteria for the project, but it is a best practice to define
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energy requirements as targets without specifying specific technologies. This will give the design
team more flexibility in choosing the best mix of technologies to meet those requirements.

Energy objectives should be clearly stated and prioritized at this stage so that later design
trade-offs do not compromise the economic use of renewable energy technologies. See the
establishing design requirement for energy section for more information on how to conduct a
planning charrette and formulate renewable energy criteria.
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Establishing Design Requirements for Energy

Programming defines details about the project, including square footage, types of building space,
and use. The team should make decisions to define the energy needs of the building. Beyond
traditional project goals and criteria, the team should also define energy-specific requirements
and provisions for integrating renewable energy into the building.

Federal energy requirements should be considered during programming to establish design
criteria that meet those requirements. Overall, the programming phase is the time to establish
design requirements and criteria that make sure building design meets the agency’s energy
efficiency and renewable energy use needs. It is also the time to establish selection criteria
for architecture and engineering (A&E) procurement and to prioritize energy goals within the
program so that renewable energy is prioritized during value engineering.

Planning Charrette

It is a best practice to conduct an early planning charrette for the entire project, informed by the
renewable energy screening results and including a specific renewable energy breakout session.
The planning charrette should be done during the development of the building program and prior
to hiring a design firm.

The planning charrette brings all the disciplines from the planning team, including the project
energy lead, together. The result is a well-rounded discussion and evaluation of design
requirements and criteria, a more detailed budget, justification for the project, and details to
generate specifications for use in procuring design services. It is important that any design
consultants brought into the planning stage, even just for early conceptual purposes, have
demonstrated renewable energy expertise.

Another best practice is to have renewable energy experts meet separately for an hour or two as
a breakout of the planning charrette. Together, renewable energy experts in various disciplines
can identify specific elements and criteria for the program that will keep various renewable
energy options open. These elements include determining energy-related design requirements;
looking at energy use, load reduction, and energy efficiency opportunities; and evaluating
technology options and synergies.

To meet energy goals economically, the planning team needs to understand that energy

use should drive the structure and form of the building. If this is not accepted, most types

of renewable energy will be limited or unavailable. Many building forms can reach the same
functional requirements for space usage, but very few forms can maximize the access to
renewable energy resources dictated by the orientation and restrictions of nature. Timing is
critical for many passive renewable energy technologies, such as daylighting and solar heating,
which become impractical if they are not considered before preliminary design.

Building Program

After the planning charrette, design requirements should be added to the program. Energy goals
need to be included and given sufficient priority within the program. Examples of energy-related
provisions in the architectural program include requirements like:
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. Energy use should be at least 40% below the baseline of energy use for a building built to
meet applicable codes.

. Renewable energy usage must account for at least 50% of building energy use.

. Buildings should be designed to meet solar-ready requirements for both photovoltaics and
solar thermal systems, regardless of technologies incorporated.

. Rooftops should be kept clear to allow placement of renewable energy technologies.

Additional examples include the following from the Guiding Principles for Federal Leadership In
High Performance and Sustainable Buildings:

. New Construction: Reduce the energy cost budget by 30% compared to the baseline
building performance rating per the American Society of Heating, Refrigerating, and
Air-Conditioning Engineers (ASHRAE) and the llluminating Engineering Society of North
America (IESNA) Standard 90.1-2010, Energy Standard for Buildings Except Low-Rise
Residential.

. Major Renovations: Reduce the energy cost budget by 20% below pre-renovations 2003
baseline.

Including specific, prioritized energy requirements in the program creates important guidance for
the design team. These provisions add weight to the renewable energy goals and create a clear
guidepost to return to repeatedly during scoping changes and design modifications, such as,
budget pressures or design decisions might otherwise jeopardize energy goals.

The project energy lead should track the evolution of changes in the project, evaluating how
changes affect the needs and design requirements established, and advocating for renewable
energy priorities. If the energy provisions are not included and prioritized in the program, other
design priorities can easily overtake the energy goals during the trade-offs in the design process.
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Budgeting

Budgeting is done in parallel with planning and programming. Often, the planning stage produces
an early economic evaluation of the project that is used in developing either a prospectus or a

DD Form 1391. Prospectus and DD Form 1391 are common terms used by civilian and defense
agencies, respectively, within the budgeting process.

Key Actions in Budgeting

Include renewable energy specific information into budget request, including:
. Additional planning/design costs.
. Estimated costs for renewable energy technologies.

. Revised project boundary definition (if needed) to enable systems outside the
building envelope.

. Conduct early life-cycle cost analysis for renewable energy technologies prior to initial
budget request.

. Review and include likely renewable energy project funding options in budget request.
. Decide on need for renewable energy installation phasing.

. Periodically update budget as renewable energy decisions are resolved.

Renewable energy considerations need to be included in the earliest budget planning and
development. Many renewable energy technologies have distinct capital costs. This does not
mean that renewable energy costs more than typical energy sources, but rather that the costs
may be borne upfront and repaid through lower operating costs over the life of the project.

The prospectus or DD1391 establishes the economic feasibility of the project and documents that
it is financially beneficial to the agency. The prospectus should include the cost of the measures
likely to be included, but more importantly, it should state the savings and added value of those
measures. If the earliest budget requests can include realistic placeholders for the renewable
energy costs in the project, the process of securing capital for those systems is more efficient.

. Estimating Renewable Energy Costs

. Life-Cycle Cost Analysis

. Renewable Energy Budgeting Strategies
. Project Boundary Definition

Estimating Renewable Energy Costs

When adding renewable energy to either of these processes, the increased costs of upfront
planning, programming, and integrated design need to be included. Costs for renewable energy
technologies themselves also need to be estimated in the budgeting process. Some renewable
energy technologies, such as passive solar, may not add to design costs when considered early in
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the process. Others, such as photovoltaics, are capital intensive, and may increase costs as much
as 10% to 15%. This guide includes more information on the costs associated with integrating
renewable energy into a project, including links to specific cost estimates.

Life-Cycle Cost Analysis

The prospectus should describe the business case for optimizing renewable energy in the project,
especially since the long-term savings on operational costs will likely accrue to a completely
different account than the initial capital expenditures. Both life-cycle cost analysis and a
discussion of additional benefits should be included with all of the budget documents.

With cost and savings estimates for renewable energy from screening and the section above,
agencies can conduct an early life-cycle cost analysis to provide further justification for the
inclusion of renewable energy. If life-cycle cost analysis does not occur until schematic design,
then costs for renewable energy may not be justified in the early budget and the agency may
later have to force fit renewable energy into established capital budget requests.

Additional information on life-cycle cost analysis is available, including details and tools for
conducting life-cycle cost analysis for integrating renewable energy into construction projects.

Note that an agency should not use this preliminary analysis to eliminate renewable technologies
from consideration, but rather to provide a better idea of the type and magnitude of technologies
that could be available. If life-cycle cost analysis is not favorable for certain technologies, the
agency may want to examine additional budgeting strategies for renewable energy or need for
meeting Federal renewable energy requirements.

Renewable Energy Budgeting Strategies

If tight budgets are affecting renewable energy adoption, other budgeting strategies could be
investigated. These strategies need to be addressed upfront in budget submissions because they
affect the overall project. These strategies need to be coordinated with the building program.

One such option is renewable energy project funding, which includes energy savings performance
contracts (ESPCs), power purchase agreements (PPAs), or utility energy service contracts
(UESCs). These funding mechanisms each have advantages, such as enabling the Federal agency
to take advantage of financial incentives not available to government agencies. Each also has
limitations and restrictions. The renewable energy project funding page has detailed information.

An additional budget strategy could be to phase the installation of renewable energy
development to meet future goals while working within existing budgets. Often referred to as
making a building renewable energy ready, this could involve incorporating the future renewable
energy projects fully into the building design, but postponing the actual purchase and installation
of the equipment. This strategy has advantages and limitations, but phasing renewable energy
should not be viewed as option to postpone the integration of renewable energy into the building
design. Many economic opportunities are lost if certain elements are not incorporated into the
initial building design. The phasing renewable energy implementation page provides additional
information.
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