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The developed energy assessment methodology integrates the energy reduction aspect of an energy assessment with
the requirements of Sections (Energy Review) to (Objectives, Targets and Action Plans) in ISO , thus enabling facilities
to reduce the time and other resources required for facilitating the implementation of ISO

Agri-footprint Comprehensive Environmental Data Archive CEDA [24] Calculations for impact can then be
done by hand, but it is more usual to streamline the process by using software. This can range from a simple
spreadsheet, where the user enters the data manually to a fully automated program, where the user is not aware
of the source data. For example, trees produce paper, which can be recycled into low-energy production
cellulose fiberised paper insulation , then used as an energy-saving device in the ceiling of a home for 40
years, saving 2, times the fossil-fuel energy used in its production. After 40 years the cellulose fibers are
replaced and the old fibers are disposed of, possibly incinerated. All inputs and outputs are considered for all
the phases of the life cycle. The use phase and disposal phase of the product are omitted in this case.
Cradle-to-gate assessments are sometimes the basis for environmental product declarations EPD termed
business-to-business EDPs. This allows the LCA to collect all of the impacts leading up to resources being
purchased by the facility. They can then add the steps involved in their transport to plant and manufacture
process to more easily produce their own cradle-to-gate values for their products. Cradle to Cradle Design
Cradle-to-cradle is a specific kind of cradle-to-grave assessment, where the end-of-life disposal step for the
product is a recycling process. It is a method used to minimize the environmental impact of products by
employing sustainable production, operation, and disposal practices and aims to incorporate social
responsibility into product development. Various methods, such as the avoided burden approach have been
proposed to deal with the issues involved. Gate-to-gate modules may also later be linked in their appropriate
production chain to form a complete cradle-to-gate evaluation. The analysis is often broken down into stages
entitled "well-to-station", or "well-to-tank", and "station-to-wheel" or "tank-to-wheel", or "plug-to-wheel".
The first stage, which incorporates the feedstock or fuel production and processing and fuel delivery or energy
transmission, and is called the "upstream" stage, while the stage that deals with vehicle operation itself is
sometimes called the "downstream" stage. The well-to-wheel analysis is commonly used to assess total energy
consumption, or the energy conversion efficiency and emissions impact of marine vessels , aircraft and motor
vehicles , including their carbon footprint , and the fuels used in each of these transport modes. The
well-to-wheel variant has a significant input on a model developed by the Argonne National Laboratory. The
model evaluates the impacts of fuel use using a well-to-wheel evaluation while a traditional cradle-to-grave
approach is used to determine the impacts from the vehicle itself. The model reports energy use, greenhouse
gas emissions , and six additional pollutants: Additionally the translation of economic quantities into
environmental impacts is not validated. It was designed to provide a guide to wise management of human
activities by understanding the direct and indirect impacts on ecological resources and surrounding
ecosystems. Developed by Ohio State University Center for resilience, Eco-LCA is a methodology that
quantitatively takes into account regulating and supporting services during the life cycle of economic goods
and products. In this approach services are categorized in four main groups: This exergetic material input per
unit of service EMIPS has been elaborated for transport technology. The service not only takes into account
the total mass to be transported and the total distance, but also the mass per single transport and the delivery
time. An earlier term for the approach was energy analysis. Net energy content is the energy content of the
product minus energy input used during extraction and conversion , directly or indirectly. A controversial
early result of LCEA claimed that manufacturing solar cells requires more energy than can be recovered in
using the solar cell[ citation needed ]. The result was refuted. Energy Cannibalism refers to an effect where
rapid growth of an entire energy-intensive industry creates a need for energy that uses or cannibalizes the
energy of existing power plants. Thus during rapid growth the industry as a whole produces no energy because
new energy is used to fuel the embodied energy of future power plants. Work has been undertaken in the UK
to determine the life cycle energy alongside full LCA impacts of a number of renewable technologies. This
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provides a low-impact energy source, especially when compared with coal and natural gas [48] While
incineration produces more greenhouse gas emissions than landfilling , the waste plants are well-fitted with
filters to minimize this negative impact. A recent study comparing energy consumption and greenhouse gas
emissions from landfilling without energy recovery against incineration with energy recovery found
incineration to be superior in all cases except for when landfill gas is recovered for electricity production.
Incorporating Dynamic LCAs of renewable energy technologies using sensitivity analyses to project future
improvements in renewable systems and their share of the power grid may help mitigate this criticism. Some
papers have focused on energy life cycle, [52] [53] [54] while others have focused on carbon dioxide CO2 and
other greenhouse gases. If this is not done, a given class of energy technology may emit more CO2 over its
lifetime than it mitigates. A thermodynamic measure of the quality of energy is exergy. According to the first
law of thermodynamics , all energy inputs should be accounted with equal weight, whereas by the second law
diverse energy forms should be accounted by different values. Not every factor, however, can be reduced to a
number and inserted into a model. Rigid system boundaries make accounting for changes in the system
difficult. This is sometimes referred to as the boundary critique to systems thinking. The accuracy and
availability of data can also contribute to inaccuracy. For instance, data from generic processes may be based
on averages , unrepresentative sampling , or outdated results. Comparative life-cycle analysis is often used to
determine a better process or product to use. However, because of aspects like differing system boundaries,
different statistical information, different product uses, etc. A wide variety of methods and assumptions were
used, leading to different and potentially contrary conclusions â€” particularly with regard to carbon
sequestration and methane generation in landfills and with carbon accounting during forest growth and
product use. First, a proper method should be selected to combine adequate accuracy with acceptable cost
burden in order to guide decision making. However, the former one only could provide limited details and the
latter one with more detailed information is more expensive. Second, single measure of stress should be
selected. Typical LCA output includes resource consumption , energy consumption, water consumption,
emission of CO2 , toxic residues and so on. One of these outputs is used as the main factor to measure in
streamline LCA. Last, stress selected in step 2 is used as standard to assess phase of life separately and
identify the most damaging phase. For instance, for a family car, energy consumption could be used as the
single stress factor to assess each phase of life. The result shows that the most energy intensive phase for a
family car is the usage stage. LCA data of surface engineered materials [63] are used to improve life cycle of
the engineered component. Life cycle improvement of industrial machineries and equipments including,
manufacturing, power generation, transportations, etc.
2: Life-cycle assessment - Wikipedia
Optimal plant design and accurate energy assessments are the key to realistic expectations for project performance and
have significant impact on project finance. We pride ourselves on being transparent - using calibrated energy
assessment methods that have been validated against operational data.

3: Plant Wide Energy Assessments - PCE
National Energy Technology Laboratory Office of Program Planning and Analysis 2 Power Plant Cost Estimation
Methodology Quality Guidelines for Energy Systems Studies.

4: Plant Wide Energy Assessments - PCE
Plant energy assessments are comprehensive evaluations of the actual performance of a plant's energy using systems
and equipment compared against the designed performance level or the industry best practice.
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The energy assessment is regarded as a preliminary study to present ideas to the operator for further study and
consideration, with a view to developing viable projects that will lead to emissions reductions.
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