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Energy 

Companies are seeing impressive returns and becom-
ing more competitive after implementing the 
ISO 50001 energy-management system (EnMS) 

standard. As of April 2014, over 7,000 sites had earned 
ISO 50001 certification, an increase of nearly 200% from 
the previous year (1). Despite this success, many firms 
are unsure of the internal changes necessary to meet the 
energy-management standard and capture the value others 
have realized. The U.S. Dept. of Energy’s (DOE) Superior 
Energy Performance (SEP) program was developed, in part, 
to help such companies.
 SEP is an energy-management certification program 
administered by the DOE that helps facilities implement the 
ISO 50001 energy-management standard and verify energy 
savings. SEP helps individual manufacturing plants and 
processing facilities to master the use of ISO 50001 to drive 
deeper, more sustained energy savings and to capitalize on 
their achievements. Although certification to ISO 50001 
is possible without SEP certification, achievement of 
ISO 50001 compliance is the foundation of SEP certification. 
 Designed and tested in partnership with U.S. industries, 
the SEP program provides a variety of resources, useful 
guidance, and tools to help manufacturers implement the 
program to start saving energy and money at their facilities. 
The DOE also worked with industry to create a workforce-
development component of SEP that qualifies support 
person nel to assist in SEP implementation or serve as audi-
tors to certify manufacturing plants.
 SEP certification requires an audit of each candidate 
facility to ensure conformance to the ISO 50001 energy-
management standard and verify energy performance 

improvements of 5–15% or more over three years.
 While large manufacturers with annual energy bills 
above $1.5 million have derived the largest cost benefits 
from SEP certification, often with a payback in one year or 
less, plants of all sizes can benefit from the SEP program. As 
of June 2014, 17 industrial facilities had been SEP certified, 
including six in the chemical process industries (CPI) that 
improved their energy performance by 6–17% over a three-
year period.

Managing energy with ISO 50001 
 U.S. manufacturers that have implemented an EnMS 
have found that it helps them make better use of their data 
to maintain and continuously improve their energy perfor-
mance. Furthermore, they have realized benefits such as 
improved operational efficiencies, reduced energy intensity, 
and reduced environmental impact. 
 Experts from 44 countries contributed their knowledge 
and experience to define the requirements for the EnMS 
detailed in ISO 50001, which include: measuring, document-
ing, and reporting energy use and consumption; using best 
practices to design and procure equipment, systems, and 
processes that utilize energy; and developing an energy 
management plan.
 Conformance with ISO 50001 means that an organi-
zation has put in place a sustainable EnMS, completed 
the energy planning process, and made a commitment to 
continually improve energy performance. Facilities establish 
an energy consumption baseline and introduce a measure-
ment system to record, report, and demonstrate continual 
improvement in energy management and performance. 

Facilities have improved their energy efficiency by  
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 While ISO 50001 does not specify energy performance 
criteria or results, SEP requires facilities to define and meet 
energy performance targets and follow the SEP measure-
ment and verification process. 

Verifying energy savings with SEP 
 The SEP’s transparent and credible certification process 
fosters a results-oriented approach to ISO 50001 confor-
mance and emphasizes measurable energy savings. Manufac-
turers that pursue SEP certification have access to a cadre of 
qualified professionals, specialized software tools, and other 
resources aligned with SEP requirements and goals. The 
DOE also partners with state and regional entities to conduct 
SEP demonstrations at industrial facilities across the country. 
 To obtain SEP certification, a facility must undergo a 
third-party audit, which provides an independent verifi-
cation that its EnMS conforms to ISO 50001 and that it 
has met SEP energy performance targets. (Requirements 
for SEP certification that go beyond those of ISO 50001 
are detailed in Ref. 2.) Participating facilities can qualify 
for Silver, Gold, and Platinum designations by achiev-
ing increasing levels of energy performance improvement 
along the Energy Performance Pathway, or if a facility has 
a history of energy management performance achievement, 
along the Mature Energy Performance Pathway, which 
includes a combination of performance improvement and 
established best practices (3). 
 Plants that may not be ready to apply for SEP certi-
fication are encouraged to enroll in the program. Enroll-
ment ensures access to guidance, tools, updates, and other 

resources that can help the plant achieve significant and 
sustained energy savings and prepare for future certification.

Steps to implement ISO 50001 with SEP 
 Implementing an EnMS that conforms to ISO 50001 
and achieves the improvement targets set by SEP requires 
a planned approach, as well as a willingness to learn and 
adapt along the way. The DOE has worked with industry to 
develop a suite of tools and resources for chemical process-
ing facilities of different sizes and levels of experience to 
manage energy. These resources reduce the time it takes to 
develop an EnMS that conforms to ISO 50001 and lower 
implementation costs. 
 A cornerstone resource for ISO 50001 is the DOE eGuide 
for ISO 50001 (4). This comprehensive online reference pro-
vides free, step-by-step guidance for ISO 50001 implementa-
tion from start to finish. It is intended to serve as a companion 
to the ISO 50001 standard, not replace it. The user still needs 
to review the ISO 50001 requirements in the source docu-
ment first, then consult the eGuide for step-by-step guidance 
on implementation strategies and resources. 
 The eGuide’s structure is based on the plan-do-check-act 
management system, which is familiar to many manufac-
turing plants that have implemented other ISO standards 
(Figure 1). The following sections summarize the guide 
(which is currently under revision and will be re-released  
in 2015). 

Plan
 Outline management responsibilities. Top management 
commitment and involvement are critical to the success of 
an EnMS. Management engagement at the beginning of the 

Plan

DoCheck

Act

• Management Responsibilities
       • Energy Policy
           • Energy Review
              • Energy Planning

                      • Action Plans
                     • Training
                   • Documents
                • Communication
           • Design
   • Operational Controls
• Procurement

        • Internal Auditing
 • Compliance Evaluation
• Measuring and Monitoring

• Management Review

Plan-Do-Check-Act Management System
Benefits of ISO 50001

The ISO 50001 energy-management system (EnMS) 
standard is an international framework that helps 

industrial plants, commercial facilities, and organizations to 
manage energy, reduce costs, and improve environmental 
performance. Some of the specific benefits include:
	 •	assists	organizations	in	optimizing	their	existing	
energy-consuming assets
	 •	offers	guidance	on	benchmarking,	measuring,	doc-
umenting, and reporting energy intensity improvements 
and their projected impact on greenhouse gas emissions
	 •	creates	transparency	and	facilitates	communication	
of energy resource management techniques
	 •	promotes	energy-management	best	practices	and	
reinforces good energy-management behaviors
	 •	helps	facilities	evaluate	and	prioritize	the	implemen-
tation of new energy-efficient technologies
	 •	provides	a	framework	to	promote	energy	efficiency	
throughout the supply chain
	 •	facilitates	energy-management	improvements	in	the	
context	of	greenhouse	gas	emission	reduction	projects.	

p Figure 1. The plan-do-check-act management system provides a 
methodical structure for solving problems and implementing solutions.  
During the plan stage, the problem is identified and analyzed, and a plan  
is developed. Then, during the do stage, steps are taken to implement  
the planned actions. To ensure that the best possible solution has been 
developed, a series of verifications and analyses are conducted during the 
check stage, and potential improvements are identified. In the final step,  
the act stage, necessary changes are applied. 
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process helps to encourage progress. 
 Define the scope. A defined EnMS scope and boundaries 
will help to focus efforts and resources. The scope may be a 
building, plant, facility, site, corporation, or a combination of 
these, but it should cover the activities, facilities, and deci-
sions associated with the energy sources encompassed by  
the scope. 
 Establish a team. To obtain the needed skills, know-
ledge, and relevant expertise, an energy-management 
project relies on a team approach. A team provides diverse 
perspectives, distributes the workload, eases implementa-
tion, promotes wider acceptance, and improves the poten-
tial for sustaining the system. The team should include 
members from all areas of the facility concerned with the 
selection, procurement, consumption, reliability, disposal, 
or environmental impacts of fuels and energy systems.
 Set the energy policy. An energy policy establishes top 
management commitment to energy performance improve-
ment. The policy should state the company’s energy priori-

ties. It may range from a few sentences to several paragraphs, 
and it must be documented and understood by all employees. 
 Identify significant energy uses. To achieve the greatest 
performance improvement with the fewest resources, facilities 
must identify all of their significant energy uses (SEUs). SEUs 
should receive special attention when establishing energy 
objectives, targets, and action plans, during training and com-
petency evaluations, when planning for effective operation 
and maintenance, and when analyzing performance.
 Determine energy performance indicators. Energy per-
formance indicators (EnPIs) are measured parameters, ratios, 
or models that help to quantify energy use and efficiency 
improvements at the organization, facility, system, process, 
or equipment level. When compared to baseline values, they 
help to gauge performance and improvements.
 Set energy objectives and targets. Once opportunities for 
energy improvement are identified and organized, energy 
objectives and targets for meeting the energy policy or 
performance commitment need to be set. Energy objectives 
should be high-level goals or specified outcomes that guide 
development of strategies and activities. For each objective, 
specific, quantifiable achievement targets should be outlined 
to help reach the overall goal. 
 Prepare an action plan. An energy-management action 
plan is a comprehensive project guide that needs to be 
communicated to all responsible parties. It should define 
the activities to be completed, resources needed, personnel 
responsibilities, and methods for verifying results. 

Do
 Manage and control documentation. An EnMS requires 
two types of information to be controlled: documents, 
which lay out expectations for energy-management actions 
and behaviors; and records, which provide evidence of the 
results of those efforts. Document control ensures that the 
correct information is available and helps to manage exter-
nal and obsolete information. Accurate, accessible records 
are essential to corrective and preventive efforts and for 
confirming system processes and results. 
 Communicate. Internal communication is essential to 
managing change. It keeps personnel abreast of energy-
management activities, incentives, and successes, which 
strengthens commitment and participation. The communi-
cation plan should include multiple pathways for dissem-
inating information. 
 Confirm competency, training, and awareness. 
ISO 50001 requires positions associated with significant 
energy uses to have defined competencies, as well as 
evidence that the person responsible for the SEU has those 
competencies. Thus, the team must define the needed 
competencies, assess the personnel, and develop a plan to 
address any training needs. 

SEP Results

SEP implementation has produced impressive results 
and enabled CPI facilities of many sizes to realize 

sustained energy savings and higher returns on energy 
efficiency investments. Nine SEP-certified facilities 
saved between $87,000 and $984,000 annually after 
implementing no-cost or low-cost operational measures. 
On average, these facilities achieved a 10% improve-
ment in energy performance within 18 months of SEP 
certification (5).
 In 2010, a relatively small-scale plant that manu-
factures synthetic resins near Houston, TX, became 
one of the first facilities to achieve SEP certification. 
The	facility	easily	integrated	a	new	EnMS	into	its	exist-
ing integrated environmental, health, safety, and quality 
management system, which already used the plan-do-
check-act structure of ISO standards. With the SEP-
compliant EnMS in place, the plant realized a $250,000/yr 
energy savings, which gave it a competitive edge in 
its low-margin industry. 
 The system was put to the test shortly after imple-
mentation when the energy-management team under-
went a reorganization. This could have been a major 
disruption, but because the EnMS had merged energy 
reporting into normal business systems and the facility 
had established a supportive culture, the plant was posi-
tioned to maintain and continue with the EnMS. 
 As of 2013, the facility had achieved SEP recertifica-
tion and saved an additional $87,000/yr in annual energy 
costs, with no capital investment. Energy management 
has been integrated into the company’s corporate culture.
 The Results and Testimonials page on the SEP web-
site (6) includes more energy improvement results from 
other facilities that have achieved certification.
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 Define energy procurement specifications. To comply 
with ISO 50001, an organization must define specifica-
tions for purchasing energy. The specifications may include 
quality and quantity requirements, characteristics (e.g., fuel 
composition, moisture, and energy content), approximate 
cost, delivery schedule, resource reliability, and voltage, 
current, and/or electricity peaking times. To ensure that 
the procurement plan and the EnMS are cohesive, the 
staff involved with energy procurement should understand 
SEUs and related controls; energy objectives, targets, and 
action plans; EnPIs; operational controls critical to sustain 
improvements made by previous energy projects; and key 
maintenance items related to energy systems (e.g., com-
pressed air, steam, etc.).

Check 
 Verify legal and other requirements. A profile of the 
organization’s energy obligations needs to be gathered, 
and should include any legal or voluntary commitments. 
Processes should be put in place to identify, assess, and 
evaluate those requirements.
 Implement a monitoring, measurement, and analysis 
plan. A primary requirement of ISO 50001 is that the 
organ ization establish an energy monitoring, measurement, 
and analysis plan. The components of the plan depend on 
the size and complexity of the organization and the moni-
toring equipment available. Typically, the plan includes 
system specifications, processes or equipment to be moni-
tored, methods and frequency of data collection, processes 
for data analysis, and calibration requirements. 
 Conduct internal audits. An audit is a systematic, 
documented process that verifies that the EnMS meets 
the organization’s criteria, is effectively implemented and 
maintained, supports the energy objectives and targets, 
and improves energy performance. During an audit, the 
auditors interview personnel, observe activities, review 
documents, and examine records and data. Many facilities 
conduct audits annually.

Act
 Perform a management review. The organization must 
periodically review and evaluate its activities and energy 
performance to identify opportunities for improvement. 
Typically, a management representative ensures that the 
appropriate information is collected, organized, and pre-
sented to enable management to carry out evaluations and 
make informed decisions. 

How to participate
 If your facility is considering implementing ISO 50001, 
consider also the additional benefits associated with setting 
performance targets and verifying energy performance 
improvements. SEP provides the framework, rigor, and 
tools to continuously improve energy performance and 
report accurate progress. DOE resources are available on 
the SEP website (6), which describes how to enroll and 
apply for the program.
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