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Agenda
• Status of ISO 50001
• Requirements of ISO 50001
• Energy Reduction Calculation Approaches
• Tools and Techniques for EnMS



Benefits of an ISO 50001 EnMS
• Aggressive Goals / Performance Requirements – Should drive Energy use / 

costs down

• ISO 50001 Certification will indicate your company is Sustainable and 
GREEN

• May be able to use energy performance data  and action plan results for 
other similar reporting tasks (i.e., Green House Gas reporting, ISO 14001, 
CDP*, etc.)

• DOE Energy Footprint spreadsheet is comprehensive allowing you to track 
energy both facility wide and by Department 

*  CDP = Carbon Disclosure Project
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International Standard ISO 50001

Note: ISO 50001 revision expected in 2018
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Other ISO Management Systems Certifications for 
Sustainability

• ISO 9001 / AS 9100 / IATF 16949 – Quality
• ISO 14001 – Environmental
• OHSAS 18001 / ISO 45001 – Safety
• ISO 26000 – Social Responsibility
• ISO 50001 – Energy
• Others
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GHG vs ISO 50001
• What is the difference between GHG (GreenHouse Gas Emissions / Carbon 

footprint) and ISO 50001 (Energy Management System)?

GHG Emissions ISO 50001
Metrics = Metric tons CO2e/yr emissions Metrics = MMBtu/yr, Kwh/yr, etc.

Sources = May Include CFC (Refrigerants) 
Emissions

Sources = only energy using equipment (not 
refrigerants)

Scope = Defined as 1, 2 or 3 (Scope 3 may 
include off-site energy users, Commuters, 
Product Life Cycle GHGs, etc)

Scope = Defined in EnMS Manual

Sources ≠ Small Energy Equipment (if < 5% 
total as SEP)
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Purchased goods & servicesCapital goodsFuel and energy-related activities (not included in Scopes 1 or 2)Upstream transportation & distributionWaste generated in operationsBusiness travelEmployee commutingUpstream leased assetsInvestmentsDownstream transportation and distributionProcessing of sold productsUse of sold productsEnd-of-life treatment of sold productsDownstream leased assetsFranchisesTradable environmental commodities = 1 megawatt-hour (MWh) of electricity generated from an eligible renewable energy resource.Renewable energy is energy generated from natural resources—such as sunlight, wind, rain, tides, and geothermal heat—which are renewable (naturally replenished). 	~18% of global energy from renewables,		~13% coming from biomass (wood-burning) 		~3%Hydroelectricity		~2% WindPower, PVs, Solar Thermal, Geothermal, Ethanol Fuels, 		         Landfill gas, Carbon emissions trading programs is different.  It promotes low-carbon technologies by increasing the cost of emitting carbon.



How Popular is this Standard?
Approx. 20,000 organizations certified to ISO 50001 by 2016
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http://www.iso.org/iso/home/standards/certification/iso-survey.htm?certificate=ISO%209001&countrycode=AF§ 63.11237 What definitions apply to thissubpart?Energy management program means aprogram that includes a set of practicesand procedures designed to manageenergy use that are demonstrated by thefacility’s energy policies, a facilityenergy manager and other staffingresponsibilities, energy performancemeasurement and tracking methods, anenergy saving goal, action plans,operating procedures, internal reportingrequirements, and periodic reviewintervals used at the facility. Facilitiesmay establish their program throughenergy management systems compatiblewith ISO 50001.



ISO 50001 Certifications by Continent
ISO 50001 

Status

• 85% of organizations certified to ISO 50001 are European
• 8.6% are East Asia/Pacific
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§ 63.11237 What definitions apply to thissubpart?Energy management program means aprogram that includes a set of practicesand procedures designed to manageenergy use that are demonstrated by thefacility’s energy policies, a facilityenergy manager and other staffingresponsibilities, energy performancemeasurement and tracking methods, anenergy saving goal, action plans,operating procedures, internal reportingrequirements, and periodic reviewintervals used at the facility. Facilitiesmay establish their program throughenergy management systems compatiblewith ISO 50001.



Why Consider Getting Certified to ISO 50001?
• Aggressive Goals/Performance Requirements – Should drive Energy 

use/costs down

• ISO 50001 Certification will indicate your company is Sustainable and 
GREEN

• May be able to use energy performance data  and action plan results for 
other similar reporting tasks (i.e., Green House Gas reporting, ISO 14001 
Objectives, Sustainability Initiatives, etc.)
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Regulatory Driver for ISO 50001 Certification
The “Boiler MACT” Air Emissions Rule for Hazardous Air Pollutants (HAPs) 

requires:
• Boiler tune ups {63.11201}
• Facility energy assessments {63.11201- Table 2}

UNLESS
• … facility that operates under an energy management program 

established through energy management systems compatible with ISO 
50001, …. , also satisfies the energy assessment requirement.

ISO 50001 
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§ 63.11237 What definitions apply to thissubpart?EnMS from CFR = Energy management program means a program that includes a set of practices and procedures designed to manage energy use that are demonstrated by the facility's energy policies, a facility energy manager and other staffing responsibilities, energy performance measurement and tracking methods, an energy saving goal, action plans, operating procedures, internal reporting requirements, and periodic review intervals used at the facility. Facilities may establish their program through energy management systems compatible with ISO 50001.Energy management program means aprogram that includes a set of practicesand procedures designed to manageenergy use that are demonstrated by thefacility’s energy policies, a facilityenergy manager and other staffingresponsibilities, energy performancemeasurement and tracking methods, anenergy saving goal, action plans,operating procedures, internal reportingrequirements, and periodic reviewintervals used at the facility. Facilitiesmay establish their program throughenergy management systems compatiblewith ISO 50001.

https://www.ecfr.gov/cgi-bin/text-idx?SID=771099ff6b5bd067190f55c6d5777ff8&mc=true&node=se40.16.63_111201&rgn=div8


In General, what does ISO 50001 require?
1:  Identify SEUs*

• Energy Hogs (Big Energy Using Equipment / Systems).  

• Track Energy Usage (sub-meter) for SEUs

• Establish Controls and Competencies doe SEUs

• Other requirements for SEUs

2:  Facility Wide Energy Reductions 

• i.e., 3% by 2020 in Energy Intensity

* SEU = Significant Energy Users
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4.4.3 Energy Review – SEUs
“… based on energy use and consumption, identify the areas of “Significant 
Energy Use …”

SEU = Significant Energy Users
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Requirements for SEUs

Identify areas 
of Significant 
Energy Use

(4.4.3)

Targets & 
Objectives 

(4.4.6)

Training / 
Competency 

Programs
(4.5.2)

Operational 
Controls
(4.4.5)

**  4.4.3 = Energy Review

Energy Services, 
Products, & 

Equip-Supplier 
Communications 

(4.5.7)

Tracking 
Performance

(4.6.1)

 ID equipment, personnel associated with SEUs
 ID relevant variables affecting SEU
 Determine current energy use
 Estimate future energy use
(4.4.3) **
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Potential Trouble Spots with SEUs
How do you track “Energy Use” at an SEU?

• Monitor Energy Use in Areas – Using Sub-meters (i.e., “Boiler #1” Energy Use)

or

• Calculate Energy Use in Areas - Using proven relationships, etc. (THIS MAY NOT 
BE ACCEPTABLE)

ISO 50001 
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ISO 50001:2011

4.7 Management Review
4.7.1  General
4.7.2   Input to Management Review
4.7.3 Outputs from Management 
Review

4.6 Checking 
4.6.1  Monitoring, measurement and analysis
4.6.2  Evaluation of Legal and Other Compliance
4.6.3  Internal Audit of the EnMS
4.6.4  Non conformities, correction, corrective and  
preventive action
4.6.5  Control of Records

4.4 Energy Planning
4.4.1  General
4.4.2  Legal and Other Requirements
4.4.3  Energy Review
4.4.4  Energy Baseline
4.4.5  Energy Performance Indicators
4.4.6 Energy objectives, energy 
targets and energy management 
action plans

4.5 Implementation & Operation
4.5.1  General
4.5.2  Competence, Training and awareness
4.5.3  Communication
4.5.4  Documentation (Doc Req’ts and Doc Control)
4.5.5  Operational Control
4.5.6  Design
4.5.7  Procurement of Energy Services, products, 
equipment and energy

Continual 
Improvement 

4.2 Management Responsibility
4.2.1  Top Management
4.2.2 Management Representative4.1 General

4.3 Energy Policy

Red = Identifying Energy Issues
Blue = Managing Energy Issues

ISO 50001 
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ISO 50001–2018 (Proposed)

4 Context of Organization
4.1 Understanding the organization and its context
4.2 Understanding the needs & expectations of 
interested parties
4.3 Determining the scope of the EnMS
4.4 Energy management system

8 Operation
8.1 Operational planning and control
8.2 Design
8.3 Procurement

5 Leadership
5.1 Leadership and commitment
5.2 Energy policy
5.3 Organizational roles, 
responsibilities and authorities

6 Energy Planning
6.1 General
6.2 energy review
6.3 Actions to address risks and opportunities
6.4 Energy performance indicators
6.5 Energy Baseline
6.6 Energy objectives, targets and planning to 
achieve them
6.7 Planning for energy data collection

7 Support
7.1 Resources
7.2 Competence
7.3 Awareness
7.4 Communication
7.5 Documented information

7.5.1 General
7.5.2 Creating and updating
7.5.3 Control of documented 

information

9 Performance evaluation
9.1 Monitoring, measurement, analysis 
and evaluation for the EnMS and energy 
performance
9.2 Evaluation of compliance
9.2 Internal audit
9.3 Internal EnMS Audit
9.4 Management review

10 Improvement
10.1 Nonconformity and corrective action
10.2 Continual improvement

Continual 
Improvement 

ISO 50001 
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ISO 50001 Documents and Records (1 of 3)
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Methods for Demonstrating Energy Reduction
Identity the * EnPI (Energy Intensity Parameter): 

• Simple Ratio
or

• Regression Predicted Parameter

* EnPI = Energy Performance Indicator

Energy Reduction

Calculations



ENERGY REDUCTIONS: Using a Ratio

EXAMPLES
1. MMBtu / sq. ft

2. MMBtu / employee

3. MMBtu / lb meat produced (Activity Energy Intensity)

4. MMBtu / $1000 Revenue (Financial Energy Intensity)

[ ] widgetlbMMBtu
yrwidgetlb

yrMMBtu /
/

/
=  =  EnPI

Energy Reduction

Calculations



ENERGY REDUCTIONS:  Using a Regression

1) Develop a Regression (Y = mX + b) for baseline year 

i.e., 2009 Elec vs CDD (weather)

2) Predict Elec for current year (i.e., 2010)

3)  Compare Actual Electricity Used in 2010 vs Predicted Electricity for 2010

4) Conduct a separate regression for Fossil Fuels (Natl Gas, etc.)
(This is the basis of the EnPI Spreadsheet Tool offered by DOE )











−

2010

20101
PREDICTED

ACTUAL

MMBtu
MMBtu  =  Reduction Elec

Energy Reduction

Calculations



Weather Data mirrors Energy Use – HDD for 
Natl gas and CDD for Elec
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Regression – Weather (HDD) vs Natl Gas Use
Req’d SEP Validity Stats
F-Test p-value , 0.1
All variable p-value < 0.2
At least 1 variable p-value < 0.1
R2 > 0.5

R2=0.60

Energy Reduction

Calculations



Regression – CDD (Weather) vs Electrical Use Energy Reduction

Calculations



The SEP EnPI Spreadsheet Tool

NOTE:  There are other methods of calculating Energy Reductions
https://www.energy.gov/eere/amo/downloads/enpiv515setup64bit

Energy Reduction

Calculations

Use Version 5+

https://www.energy.gov/eere/amo/downloads/enpiv515setup64bit


Pursue ISO 50001 or ISO 50001 AND SEP?
Another Decision – Pursue ISO 50001 or ISO 50001 AND SEP?

• ISO 50001:2011

or

• ISO 50001:2011 & DOE’s SUPERIOR ENERGY PERFORMANCE (SEP)
 SEP 2012

 SEP 2017

 SEP 2018

https://www.energy.gov/eere/amo/superior-energy-performance

Tools and 
Techniques

https://www.energy.gov/eere/amo/superior-energy-performance


SEP – 2012 - Energy Reduction Requirements
Tools and 

Techniques



Typical Energy Reduction Targets – SEP 
Performance Levels

• SEP EI Pathway = 5-15% over 3 years

• SEP Mature Pathway = 15% over 10 years

• DOE Better Plants (Save Energy Now) = 25% over 10 years

The target energy reduction rate is your choice – unless you are getting certified 
to one of the above.

http://energy.gov/eere/amo/better-plants

http://www.superiorenergyperformance.net/

Tools and 
Techniques

http://energy.gov/eere/amo/better-plants
http://www.superiorenergyperformance.net/


DOE is On-board!
• DOE/SEP EnPI Tool
• DOE’s 50001 Ready – Forms & Tasks
• DOE’s Energy Footprint Tool (Energy Calculations)

Tools and 
Techniques



DOE’s 50001 Ready

https://betterbuildingssolutioncenter.energy.gov/50001Ready

Tools and 
Techniques

Presenter
Presentation Notes
http://www1.eere.energy.gov/manufacturing/tech_deployment/sep_demonstrations.htmlThree ISO 50001 trainingsISO 50001 coachingDOE energy assessments DOE Doc Templates and tools

https://betterbuildingssolutioncenter.energy.gov/50001Ready


DOE’s 50001 Ready – Tasks & Forms
Tools and 

Techniques
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DOE’s 50001 Ready – Energy Calculations
Tools and 

Techniques
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http://www1.eere.energy.gov/manufacturing/tech_deployment/sep_demonstrations.htmlThree ISO 50001 trainingsISO 50001 coachingDOE energy assessments DOE Doc Templates and tools



For more info on DOE  50001 Ready and SEP 
Programs:

Paul Scheihing
Technology Manager, Technical Assistance
Advanced Manufacturing Office
US Department of Energy
paul.scheihing@ee.doe.gov
202-586-7234

Tools and 
Techniques
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Presentation Notes
Date: Fri, Feb 17, 2017 at 5:49 PM�Subject: RE: ISO 50001 Status�To: Charlie Parrish <charles_parrish@ncsu.edu>���Hi Charlie.  There is two pilot programs.  One funded by the Commission for Environmental Cooperation for North American plants.    There are plants participating from the US, Mexico and Canada.   There’s another pilot for Waster and Wastewater plants.   There’s actually one partner in North Carolina. There’s going to be a new program called “50001 Ready” that will be available soon that will be the precursor to SEP.  It is self-declaration to ISO 50001 and will use a new tool called 50001 Navigator (similar to eGuide) Websites will be up by April. Paul



Possible Difficulties w/ 50001
• Sub-Metering: Need data on energy use for sub-systems (especially SEUs).  

• ISO 50001 may be Repetitive – If your company already manages energy 
use (has a system for Energy Management) – ISO 50001 EnMS may not add 
value.

• Auditing Expense – Internal Auditing may be 10-20 days/yr.

• High Upfront Cost – Payback may exceed several years.

• Spreadsheet Expertise

• Historical Perspective

Tools and 
Techniques

Presenter
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>>>  be willing to create procedures to mirror what is actually being done – AND create new ones for new processes.Mixing the World of Equipment Engineers and ISO Experts – Engineers may not see the potential value of an ISO Management System.



How Can IES Help You?
• ISO 50001 Implementation Assistance

 Working Sessions to develop EnMS
 Docs and Form templates
 Spreadsheet Tools (Lots of Data Crunching)

• Assistance w/ other calcs (measurement and verification calcs, etc.)
• ISO 50001 Auditor Training (1 or 2-day)
• ISO 50001 Overview Training (1-7 hrs.)
• Other Energy Programs Assistance (SEP, Energy Star, DOE Better Plants, 

etc.)
• ISO 50001 GAP Analysis
• Employee Awareness Training

Summary

Presenter
Presentation Notes
The Industrial Technologies Program (ITP) partners with Save Energy Now LEADER Companies who make a voluntary pledge to reduce their energy intensity and ALLY Organizations who deliver resources to help companies achieve their energy reduction goals. LEADER Companies are given priority access to energy assessments and other resources. Companies that choose not to sign the Save Energy Now LEADER Pledge still have access to a substantial number of online resources, including links to financial opportunities that support energy efficiency efforts.For more information on the improved resources offered to LEADER and non-LEADER Companies, read the Save Energy Now FY 2010 Program Developments fact sheet. Download Adobe Reader.LEADER CompaniesSave Energy Now LEADER Companies are U.S. companies that sign a voluntary Pledge to reduce their facilities' energy intensity by 25% in 10 years. ITP helps LEADER Companies achieve their ambitious energy-reduction targets by providing personalized attention, tailored assistance, and priority access to technical and financial resources that will guide them through the critical steps necessary to becoming more energy efficient.ALLY OrganizationsALLY Organizations are industry stakeholders that partner with ITP to support company efforts to reduce their energy intensity. ALLY Organizations provide a variety of resources to industrial companies in support of their energy reduction goals.



Questions?

Remaining Slides are for Reference 



ISO 50001 & 50001 SEP Scenario



50001 SEP



50001 SEP



ISO 50001 Documents and Records (1 of 3)
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Similarities Between 50001 and 14001 (1 of 3)
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