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• Plan: Develop Action Plans for each component
• Do: Implement Action Plans
• Check: Measure and verify Action Plans

• Modify Action Plans as required (iterative process)
• Act: Continue to implement the Action Plan with necessary

adjustments. When complete, implement the next phase.  Update
plan as required

• Crosswalk: Crosswalk Action Plans to each of the other
Sustainability 
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Sustainable Energy Management
Case Study:  Monroe County, FL Energy Retrofit Project

New Partners for Smart Growth
February 7, 2013



Agenda

•  Sustainable energy management

•  Management systems

•  Overview of ISO 50001 Energy Management Systems

•  Case study:  Monroe County, FL energy retrofit project
• Examples of data analysis and monitoring using ISO 50001

methodology



Energy Management Issues

Fixed & uncontrollable overhead

Price Volatility

Not core business/mission

Crisis management

Technology is silver bullet

Short term perspective

Management systems are tools used to address these, and other
issues



Sustainable Energy Management – Management System Perspective

Sustainable energy management
is not a destination…..

   it is a process!



Management Systems

Quality – QMS
ISO 9001:2008  Quality Management Systems – Requirements

Environmental – EMS
ISO 14001:2004  Environmental Management Systems –
Requirements with guidance for use

Energy – EnMS
ANSI/MSE 2000:2008  Management System for Energy

ISO 50001:2011  Energy Management Systems – Requirements with
guidance for use



Energy Management Systems – ANSI/MSE 2000, ISO 50001, others

A Management System for Energy provides an organized
structure to incorporate Managerial and Technical elements to
maximize benefits using the PLAN-DO-CHECK-ACT
continuous improvement model.

 2008 Georgia Tech Research Corporation.  All Rights Reserved.
Used with permission of GTRC.



Development of ISO 50001

•  ISO appoints project committee PC 242 to develop standard

•  The United States and Brazil are the Secretariat of PC 242

•  There are 48 participating nations and 17 observing nations

•  ISO 50001 published in June 2011

•  PC 242 transitioned to a technical committee – TC 242

First international meeting
September 2008 in Washington, DC



ISO 50001 - Definitions

Boundaries – physical or site limits and/or organizational
limits as defined by the organization

Energy Baseline – quantitative reference providing a basis
for comparison of energy performance

Energy Use – manner or kind of application of energy
Energy Consumption – quantity of energy applied
Energy Efficiency – ratio or other quantitative relationship

between an output of performance, service, goods or
energy, and an input of energy

Energy Performance – measurable results related to
energy efficiency, energy use and energy consumption

Energy Performance Indicator (EnPI) – quantitative value
or measure of energy performance, as defined by the
organization



Key Elements of an Energy Management System (EnMS)

•Energy policy top management’s official statement of the organization’s
commitment to managing energy

•Cross-divisional management team led by a representative who
reports directly to management and is responsible for overseeing the
implementation of the energy management system

•Energy review to assess current and planned energy use, energy
sources and consumption and identify significant energy uses and
opportunities for improvement

•Baseline(s) of the organization’s energy use

•Energy performance indicators (EnPIs) that are unique to the
company and are tracked against the baseline to measure progress



Key Elements of an Energy Management System

•Energy objectives and targets for energy performance improvement at
relevant functions, levels, processes or facilities within an organization

•Action plans to meet those targets and objectives

•Operating controls and procedures for significant energy uses

•Measurement, management, and documentation for continuous
improvement for energy performance

•Internal audit of progress reported to management based on these
measurements.

•Management review to determine the effectiveness of the EnMS and
resulting energy performance improvements



Monroe County, FL - Energy Retrofit Project

• Jackson Square, Key West

• 4 buildings with an area of
approximately 200,000 sq ft

• 3 of the buildings are
served by a central chilled
water plant

• 5 electric meters

• all systems operate 24/7
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Monroe County – Energy Review

Energy Sources - electricity

The chilled water plant accounts for 30% of the
total consumption

Cooling (the chilled water plant) identified as a
significant energy use



Project Selection Tool – (ECMs identified during audit  - bundle ECMs to reach target)

Energy Conservation Measure

17.9       140,228     17,473$    -                -$             17,473$    66,999$    3.8         

24.0       263,996     32,668$    -                -$             32,668$    285,000$  8.7         

10.0       211,930     24,885$    231,832      10,471$    35,356$    170,500$  4.8         

13.0       34,598      4,498$      10,958       495$        4,992$      28,338$    5.7         
-            1,940        220$        8,650         391$        610$        4,600$      7.5         

TOTALS 64.9       652,692    79,743$   251,440     11,357$   91,100$   555,437$  6.1         



Life Cycle Cost Analysis – NIST Handbook 135
Also calculates the greenhouse gas emissions reduction resulting from energy savings

Location: Jackson Square - Key West, FL

ECMs: Lighting retrofits - chilled water plant retrofits - retro-commissioning

motors and VFDs - envelope modifications

Bldgs:

INVESTMENT COSTS   Economic Parameters 753,016  
Construction: 555,437$    Base Year: 2,011           -             
Supervision: -$               0.0% Discount Rate: 3.0%

Design - Contingency: -$                Region: 3                 
Salvage Project Life: 15               

Total Investment: 555,437$    

ENERGY SAVINGS (COSTS)

Units
Average 
Cost per 

Unit

Annual 
Reduction

Annual 
Energy 

Savings 
(MMBtu)

Annual 
Cost 

Savings

Discount 
Factor

Life-Cycle 
Discounted 

Savings

Electricity kWh 0.1210$      753,016      2,570        91,100$    11.610      1,057,668$   
Gas ccf -$        -                 -               -$             -          -$                
Fuel Oil gallon -$        -                 -               -$             -          -$                

2,570        91,100$    1,057,668$   

ECONOMIC METRICS
Total Investment: 555,437$    Total Investment: 555,437$     

Annual Energy Savings: 91,100$      Discounted Energy Savings: 1,057,668$   
Annual Non-Energy Savings:  Discounted Non-Energy Savings: -$                

Total Annual Savings: 91,100$      Total Discounted Savings: 1,057,668$   

Simple Payback (years): 6.10           Savings To Investment Ratio: 1.90            

Total Site Annual Energy Savings (MMBtu): 2570 Adjusted Internal Rate of Return
Energy Savings to Investment: 4.63           M M Btu/($1,000) AIRR: 7.5%

Lester Building - Jefferson Annex - Freeman Justice Center - Old 
Courthouse - Chiller Plant



Example ECM – Central Chiller Plant
During an interview with the Director of
Public Works, he expressed his primary
concern was the sustainability of the chilled
water system during a power outage.

Existing Situation
o24/7 operation

oServes key buildings

oReliability critical

oConstant speed chillers, pumps, tower fans

oEmergency generator not able to start system
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Measurement & Verification – Monitoring Performance

Energy Baseline is a linear regression model with independent
variables:  CDD – Cooling Degree Days

                NOD – Number of Days in billing cycle



Measurement & Verification – Baseline Period

Trend plot of Actual and Predicted energy consumption



Measurement & Verification – Option C, Whole Building

Post retrofit performance



Baseline Model Used to Calculate Savings from Project



Baseline Regression Mode – Determining Energy Savings
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Post-Retrofit Regression to Monitor System Performance –
  Introduce Energy Performance Indicator (EnPI)
      EnPI = (Actual/Predicted) consumption
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Monitor Performance with EnPI Control Chart
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Summary

•  Sustainable Energy Management is a continual
process

•  Management Systems provide a framework
using the Plan-Do-Check-Act process

•  Quantitative tools provide a means to ensure
continued energy performance












