
Building and Benefiting From 
Real-Time Energy Tracking 
Systems

ENERGY STAR Monthly Partner Meeting

Call in number: 866 299 3188

Conference Code: 202 343 9965#



2

• Monthly 

• Topics are structured 
on a strategic 
approach to energy 
management

• Help you continually 
improve energy 
performance

• Opportunity to share 
ideas with others

• Slides are a starting 
point for discussion

• Open & interactive

About The Web Conferences
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Web Conference Tips

• Mute – To improve sound quality, all phones 
will be muted.
– Use # 6 to un-mute
– * 6 to mute

• Presentation slides will be sent by email to all 
participants following the web conference.



Real-time tracking system

If information is power…
then the more information, the better! Right?

Depends:
• Is it the right information?
• How will it be used?
• Will it support objectives?
• Whose going to manage it?
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Today’s Web Conference

Building and Benefiting from Real Time Energy 
Tracking Systems:

• Dave Chamberlain from Raytheon

• Steve Smith and Wade Royal from Nissan 
North America
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Raytheon Business Headquarters
 

Tewksbury, MA 

Integrated 
Defense Systems 

Global Headquarters 

Space and 
Airborne Systems 

El Segundo, CA 

Tucson, AZ 

Missile Systems 
Network Centric 

Systems 

McKinney, TX 

Raytheon Technical 
Services Company LLC 

Reston, VA 

Waltham, MA 

72,000 employees worldwide, 2010 revenue $25B 

Intelligence and 
Information Systems 

Garland, TX 
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Raytheon Leadership Vision
 

Bill Swanson, Raytheon 
Chairman and CEO 

"We have the responsibility to return the 

environment to a place that future 

generations will be proud of.“ 
(2007 Raytheon Energy Summit) 

“We continue to position ourselves 

b st i cl ith d tas best in class with regard to 

environmental and safety programs. For 

example…since 2005 we reduced our 

absolute energy consumption at the 

Company by 12%. To that end, we received 

the EPA ENERGY STAR Sustained 

Excellence award for the third year in a 

row…” 

(Q4 2010 Raytheon Earnings Conference Call, 
Jan 27, 2011) 
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(90%) 

Raytheon’s Carbon Footprint
 

• Energy costs ~$100 million per year 
• ~1 billion kWh of electricity 
• ~11 million therms of natural gas 

Without Flight Options 

Emissions 
from Energy 

Emissions 
from other 
sources (2%) 

Emissions 
from 
Chemicals 
(8%) 

Est. Emissions Breakdown 

Other
 

0%
 

Aviation Electricity 

1% 79% 

Fleet Vehicles
 

1%
 

Chemicals
 

8%
 

Hot & Chilled Water 

2% 

Gas 

9% 
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Accomplishments
 

•	 Mature and robust program since the mid 1970’s 

•	 Recruited and trained over 1,500 Energy Champions 

•	 Qualified almost 40,000 Energy Citizens 

•	 Since 2007, reduced energy usage per dollar revenue 22% 

•	 ENERGY STAR Partner of the year 2003, 2007 

ENERGY STAR S i d E ll A d 2008 2011 •	 ENERGY STAR Sustained Excellence Awards 2008-2011 

•	 Recognized 7 of 11 years since joining in 1999 



    Virtual Business Systems (VBS) Tool
 



  VBS Major Dashboards
 



  
  

Dashboard Process Overview: 
Total Employee Engagement 



     

    

2010 Energy Citizen Standings on VBS
 

Competition aspect increases employee participation
 



   

  

  

    

    
 

2010 Energy Citizen Participation
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Goal 
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40% 

% of Total Population Qualified 

*Based on Domestic Headcount Only 
Through 12/31/2010 

Exceeded the Goal! 



    Issues Posted from Energy Audit
 



    Best Practice – VBS Energy Audits
 



    Energy Audit Reports – Sample Finding
 



   Real-Time Feedback to Employees
 



  
   

   

 

 

 

MIT Intern Project 
Real-time feedback to operators
 

Realtime power use 

Oven 
left on 

Scorecards 

MRP Data 



9% after MIT intern left

  
      

    

   

   

        
 

  
   

Results and Conclusions 
Real-time feedback led to 44% waste reduction
 

% reduction vs. control 
period: 

•	 14% with just feedback 

•	 44% with auditing and 
feedback 

•	 9% after MIT intern left 
(no feedback) 

Passive electronic feedback is effective, especially 

combined with active Energy Champions
 



   

 

            
      

        

     

 

       

        

    

           
       

       

  

        

          
 

         

2011 Employee Engagement Program
 

• Energy Citizen 

– What: Continuation of existing training tool to bring energy awareness to new 
employees and those that didn’t qualify during 2010 

– How: Enlist all new hires through HR collaboration, oneRTN articles 

– Metric: # of Energy Citizens 

• Energy Champions 

– What: Harness individuals’ passion to reduce energy consumption 

– How: Standardize program across all businesses, adopt Best Practices 

• 30 minute volunteer training (minimum) 

• Accountable & active network of volunteers who encourage colleagues to reduce 
energy waste and identify reduction projects (Best Practice) 

– Metric: # of Energy Champions trained, Success Stories, others TBD 

• Rspace Raytheon Sustainability Community 

– What: Online collaboration tool for all employees (incl. International) 

– How: Utilize existing oneRTN tool, creation and maintenance of Raytheon 
Sustainability Community 

– Metric: # members, # visits, # comments and # replies 



 
  
   

Questions? 

Dave Chamberlain 
Principal Energy Engineer 
Raytheon Integrated Defense Systems 
David_R_Chamberlain@Raytheon.com
 
978-436-8128 

mailto:David_R_Chamberlain@Raytheon.com


ENERGY STAR® Energy Management 
Networking Web Conference

Steve Smith, Controls Engineering Manager
Wade Royal, Energy Engineer March 23, 2011



Nissan Motor Company, Ltd

..…



Canton, MS
Vehicles

Smyrna, TN
Vehicles

U.S. Manufacturing Plants

Decherd, TN
Engines

Franklin, TN
NNA Headquarters





• Intranet-based system

• Customized for Nissan Processes

• Built in-house by Nissan Engineering

Nissan Energy Management 
and Control System



Why develop the Nissan Energy 
Management System (NEMAC)?

• Prior to 2006, primary meters and/or sub-meters for major 
utilities had been installed via NNA Facilities Engineering 
new construction projects or retrofit activities

• Most of these meters were either not analyzed or 
results collected manually

• 2006 – Energy budgets and accounting transferred from 
Facilities Engineering to Manufacturing Divisions (Body 
Assembly, Paint, Trim Assembly, etc….)

• Manufacturing Senior Management REQUIRED systems 
and tools to track energy consumption.  

• Vision / Insight into energy footprint
• PDCA  Process (Plan – Do – Check – Act)



How was NEMAC developed?

• Identify Stakeholders

• Confirm their requirements

• Model the Energy System to fit the stakeholder 
organizational model
• Example:  Energy usage is collected for entire facility, 

however energy reports and analysis is logically broken down 
into manufacturing business unit (i.e. Stamping, Body Paint, 
Trim, administrative, etc…



How was NEMAC developed?

• Mission Statement:  Provide a low cost, highly effective 
energy monitoring solution for NNA Manufacturing.

• Key Requirements:
• Provide one (1) Energy Management system with common 

interfaces for entire facility

• Visualize energy usage Historically and Real Time 

• Separate energy profiles so each Manufacturing business 
unit can manage their energy usage and budgets

• Collect and report usage data from ALL major commodities 
that contribute to energy costs:  Electric, Gas, Compressed 
Air, Water and Weather



Key Project Milestones
• Obtain Executive support for pursuit of project
• Map the meter network infrastructure
• Establish reliable communications to meters
• Collect meter data at set intervals 
• Store and aggregate data per customer requirements
• Validate data collection process
• Finalize the expected reporting format 
• Present Historical data via standard web browser reports
• Expose real time meter data via standard web browser
• Present final system to customers and executives for buyoff and support

Major Design Considerations
• User Interface Consistency
• Data Transparency
• Customer Driven with frequent design reviews through entire process

How was NEMAC developed?



Nissan Energy Management 
System:  Solution Options

Commercial Energy Management Software packages were evaluated

• No Commercial Off the Shelf (COTS) software package provided 
the exact functionality requested by the internal stakeholders.

• Nissan would have had to redefine their Energy Management 
requirements in order to fully utilize a COTS software package. 

• Nissan already owned and had technical expertise in Enterprise 
HMI/SCADA software (GE Proficy).  

• The Energy Management System requirements were consistent 
with other NNA manufacturing systems

• GE Proficy software could be easily configured by NNA to meet 
stakeholder requirements 

NNA determined to internally develop the Energy Management 
System to fully meet the requirements of the internal 
stakeholders.



NEMAC - Under the Hood



• Meters Integrated:  650

• Number of Real Time Graphics:  715

• Number of Reports:  75

• Number of Website Hits per Week:  700

• Number of Meter Data Elements:  19,000

• Database transactions per Day:  1,7280,000

• Database transactions per Year:  580,608,000

Nissan Energy Management 
Fast Facts



Metering Process Solution



NNA Energy Management 
Strategy - Stakeholders



Energy Use by Shop

Paint Systems Use 72% of the Energy at

Nissan North America - Smyrna



Metering, Monitoring & Analysis



Historical Reporting



New Discoveries



“Lowering the Water”

Air Dryer 4hr cycle time

Green Weekend



HVAC 2 Variable Frequency Drive
Substation 68 – System 2 Paint

2/7/07
12000kw Saved per Week



Real Time Information



Alarms transmitted
real-time to plants
via wireless PDA &    
email notification

Real-Time Data



Metering, Monitoring & Managing



Metering, Monitoring & Managing



Real-Time Decision Making



Metering, Monitoring & Managing



 Maintaining & improving operational efficiency

• sustain the achievements already made

• make the plant run as if it were smaller

• continue to look for reduction opportunities

• monitor, feedback data and manage operations

Metering, Monitoring & Managing



KPI - Weekly Performance



NEMAC 
How are Results are Reported?

The Data:

• Transparent – Open To All
• Web Based / Graphical 
• Export to Excel

• Real Time

• Historical

• Day / Week / Month / Year  



• Executives  

• Operations Management

• Manufacturing

• Engineering

• Plant Maintenance

• Product Quality

• Finance

• In-House Suppliers

Users of the NEMAC system



Verification & Validation Through Metering
“Sample Projects”

• Variable Frequency Drives on ASH Supply & Exhaust Fans
• Florescent “High Bay” Lighting in all 3 Paint Systems
• Oven Controls upgrade in System 1
• Variable Frequency Drives on E-Coat Pumps System 1 & 2
• New Controls on the Air Drier for System 2
• Task Lighting addressed with Timer Switches
• Enthalpy Control logic in Air Supply Houses
• Air Cascading into Paint Process Booths
• Elimination of Daily Test Units into Color Booths
• Employee Engagement in Air Supply House Management 
• “Air Drier” to Dew Point Sensor from a Timer Control
• Space Temps set to seasonal Set-Points
• Air Leak repair program initiative
• Hourly KW Alarm monitoring 



Measurement Enables……

• Energy strategies

• Setting effective KPIs

• Benchmarking capability

• Measurement of performance

“You can’t manage –
-what you can’t measure!”

Managing Energy with Data 
Analysis



Know your internal stakeholders 
• Understand the energy metrics of your business
• Understand how your business is accountable for energy

Evolve your Energy Management system
• Start with a subset of reports and graphics 
• Select key areas where information can be easily validated
• Get immediate user feedback through the entire process; “What do 
you think?”

Earn the trust of Executive Management in your 
Energy Management system

• Credibility with your Energy Management System will allow for future 
energy project approval and continued growth

Nissan Energy Management 
System – Lessons Learned



Steve Smith, Controls Engineering Manager
Wade Royal, Energy Engineer

ENERGY STAR® Energy Management 
Networking Web Conference

March 23, 2011
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• Questions  & Comments

– # 6 to un-mute phone

– * 6 to mute 
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Upcoming Web Conferences

April – Leading Energy Management Programs 
May – Smart Grid Update
June – Cool Energy Savings
July – Best Practice & Project Replication 

Strategies

Register online at: 
energystar.webex.com/meetings
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Thank you!
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