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Large Facility Program:  DuPont Spruance Plant Energy Efficiency Optimization Program
Summary:

The Spruance Plant, located at Richmond, Virginia, is a large and diversified manufacturing facility for specialty fibers, nonwoven sheet products, and engineering resins.  The Site has had an aggressive energy management program for many years, with the plant’s Power organization providing technical and organizational leadership.   The Power organization is responsible for managing energy use and other utilities for the Spruance Plant including steam, electricity, water (including deionized, soft, raw, chilled, and filtered), and brine.   The Power area is also responsible for generating enough power to keep the Powerhouse operating in the event of a power failure.  Some of the electricity produced by the Powerhouse is sold to a regional transmission organization when conditions permit.   Electrical energy used by the Site is primarily provided to the Site off the “grid” and steam is supplied by a cogeneration plant located adjacent to the Spruance Plant.

The overall Site energy optimization program consisted of two aspects:   One involving steam use and the other electrical energy use.  The steam use aspect consisted of the following particularly notable initiatives that were completed in 2006:
1) Improved power area steam use efficiency by use of a sophisticated real-time Microsoft™ Excel optimization model and 

2) Site steam trap management program involving inspection and repairs of 4,000 steam traps throughout the Site including Power and manufacturing areas. 

The electrical energy efficiency aspect included the following improvement initiatives:

1) Installation of HVAC programmable thermostats
2) Installation of PLC timers on window AC units 
3) Lighting conservation. 

Environmental Impact/ Social Significance

The energy optimization program is an example of DuPont Spruance’s commitment to continual reduction of the Site’s “Environmental Foot Print”.    The energy savings resulting from this overall program translates to an annual reduction of carbon dioxide emissions of approximately 18,000,000 lbs; this is equivalent to the amount of carbon dioxide emissions from 1,200 cars.  

DuPont Spruance was recognized by the American Chemistry Council for its overall energy conservation program.  Spruance is a Site Energy Champion member of the DuPont Engineering Team (DuET) energy conservation effort.  The Site also participates in DuPont’s Southeast Energy Cluster Team and routinely shares its program activities with this team.  The Spruance Plant Manager serves as the team leader for this group.
The DuPont Spruance Power team also participates in various Site events such as safety/energy fairs which are usually attended by approximately 1,000 plant as well as contractor employees.  At these events, the Power team members share various methods of conserving energy at work and at home.
A sustained Site communication plan has also built Site understanding of energy management needs and benefits.  

Efficiency and Cost Effectiveness
The steam use efficiency improvement initiatives resulted in a 15,824,000 pound equivalent reduction of CO2.  The electrical energy savings resulting from energy efficiency improvement initiatives amounted to 2,054,000 pound equivalent reduction of CO2.  Thus, the overall pound equivalent reduction of CO2 resulting from these initiatives was approximately 18,000,000 lbs.   The steam and electrical energy use optimization initiatives resulted in an overall savings of $813.7K.

Three particularly notable areas of achievements were:

· Implementing improved powerhouse energy efficiency through use of a sophisticated Microsoft™ Excel optimization model involving real-time steam/process data input, energy usage and efficiency calculations, and assists operating decision-making which optimizes energy efficiency and operating costs.  The overall cost savings associated with the reduction in energy consumption, associated with the use of the optimizer model was $222.7K.
· Implementation of Site steam trap management program where specially-trained Power maintenance personnel accepted the responsibility for inspection and making immediate repairs regarding 4,000 steam traps located throughout the Site.  The overall annual cost savings associated with the reduction in energy consumption, associated with this portion of the program amounted to $396.9K.  
· Installation of energy consumption control devices on 87 of the Site’s large air HVAC handling units and on 41 air conditioning (AC) window units.  The AC window units utilize an electronic timer that shuts down each unit automatically at certain times of the day and certain days of the week depending on need.  Data analyzers and audits were made using a strip chart to verify accurate perimeters used for cost saving calculations.  In addition, efforts to conserve energy through more efficient lighting was undertaken during 2006 including elimination of unnecessary lighting, replacement with more energy efficient lighting, and more closely monitoring of lighting usage. The overall annual cost savings associated with the reduction in energy consumption, associated with HVAC and AC units operation and more efficient lighting was $194.1K.  
 The above program was fully operable in 2006.  The 2006 vs. 2005 annualized percent energy savings was 3.6%.  The total energy saved in 2006 was 154,121,000,000 BTU’s.  This translates to an annualized net CO2 and other greenhouse gas emissions reductions of approximately 18,000,000 pound equivalents of CO2.  The basis of this savings data are validated calculations from associated Six Sigma projects.

Originality and Innovativeness

The DuPont Spruance Plant is the very first plant to utilize this real-time process monitoring and energy optimization program. It was specially developed for the Site by the DuPont Engineering Team (DuET) energy group.  The technical approach for the powerhouse optimization program was the use of plant and corporate expertise, to build performance models of key power plant systems (generators, chillers, compressors, etc.) in Microsoft™ Excel combined with real-time steam/process systems monitoring.  It continuously calculates energy usage and efficiency and assists operating decision-making in a manner that optimizes energy efficiency and operating costs.  By incorporating process data add-ins to provide plant data and optimization tools, the application is able to advise plant operators and managers of the best system loadings, as a function of plant loads and electrical price changes.  

The trap management program required effective teamwork between management, craftsmen, and engineers.  In addition, the Site utilized the assistance of Spirax Sarco, a leading company in the field of steam system engineering.  Spirax Sarco engineers conducted a thorough steam trap survey which identified, tagged, and tested every steam trap station at our Site.  Based on this survey, we were able to confirm whether each trap was suitable for the application, working correctly, or failed in the open or closed position.
Going forward, a specially-trained Site steam trap inspector utilizes an ultrasonic hand-held analyzer to inspect Site steam traps per the current monthly inspection route that is loaded into the master Engineering Maintenance System (EMS) database. The ultrasonic analyzer was found to be more effective in inspecting steam traps vs. the previous method used which involved the use of an infrared detection device.  The inspection master file includes all trap ID numbers, locations and descriptions of the traps that are required to gather accurate test data. 
This new approach provides immediate resolution of any defects that impact excessive steam use across the Site as it relates to Site steam traps being fully functional.  In addition, a hand-held database unit and a Nextel phone have been provided to the inspector to improve communications with area contacts and timely input of survey results into the EMS master database. The inspector’s vehicle is also equipped with the tools and parts that will promote a high level of efficiency and productivity.  
At the outset of this program, a Site mechanic was assigned to work with the Power area inspector to address the repair of the 125 traps that were initially identified as “blowing through”, as they had  an immediate impact on energy consumption and cost. After these repairs were completed the mechanics conducted a thorough Sitewide steam trap inspection to determine the current rate, by cause, of defective traps.  Repairs were then prioritized the repairs by first correcting those that are causing steam to be lost, second those that may lead to lost process efficiency, and third the remaining causes that keep our traps from being fully operational.
This information was then entered into a computerized Steam Trap Management System which shows a full inventory of the Site steam traps, their location, status and suitability for the application. Failed traps were highlighted, and steam losses calculated giving payback times on replacement of the failed traps.

The approach used for many of the energy optimization initiatives for this program employed state of the art Six Sigma techniques.  These techniques were used to analyze opportunities for improvement, determine the best solutions, and verify the program benefits.   Six Sigma is a business-driven, multi-faceted approach to process improvement and reduced costs and consists of the steps "Define - Measure - Analyze - Improve – Control.”    
Technical Value and Transferability

Items undertaken in the overall Spruance Site energy optimization project have direct application at other company Sites and other companies in the chemical industry.  The DuPont Spruance Plant routinely shares its program information with other DuPont Sites as a member of DuPont’s Southeast Energy Cluster Team.  In addition, as a member of the American Chemistry Council, DuPont Spruance has the opportunity to network and share program information with the chemical industry in general.  

The software add-ins used in the Microsoft™ Excel optimization model exist for most brands of process control software.  The organizational challenges met in the steam trap management program are common to many manufacturing sites. 

The Power area steam trap inspector utilizes an ultrasonic hand-held analyzer to inspect Site traps per the current monthly inspection route that is loaded into the master Engineering Maintenance System (EMS) database. The inspection master file includes all trap ID numbers, locations and descriptions of the traps that are required to gather accurate test data.  These systems and equipment are readily available.
Techniques employed for the electrical energy efficiency aspect of this program involving the installation of energy consumption control devices the Site’s large air HVAC handling units and air conditioning (AC) window units are readily available and relatively easy and inexpensive to install.  Methods used to conserve energy through more efficient lighting employed basic and readily applicable techniques in both public as well as private settings.
