OIT Helps SMUD Provide a Full Range of Services

California’s Sacramento Municipal Utility District (SMUD) offers its customers a variety of assistance and tools to help them improve the efficiency of their motor, pump, and other process systems.  To this end, SMUD has taken advantage of  OIT resources to help educate customers and SMUD staff.

SMUD works closely with DOE’s Office of Industrial Technologies (OIT) to augment the services it offers.  For example, to raise awareness of motor system efficiency opportunities, SMUD, in conjunction with OIT, has offered the following OIT workshops:

· Motor Systems Management, with MotorMaster+ software training

· Compressed Air System Efficiency

· Adjustable Speed Drives, with ASDMaster software training

· Pumping System Assessment Tool (PSAT) training

· Advanced Management of Compressed Air Systems

“We hosted a PSAT seminar for the benefit of our customers, but we benefited 

as well. Don Casada for OIT collected data at our central plant and helped us identify at least three pumping applications with potential for significant savings. It has been very valuable having OIT resources to draw from. We are currently working on implementing the recommendations,”  explains Doug Norwood of SMUD.

OIT software assessment tools are made available to workshop attendees, and SMUD staff has been trained to assist customers in using the software.  SMUD staff also uses OIT software internally in preparing motor system efficiency recommendations for customers and identifying in-house motor system savings opportunities. 

SMUD utilizes OIT resources to promote and support a systems approach to motor and compressed air system efficiency.  “The Motor, Compressed Air, and Pump System Optimization Tool workshops held at SMUD in 1999 were very well received by our customers and staff,” says Harlan Coomes, senior demand-side specialist for SMUD’s Energy Services Department.  “I believe the information presented in the workshops and the enthusiasm generated by the workshops led directly to project implementation and added significant value to our program.  SMUD’s goal is to continue supporting our program activities with the assistance of OIT through the Allied Partner program.”

Realizing the benefits customers can achieve by looking at their systems as a whole,  SMUD provides customers with a continuum of services–financial incentives, energy assessments, motor or pump testing, compressed air system audits, diagnostic inspections, and education or analysis tools.  Customers can access these services through SMUD’s Energy Services Department, which operates 15 energy efficiency programs and multiple subprograms. Together, these programs are anticipated to produce annual energy and summer peak-demand savings of approximately 13.5 million kWh and 5.4 MW. 

One of SMUD’s programs—the Commercial and Industrial (C/I) Retrofit Program—assists customers in learning about, purchasing, and installing energy-efficient technologies and measures through a variety of activities and initiatives.  Customer support services offered through the program include the Motor System Efficiency Initiative, Diagnostic Services, Energy Auditing, Energy Tracking, and Project Completion Incentives.  These services have produced significant customer savings.

Motor System Efficiency Initiative

The SMUD Motor System Efficiency Initiative provides customers with a large amount of information through motor testing and reports, MotorMaster+ software, OIT workshops, and technical field staff.  The information and technical assistance, coupled with incentives and financing to help initiate projects, form the core of the initiative’s activities. 

SMUD motor and pump testing field staff are experienced in testing and in identifying energy efficiency opportunities in customer’s motor systems, representing more than 25 years of experience.  SMUD energy specialists identify energy efficiency opportunities, evaluate proposals for efficiency improvements, and work with customers, contractors, and public agencies to implement cost-effective improvements.

Motor testing takes a snapshot of the power characteristics of each motor tested to help determine its operating characteristics and to identify motors that present opportunities for system changes or motor replacements to improve efficiency.  See Table 1 for a listing of AC, DC, synchronous, and wound motor system tests.

Table 1

Test
Looks At

Online Testing

Power Analysis
Power quality, power circuit condition, stator health, motor efficiency

Current Analysis
Rotor bar defects, eccentricity, startup in-rush current

Offline Testing

Capacitance and Resistance to Ground
Insulation, system integrity

Circuit Resistance
Power circuit, stator windings

Inductance 
Stator, rotor

Rotor Influence (RIC)
Rotor condition

Polarization Index/Dielectric Absorption
Insulation system integrity

A final motor analysis summary report is provided to the customer upon test completion.   Companies can incorporate the motor inspections into an ongoing preventative or predictive maintenance program.  The benefits: optimized motor life, reduced maintenance costs, minimized unscheduled downtime, and improved energy efficiency, to name a few.  A secondary benefit is improved motor quality assurance as new and rewound motors are inspected before installation.

Georgia-Pacific Resin, Inc.

At the Georgia-Pacific Resin Plant, SMUD staff performed motor diagnostic testing on 20 critical motors during an annual shutdown.  A motor defect was discovered—low resistance to ground reading—plus defective and poor quality wiring.  The motor was going to be placed into a process with an added variable frequency drive (VFD).  “Had this motor not been tested…a failure would have most likely occurred during a product run, resulting in a $60,000 product loss,” explains Ron Hart, lead maintenance technician in the Chemical Division at Georgia-Pacific.  Georgia-Pacific has also had success with SMUD’s infrared imaging and equipment calibration and repair services.

Citizen Utilities Water District

Motor diagnostic testing at Citizen Utilities Water District identified a motor running at 33% resistive imbalance and low efficiency.  SMUD staff cleaned the weatherhead to eliminate vibration and identified two motors with bad connections in the junction box.  The water district was able to repair the connection problem and avoid $12,000 in rewind costs.  On-site inspection also identified crossed wiring in a VFD.  The faulty wiring would have caused significant reduction in pump capacity if the VFD were bypassed in future operation.  

Diagnostic Services

Diagnostic services offered by SMUD’s Retrofit Program include:

· Pump testing

· Ultrasonic leak detection

· Infrared imaging

· Equipment calibration and repair

SMUD staff conducts about 400 pump tests per year on pump systems ranging in discharge size from 2 inches and 5 gallons per minute (gpm) to 54 inches and 65,000 gpm.  Pump testing is a free service offered by SMUD since 1947.  Local water districts conduct acceptance testing on new wells, and many customers sign up for annual testing to track efficiency of pump systems.  Pump testing characterizes the operational efficiency and capacity of pumps and wells by identifying standing water levels, drawdown levels, pumping capacity, yields, and kilowatt input to motors.

Ultrasonic leak detection can help customers detect leaks in pressure, vacuum, and water systems and identify faulty steam traps.  Infrared imaging can identify poor electrical connections, overloaded circuits, unbalanced phases, and faulty bearings, and pinpoint compressed air leaks or missing insulation.  SMUD also provides calibration testing and repair of multimeters, signal generators, pressure gauges, power supplies, vibration monitors, and other instruments.

Sutter General Hospital

Because of pump testing results, Sutter General Hospital will replace a 90-hp water pump system with an energy-efficient 60-hp unit, resulting in demand savings of 31.87 kW, annual savings of 63,740 kWh, and annual cost savings of $6,505.  Sutter General Hospital is taking advantage of SMUD’s project completion incentives to complete the project.

Energy Auditing and Tracking

SMUD Energy Specialists conduct on-site inspections, free of charge, and produce tailored reports identifying improvement strategies, estimated costs, and projected savings.  The specialist will examine equipment and processes, profile daily and seasonal energy use, and review energy bills for accuracy.  Demand-metered, greater-than-30-kW customers receive a walk-through audit of up to 8 hours, followed by 16-24 hours of data analysis.  Energy tracking services assist customers with budget forecasting, verifying utility bills, analyzing load profiles, and identifying early warning signals.  SMUD’s energy auditing and tracking services have also helped customers improve energy management and maintenance practices.

In 1999, SMUD staff attended the Fundamentals of Compressed Air Systems training offered through the Compressed Air Challenge program and sponsored by OIT and the Consortium for Energy Efficiency (CEE) to increase their knowledge of improving compressed air systems.  They applied this knowledge to help customers, such as 7-Up and Pepsi Bottling. 

7-Up and Pepsi Bottling Plant

Following the OIT-sponsored compressed air systems training, SMUD staff conducted an  assessment at the 7-UP and Pepsi bottling plants in Sacramento.  SMUD staff identified two projects to help improve efficiency and productivity:

Project 1) Lighting improvements, compressed air system changes, and ammonia refrigeration retrofits, with savings of 108 kW, 465 kWh, and $30,890.

Project 2) Compressed air system and production line improvements, resulting in savings of 243.6 kW; 1,093,100 kWh; and $75,525.

The SMUD staff  was able to apply the training to greatly reduce the electrical and maintenance costs associated with running the complex systems at these plants.

Project Completion Incentives
Customers can access financial incentives to help improve their energy efficiency. SMUD provides two types of incentives for motors: performance based and prescriptive.  The performance-based incentive is $200 per average kW reduced (summer, 1 p.m-9 p.m.).  The equipment or system is measured in its operating condition before and after the retrofit and the documented load reduction is the basis for the incentive.  The prescriptive incentive applies to motors from 1 hp to 200 hp and ranges from $25 to $630, respectively.  All motors must meet CEE premium efficiency specifications to be eligible for incentives.  Projects are also eligible for low-interest SMUD financing.  

Your company, too, may be better able to help customers save energy and money.  SMUD’s collaboration with OIT is just one example in which an energy services organization has combined its resources with OIT’s to benefit both customer and service provider. If you’d like to learn more how OIT can assist you, see OIT’s BestPractices Web site at www.oit.doe.gov/bestpractices, or call the OIT Clearinghouse at 1-800-862-2086. 

A U.S. Department of Energy (DOE) report entitled the United States Industrial Electric Motor Systems Market Opportunities Assessment reinforces the benefits of a system approach to improving energy efficiency. The assessment estimates potential U.S. industry-wide cost savings of $5.8 billion for motor system energy savings,directly increasing the bottom line of industrial facilities. In pump systems alone, U.S industry could improve system efficiency by 20% with a variety of system efficiency measures.








