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Request: 
 
On page 14 of Exhibit GLB-1, Mr. Booth states, “I believe that the sophisticated programs that are 
being tried by some utilities have proven not to show cost benefit, whereas the conventional power 
factor optimization programs show a significant cost benefits.  Many of the industry leaders, 
including vendors of sophisticated equipment in the marketplace, have admitted that there is little 
economic benefit associated with the more sophisticated Volt/Var optimization equipment 
applications.” 
a) Please provide support for the belief stated in the first sentence, quoted above. 
b) Please provide support for the second sentence for the statement of admission by industry 

leaders and vendors. 
 
 
 

Response: 
 

a) Mr. Booth has, in his career, prepared numerous Distribution System Power Loss Management 
Manuals, including in early 1980s for the North Carolina Alternative Energy Corporation and 
The American Public Power Association, and in the late 1980s for the Tennessee Valley Public 
Power Association and three manuals for the National Rural Electric Cooperative Association 
Cooperative Research Network (NRECA CRN).  The power factor correction portions of the 
second edition of the NRECA CRN Power Loss Management Manual which Mr. Booth wrote 
is attached as Attachment No. GLB DR 1-1A (Chapter 4, pages 40, 41, and 42 and Chapter 10).  
Mr. Booth has prepared hundreds of studies for hundreds of electric utilities, which have 
included the implementation of power factor correction and voltage reduction and optimization. 
These studies have shown on average for every one percent (1%) voltage reduction there is 
between an eight-tenths to one percent (0.8 to 1.0%) demand reduction.  Power factor 
optimization through the application of capacitors and capacitor controls has shown energy 
savings and demand reduction through power loss reduction, which offset the capital investment 
in a range of six (6) to eighteen (18) months.  These projects, in every case, have documented 
the energy and demand savings associated with the program implementations. Utility modeling 
software allows for an accurate system analysis and implementation plan and cost-benefit 
analysis to be completed.  The issue I raised is that the Company has provided no detail for a 
proposed program or financial analyses that support the Company’s position that spending 
money to simply evaluate voltage and volt-ampere reactive (VAR) optimization, or VVO 
equipment, is of benefit, while the Company has already long proven utility solutions at its 
disposal. In a December 2012 Department of Energy (DOE) report on the initial findings of the 
VVO projects funded under the Smart Grid Investment Grant (SGIG) program under the 
American Recovery and Reinvestment Act of 2009, the DOE states: 
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“Generally speaking, utilities applying VVO technologies expect to see 1% reductions in 
electricity consumption for every 1% reduction in voltage levels.”1 

 
This statement of finding from the 99 DOE funded SGIG projects is consistent with system 
improvements that were derived, in my experience, through planned voltage and power factor 
correction improvements.  The issue becomes an engineering economics exercise regarding 
whether the additional VVO control systems, communication systems, and electric system 
improvements are recoverable through measurable savings, and whether these improvements 
were directly needed for VVO implementation or simply deferred upgrades already needed for 
efficient electric system operation.  
 

b)  In recent meetings, including one with ABB at its North Carolina State University Centennial 
Campus facility, ABB stated that its Volt/Var optimization project implementation programs 
show a marginal improvement over the conventional application of voltage regulators and 
control of voltage and capacitor additions to achieve optimum power factor correction on 
individual feeders. This statement is also supported by the overall findings in the DOE report, 
which I referenced earlier in this response, that the overall performance of VVO systems may 
not yield financial justification beyond the engineering methods that the Company could deploy 
to condition feeder voltage and power factor such as: balance system load, optimize transformer 
taps, install additional phase wires to limit line losses, and optimize capacitor and regulator 
placements.  Also, presentations and workshops provided at the IEEE Power & Engineering 
Society General Meeting held July 26 and 27, 2010, including Volt Var Control Workshop 
(IVVC) Issues for the future, to include subsection What Duke is doing today?; Volt/Var 
Control at Progress Energy Carolinas Past, Present and Future; and EPRI Volt-Var Control 
Workshop; provide further support for my statements. 
 
 

Prepared by or under the supervision of:  Gregory L. Booth, PE 
  

                                                 
1 United States Department of Energy, Application of Automated Controls for Voltage and Reactive Power 

Management- Initial Results, December 2012, page ii. 
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Request: 
 
Can Volt/Var management be considered an effective energy efficiency measure?  If so, how?  If 
not, why not? 

 
 
 

Response: 
 
Volt/Var management is an effective energy measure with its foundation in traditional utility 
voltage and Var control solutions. The Volt component of a program allows optimization of 
feeder voltages which reduces the I2R power losses, and can be combined with a voltage 
reduction program which will reduce demand during the short duration control periods. The 
Var management component involves the addition of line capacitors for power factor 
correction, creating a lagging power factor particularly at peak load periods of not less than 
98 percent. This reduces the line current, thus the I2R power line losses. Power factor 
optimization not only reduces power losses, it also allows for enhanced utilization of 
transformer capacity. The closer to unity power factor, the closer kVA is to being equal to 
kW, which means more of the available transformer kVA can be used to meet the kW 
demand requirements of the customer’s electric load and, in some cases, without installing 
larger transformers or increasing power line capacity. This freed up system capacity and its 
associated capital value is one possible benefit, and second is reduction in electric system 
demand and energy derived from the reduction in energy lost through power losses. Again, 
the Company has not indicated what measurable technical and financial benefits that it 
expects by any possible VVO system, and whether these benefits would be greater than 
those derived through other engineered methods.    

 
Prepared by or under the supervision of:  Gregory L. Booth, PE 
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