Exhibit B
Methodology for Determination of Energy Efficiency Savings on the Transmission and Distribution Systems
The calculation of energy efficiency savings associated with Transmission and Distribution infrastructure improvement projects is performed by modeling and documenting the pre-project and post-project electrical system parameters in a load flow analysis tool.  The load flow analysis tool contains data base models that reflect the current and/or historic parameters of the electrical system.  These tools are used to model the electrical grid at various system conditions and provide the electrical load flows resulting from those conditions.  The measurement of the load flows throughout the electrical system, both before and after the improvements, allows for the calculation of the reduction in total losses in the system associated with the improvement projects.
Determination of Line Losses – General
For both the transmission and distribution systems, the loss factor is the ratio of the total system losses associated with supply to a specific voltage class, to the total system load connected to that voltage class.  Ohio Edison Company, The Cleveland Electric Illuminating Company and The Toledo Edison Company (collectively, “Companies”) use various modeling and analytic software tools to determine, among other things, line losses on various parts of the transmission and distribution systems.  Transmission losses were determined by using PSLF (Positive Sequence Load Flow) software, a General Electric software product.  Information on this software package can be found at http://www.gepower.com/prod_serv/products/utility_software/en/ge_pslf/index.htm, which is incorporated herein by reference.  Distribution losses were determined through the use of Milsoft – Windmill.  Background information on this software tool can be found at https://milsoft.com/smart-grid/windmill/analysis-funcitons, which is also incorporated herein by reference.  The Companies determined the reduction in line losses on both the transmission and distribution systems by modeling both before and after scenarios, with the former representing conditions on the system prior to the identified project being implemented, and the latter representing conditions on the system after the project was complete. 
In order to model these various scenarios, three critical values had to be determined:  (i) Peak-Load Coincident Factor; (ii) Load Factor; and (iii) Loss Factor. The Peak-Load Coincident Factor is defined as the portion of a demand that contributes to the peak load.  The Load Factor is defined as the average demand for a time period divided by the maximum demand for the same time period.  And the Loss Factor is defined as the average losses for a time period divided by the maximum losses for the same time period.  System losses are comprised of two major components that can generally be characterized as (i) no-load losses; and (ii) load losses.  The no-load losses never vary.  Load losses, on the other hand, vary with the amount of current being carried in the system.  The more current that flows over a wire, the hotter the wire gets, expelling energy.  This relationship of lost energy varies with the square of the current; so if the current is doubled, the losses increase by a factor of four.  Similarly, if the current is reduced to half of its original value, the losses decrease by a factor of four.  The method for determining these values for both the transmission and distribution systems is set forth below. 

Transmission System
When studying transmission system losses, it is necessary to determine the total energy consumed by losses over a given period of time, such as one year.  It is not practical to perform an hour-by-hour evaluation of the losses.  Therefore, the FE Companies, following an IEEE methodology, converted the losses evaluated at the peak hour into an average number that can be multiplied by the hours in a year to determine an annual loss factor.  For a detailed discussion of the conversion methodology used, see "The Equivalent Hours Loss Factor Revisited", Stone & Webster Management Consultants, (1988), which is incorporated herein by reference.  
In order to determine the loss factor, the system load factor first needed to be calculated.  Applying the IEEE methodology described above, the FE Companies obtained hourly load data through their energy management system.  The system load factor is essentially the average load on the line over the period of time considered, which in this case was one year.  It is determined by normalizing all the hourly load values so that the highest value (system peak hour) is 1.000, with all other hours being assigned values less than one.  The normalized values were then summed and divided by the number of values used.  This approach provides a way to convert the peak hour load for a year into a yearly total energy quantity.
The system loss factor calculation is then done by performing the same calculations as described above, except that the normalized values are squared before summing.  This allows the user to evaluate the losses at the peak hour and still use the factor to obtain an energy value for the entire year. 
Distribution System
The Peak-Load Coincident Factor was determined by first selecting a set of circuits to sample; and second, determining the top-five peak load periods for the overall distribution system.  Using this information, the Companies determined the demand at each of the peak load periods as a percentage of the load’s peak demand, taking the average of the results.  For purposes of this calculation, the Companies studied a sample set of 98 Ohio distribution circuits, calculating the peak load coincidence factors at the operating company level based on the top-five peak load times.

The Load Factor was determined by using the same sample of 98 circuits and averaging the individual circuit load factors, using each circuit’s average load as a weighting factor.

The Loss Factor was calculated by averaging the loss factor on each of the sample circuits, which was determined through the use of the following standard formula:  (0.15 * Load Factor) + (0.85 * (Load Factor)²) [David Farmer, Distribution Planning, Synergetic Design, Engineering Consultants, p. 26 (2008).]

Capacitor additions are calculated in two methods.  For substation located (single location) capacitor banks, the same calculation applicable for distribution projects is applicable.  For the distributed line capacitor additions, the line losses are determined through a different process.  Distribution line capacitors reduce load losses by reducing the reactive portion of the current flow in the distribution lines and station power transformers.  The Companies sampled 48 of their 161 existing capacitor banks and found that loss savings benefits ranged from a negligible change to as much as 8 kW/100 kVAR.  Taking the average of all of the circuits studied, results in a 2.0 kW per 100 kVAR of capacitor additions at circuit peak load.  
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