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AND
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OF ITS ELECTRIC AND GAS BASE RATES ) 2016-00371

SUPPLEMENTAL TESTIMONY OF STEPHEN J. BARON

Please state your name and business address.
My name is Stephen J. Baron. My business address is J. Kennedy and Associates,

Inc. ("Kennedy and Associates"), 570 Colonial Park Drive, Suite 305, Roswell,

Georgia 30075.

Have you previously filed testimony in this proceeding?

Yes. Ifiled Direct Testimony.

What is the purpose of your Supplemental Testimony?
I am responding to the Companies’ Supplemental Responses to Commission Staff
First Request for Information Question No. 53 (LG&E, KU), Question No. 97 (KU)

and Question No. 109 (LG&E) in which the Companies presented revised hourly

J. Kennedy and Associates, Inc.
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load analyses and class cost of service studies. The revised studies and analyses
were developed in response to the errors that I identified and discussed in my Direct

Testimony associated with the Companies’ future test year hourly load projections.

I will explain why I continue to believe that there are problems with the analyses that
result in inaccurate hourly load projections for the future test year, and therefore
unreliable class cost of service studies. Notwithstanding these continuing problems,
I will also present an alternative class cost of service study for each Company using

a 5 coincident peak methodology.

Also, I describe how the one customer on KU Rate FLS (North American Stainless)
was physically interrupted 43 times in 2015 and 26 times in 2016. These physical
interruptions are for up to 95% of the NAS load. According to the FLS tariff, KU
interrupts NAS to facilitate compliance with system contingencies and industry
performance criteria when there are unplanned generation outages, de-rates of
generating units or when Automatic Reserve Sharing is invoked. These physical
interruptions are in addition to the curtailment provisions of the CSR Rider. The
cost of service studies relied on by the Companies did not factor in the system-wide
benefits provided by using the NAS load as a system generation resource. Nor did
the Companies’ cost-of-service studies consider that service under rate FLS is of

inferior quality since it is subject to constant and frequent physical interruptions.

Based on the above, I continue to recommend that the overall revenue increase in

this case be apportioned to rate classes on a uniform percentage basis.

J. Kennedy and Associates, Inc
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Have you reviewed the corrections and modifications that the Companies’ have
made in their hourly load projections?

Yes. In supplemental data responses, the Companies have acknowledged that their
originally filed hourly load projections were erroneous. This caused the demand
allocations factors used in both the BIP and LOLP class cost of service studies to be
incorrect, resulting in turn in erroneous cost of service study results. The Companies
have addressed the re-ordering errors that I discussed in my Direct Testimony and
have corrected these errors. KU has also attempted to improve its hourly load
projections for Rate FLS, to correct what I believe were significant problems with

the methodology itself (beyond the re-ordering error that I addressed).

Do you believe that the Companies’ revised, corrected hourly load projections
are reasonable?
No. While the re-ordering errors have been corrected, the Companies’ fundamental

methodology is continuing to produce what I believe are unreliable results.

Would you explain the fundamental problem with Companies’ load forecasting
methodology?

The Companies’ methodology begins with 8,760 of actual hourly load data for an
historic period, the 12 months ending June 2016. This historic hourly load data is
comprised of actual metered data for Rates FLS (KU) and RTS (KU and LG&E), a
combination of actual metered data for Rate TOD Primary (KU and LG&E) and
sample load research data for the remaining classes. The forecast process is

designed to adjust this historic hourly data for each of the Companies’ twelve rate

J. Kennedy and Associates, Inc
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classes to the future test year, the period 12 months ending June 2018. To
extrapolate the historic data two years into the future, the Companies used a series of
energy based adjustments and reconciliations to another forecast, the so-called
Energy Management System (“EMS”) forecast. The EMS forecast is a system level
(not rate class level) forecast of hourly system loads. In sum, the estimated 8,760
hourly loads for each of the twelve rate schedules for the future test year is a forecast

built upon a forecast.

The complexity of this process is undoubtedly one reason why the significant errors
I originally identified went undetected by the Companies. But the fundamental
problem with the data still exists. Using a forecast built upon a forecast to predict
8,760 of hourly load data for twelve rate schedules two years into the future is

inherently unreliable.

Is there a particular problem with KU’s Rate FLS?

Yes. Unlike other rate classes, the hourly loads for FLS are a direct function of the
manufacturing process (i.e., electric consuming equipment) of a single customer.
Unless there is a change in the connected load of this customer, or in the
manufacturing process, the load of this customer would not change from the historic
to the forecasted period. While the intensity of use of the manufacturing equipment
can change, for example, because additional hours of operation are added or reduced
due to business conditions, the maximum hourly kW demand in a month would not
change. KU’s methodology ignores the fundamental relationship between kW

demand and kWh energy usage, resulting in erroneous results.

J. Kennedy and Associates, Inc



10

11

12

13

14

15

16

Stephen J. Baron
Page 6

Can you demonstrate the continuing problem with KU’s revised and corrected
FLS hourly load forecast?

Yes. The Companies’ methodology essentially increased hourly loads of a rate class
by the percentage change in the projected energy usage for the same month in the
forecasted period vs. the historic actual period. While this methodology might be
appropriate for a broadly diversified rate class with thousands or hundreds of
thousands of customers (for example, the residential class), it does not work with a
rate class such as FLS with a single customer or even a rate class with a relatively

few very large customers like the RTS rate class.

Have you analyzed the FLS demand and energy data to confirm that your
conclusion is correct?

Yes. Figure 1 below is a chart that plots the relationship between monthly peak
demand and monthly energy use for Rate FLS over the 67 month period July 2011
through February 2017. The vertical axis of the chart is maximum hourly mW

demand in the month and the horizontal axis is monthly mWh energy usage.

J. Kennedy and Associates, Inc
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Figure 1
FLS Monthly Energy vs. Peak Demand
July 2011 - February 2017
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This chart shows that there is no relationship between monthly kW demand and
monthly energy use for the single FLS customer. Most of the demands fall into a
relatively tight band around 120 mW, while monthly energy usage varies quite
extensively. This is exactly that type of relationship that would be expected if the
physical equipment (Electric Arc Furnaces, in the case of NAS) remained relatively

constant in terms of connected load and operating protocols.

Why does this confirm that the Companies’ hourly load forecast methodology

continues to produce erroneous results, at least for KU’s Rate FLS?

J. Kennedy and Associates, Inc
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One of the major steps in the Companies’ methodology is to adjust the historic

period (July 2015 — June 2016) hourly loads each month by the percentage change in

monthly energy usage between the forecasted test year (July 2017 — June 2018) and

the same month in the historic period. This same methodology continues to be used

by KU in its revised/corrected hourly load projection. As I showed using the data

analyzed in Figure 1, this type of energy adjustment applied to actual FLS kW

demands leads to overstated hourly demands for the test year.

For example, in KU’s original FLS forecast, the Company projected a maximum

kW demand for FLS of 196,844 kW in the future test year, compared to a maximum

kW demand of 147,700 kW during the historic, actual period.’

In its

revised/corrected analysis, KU is now projecting a maximum demand of 164,000

kW, which is still 11% greater than the maximum demand for the historic period.

Because nothing in the NAS manufacturing process will change from the historic to

future test year, there is no reasonable basis to assume that the customer’s demand

will grow by 16,300 kW (11%).

continue to be unreliable?

Does this mean that at least for KU the revised class cost of service studies

A. Yes. If the demand allocation factors for FLS are incorrect, then the allocation

factors for all of the rate classes are also incorrect because the summation of these

allocation factors must equal 100%.

! This maximum demand occurred in November 2015, as shown in Table 1 of my Direct Testimony.

J. Kennedy and Associates, Inc
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Notwithstanding your continuing concerns about the Companies’ revised,
corrected hourly load data projections, have you developed any alternative
class cost of service studies using the Companies’ revised hourly load data?

Yes. As I discussed in my Direct Testimony, there are a number of methodological
problems with both the Companies” BIP and LOLP class cost of service studies
(beyond the use of erroneous demand allocation factors that has been addressed in
the Companies’ revised studies) that call into question the reasonableness of either

of these methodologies as a basis to measure rate class cost responsibility.

In a number of prior LG&E and KU rate classes, I have presented alternative class
cost of service studies. Using the Companies’ revised load data presented in their
Supplement Responses to Staff 1-53, I have developed an alternative cost of service
study that I believe represents a reasonable alternative to the Companies’ revised

BIP and LOLP cost studies.

Would you describe the alternative methodology that you have used to measure
rate class cost responsibility in these rate cases?

Yes. I have developed a cost of service study for each Company using a 5
Coincident Peak (“5 CP”) methodology. This methodology is considered a
coincident peak methodology and is discussed and recognized in the NARUC
Electric Utility Cost Allocation Manual (“The Average Seasonal Coincident Peak
Method,” page 78).> Baron Supplemental Testimony Exhibit_ (SJB-1) contains

page 78 from the NARUC Manual.

? The NARUC manual was discussed in my Direct Testimony.

J. Kennedy and Associates, Inc
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Would you describe the 5 CP methodology?

The 5 CP method is based on each rate class’s contribution to the 5 highest monthly
System peaks. The PIM RTO uses a 5 CP method based on the 5 highest hourly
peaks to allocate generation costs to its members, which include East Kentucky
Power Cooperative, Kentucky Power and Duke Kentucky. Since PIM is the
country’s largest RTO, a version of the 5 CP method is probably the country’s most

widely used generation cost allocation methodology.

During the test year in this case, these 5 highest monthly peaks occurred during the
months of June, July, August, September and January (4 summer months, 1 winter
month). The 5 CP method recognizes the importance of meeting System peak loads
in the allocation of each Companies’ generation and transmission demand costs to
rate classes. The fixed costs associated with generation resources and transmission
plant are incurred to meet the System’s peak loads. On a combined basis, which is
used for joint planning by both of the Companies, the System peaks during the
summer months. As I discussed in my Direct Testimony on page 30, the
Companies’ most recent Integrated Resource Plan (“IRP”) shows that the combined
System is planned to the meet summer peak demand, while also recognizing the

importance of the winter peak.
What are the results of your alternative class cost of service studies?

Baron Supplemental Testimony Exhibits_ (SJB-2) and (SJB-3) present the

summary results for KU and LG&E using the 5 CP methodology. Table 1 below

J. Kennedy and Associates, Inc
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summarizes the rates of return for the 5 CP study, as well as the Companies’ revised

BIP and LOLP studies for KU. Table 2 presents similar results for LG&E.

Table 1
Kentucky Utilities
Summary of Class Cost of Service Results

KU Revised KU Revised Average 5

BIP LOLP Monthly CP
Residential  Rate RS 3.83% 3.96% 3.82%
General Service  GS 9.20% 9.12% 8.71%
All Electric Schools  AES 4.45% 6.13% 5.56%
Power Service  PS-Secondary 9.66% 9.31% 9.13%
Power Service  PS-Primary 11.92% 11.17% 11.00%
Time of Day  TOD-Secondary 6.91% 6.47% 6.27%
Time of Day  TOD-Primary 5.12% 4.61% 4.88%
Rate RTS  Transmission 4.96% 4.77% 5.29%
Fluctuating Load Service  FLS - Transmission 1.45% 3.41% 7.77%
Outdoor Lighting ST & POL 8.40% 9.22% 10.09%
Lighting Energy  LE 9.18% 17.14% 46.34%
Traffic Energy TE 8.68% 9.88% 9.86%
Total 5.56% 5.56% 5.56%

Table 2
Louisville Gas and Electric Company
Summary of Class Cost of Service Results

LG&E Revised LG&E Average 5

BIP Revised LOLP Monthly CP
Residential  Rate RS 2.62% 1.74% 1.97%
General Service  Rate GS 7.37% 8.42% 7.57%
Rate PS  Primary 6.58% 7.80% 7.13%
Rate PS  Secondary 8.89% 10.14% 9.43%
Rate TOD  Primary 4.52% 6.16% 6.05%
Rate TOD  Secondary 12.03% 12.79% 12.06%
Rate RTS  Transmission 3.70% 6.61% 6.91%
Special Contract  Customer #1 2.05% 4.08% 4.12%
Special Contract  Customer #2 2.45% 4.01% 3.60%
Street Lighting  Rate RLS, LS, DSK 5.27% 5.90% 6.34%
Street Lighting  Rate LE 6.85% 15.12% 28.68%
Traffic Street Lighting  Rate TLE 7.27% 9.91% 9.29%
Total 4.92% 4.92% 4.92%

J. Kennedy and Associates, Inc
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How do the results of your alternative cost of service studies compare to the
Companies’ revised BIP and LOLP studies?

As can be seen in Table 1, the rates of return for KU’s large industrial rate classes
(FLS, RTS) are higher, and for FLS, are much higher and above the average retail
rate of return. Similar results are shown in Table 2 for LG&E’s large industrial rate
classes. Based on these class cost of service studies, these large industrial rate

classes should receive an average or lower than average rate increase.

Given the results in Tables 1 and 2, what is your recommendation as to how the
overall revenue increase approved by the Commission in these rate cases
should be apportioned to each rate class?

While I believe my alternative 5 CP cost of service studies are more reasonable than
either of the Companies’ filed cost studies, I recognize that there can be legitimate
disagreements among knowledgeable analysts regarding the appropriateness of any
individual cost allocation method. In addition, I continue to have a concern about
the reasonableness of the Companies’ projected hourly load data, which forms an
essential and critical input into any cost of service study using that data. As such, I
continue to recommend that the Commission approve a uniform percentage increase

to each rate class.

Are there any additional factors about Rate FLS that the Commission should

consider?
Yes. The Commission should also recognize that the FLS rate incorporates

curtailment provisions that are unrelated to the CSR Rider and which permit KU to

J. Kennedy and Associates, Inc
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physically interrupt NAS on only 5 minutes notice for up to 10 minutes. These 10
minute interruptions can occur up to 20 times per month. These physical
interruptions are for up to 95% of the NAS electric arc furnace load and according to
the tariff are to “facilitate Company compliance with system contingencies and with
industry performance criteria.” The FLS tariff further provides that “Company’s
right to interrupt under this provision is restricted to responses to unplanned

outages or de-rates ... or when Automatic Reserve Sharing is invoked.”

As discussed by KIUC witness Mary Jean Riley, under this tariff provision NAS
was physically interrupted 43 times in 2015 and 26 times in 2016. While KU can
and has interrupted NAS frequently, there is no recognition in KU’s cost-of-service
study of the inferior quality of service provided to the FLS customer. Furthermore,
since KU interrupts NAS to facilitate compliance with system contingencies and
industry performance criteria when there are unplanned generation outages, de-rates
of generating units or when Automatic Reserve Sharing is invoked, it is evident that
the Company achieves some benefit or cost savings from such interruptions. No
such benefits or cost savings are recognized in any of the class cost of service studies
developed in this case. All else being equal, to the extent that there is a system-wide
benefit from such physical interruptions, the reported rates of return presented in

Table 1 above for Rate FLS would be understated.

Does that complete your testimony?

Yes.

J. Kennedy and Associates, Inc
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2. The Average Seasonal System Coincident Peak Method

Because of heating and air conditioning loads, a utility may experience peak
demands of comparable magnitude during different seasons of the year. The peak
demands during those seasons may be considerably higher than those for the remaining
months of the year, and the actual peak month may rotate from year to year between the

seasons. In addition, the high level of usages may be sustained longer in one season than
the other.

The calculation of the average seasonal CP demand allocation requires data for
the company’s transmission peak demands for the allocation periods selected and the de-
mands of the customer groups at the same hours and days for each of those periods. The

problem of implementation is the same as for the 1CP demand allocation method, except
that data for more than one period is needed.

The average seasonal CP demand allocation ratio is computed by dividing the
sum of the customer group’s demands at the peak periods by the sum of the utility’s trans-
mission demands during those same periods. The demand ratios are computed as follows:

Seasonal CP =
Demand Ratio Sum of Seasonal Transmission System Peaks

Implementation of the average seasonal CP demand allocation method will in-
volve the same type of data and the same difficulties, except that data for more than one

allocation period are required. See Table 5-3 for sample application of seasonal CP allo-
cation methodology.

TABLE 5-3
EXAMPLE OF AVERAGE SEASONAL SYSTEM COINCIDENT PEAK
ALLOCATION
Customer group CP total for months of July,
August and September* 1539
System CP total for the same month(MW) 43390
Customer group average seasonal demand ratio .03547

*  Selection of July-September period is based on criterion of using months

with system CP demand of at least 90% of system annual CP demand.
Actual selection may consider historical occurrence of CP demand in
additional months.

78
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COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

IN THE MATTER OF:

APPLICATION OF KENTUCKY UTILITIES
COMPANY FOR AN ADJUSTMENT
OF BASE RATES

AND

APPLICATION OF LOUISVILLE GAS AND
ELECTRIC COMPANY FOR AN ADJUSTMENT
OF ITS ELECTRIC AND GAS BASE RATES

N e e’

N e N’

SUPPLEMENTAL TESTIMONY
EXHIBIT _(SJB-3)
OF

STEPHEN J. BARON

CASE NO.
2016-00370

CASE NO.
2016-00371
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