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GLOSSARY OF ACRONYMS AND DEFINED TERMS

Acronym/Defined Term

Meaning

Census Class

Commission
CRMWA
DW

Golden Spread
IDR

kW

kWh

MW

MWh
LP&L

NCE

NOAA

Non-census Class

NSPM

NSPW

Operating Companies

PSCo

Customer class in which all customers have IDR
meters

Public Utility Commission of Texas
Canadian River Municipal Water Authority
Durbin-Watson

Golden Spread Electric Cooperative, Inc.
Interval Demand Recorder

Kilowatt

Kilowatt-hour

Megawatt

Megawatt-hour

Lubbock Power & Light

New Century Energies, Inc.

National Oceanic and Atmospheric
Administration

Customer class in which not all customers have
IDR meters

Northern States Power Company, a Minnesota
corporation

Northern States Power Company, a Wisconsin
corporation

NSPM, NSPW, PSCo, and SPS

Public Service Company of Colorado, a
Colorado corporation
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Acronym/Defined Term

Meaning

R? statistic
RFP

SPS

Test Year
Tri-County
Update Period
Updated Test Year

Xcel Energy

Coefficient of determination
Rate Filing Package

Southwestern Public Service Company, a New
Mexico corporation

October 1, 2019 through September 30, 2020
Tri-County Electric Cooperative, Inc.

October 1, 2020 through December 31, 2020
January 1, 2020 through December 31, 2020

Xcel Energy Inc.
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LIST OF ATTACHMENTS

Attachment Description

JEM-RD-1 Weather Normalization of Test Year and Updated
Test Year Sales
(Filename: JEM-RD-1.xIsx)

JEM-RD-2 Weather Normalization of Test Year and Updated
Test Year Sales Wholesale and New Mexico
(Filename: JEM-RD-2.xIsx)

JEM-RD-3 Weather Normalization of Test Year and Updated
Test Year Peak Demand
(Filename: JEM-RD-3.xIsx)
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DIRECT TESTIMONY
OF
JANNELL E. MARKS

I. WITNESS IDENTIFICATION AND QUALIFICATIONS

Please state your name and business address.

My name is Jannell E. Marks. My business address is 1800 Larimer Street,
Denver, Colorado 80202.

On whose behalf are you testifying in this proceeding?

I am filing testimony on behalf of Southwestern Public Service Company, a New
Mexico corporation (“SPS”) and wholly-owned electric utility subsidiary of Xcel
Energy Inc. (“Xcel Energy”).

By whom are you employed and in what position?

I am employed by Xcel Energy Services Inc., the service company subsidiary of
Xcel Energy, as Director of Sales, Energy and Demand Forecasting.

Please briefly outline your responsibilities as Director of Sales, Energy and
Demand Forecasting.

I am responsible for the development of forecasted customer, sales, and peak
demand data and economic conditions for the Xcel Energy Operating Companies,
and for the presentation of this information to Xcel Energy’s senior management,
other Xcel Energy departments, and various regulatory and reporting agencies. |
am also responsible for Xcel Energy’s Load Research function, which designs,
maintains, monitors, and analyzes electric load research samples in the Xcel
Energy Operating Companies’ service territories. Finally, I am responsible for
developing and implementing forecasting, planning, and load analysis studies for

regulatory proceedings.
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Please describe your educational background.

I graduated from Colorado State University with a Bachelor of Science degree in
Statistics.

Please describe your professional experience.

I began my employment with Public Service Company of Colorado, a Colorado
corporation (“PSCo”) in 1982 in the Economics and Forecasting Department. In
1985, 1 became a Research Analyst, and I was promoted to Senior Research
Analyst in 1991. In that position, I was responsible for developing the customer
and sales forecasts for PSCo and the economic, customer, sales, and demand
forecasts for Cheyenne Light, Fuel and Power Company. In 1997, when PSCo
merged with SPS to form New Century Energies, Inc. (“NCE”), I assumed the
position of Manager, Demand, Energy and Customer Forecasts. In that position, I
was responsible for developing demand, energy, and customer forecasts for
NCE’s operating companies, including SPS. 1 also directed the preparation of
statistical reporting for regulatory agencies and others regarding historical and
forecasted reports. In August 2000, following the merger of NCE and Northern
States Power Company that created Xcel Energy, I was named Manager, Energy
Forecasting, with the added responsibility for Northern States Power Company—
Minnesota (“NSPM”) and Northern States Power Company—Wisconsin
(“NSPW?”). I assumed my current position in February 2007, with the added
responsibility for the Operating Companies’ load research function.

Have you attended or taken any special courses or seminars relating to
public utilities?

Yes. I have attended the Institute for Professional Education’s Economic

Modeling and Forecasting class and Itron’s Load Forecasting Workshops. I have
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also attended industry load research and forecasting conferences and forecasting
software user group meetings and training classes sponsored by the Electric
Power Research Institute. I am a member of Itron’s Energy Forecasting Group
and Edison Electric Institute’s Load Forecasting Group. Membership in these
groups helps me stay up-to-date on industry standards in load research and energy
forecasting (including weather normalization).

Have you testified before any regulatory authorities?

Yes. I have testified before the Public Utility Commission of Texas
(“Commission”), the Colorado Public Utilities Commission, the Minnesota Public
Utilities Commission, the New Mexico Public Regulation Commission, the North
Dakota Public Service Commission, and the Public Service Commission of
Wisconsin on the issues of load research, sales and demand forecasts, weather
normalization of sales and demand, and other related topics. 1 also have

submitted written testimony to the South Dakota Public Utilities Commission.
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II. ASSIGNMENT AND SUMMARY OF TESTIMONY AND
RECOMMENDATIONS

What is your assignment in this proceeding?

A. The purpose of my testimony is to explain the function of load research as used in
this proceeding, and to explain how SPS adjusts sales and demand for the period
January 1, 2020 through December 31, 2020 (“Updated Test Year”)' to minimize
the impact of abnormal weather patterns experienced during the Updated Test
Year on the sales and demand used to set rates for the future.

To explain the purpose of load research and the weather normalization
adjustment, I:

1. describe SPS’s load research function and the load research information
that is used for cost allocation and rate design in this proceeding;

2. explain the methodology that SPS undertakes to measure normal weather
and to adjust both sales and demand that have been affected by abnormal
weather during the Updated Test Year to determine the sales and demand
for the Updated Test Year; and

3. discuss the process by which SPS forecasts information required for
Schedule O-7.1 of the Rate Filing Package (“RFP”).

In addition, I sponsor or co-sponsor the RFP schedules discussed in
Section III of this testimony, as well as the portions of the Executive Summary

that contain information from these schedules.

Q. Please provide a summary of the conclusions and recommendations in your
testimony.
A. Load Research — Load research is the systematic collection and analysis of

customers’ electrical energy and demand requirements. SPS uses information

' The Test Year in this case is the period from October 1, 2019 through September 30, 2020, and
the Update Period is October 1, 2020 through December 31, 2020. The Updated Test Year consists of the
last nine months of the Test Year and the three months in the Update Period.
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from Interval Demand Recorder (“IDR”)? meters to determine the coincident and
non-coincident peaks for all customer classes. For the “Census classes,” which
are the customer classes in which all customers have IDR meters, the meters
provide actual measurements of demand. However, it is costly and not feasible to
install an IDR meter for every customer in every class solely for load research
purposes, given their functionality. Therefore, for those customer classes in
which not all customers have IDR meters, which are referred to as the “non-
Census classes,” it is necessary to develop load research samples to estimate the
coincident and non-coincident peaks for the classes.

Using information from the IDR meters for the Census classes and
information from the load research samples for the non-Census classes, I have
provided various load research statistics to SPS witness Richard M. Luth, who
then incorporates those statistics in the class cost of service study and rate design
that he presents. Specifically, I provided the class coincident and non-coincident
peak demand for the Census classes and the class coincident and non-coincident
load factors at peak for the non-Census classes. I recommend the Commission
approve those peak demands and load factors for purposes of allocating costs
among classes and designing rates.

Weather Normalization — SPS has calculated the effects of abnormal weather on

Updated Test Year sales. Consistent with the Commission’s decisions in Docket

Nos. 404433 and 43695, SPS used a ten-year average to define normal weather

2 IDR meters are meters capable of recording loads for each interval of time.

3 Application of Southwestern Electric Power Company for Authority to Change Rates and

Reconcile Fuel Costs, Docket No. 40443, Order on Rehearing (Mar. 6, 2014).
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using the last ten calendar years for which 12 months of data exists prior to the
Test Year. Normal daily weather was based on the average of the last ten years of
historical heating degree days, cooling degree days, and precipitation data. The
Updated Test Year heating degree days were 4.4% above normal; cooling degree
days were 5.7% above normal; and precipitation was 9.7% below normal. SPS
calculated the effects of abnormal weather on Updated Test Year sales for
customer classes whose consumption patterns are affected by the weather using
weather normalization regression coefficients derived from econometric models.
In total, combined colder-than-normal winter weather, hotter-than-normal
summer weather, and lower-than-normal precipitation resulted in Updated Test
Year actual sales being 50,130 megawatt-hours (“MWh”) or 0.4% higher than
normal. Therefore, Updated Test Year sales were adjusted (decreased) by 50,130
MWh.

Similarly, SPS also calculated the effects of abnormal weather on the
coincident peak demands in the Updated Test Year for total retail and full
requirements wholesale at both the transmission and production level. Taken
together, the weather deviations resulted in an average of 31 megawatts (“MW?”),
or 0.9%, more retail peak demand per month and an average of 19 MW, or 1.9%,
more full requirements wholesale peak demand per month at the transmission
level, and 5 MW, or 2.0%, more wholesale peak demand per month at the
production level from June through September of the Updated Test Year.

SPS also calculated the effect of abnormal weather on Golden Spread

Electric Cooperative, Inc.’s (“Golden Spread”) full load peak demand coincident
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with the SPS transmission system peak demand. The average weather adjustment
for the Golden Spread full load peak demand coincident with the SPS
transmission system peak demand for the four months of June, July, August, and
September of the Updated Test Year was 27 MW per month.

I provided the MWh and MW impacts of abnormal weather to Mr. Luth,
who used them to calculate present revenues and the allocation of production and
transmission capacity costs among classes.

I explain the methodology that SPS uses to weather normalize monthly
sales and demand amounts, as required by Schedule O-2 of the RFP. SPS’s
weather-impacted sales are developed using industry standard regression
modeling techniques. SPS relies on a number of quantitative and qualitative tests
to ensure that its regression models are statistically valid. Thus, SPS’s estimates
of weather normalized sales are reasonable and should be used to set rates in this
proceeding.

I recommend that the Commission approve the adjusted sales and demand
amounts resulting from the weather normalization discussed in this testimony.

Forecast Methodology — I explain the methodology that SPS uses to forecast the

monthly sales and demand amounts, as required by Schedule O-7.1 of the RFP.
Those monthly sales and demand forecasts are not used in the cost of service
study, but instead are provided merely to comply with Schedule O-7.1.

How is your testimony organized?

Section III discusses the RFP schedules that I sponsor or co-sponsor in the case.
Section IV discusses the purpose and process of conducting load research.

Section V provides an overview of the weather normalization methodology.
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Section VI discusses the weather’s effect on Updated Test Year sales. Section
VII discusses the weather’s effect on Updated Test Year peak demand. An
overview of the sales forecast methodology is provided in Section VIII.

Will your testimony and certain schedules you sponsor be updated to reflect
data for the period from October 1, 2020 through December 31, 2020, the
Update Period?

Yes. As explained by SPS witness William A. Grant, SPS will be using an
Updated Test Year in this case to determine its revenue requirement. Specifically,
in determining its proposed revenue requirement, SPS will replace the first three
months of the Test Year (October 2019 — December 2019) with the three months
of the “Update Period” (October 2020 — December 2020) to derive the Updated
Test Year. The use of an Updated Test Year necessarily requires that certain
costs provided in SPS’s Application will be based on estimates.

SPS will file an update no later than 45 days after filing this Application
that will replace the Update Period estimates with actual numbers. As part of
SPS’s update filing, I will update my testimony to include the load research data
and calculations used for cost allocation and rate design. I will also update my
testimony to include the actual weather normalization adjustment for the Updated
Test Year. I note that in the update filing, Mr. Luth will update the calculations
that affect jurisdictional allocation, customer class cost allocation, and present
revenues to reflect the actual billing determinants for the Update Period. At that
time, the actual billing determinants for the Update Period will be adjusted by the

weather normalization amounts that I will calculate for the Update Period.
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Were Attachments JEM-RD-1, JEM-RD-2, and JEM-RD-3 prepared by you
or under your direct supervision and control?

Yes.

Were the portions of the RFP schedules and the portions of the Executive
Summary you sponsor or co-sponsor prepared by you or under your
supervision and control?

Yes.

Do you incorporate the RFP schedules and portions of the Executive
Summary sponsored or co-sponsored by you into this testimony?

Yes.
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III. RATE FILING PACKAGE SCHEDULES

Please list the RFP schedules that you sponsor or co-sponsor in this case.

I sponsor or co-sponsor the RFP schedules listed in Table JEM-RD-1:

Table JEM-RD-1

Schedule O | 1.3, 1.4, 1.9, 2.1(CD), 2.2(CONF)(CD),

2.3(CONF)(CD), 7.1(CONF), 8.1, 8.2, 8.3, 8.4, 9.1,
9.2(CONF), 9.3(CONF), 10.1, and 10.2

Schedule Q 5.1,5.2,and 5.3

Please list the RFP schedules that you will update as part of SPS’s update

filing.

As part of SPS’s update filing, I will update the following schedules to reflect

data for the Updated Test Year (i.e., January 1, 2020 through December 31,

2020):
[ ]

Schedule O —-1.3,1.4,1.9, 8.1, and 8.2; and

Schedule Q — 5.1 and 5.2.

What information is contained in the O-1 schedules that you sponsor?

The O-1 schedules that I sponsor contain the following information:

Schedule O-1.3 contains unadjusted Test Year data by class for each
month of the Test Year and estimates for the Update Period for
coincident peaks at the source and at the meter, non-coincident peaks
at the source and at the meter, energy sales at the source, energy sales
by voltage level at the meter, and monthly class load factors and class
coincident peak load factors based on load research for the Test Year
and three previous years. I co-sponsor this schedule with Mr. Luth.
For this schedule, I sponsor the underlying load research used to
determine the coincident and non-coincident peaks.

Schedule O-1.4 contains adjusted Test Year data by class for each
month of the Test Year and estimates for the Update Period for
coincident peaks at the source and at the meter, non-coincident peaks
at the source and at the meter, energy sales at the source, energy sales
by voltage level at the meter, and monthly class load factors and class
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coincident peak load factors based on load research for the Test Year
and three previous years. I co-sponsor this schedule with Mr. Luth.
For this schedule, I sponsor the underlying load research and weather
normalization calculations used to determine the coincident and
non-coincident peaks presented.

e Schedule O-1.9 contains total system and Texas retail peak demand by
class for the Test Year and for each month of the Test Year and
estimates for the Update Period. I co-sponsor this schedule with Mr.
Luth. For this schedule, I sponsor the underlying load research and

weather normalization calculations used in determining the peak
demands presented.

What information is provided in the O-2 schedules that you sponsor?
The O-2 schedules contain information regarding the models used to derive
adjustments to the Test Year and Updated Test Year operating statistics provided
in Schedule O-1. The O-2 schedules and Attachments JEM-RD-1, JEM-RD-2,
and JEM-RD-3 together provide the work supporting SPS’s weather
normalization adjustments to energy sales and peak demand. 1 explain the
process by which I derived the adjustments in Sections V, VI, and VII of this
testimony.
What information is provided in Schedule O-7.1 (CONF)?
Schedule O-7.1(CONF) contains the sales and demand forecasts for the rate year
and 24 months following the rate year. I explain the process by which I derived
the forecasts in Section VIII of this testimony.
What information is contained in the O-8 schedules?
The O-8 schedules contain the information needed to perform a weather
normalization analysis:

e Schedule O-8.1 contains 12 years of monthly weather data by weather

station, with calculations of actual heating degree days and cooling
degree days through the current time period.
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e Schedule O-8.2 contains the same information as is included in
Schedule O-8.1, except the information has been weighted and
adjusted for billing cycles.

e Schedule O-8.3 contains one year of normal heating degree days and
normal cooling degree days.

e Schedule O-8.4 contains additional responses using a 65 degrees
Fahrenheit base temperature.

What information is provided in the O-9 schedules?

The O-9 schedules contain information regarding the models used to derive the
sales and demand forecasts provided as part of Schedule O-7.1(CONF).

What information is provided in the O-10 schedules you sponsor?

Schedule O-10.1 contains 15 years of information on customer counts, revenues
from the sale of electricity, population, total employment, and total non-
agricultural employment. Schedule O-10.2 provides 15 years of information on
nominal personal income and real personal income.

You stated earlier that you also sponsor the Q-5 schedules. Please explain
what is included in those schedules.

The Q-5 schedules contain load research information for the Test Year and
estimated information for the Update Period. Schedule Q-5.1 contains the sum of
customer non-coincident maximum demand and class peak demand for the
Census classes, whereas Schedule Q-5.2 contains specified load research data for
non-Census classes. Schedule Q-5.3 contains a description of the method used to
develop demand estimates, including the sources of the data. 1 co-sponsor
Schedule Q-5.3 with Mr. Luth. For Schedule Q-5.3, I sponsor the description of

the load research methodology and data.
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IV. LOAD RESEARCH

What is the purpose of load research?

Load research is the systematic collection and analysis of customers’ electrical
energy and demand requirements by time-of-day, month, season, and year. This
data, which includes load research samples, is collected and analyzed by customer
classes, stratums of customer classes, and other subsets of customer classes. Load
research enables utilities to better understand customers, their consumption
patterns, their consumption responses to various factors, and the impact of
customers’ energy requirements on the electric utility’s system. In addition, load
research data is used to develop demand and energy allocators for cost allocation
studies and is used in designing rates.

What are load research samples?

It is costly and not feasible to install IDR meters for all customers in all customer
classes solely for load research purposes, given their functionality. Therefore, it
is necessary for SPS to develop load research samples to determine the coincident
and non-coincident peaks for certain classes. Load research samples are subsets
of the entire population that SPS surveys to estimate the characteristics of the
entire population. SPS’s load research samples are developed using a stratified
random sampling method. This technique divides the class of interest into smaller
groups with like-characteristics. This method effectively reduces the overall
variance of the class, thereby reducing the sample size. The samples are designed
to meet or exceed the “90/10” load research standard specified by Federal Energy
Regulatory Commission regulations implementing the Public Utilities Regulatory

Policies Act of 1978:
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Accuracy Level. If sample metering is required, the sampling

method and procedures for collecting, processing, and analyzing

the sample loads, taken together, shall be designed so as to provide

reasonably accurate data consistent with available technology and

equipment. An accuracy of plus or minus 10 percent at the 90

percent confidence level shall be used as a target for the

measurement of group loads at the time of system and customer

group peaks.
While this standard is no longer included in the Code of Federal Regulations, it is
still commonly used as the guideline for load research accuracy within the utility
industry. Data validation is performed regularly on the load research samples to
ensure that the energy use of the sample corresponds closely with the population
energy use.
Does SPS use load research samples to determine the demand of all customer
classes?
No. It is not necessary to use load research samples for customer classes in which
all customers have IDR meters because the IDR meters provide actual
measurements of demand. It also is not necessary to conduct load research
samples for the Street Lighting and Area Lighting classes because lighting
facilities are generally unmetered. Most of the customers with IDR meters are in
the Large General Service-Transmission class, although some Primary General
Service customers with on-site generation also have IDR meters. In addition, a
few of the customers with individual rate schedules have IDR meters installed.
As noted earlier, I refer to the classes in which all customers have IDR meters as

“Census” classes. SPS uses the output of those IDR meters to determine the

Census classes’ demands for purposes of allocation, rate design, and billing.
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Q. For which customer classes has SPS developed load research samples?

A. SPS develops load research samples for its non-Census classes throughout its
service territory in both Texas and New Mexico. SPS developed load research
samples for the following Texas retail customer classes:

e Residential Service;

e Residential Space Heating Service;*
e Large Municipal Service;

e Large School Service;

e Primary General Service;

e Secondary General Service;

e Small General Service; and

¢ Small Municipal and School Service.

Q. How does SPS go about performing the load research for the non-Census
classes?

A. As I discussed earlier in my testimony, it is cost-prohibitive to install an IDR
meter for every customer. Consequently, SPS installs IDR meters on a random
sample of customers in each non-Census class (developed as [ previously
described). SPS then uses the electric usage data from those sample customers to

extrapolate the demand data for the remainder of the class.

4 Residential Space Heating Service was an optional rider available through the Residential

Service tariff that ended in August 2020. Although it is not a separate customer class, it is broken out for
load research purposes. It is my understanding, however, that Mr. Luth combined Residential Service and
Residential Space Heating Service into one class for the development of system coincident peak demands
and class peak demands.
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What load research statistics did you provide for SPS’s cost allocation study
and rate design?

For each SPS Census customer class, I provided the class coincident peak demand
and non-coincident peak demand. For each SPS non-Census customer class, I
provided: (1) the load factors at the time of the monthly system peak, which is the
class coincident peak; and (2) the load factors at the time of the monthly class
peak, which is the class non-coincident peak.

Please define the terms “monthly system peak,” “class coincident peak,”
“monthly class peak,” and “class non-coincident peak.”

The monthly system peak is the 60-minute interval in each month in which SPS’s
system experiences the highest demand, and each class’s demand during that
60-minute interval is the class coincident peak. The monthly class peak is the
30-minute interval in each month in which a class experiences its highest demand.
Unless the monthly class peak occurs during the same 60-minute interval as the
monthly system peak, the monthly class peak is a class non-coincident peak.
What is a load factor?

A load factor is the ratio of the average load in kilowatts (“kW”’) supplied during
a designated period to the peak or maximum load in kW occurring in that period.
For example, assume a customer used 10,000 kilowatt-hours (“kWh”) during a
30-day period (720 hours) and had a maximum demand of 21 kW during this
same period. The customer’s average load would be 13.89 kW (10,000 kWh /
720 hours = 13.89 kW). Dividing that number by 21 kW leads to 0.66 (13.89 / 21

=0.66). That is then multiplied by 100% to arrive at a load factor of 66%.
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How did SPS use the non-Census classes’ load factors derived from your load
research and the Census classes’ peak demand data?

I provided the non-Census class coincident and non-coincident load factors at
peak and the Census class coincident and non-coincident peak demand for each
month to Mr. Luth, who used them to develop demand allocators. Mr. Luth
discusses SPS’s demand allocators in further detail in his testimony.

How did SPS calculate the demand at the time of the monthly system peak
and the demand at the monthly class peak for the non-Census classes?

As explained by Mr. Luth, each non-Census class’s demand at the time of the
system peak was calculated by applying the monthly system peak load factors
derived from the load research to the monthly sales by customer class. Each non-
Census class’s demand at the time of the non-coincident peak was calculated by
applying the monthly class peak load factors derived from the load research to the
monthly energy sales by customer class.

Did you make any adjustments to the class demands at the time of the
monthly system peaks?

Yes. Because the hourly loads for the sample classes are estimates, the sum of
each hourly demand, adjusted to generation level, will almost never equal SPS’s
total system load. To account for this difference, the sample classes were
adjusted each month so that the sum of all hourly demand equals the hourly
system load at the hour of SPS’s monthly system peak demand. Mr. Luth
describes this process in his direct testimony. Both monthly system peak demand
by class and monthly non-coincident class peak demands were adjusted consistent

with the proportional allocation process discussed above.
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V. WEATHER NORMALIZATION METHODOLOGY

How was the Updated Test Year weather adjustment calculated?

SPS calculated the weather adjustment using the deviation between normal and
actual weather, customer counts, and weather adjustment coefficients that
quantify the impact of a one-unit change in weather on sales per customer.

How did SPS develop the weather adjustment coefficients used in the
weather normalization of sales?

SPS uses econometric models to develop the weather coefficients used in the
weather normalization process.” These coefficients quantify the impact of a one-
unit change in weather on sales per customer. SPS developed the billing-month
coefficients for each weather-sensitive class. SPS then converted the billing-
month coefficients to a calendar-month basis by prorating the modeled weather
coefficients based on the number of billing days in each billing month that occur
in a particular calendar month. Pages 11-15 of Attachment JEM-RD-1 reflect the
conversion of modeled weather coefficients to a calendar-month basis.

Please explain the difference between “billing-month” sales and “calendar-
month” sales.

SPS reads electric meters each working day according to a meter-reading
schedule based on 21 billing cycles per billing month. Meters read early in the
calendar month mostly reflect consumption that occurred during the previous

calendar month. Meters read late in the calendar month mostly reflect

3 An econometric model is a widely accepted modeling approach in which a linear regression

equation relates a dependent variable, such as sales, to a set of explanatory variables, such as economic and
demographic concepts, customers, price, and weather. After the relationships are identified, forecasts of
the explanatory variables can be used to predict future sales.
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consumption that occurred during the current calendar month. Consequently, the
“billing-month” sales for the current calendar month reflect consumption that
occurred in both the previous calendar month and the current calendar month.
Thus, billing-month sales lag calendar-month sales. In order to determine the
sales for a calendar month, SPS estimates “unbilled” sales, which is the electricity
consumed in the current calendar month that is not billed to the customer until the
succeeding calendar month.

What is the purpose of estimating calendar-month sales?

Calendar-month sales are used to align the Test Year (or Updated Test Year)
revenues with the relevant Test Year (or Updated Test Year) expenses, which are
reported on a calendar-month basis. SPS reflects calendar-month revenue on its
books for accounting and financial reporting purposes.

Why is it necessary to convert the billing-month coefficients to calendar-
month coefficients?

Because the Test Year (or Updated Test Year) sales being weather normalized are
calendar-month sales, the billing-month coefficients need to be converted to
calendar-month coefficients. After the billing-month coefficients are developed
through the econometric modeling process, the next step is to convert the billing-
month coefficients to a coefficient that represents a calendar month. SPS
determines the percentage of billing days for a calendar month that is billed in the
current month and that is billed in a future month. The monthly billing-month
coefficient is converted to a monthly calendar-month coefficient using these

percentages.
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Please describe the data SPS relied on to develop the Updated Test Year
weather adjustment coefficients.
The inputs to the econometric models include historical billing-month sales and
monthly number of customers by weather-sensitive rate class, which were
obtained from SPS billing system reports. In addition, the following data was
used in one or more of the models:

e Real personal income per household for the SPS Texas service
territory;

e Non-farm employment for the SPS Texas service territory;

e Population for the SPS Texas service territory;

e Weather (heating or cooling degree days);

e Precipitation variables;

e Number of billing days in each month;

e Seasonal binary variables;

e Other binary variables; and

e Autoregressive and moving average correction terms.
How do the factors listed in the previous question affect sales?
Sales are expected to increase as each of the economic indicators increases and to
decrease as each economic indicator decreases. For example, if personal income
increases, electricity consumption will increase because customers have the
means to purchase and use more electricity-consuming products. Likewise, as
employment and population levels grow, electricity consumption is expected to

Increase.
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Weather is also an independent variable that affects sales. The further the
average daily temperature deviates from 65 degrees Fahrenheit, the more cooling
degree days or heating degree days SPS will experience, which increases
electricity consumption.  Similarly, SPS expects more sales to irrigation
customers when there is little precipitation, and it expects fewer sales to irrigation
customers when there is more precipitation. This impacts customers in the
secondary general service and municipals and schools rate classes, as well as the
Canadian River Municipal Water Authority (“CRMWA”).

What was your source of economic and demographic data?

Historical economic and demographic variables for the counties in SPS’s service
territory, the state of Texas, and the nation were obtained from IHS Markit.® This
information is used to determine the historical relationship between sales and
economic and demographic measures.

What measure of weather did SPS use for the weather normalization of
Texas Updated Test Year retail sales?

SPS used heating degree days and cooling degree days based on a 65 degree
Fahrenheit temperature base and rainfall equivalent precipitation measured in
inches as reported by the National Oceanic and Atmospheric Administration
(“NOAA”) for the Amarillo International Airport located in Amarillo, Texas and
the Lubbock Regional Airport located in Lubbock, Texas weather stations. The

weather data is aggregated to the state level by weighting the individual weather

6 THS Markit is a well-known provider of economic forecast information frequently relied on by

energy forecasting professionals.

Marks Direct — Rate Design Page 25

RD1 - Page 341 of 428



10

11

12

13

14

15

16

17

18

19

20

21

station data by the share of load in the Amarillo and Lubbock regions of the Texas
service area.’

Did the weather reflect the same billing days as the sales data?

Yes. To align the weather data with the same period of time as the billing-month
sales data, the daily heating degree days, cooling degree days, and precipitation
amounts were weighted by the number of times a particular day was included in a
particular billing month. These weighted heating degree days, cooling degree
days, and precipitation amounts were summed for the month and then divided by
the total billing cycle days to arrive at average heating degree days, cooling
degree days, and precipitation amounts for a billing month.

Please describe the regression models and associated analyses used in SPS’s
weather normalization process.

The formulae in the regression models and associated statistics used in SPS’s
weather normalization process are provided in Schedule O-2.1(CD) of the RFP.
Specifically, Schedule O-2.1(CD) shows, by customer class or major rate group,
the formulae in the regression models with their summary statistics and
descriptions for each variable included in the model.

What techniques did SPS employ to evaluate the validity of its regression
models?

A number of quantitative and qualitative validity tests are applicable to multiple

regression analysis. Several of the more common tests SPS uses are as follows:

0.255.

7 The weight for Amarillo is approximately 0.745, and the weight for Lubbock is approximately
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First, the coefficient of determination (“R? statistic) test statistic is a
measure of the quality of the model’s fit to the historical data. It represents the
proportion of the variation of the historical sales around their mean value that can
be attributed to the functional relationship between the historical sales and the
explanatory variables included in the model. If the R? statistic is high, the set of
explanatory variables specified in the model are explaining a high degree of the
historical sales variability. All regression models used to develop the weather
normalization coefficients demonstrate R? statistics larger than 75%, which is
satisfactory under this standard.

Second, the t-statistic of each variable indicates the degree of correlation
between that variable’s data series and the sales data series being modeled. The
t-statistic is a measure of the statistical significance of each variable’s individual
contribution to the prediction model. Generally, the absolute value of each
t-statistic should be greater than 1.960 to be considered statistically significant at
the 95% confidence level and greater than 1.645 to be considered statistically
significant at the 90% confidence level. This criterion was applied in the
development of the regression models used to develop the sales forecast. All
variables in the final regression models used to develop the weather normalization
coefficients tested satisfactorily at greater than a 91% confidence level standard.

Third, each model was inspected for the presence of first-order
autocorrelation, as measured by the Durbin-Watson (“DW™) test statistic.
Autocorrelation refers to the correlation of the model’s error terms for different

time periods. For example, under the presence of first-order autocorrelation, an
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overestimate in one time period is likely to lead to an overestimate in the
succeeding time period, and vice versa. Thus, when forecasting with a regression
model, absence of autocorrelation between the error terms is very important. The
DW test statistic ranges between 0 and 4, and provides a measure to test for
autocorrelation. In the absence of first-order autocorrelation, the DW test statistic
equals 2.0. Autoregressive correction terms were applied where appropriate so
that the final regression models used to develop the weather normalization
coefficients tested satisfactorily for the absence of first-order autocorrelation, as
measured by the DW test statistic.

Fourth, graphical inspection of each model’s error terms (i.e., actual less
predicted) was used to verify that the models were not misspecified and that
statistical assumptions pertaining to constant variance among the residual terms
and their random distribution with respect to the predictor variables were not
violated. Analysis of each model’s residuals indicated that the residuals were
homoscedastic (constant variance) and randomly distributed, indicating that the
linear regression modeling technique was an appropriate selection for each

customer class’s sales that were statistically modeled.
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VI. WEATHER’S EFFECT ON UPDATED TEST YEAR SALES

Did SPS calculate the effects of abnormal weather on sales for the Updated
Test Year?

Yes. SPS performed weather normalization to ensure that its Updated Test Year
sales and the present revenues calculated using those sales are adjusted to
eliminate the effects of abnormal weather using the weather normalization
methodology described in Section V of this testimony. The weather adjustments
can either increase or decrease sales, depending on how actual weather differs
from normal weather.

Because the 12 months that comprise the Updated Test Year were colder
than the ten-year average in SPS’s service area during the heating season and
hotter than the ten-year average during the cooling season, and precipitation was
lower than the ten-year average, SPS calculated the effects of abnormal weather,
as it has done in prior cases. The Updated Test Year heating degree days were
4.4% above normal; the Updated Test Year cooling degree days were 5.7% above
normal; and the Updated Test Year precipitation was 9.7% below normal. The
percent difference from normal is calculated using the following formula:

(Actual weather — Normal weather) / Normal weather
The calculation of the percent difference from normal weather is shown on page 1
of Attachment JEM-RD-1.

SPS calculated the effects on sales of abnormal weather during its
Updated Test Year for the following customer classes:

e Residential Service;
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e Small General Service;
e Secondary General Service; and

e Municipal and School Service.

SPS also weather normalized Updated Test Year sales for CRMWA. SPS’s
research indicates that weather has little or no effect on the consumption of the
Primary General Service, Large General Service-Transmission, and Street
Lighting classes. Therefore, consistent with prior practice, SPS did not make
weather adjustments for those classes.

Taken together, the weather deviations resulted in 50,130 MWh more
being consumed in the Updated Test Year than would have been consumed in the
Updated Test Year with normal weather, which amounts to 0.4% of total Texas
retail sales. The calculation of the 0.4% appears on page 3 of Attachment
JEM-RD-I.

How did SPS define the normal weather?

SPS used a ten-year average to define normal weather for purposes of this rate
case. Generally speaking, SPS agrees with NOAA’s practice that normal weather
should be measured based on a 30-year period of time. But because the
Commission concluded in Docket No. 40443 that a ten-year period should be
used to establish normal values,® SPS calculated its weather adjustment in its most

recent, fully-litigated base rate case, Docket No. 43695, based on a ten-year

8 Docket No. 40443, Order on Rehearing at 43-44, Finding of Fact Nos. 257-258 (Mar. 6, 2014).
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normal period.” SPS’s weather normalization adjustment in Docket No. 43695
was approved by the Commission, and SPS has taken the same approach in
performing its weather normalization adjustment in this case.

What ten-year period did SPS use for weather normalization?

SPS used 120 months of actual weather data from January 1, 2009 through
December 31, 2018.

Did SPS include the Updated Test Year in the ten-year period used to
calculate normal weather?

No. It is standard practice to calculate normal weather using full 12-month
periods, each ending in December, and not to include the test year being
normalized in the calculation of normal weather. Using actual weather data from
the 12-month period used as the test year period in the calculation of the “normal”
weather may create a bias toward the actual test year weather, which would
potentially misstate the variance of the test year weather from normal weather
conditions. SPS has applied this methodology for weather normalization
adjustments in its past eight rate cases, including Docket No. 43695. In Docket
No. 43695, the Commission adopted the Administrative Law Judge’s
determination that the factors included in the calculation of normal weather
should be independent of the test year weather to which the normal weather is

compared. In addition, NOAA also excludes the current year’s weather when

% SPS continues to use a 30-year definition of normal weather in preparing all of its internal

reporting, forecasting, and other management reporting. The other Xcel Energy Operating Companies—
NSPM, NSPW, and PSCo—use different definitions of normal weather. PSCo uses a ten-year period for
defining normal weather in all of its internal reporting, forecasting, and management reporting, while
NSPM and NSPW have a long-standing practice of using a 20-year period for defining normal weather for
internal reporting, forecasting, and management reporting.
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calculating its 30-year normal weather statistics for purposes of comparing and
analyzing the weather for a particular month.

How did SPS determine the normal weather?

Normal daily weather was based on the average of the last ten years of historical
heating degree days, cooling degree days, and precipitation data used to develop
the weather adjustment coefficients for the Updated Test Year. The Updated Test
Year actual and normal cooling degree days, heating degree days, and
precipitation amounts are reflected on page 1 of Attachment JEM-RD-1.

What measure did SPS use to calculate heating degree days, cooling degree
days, and precipitation?

As explained in Section V of this testimony, SPS used heating degree days and
cooling degree days based on a 65 degree Fahrenheit temperature base and
rainfall equivalent precipitation measured in inches as reported by NOAA for
Amarillo and Lubbock, Texas.

Please explain how SPS calculated heating degree days.

SPS calculated heating degree days for each day by subtracting the average daily
temperature from 65 degrees Fahrenheit. For example, if the average daily
temperature was 45 degrees Fahrenheit, then 20 heating degree days were
calculated for that day. If the average daily temperature was greater than 65
degrees Fahrenheit, then that day recorded zero heating degree days. Daily

heating degree days are aggregated to monthly totals.
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How did SPS calculate cooling degree days?

SPS calculated cooling degree days for each day by subtracting 65 degrees

Fahrenheit from the average daily temperature. For example, if the average daily

temperature was 75 degrees Fahrenheit, ten cooling degree days were calculated

for that day. If the average daily temperature was less than 65 degrees Fahrenheit,

then that day recorded zero cooling degree days. Daily cooling degree days are

aggregated to monthly totals.

How did SPS calculate precipitation?

SPS calculated monthly precipitation by summing the daily precipitation,

measured in inches, for each day of the month.

Please explain the steps you took to complete the weather-normalization

calculation.

After calculating the calendar-month coefficients, I undertook a six-step process

to calculate the effect on sales of weather variance from normal conditions during

the Updated Test Year. The numbers used as examples in the six steps recounted

below appear on pages 4-5 of Attachment JEM-RD-1 for estimated October 2020:

e Step 1 — I calculated the difference between the ten-year average
heating degree days in a particular month and the heating degree days
in that month of the Updated Test Year. For example, the ten-year
average number of heating degree days in October 2020 is 187,
whereas the number of heating degree days in October of the Updated
Test Year was 367, for a difference of approximately 180.
e Step 2 — I multiplied the difference calculated in Step 1 times the

number of customers in each class. For example, the Residential
Service class had 205,871 customers in October 2020, so I multiplied

180 times 205,871, for a total of approximately 37,063,883.

e Step 3 — I then multiplied the result from Step 2 times the heating
degree day coefficient for that class to determine the number of MWh
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resulting from the abnormal weather. Multiplying 37,063,883 times
the October 2020 coefficient for the Residential Service class, which is
0.0000049, yields 181 MWh.

e Step 4 — I then performed Steps 1-3 using the cooling degree data. For
October 2020, that calculation results in -1,072 MWh.

e Step 5 — I netted the heating degree MWh against the cooling degree
MWh for each class by month. That produces a total of -891 MWh for
the Residential Service class for October 2020 (181 MWh + -1,072
MWh = -891 MWh).

e Step 6 — Finally, I totaled the number of MWh of all classes in each
month, and then I added the monthly amounts to arrive at the
12-month total of 50,130 MWh attributable to abnormal weather. In
other words, actual weather resulted in total Updated Test Year retail
sales being 50,130 MWh higher than if weather had been normal.

How did SPS use the weather-adjustment?

After calculating the weather adjustments by class, I supplied those sales
adjustments to Mr. Luth, who used them to calculate present revenues. The sales
adjustments that [ provided to Mr. Luth are on page 4 of Attachment JEM-RD-1.
Did SPS adjust its New Mexico retail sales during the Updated Test Year to
account for the effects of abnormal weather on New Mexico retail sales?

Yes. SPS adjusted the Updated Test Year sales for the weather-sensitive New
Mexico retail classes using the same process described for Texas retail sales.
These calculations are provided in Attachment JEM-RD-2. SPS relied on NOAA
weather data measured at the weather station at the Roswell Industrial Air Center
located in Roswell, New Mexico.

Did SPS adjust its firm wholesale sales during the Updated Test Year to
account for the effects of abnormal weather on wholesale sales?

Yes. SPS adjusted the Updated Test Year sales for SPS firm wholesale customers

using weather adjustment coefficients developed for each wholesale customer and
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weather specific to the location of each wholesale customer. The weather
adjustment coefficients for the wholesale customers were developed using
historical calendar-month sales for each customer, weather variables (heating or
cooling degree days or precipitation), and an economic indicator such as Gross
State Product. Since the coefficients are based on calendar-month sales, there is
no need to convert the coefficients from a billing-month basis to a calendar-month
basis. Sales to the wholesale customers in New Mexico were weather normalized
based on Roswell weather, and sales to wholesale customers in Texas were
weather normalized based on weather for Amarillo and Lubbock. The
calculations of the weather adjustment for firm wholesale sales are provided in
Attachment JEM-RD-2.

Were any adjustments made to the firm wholesale sales?

Yes. As of July 2020, Tri-County Electric Cooperative, Inc. (“Tri-County”) was a
part of Golden Spread. The wholesale sales for Tri-County have been included in
Golden Spread for the entire Updated Test Year.

Did SPS adjust its partial requirements wholesale sales during the Updated
Test Year to account for the effects of abnormal weather on wholesale sales?
No. Sales to the partial requirements wholesale customers are not adjusted to
account for the effects of abnormal weather. Since these sales are limited by the
contracted demand, there is not a consistent response to weather for these
customers.

Why does SPS adjust its New Mexico retail sales and its firm wholesale sales
for purposes of this Texas retail rate case?

Certain allocation factors SPS uses to allocate the components of the total

company cost of service among its three rate jurisdictions depend on relative
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levels of sales for each jurisdiction. Consequently, to ensure that the allocation
percentages for each jurisdiction are determined on the same basis, it is necessary
to adjust the sales in all three jurisdictions to account for the effects of abnormal
weather on sales.

Why does SPS use data from two weather stations in Texas and one weather
station in New Mexico?

SPS uses these three weather stations because these three weather stations are
representative of SPS’s service territory weather conditions. For example, based
on annual 2019 sales, 46.3% of SPS’s weather-sensitive sales in Texas are to
customers located in Randall County and Potter County, which include and
surround Amarillo. Another 16.4% of SPS’s weather-sensitive sales in Texas are
to customers located in the counties immediately surrounding Lubbock. In
addition, Roswell is a major population and economic center in the SPS New
Mexico service territory, and is close to the geographic center of the SPS New
Mexico service territory and, more specifically, close to the center of the weather

sensitive loads.
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VII. WEATHER’S EFFECT ON UPDATED TEST YEAR
PEAK DEMAND

Did SPS calculate the effects of abnormal weather on its Updated Test Year
system peak demand?
Yes. Because weather varied from normal during the Updated Test Year, it was
necessary to adjust the Updated Test Year coincident peak demand'® to account
for weather for the following customer groups:

e Total retail; and

o Aggregated full requirements wholesale at the transmission and
production level.

For the same reason I explained in Section VI of this testimony, I adjusted the
peak demands in SPS’s retail and full requirements wholesale rate jurisdictions to
ensure that the allocation percentages for each jurisdiction are determined on the
same basis for purposes of this rate case.

Were any adjustments made to the aggregated full requirements wholesale
coincident peak demands?

Yes. As of July 2020, Tri-County was a part of Golden Spread. The coincident
peak impact of Tri-County has been included in Golden Spread for the entire
Updated Test Year.

Why does SPS not adjust the coincident peak demand for the partial
requirements wholesale customers to account for the impact of abnormal
weather?

The demand for partial requirements wholesale customers is a contracted amount,

and therefore does not change due to weather.

10 SPS does not weather-normalize non-coincident peak demands.
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What source of weather did SPS use to measure the adjustment?

SPS used a combination of peak day average daily temperature, peak day heating
degree days, and accumulated precipitation for the week prior to the peak day to
measure weather adjustments for peak demand. These weather values were
calculated using weather data reported from the NOAA weather stations in
Amarillo, Lubbock, and Roswell. The total SPS weather is an average of the
Amarillo, Lubbock, and Roswell weather station data weighted by sales
associated with the respective regions of the SPS service area.'!

How did SPS calculate average peak day temperature?

The peak day average temperature was calculated by adding the peak day
maximum daily temperature and peak day minimum daily temperature, and then
by dividing that amount by 2. For example, if the peak day maximum
temperature was 55 degrees Fahrenheit and the peak day minimum temperature
was 35 degrees Fahrenheit, the average peak day temperature would be 45
degrees Fahrenheit.

Please explain how SPS calculated the peak day heating degree days.

SPS calculated peak day heating degree days by subtracting the peak day average
temperature from 65 degrees Fahrenheit. For example, if the peak day average
daily temperature was 45 degrees Fahrenheit, then 20 heating degree days were
calculated for that day. If the average peak day temperature was greater than 65

degrees Fahrenheit, then that peak day recorded zero heating degree days.

""" The weight for Amarillo is approximately 0.563, the weight for Lubbock is approximately

0.194, and the weight for Roswell is approximately 0.243.
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How did SPS calculate precipitation for the peak demand weather
normalization?

SPS calculated the accumulation of water-equivalent precipitation for the seven
days prior to the peak day, measured in inches.

How did SPS define the normal weather?

SPS calculated its weather adjustment based on a ten-year normal period for this
filing. The normal peak day weather was based on the average of the ten-year
period from January 2009 to December 2018 for the peak day of each month for
historical average daily temperature, heating degree days, and accumulated
precipitation. The Updated Test Year and normal-weather data for maximum
temperatures, heating degree days, and precipitation are summarized on page 1 of
Attachment JEM-RD-3.

How was the Updated Test Year weather adjustment calculated?

SPS calculated the peak demand weather adjustment using the deviation between
normal and actual weather and weather adjustment coefficients that quantify the
impact of a one-unit change in weather on retail and full requirements wholesale
peak demand.

How did SPS calculate the coefficients used in the peak demand weather
normalization calculations?

SPS developed the peak demand weather coefficients for the retail coincident
peak demand and full requirements wholesale coincident peak demand, at the
transmission level, using econometric models. The data used in the models
include historical peak demand for each customer group as the dependent

variables, and explanatory variables that include the 12-month moving average
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for the respective sales for each customer class, average peak day temperature,
peak day heating degree days, and the accumulation of precipitation for the seven
days prior to the peak day of each month. Each regression model also has an
autoregressive error correction term variable. The weather coefficients for the full
requirements wholesale peak demand at the production level are derived by
allocating the transmission level coefficients to the production level peaks. The
regression models and associated statistics are provided in Schedule O-2.1(CD) of
the RFP.

How did the Updated Test Year peak day weather for the June through
September period compare to normal weather?

For retail customers, the Updated Test Year summer months (June through
September 2020) peak day average temperatures were 2.1 degrees Fahrenheit, or
2.5%, above normal, and accumulated precipitation was 0.2 inch, or 61.6%,
below normal. As shown on Page 2 of Attachment JEM-RD-3, taken together
these weather deviations resulted in an average of 31 MW, or 0.9%, more retail
peak demand per month. For full-requirements wholesale customers, the Updated
Test Year summer months average peak day temperatures were 2.8 degrees
Fahrenheit, or 3.3%, higher than normal, and accumulated precipitation was 0.1
inch, or 47.4%, less than normal. Taken together, these weather deviations
resulted in an average of 19 MW, or 1.9%, more full requirements wholesale peak
demand per month at the transmission level and 5 MW, or 2.0%, more full
requirements wholesale peak demand at the production level from June, July,
August, and September in the Updated Test Year compared to normal weather.

Because weather affected the level of peak demand, SPS adjusted the Updated
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Test Year peak demand for deviations of the actual Updated Test Year weather

from the ten-year average weather.

Please explain the steps you took to complete the peak demand weather-

normalization calculation.

I undertook a four-step process to calculate the effect on peak demand of weather

variance from the ten-year normal conditions during the Updated Test Year. The

numbers used as examples in the four steps recounted below are for the retail peak

demand and appear on page 3 of Attachment JEM-RD-3:

Step 1 — I calculated the difference between: (i) the ten-year average
weather concepts (as measured in average peak day temperature, peak day
heating degree days, and precipitation) in a particular month, and (ii) the
actual weather concept in that month of the Updated Test Year. For
example, for the retail peak demand, the ten-year average peak day
temperature in July is 86.4 degrees Fahrenheit, whereas the actual average
peak day temperature in July of the Test Year was 92.5 degrees
Fahrenheit, a difference of 6.2 degrees Fahrenheit. This step is repeated
for each weather concept. The ten-year average of precipitation for the
week preceding the peak day in July is 0.18 of an inch of precipitation,
whereas the actual precipitation for the week preceding the peak day in
July of the Updated Test Year was 0.19 of an inch, for a difference of 0.02
of an inch of precipitation. I note that slight differences in the calculation
are due to rounding. The ten-year average of heating degree days on the
peak day in July is 0.0, and the actual peak day heating degree days in July
of the Updated Test Year was also 0.0, resulting in no difference from
normal.

Step 2 — The variance in weather from the ten-year average from Step 1
for each weather concept is multiplied by the respective weather
adjustment coefficient to determine the number of MW resulting from the
variance in actual weather from the ten-year average weather. Weather
adjustment coefficients are developed with econometric models using the
same methodology described earlier. To continue with the retail peak
demand example from Step 1, multiplying the variance in average peak
day temperature of 6.2 degrees Fahrenheit times the July 2020 coefficient
for average peak day temperature, which is 11.2847, yields 70 MW. This
step is repeated for each weather concept. Multiplying the variance in
precipitation one week prior to the peak day of 0.02 inch times the July
2020 coefficient for precipitation one week prior to the peak day, which is
-59.2903, yields -1 MW. Because there is no weather adjustment
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coefficient in July for heating degree days, this weather concept did not
have a weather adjustment in July.

e Step 3 — For each month, I summed the weather adjustments calculated in
Step 2 from each weather concept. Continuing with the example from
Step 1 and Step 2, this step produces a total weather adjustment of 69 MW
for the total retail peak demand for July 2020 (70 MW + -1 MW =
69 MW).

e Step 4 — Finally, I averaged the weather adjusted MW for the summer
months of the Updated Test Year for June 2020, July 2020, August 2020,
and September 2020 to arrive at a four-month average of weather’s impact
on the peak demand. Continuing with the example from the previous
steps, the average weather adjustment for the retail peak demand for the
four months of June, July, August, and September of the Updated Test
Year was 31 MW per month. Using the same methodology described in
Step 1 through Step 4, the average weather adjustment for the four months
of June, July, August, and September of the Updated Test Year was 19
MW per month for the full requirements wholesale peak demand at the
transmission level and 5 MW per month for the full requirements
wholesale peak demand at the production level. Pages 3-5 of Attachment
JEM-RD-3 contain the weather adjustment calculations for the retail peak
demand and the full requirements wholesale peak demand at the
transmission and production levels.

Did SPS calculate the effect of weather on the Golden Spread full load peak
demand coincident with the SPS system peak demand?

Yes. I calculated the effect of weather on the Golden Spread full load peak
demand coincident with the SPS system peak demand using the same
methodology previously described for weather adjusting the retail and full
requirements wholesale peak demand. The weather values used to adjust the
Golden Spread full load peak demand were calculated for the Texas service area.
As 1 explained earlier, the Texas service area weather is an average of the
Amarillo and Lubbock weather station data weighted by sales associated with the
respective regions of the SPS service area located in Texas. The peak demand

weather coefficients for Golden Spread were developed using an econometric
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model. The data used in the model includes historical peak demand for Golden
Spread, as well as the weather concept variables for average temperature and
accumulated precipitation for the week prior to the peak day, and an
autoregressive error correction term variable. For the Texas Panhandle, the
Updated Test Year summer months (June-September 2020) average peak day
temperatures were 2.5% above normal, and the accumulated precipitation was 0.2
inch or (64.2%) below normal.

What is the weather adjustment for the Golden Spread full load peak
demand coincident with the SPS system peak demand for the Updated Test
Year?

As shown on Page 2 of Attachment JEM-RD-3, the average weather adjustment
for the Golden Spread full load peak demand coincident with the SPS system
peak demand for the four months of June, July, August, and September of the
Updated Test Year was 27 MW per month. In other words, Golden Spread’s
actual peak demand was 27 MW higher than the weather normalized peak
demand. Page 5 of Attachment JEM-RD-3 provides the weather adjustment
calculation for the Golden Spread full load peak demand.

Why does SPS adjust its system retail peak demand and its firm wholesale
peak demand for purposes of this Texas retail rate case?

Certain allocation factors SPS uses to allocate system production and transmission
capacity costs among its three rate jurisdictions depend on relative levels of peak
demand for each jurisdiction. Consequently, to ensure that the allocation

percentages for each jurisdiction are determined on the same basis, it is necessary
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to adjust the peak demands in all three jurisdictions to account for the effects of
abnormal weather.

How did SPS use the weather-adjusted peak demand figures?

After calculating the weather adjustments for peak demand by customer class, |
supplied those peak demand adjustments to Mr. Luth, who used them to calculate
the class allocation of production and transmission capacity costs among classes.
The peak demand adjustments that I provided to Mr. Luth are on page 2 of

Attachment JEM-RD-3.
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VIII. FORECAST METHODOLOGY

Please briefly describe SPS’s methodology for forecasting rate year energy
and demand values.
SPS forecasts monthly customer counts, retail sales, retail peak demand, and full
requirements wholesale sales using econometric forecasting models. These
forecasts have been provided as required by Schedule O-7.1(CONF) of the RFP.
However, I note that SPS does not use the forecasted information discussed in this
section of my testimony to set rates. The forecasting is done solely for the
purpose of complying with the Schedule O-7.1 requirements.
What inputs does SPS use in its econometric forecasting models?
The inputs used to arrive at the dependent variable in the econometric forecasting
models are: (1) SPS’s historical customer counts and billing-month retail MWh
sales by jurisdiction and class; (2) SPS’s historical calendar-month MWh sales for
each full requirements wholesale customer; and (3) SPS’s historical retail peak
demand. For the explanatory variables, SPS obtains historical and forecasted
economic and demographic variables for the nation, state, and SPS service
territory from IHS Markit. Those explanatory variables are:

e population;

e number of households;

e Gross Domestic Product;

e Consumer Price Index;

e employment;

e personal income; and

e Industrial Production index for oil and gas extraction and drilling.
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SPS also obtains weather information to use as explanatory variables in the
models. As discussed earlier, that weather information, which comes from
NOAA weather stations located in Amarillo, Lubbock, and Roswell, is composed
of 65-degree based heating degree days, 65-degree based cooling degree days,
precipitation, and temperature. Other variables used by SPS include
autoregressive and moving average correction terms, the number of days in the
billing month, total retail sales, customer counts, seasonal binary variables, trend
variables, and various other binary variables.

What are the outputs from SPS’s econometric models?

The outputs from the econometric models are forecasts of customer counts,
billing-month retail MWh sales by jurisdiction and class, calendar-month MWh
sales for each full requirements wholesale customer, and retail peak demand. The
forecast models and model data are provided in Schedules O-9.1 through
0-9.3(CONF).

Did SPS make any adjustments to the outputs?

Yes. SPS converted the billing-month sales data to calendar-month sales data. In
addition, SPS adjusted the model output for incremental Demand Side
Management savings, load growth or load reductions that are identified by
commercial customer account managers and that would not be captured in the
historical modeling data, and increased sales due to customers’ charging of

electric vehicles.
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How did SPS determine the estimated monthly calendar-month sales for the
forecast period?
SPS calculated the calendar-month sales based on the projected billing-month
sales for the following customer classes:

e Residential Service;

e Residential Space Heating Service;

e Small Commercial and Industrial;

e Large Commercial and Industrial;

e Municipal and School Service; and

e Street and Area Lighting.
SPS calculated the calendar-month sales both in terms of the sales load
component that is not associated with weather (i.e., “base load”) and the sales
load component that is influenced by weather (i.e., “total weather load”). The
weather was measured in terms of normal heating degree days, cooling degree
days, and precipitation as described earlier. SPS calculated the base load sales
and the total weather load sales components for each class, and the two
components were then combined to provide the total calendar-month volumes.
How did SPS calculate the calendar-month base load component?
SPS calculated the calendar-month base load component using four steps:

e Step 1 — SPS calculated the billing-month total weather load by
multiplying the billing-month sales weather normalization regression
coefficients (defined in terms of billing-month heating degree days,
cooling degree days, and number of customers), times billing-month

normal heating degree days and cooling degree days, and then multiplying
the product times the projected customers.
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e Step 2 — SPS calculated the billing-month base load sales by taking the
difference between the projected total billing-month sales and the
billing-month total weather load (as calculated in Step 1).

e Step 3 — SPS next determined the billing-month base load sales per billing
day by dividing the billing-month base load sales (from Step 2) by the
average number of billing days per billing month.

e Step 4 — SPS then calculated the calendar-month base load sales by

multiplying the billing-month base load sales per billing day (from Step 3)
times the number of days in the calendar month.

How did SPS calculate the calendar-month total weather load component?
SPS calculated the calendar-month total weather load component in the same way
it calculated the billing-month total weather load (as described in Step 1 above).
SPS performed the calculation by substituting the calendar-month sales weather
normalization regression coefficient (defined in terms of calendar-month heating
degree days, cooling degree days, and number of customers) and the calendar-
month normal heating degree days and cooling degree days.

How did SPS calculate the calendar-month total sales?

SPS calculated the calendar-month total sales for the customer classes listed
earlier by combining the calendar-month base load and calendar-month total
weather load components. For the Street and Area Lighting class and the Large
Commercial and Industrial class, SPS calculated the forecasted calendar-month
sales based on the projected billing-month sales in the same manner as detailed
above. However, for these classes, there are no total weather load sales. The
calendar-month total sales for these classes were calculated only in terms of their
base load, where the billing-month base load equaled the projected billing-month

sales.
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Please describe how the other portions of SPS’s customer count and sales
forecasts are developed.

The sales forecasts for SPS’s firm partial requirements loads are based on contract
terms and analysis of historical trends. The sales forecasts for SPS’s full
requirements customers are based on econometric models with Gross County
Product, Oil and Gas extraction index, weather concepts, trend variables, and
seasonal and other binary variables as explanatory variables.

How are the Texas voltage level MWh sales estimates derived?

Texas retail sales by customer class are allocated to voltage levels using historical
sales proportions. After developing both the SPS system and Texas retail sales
estimates by voltage level, SPS derives the MWh sales estimates at the source by
applying the voltage level loss factors to the sales estimates. A loss factor
represents transmission and distribution losses, plus all unaccounted for energy.
How is SPS’s system peak demand forecast developed?

SPS develops the retail peak demand forecast using an econometric model, with
monthly historical system retail peak demand (MW) as the dependent variable,
and system retail sales, weather concepts, and month specific binary variables as
explanatory variables. For full requirements wholesale peak demand forecasts at
the delivery point, SPS uses historical monthly load factors to develop monthly
peak demands based on the projected monthly sales. A load factor is the ratio of
sales to the peak demand sustained over a period of time. The formula to
calculate the load factors is:

Sales (MWh)

Load Factor (%)=
Peak Demand (MW) x hours per month
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Peaks at the delivery point are then grossed up to the source by applying loss
factors.

The projected load factors are based on historical load factors. The
monthly load factors and loss factors used for the forecast period are assumed to
be the same as the historical fload factors and loss factors.

Q. Have you provided SPS’s forecasted monthly sales and system peak
demands?

A. Yes. SPS’s sales forecast and system peak demands are provided in Schedule
0-7.1 (CONF)."?

Q. Does this conclude your pre-filed direct testimony?

Yes.

12" T note that Schedule O-7.1(CONF) includes the load of Lubbock Power & Light (“LP&L”),
which is currently a transmission customer of SPS. However, as contemplated in the Commission’s final
order issued in Docket No. 47576 and discussed by other SPS witnesses in this proceeding, SPS expects
that approximately 470 MW of LP&L’s load will be disconnected from SPS’s system and transition to the
Electric Reliability Council of Texas system on June 1, 2021.
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AFFIDAVIT

STATE OF COLORADO

COUNTY OF JEFFERSON

N N N

JANNELL E. MARKS, first being sworn on her oath, states:

I am the witness identified in the preceding testimony. I have read the testimony
and the accompanying attachment(s) and am familiar with the contents. Based upon my
personal knowledge, the facts stated in the testimony are true. In addition, in my judgment
and based upon my professional experience, the opinions and conclusions stated in the
testimony are true, valid, and accurate.

ClawnitE Me b,
JAN}*IELL E. MARKS

Subscribed and sworn to before me this Qsmday of January, 2021 by

JANNELL E. MARKS.
(ﬁf?f’\‘

Notary Public, State of Colorado

My Commission Expires: 0 & ‘ZZZ'Z‘QDDZ)

ENEIDA M HARMEN|NG
Notary Public
State of Colorado o
Notary ID # 200640333
My Commission Expires 08-22-2022
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