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DIRECT TESTIMONY
OF

MARISOL E. MILLER

Case No. ER-2018-0146
Please state your name and business address,
My name is Marisol E. Miller. My business address is 1200 Main, Kansas City, Missouri
64105.
By whom and in what capacity are you employed?
I am employed by Kansas City Power & Light Company (“KCP&L” or “Company”) as
Supervisor — Regulatory Affairs.
On whose behalf are you testifying?
I am testifying on behalf of KCP&L Greater Missouri Operations Company (“GMO”).
What are your responsibilities?
My general responsibilities are to provide support for the Company’s regulatory activities
in the Missouri and Kansas jurisdictions. Specifically, my duties include class cost of
service support, rate design, tariff management, filing preparation, and load research
support. I also manage certain analytical activities for the department including rate
change implementation, billing determinant calculation, and retail revenue calculation.
Please describe your education, experience and employment history.
I hold a Masters of Business Administration degree from Rockhurst University with an
emphasis in Management. I also was awarded a Bachelor of Science in Business
Administration Magna Cum Laude with an emphasis in Business Finance and

Banking/Financial Markets from the University of Nebraska at Omaha. In addition to



10
11
12
13
14
15
16
17
18
19
20
21
22

23

those academic credentials, the Institute of Internal Auditor’s (“ITA”) and the Association
of Certified Fraud Examiners (“ACFE”) have certified me as a Certified Internal Auditor
and Certified Fraud Examiner respectively.

I began my career at First Data Corporation working as Financial Analyst/Senior
Financial Analyst from October of 1999 until June of 2003. My primary responsibilities
included Financial Analysis, Forecasting, & Reporting. [ then joined the Sprint
Corporation working there from 2003 until 2006, where my role evolved from work as a
Financial Analyst to Internal Audit work focused on Sarbanes Oxley Compliance.

I joined KCP&L in August of 2006 working as a Senior/Lead Internal Auditor. I
led various projects of increasing complexity and most notably was the on-site Internal
Auditor for the approximately $2 billion Comprehensive Energy Plan latan 2
Construction project.

I have worked in the Regulatory Affairs Department since 2011 holding various
positions covering areas including Integrated Resource Planning (“IRP”), Missouri
Energy Efficiency Investment Act (“MEEIA”)Demand-Side Management (“DSM”),
compliance reporting for multiple areas in transmission and delivery, and rate case
support.

Have you previously testified in a proceeding before the Missouri Public Service
Commission (“Commission” or “MPSC”) or before any other utility regulatory
agency?

Yes, I provided written testimony before the Kansas Corporation Commission (“KCC”)
and testified in a proceeding before the Missouri Public Service Commission in Docket

No. ER-2016-0285 supporting the Company’s request for a rate increase.
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What is the purpose of your testimony?
The purpose of iy testimony is to:
I Explain how the Company satisfied the MPSC’s minimum filing requirements
(“MFR”) under 4 CSR 240-3.030 for this rate case filing;
II. Explain and support the Company’s annualized/mormalized revenues;
III.  Provide an update on MPSC ordered Rate Design Studies
IV.  Explain the Electric Class Cost of Service (“CCOS”) Study; and
V. Explain and support the Company’s Electric Rate Design.
I. MINIMUM FILING REQUIREMENTS
What is the purpose of this part of your testimony?
The purpose of this part of my testimony is to confirm that GMO has satisfied the
MPSC’s MFR, as set forth in 4 CSR 240-3.030,
How did GMO satisfy the MFR?
The following information was prepared and attached to the Company’s Application filed
concurrently with this testimony, to address the specific requirements of the MFR as

outlined in 4 CSR 240-3.030(3):

A. Letter of transmittal;
B. General information, including:
I. The dollar amount of the aggregate annual increase and percentage over

current revenues;
2. Names of counties and commmunities affected;

3. The number of customers to be affected;
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4. The average change requested in dollars and percentage change from
current rates;
5. The proposed annual aggregate change by general categories of service
and by rate classification;
6. Press releases relative to the filing; and
7. A summary of reasons for the proposed changes.
1I. ANNUALIZED/NORMALIZED REVENUES
Were the retail revenues included in this filing prepared by you or under your
supervision?
Yes, they were.
Will you describe the method used in developing the revenues for this case?
Both the weather-normalized kilowatt-hour (“kWh”) sales and customer growth levels by
rate class were developed by Company witness Albert R. Bass, Jr. Mr. Bass explains
those figures in his Direct Testimony. The test year used by the Company in this case
was the 12 months ending June 30, 2017, which we expect will be updated through June
30, 2018. The monthiy bill frequencies for the 12 months ending June 30, 2017, that
contain the billing units for each of the billing blocks for the various rate components,
were developed under my supervision. GMO’s test year spanned a period where billed
revenues included rate classes/rate structures that were pre-consolidated (July 2016-
February 2017), as well as, consolidated (February 2017-June 2017). As such,
consolidated bill frequencies were developed by collecting the actual usage and customer
counts billed in each month of the test period and applying them to the existing rate

structures. The pre-consolidated actual revenues were weather normalized and adjusted
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for customer growth. The pre-consolidated revenues were then multiplied by the rate
increase that took effect on February 22, 2017 to obtain the weather normalized and
customer growth adjusted monthly revenues available. Finally, these monthly revenues
by class were moved to the equivalent consolidated rate class (e.g. pre-consolidated small
general service class revenues were moved to the equivalent consolidated small general
service class). The sum of these monthly revenues was compared to the actual revenues
for the test year ending June 30, 2017 to determine the revenue adjustment contained in
the Summary of Adjustments attached to the Direct Testimony of Company witness
Ronald A, Klote as Schedule RAK-4 (adjustment no. R-20).

Were all class revenues developed as described above?

Yes, except for the Large Power Class. The Large Power class revenues generaily
followed the methodology outlined above, but were developed on an individual customer
basis. Customer growth was accounted for by the annualization of usage for new
customers switching {or starting new service) to the Large Power Class or customers
leaving the Large Power Class (either due to switching or stopping service) through the
end of the test year period,

The Company has several riders in place to recover particular costs. How will these
mechanisms affect the requested increase in this case?

The Demand-Side Investment Mechanism (“DSIM”) and the Rencwable Energy
Standard Rate Adjustment Mechanism (“RESRAM”) Rider is separate from the revenue
requirement requested in this case and thus the associated DSIM/RESRAM revenues
have been removed from the total revenues available. The fuel adjustment clause

(“FAC”) rider base amount has been re-based within the current revenue requirement. In
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addition to my testimony on the FAC, please see the Direct Testimony of Tim M. Rush
for the primary details concerning the FAC in this case.
I1}. RATE DESIGN-STUDIES-UPDATE
Rate Design studies were ordered in GMO’s last rate case. Can you explain what
was ordered and the status of the studies?
In GMO’s last rate case (“ER-2016-0156), a Stipulation & Agreement (“S&A”) was
filed on September 20, 2016 outlining several studies to be compieted by GMO’s next
rate case or rate design case. The specific S&A language included the following:
“Agree to study 1) modifying GMO'’s seasonal rates in a future rate proceeding to
establish rates for Peak months and Shoulder months, as opposed to GMO’s
crrent Summer/Non-Summer seasonal split, including applicable determinants;
and 2) responsibie energy use as related to residential block rates. The Company
will work with the Signatories to define the scope of study. GMO will file the
results of this study as part of its direct testimony in GMQO's next general rate
case or rate design case, whichever occurs first.”
“GMO will include in its direct filing in its next rate case or rate design case a
study of TOU rates for GMO including TOU residential and SGS rates, critical
peak rates, Electric Vehicle TOU rates for stand-alone charging stations, TOU
rates applicable to Electric Vehicle charging associated with an existing account,
Real Time Pricing, Peak Time Rebates, and other rate types which could
encourage load shifting/efficiency. GMO will propose rates based on this study no

later than ifs next rate case or rate design case.”
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Are these studies included/filed in this rate case filing?
Yes. They are attached as Schedules MEM-1, MEM-2, and MEM-3.
What were the overall results of the studies?

Residential Seasonal Study - The purpose of this study was to consider alternate

methods for representing the seasons within the residential rates, specifically a peak and
shoulder month seasonal rate structure, as opposed to the current summer/winter seasons,
if the change would better reflect the current drivers of system capacity needs, the market
energy price variation, and any other relevant drivers.

Based on the overall analysis, this study does not support modifying the current
seasons used by GMO. The cost analysis documents higher average costs in the summer
months supporting the current two season rate structure, and the review of regional utility
rates indicates that the GMO summer/winter seasons is consistent with the seasonal
structure used by other utilities. Furthermore, introducing additional seasons would lead
to greater complexity and create potentially confusing price signals for customers due to
the cyclical nature of the billing process.

Residential Block Study - The purpose of this study was to evaluate the role of

residential energy blocks in promoting responsible energy use. This analysis was not
intended to determine which rate structures should be offered, but rather to identify
appropriate rate block thresholds to promote responsible energy use for a variety of rate
structures that will be considered in future Company rate design analysis.

Review of electric block rate structures in the region show that many of the

neighboring, summer peaking utilities, like GMO, continue to use a block rate design
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during the winter season to achieve price segmentation reflective of the benefits of
mmproved load factor and the reduced costs of off season uses.

Policy goals are shifting from the simple energy conservation focus of yesteryear
toward achieving greenhouse gas (“GHG™) reductions. Many are recognizing the need
to assess the GHG emissions associated with various ways to power end-uses, as
opposed to simply managing the number of kilowatt-hours consumed. To that end,
“emissions efficiency” may be as or more important than “energy efficiency” moving
{orward and ultimately may be the best measure of responsible energy use, Some rate
designs that can deviate from a cost basis, like the inclining block rates (“IBR”), create
an economic disincentive to pursue beneficial electrification.

Two types of alternative residential rate designs are often proposed to meet
rapidly evolving customer needs in the near-term; time based rates and demand based
rates. Based on literature review and considerations discussed in the study, time-of-use
(“TOU”) and Demand rate options are the best rate designs for the Company to pursue to
meet the objectives of responsible energy use, demand-side management, and beneficial

electrification.

Time of Use Study - GMO retained the consulting services of Burns &

McDonnell (“BMcD™) to conduct a TOU Rate Study and to prepare a report which
addresses the MPSC’s order in the 2016 GMO rate case.

The TOU Rate Study (“Study”) consisted of collecting information and
conducting qualitative and quantitative analyses of the existing GMO Residential and
Small General Service rates and analyzing new Residential and Small General Service

TOU rate designs.
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The development and design of rates for the Residential and Small General
Service classes was based upon consideration of Company goals, application of good rate
making principles, consideration of the qualitative ratings, comparison to common
practice, and the experience of BMcD in this area. Further, the designs were evaluated
using load research and CCOS analysis, designed to be revenue neutral to the existing
rates in each class, reflect the utility’s CCOS by season and time-period, and to meet
GMO and KCP&L’s rate design objectives described in the report.

The Study recommendations include offering three new Residential rate options:
(1) a Demand Rate, (2) a TOU Energy rate, and (3) a combination TOU Energy and
Demand Rate. Results of the pilot should be used to make informed decisions about the
rate design and the required system configurations before rolling out other rate
modifications to a larger number of Residential and Small General Service customers.

The Study also includes the recommendation that MEEIA be used as the
foundation for the optional rates and that they be MEEIA programs in the next MEEIA
Filing. The recent DSM potential study analyzed these rate options as demand side
measures, to address requirements outlined in the Missouri Chapter 22 Electric Utility
Resource Planning (IRP). These rates are proposed, in pait, to attempt to achieve the
potential demand side benefit identified in the IRP process. However, the IRP process
largely ignores the ratemaking process, particularly, the treatment of revenue recovery, as
it assumes perfect rate making. Since that is not a reasonable outcome and since these
rate design options align with the goals of MEEIA, it would be appropriate to explore
possible inclusion as a MEEIA program that recognizes the need for the Company to be

kept whole when promoting energy efficiency, demand response programs, and demand-
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side rates that are expected to impact the company’s revenue requirement and ability to
recover fixed costs.

How were the study results used in this case?

The Company is including a proposal to offer to Residential Customers a Demand Rate
Pilot, a TOU Energy Pilot, and a pilot that inctudes a TOU Energy Rate and a Demand
Rate in this rate case filing.

Did you propose every Burns & McDonnell recommendation in this case?

No. There were many recommendations that were made over an extended timeline
contingent upon many factors outside those considered in the study. Those factors
include technology limitations (e.g. 100% Advanced Metering Infrastructure (“AMI”)
roll-out), rate case outcomes, and pilot results over time, etc. The most significant
recommendation that was not included in this filing is a pilot offering for the Small
General Service (“SGS”) class. Given the expected demand response and limited impact
to the SGS Summer Load, it was decided that the focus would be on the Residential pilot
offerings.

Why are the TOU proposals only being filed as pilots?

The Company’s plan to ensure pilot success is to track and analyze pilot program
results/progress over time to inform future rate design modifications, as well as, leamn
more about customer needs and wants, given available technology and information, and
to help improve customer education on a smaller scale. This information will take some
time to analyze, as well as, require further consideration and modification to determine
that a broader implementation will be beneficial to most customers in the Residential

class. Ultimately, these pilot programs should be beneficial and effective, following

10
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sound rate design principles that include supporting efficient use of energy, utilization of
cost of service based rate designs, providing revenue sufficiency and stability and
providing customer value and satisfaction, while minimizing negative customer impact
including rate shock.
Did the Company include the exact rates from the TOU study in the proposed pilot
tayiffs?
No, the TOU study utilized dated (latest available at the time the study was performed)
Class Cost of Service Studies and Load Research. The Company used the latest available
Load Research and CCOS inforination in this case for purposes of proposing the pilot
rates. Those rates should be refined as better information is made available,
Could the offering of TOU Pilots result in a negative impact to the Company’s
financials?
Please see Company Witness Tim Rush testimony for information on the potential
financial impact to the Company and why the effective date of the tariffs needs to be
delayed.
IV. ELECTRIC CLASS COST OF SERVICE STUDY

Please give an overview of the Company’s testimony supporting the electric Class
Cost of Service study.
The CCOS study is supported by the following Company witnesses:

e Brad Lutz’s direct testimony includes a summary of past CCOS studies and

production allocation methodologies used and provides an explanation of the

process resulting in a recommended change in the production allocation method.

11
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¢ Tom Sullivan’s direct testimony provides a discussion and support for utilization
of the Average & Excess production allocation method (“A&E”).
o This testimony includes discussion of the preparation of the CCOS study filed in
this proceeding.
Has the Company performed a CCOS study for this case?
Yes, the Company performed a CCOS study representative of the GMO jurisdiction. A
summary of the results of the Company’s CCOS studies are attached and marked as
Schedule MEM-4.
Was the study prepared by you or under your direct supervision?
Yes, it was. Consistent with prior filings, the Company retained the services of
Management Applications Consulting who performed the primary CCOS modeling using
their proprietary software and data provided by the Company.
Has the Company filed a CCOS in previoﬁs rate cases?
Yes. In all rate cases filed since 2008, the Company has filed a CCOS study.
What is the purpose of the CCOS study?
The purpose of the CCOS study is to directly assign or allocate each relevant component
of cost on an appropriate basis in order to determine the contribution that each customer
class and rate makes toward the Company’s overall rate of return. The CCOS analysis

strives to attribute costs in relationship to the cost-causing factors of demand, energy and

cusfomenrs.

12



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Would the CCOS study serve as the basis for the determination of increasing or
decreasing overall revenue levels for GMOQ?

No. Determination of the revenue requirement requested in this case is accomplished
using the jurisdictional model sponsored by Company witness Ronald A. Klote. The
CCOS model uses the information from the jurisdictional model as an input for the
primary purpose of exploring the distribution of costs to the respective classes.

What classes are used as a basis for this CCOS study?

The primary classes the Company used in its analysis are Residential, Small General
Service, Large General Service, Large Power Service, and Lighting. Additionally, the
study includes details at the rate level.

Do these classes and rates conform fo the proposed electric rate tariffs?

Generally, they do. The Residential class has several rate classifications available to it
that include general use, one-meter general use and heat, and a two-meter rate with
general use on one meter and a separate meter for space heating, The Small General
Service and Large General Service classes also have general usage rates and all electric
rates, plus they can be specific to the voltage level at which the customer receives
service. The Large Power Service class is distinguished by the specific voltage at which
the customer receives service. In total, the Company has four classes of service (plus
Lighting), but has approximately 27 rates to meet the specific needs of the customer and
reporting and billing requirements.

What test year was used for the CCOS study?

The study is based on a historical test year of the 12 months ending June 30, 2017, with

known and measurable changes projected through June 30, 2018.

13



10

11

12

13

14

15

16

17

18

19

20

21

22

What general categories of costs were examined and considered in the development
of the CCOS study?
An analysis was made of all elements of cost as defined by the Federal Energy
Regulatory Commission Uniform System of Accounts, including investment (rate base)
and expense (cost of service) for the purpose of allocating these items to the customer
classes. To achieve this allocation we begin by functionalizing and classifying costs.
Please explain what you mean.
In order to make the appropriate assignment of costs to the appropriate class of customer,
it is necessary to first group the costs according to their function. The functions used in
the CCOS study were production, transmission, distribution, and other costs. The next
step was to classify the costs. Costs are classified as customer-related, energy-related, or
demand-related.
What do you mean by customer-related, energy-related and demand-related?
Customer-related costs are those costs necessary to provide electric service to the
customer independent of any usage by the customer. Some examples of these costs
include meter reading, customer accounting, billing and some investment in plant
equipment such as the meter and service line, facilities that are all necessary to make
service available, Portions of the distribution facility are separated between the customer
costs and the demand costs.

Energy-related costs are directly related to the generation and consumption of

energy and consist of such things as fuel and purchased power and certain transmission

CcOsis.

14
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Demand-related costs relate to the investment and expenses associated with the
Company’s facilities necessary to supply the customer’s full load requirements
throughout the year. The majority of demand-related costs consist of generation,
transmission plant and the non-customer portion of distribution plant.

After the above classification of plant investment and operating costs into customer-
energy- and demand-related components, what was the next step in the CCOS
study?

The next step was to allocate each of the three categories of cost to each customer class
utilizing allocation factors appropriate for each of the above categories of cost.

How are the allocation factors generally defermined?

Costs are evaluated to determine the cause driving the cost to be incurred and to establish
an allocation method that best distributes the cost based on that causation. Customer-
related costs are generally allocated on the basis of the number of customers within each
class. Data for the development of the customer-related allocation factors came from
Company billing and accounting records. Some of the customer-related accounts were
allocated based on a weighted number of customers to reflect the weighting associated
with serving those customers.

Energy-related allocation factors were derived on the basis of each customer
classes’ respective energy (kilowatt hour) requirements. Kilowatt-hour sales to each
customer class were available from Company records. The sales data was adjusted fo
reflect normal weather, system losses and unaccounted for, in order to assign the

Company’s total system output,

15
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How are class demand allocation factors generally determined?

The data necessary to develop class demand allocation factors (production and
transimission) were derived from the Company’s load research data. Such data consisted
of the hour-by-hour use of electricity by each customer class throughout the study period.
Was GMO?’s load research data used to develop any other allocators?

Yes, it was used to develop distribution plant allocators based on customer’s non-
coincident loads within each blass.

Are any costs assigned directly to classes?

Yes. In those instances where the costs are clearly attributable to a specific class, they
are directly assigned to that class.

What method do you propose to allocate production plant?

Production plant is the single, largest component cost to allocate to the classes within the
study. As such, the production allocator has the most impact on the outcome of the
CCOS study. After considering all allocation theories and ensuring that the selected
method aligned with the principles of reflecting actual planning and operating
characteristics, cost causation, recognizing the broad set of customer class characteristics
and their usage, and producing stable results on a year to year basis, the Company
selected the utilization of the Energy Weighted approach, specifically the Average &
Excess Production Plant Allocation method, incorporating a four (4) Coincident Peak
(CP) component. An Energy Weighted approach was viewed to be cost effective,
balanced through its incorporation of energy, and less subjective than other methods.

Utilization of the Average & Excess method is an energy-weighted method of production

16
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plant allocation that gives classes a reasonable balance between the energy and capacity
function of generating facilities.

Has this allocation method been proposed hefore?

Yes. Company witness Tom Sullivan identifies in his direct testimony other companies
in the region that have proposed this method. In addition, other parties have proposed
variations of the A&E in testimony of other GMO rate case dockets.

How were the fuel costs associated with the production plant allecated in the CCOS
study?

Fuel costs were allocated using a monthly kWh allocator. Based on monthly fuel costs
from the Company for the 12 months ended June 30, 2017, each month’s fuel costs were
allocated to each customer class’s corresponding calendar month kWh sales adjusted for
losses. These allocated results were summed by rate and major customer class to identify
a proxy fuel allocator which was then used to allocate the actual fuel costs shown in the
CCOS study.

How were the off system sales margins that GMO receives from its external sales of
energy allocated?

They were allocated using the Energy allocator.

What method did you use to allocate transmission plant costs?

Transmission plant costs were allocated using Average & Excess -4 four coincident peaks
(“4CP™).

What method did you use to allocate Distribution Plant?

Distribution Plant was primarily allocated using a Non-Coincident Peak (“NCP”) demand

allocator based on the use of NCP class demands for Primary Plant in Accounts 360
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through 367, with the exception of Account 363, which used a 12-CP demand allocation.
Also, Accounts 364, 365, 366 and 367 included metho_ds to recognize primary and
secondary voltage cost separation.

What method did you use to allocate Line Transformers and secondary plant?

Line Transformers and secondary plant costs were allocated to customers receiving
secondary service based on the weighted average of the diversified class demands (NCP)
and undiversified individual customer maximum demands.

What method did you use to allocate Services?

Since we consider services customer-related, these costs were allocated based on the
customers total diversified maximum customer demands.

What method did you use to allocate Meters?
Meter costs, recorded to Account 370, are also customer-related and were allocated using
an assignment of all meters and metering devices to customer rates.
Did you include any other rate base elements in the study?
Yes, multiple rate base elements have been included, The following details their
allocation:
» Additions to net plant included cash working capital, materials and supplies,
prepayments, fuel inventory, and various regulatory assets.
* The cash working capital component of rate base was developed and allocated on
related expenses or plant in the CCOS study.
* Materials and supplies were allocated on total plant .
» Prepayment items were allocated on total plant.

¢ Fuel inventory was allocated on energy.

18
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» The regulatory assets were allocated on labor, energy, or demand allocation
factors depending on the costs tracked.
* The accumulated deferred taxes were allocated on total plant,
¢ Customer advances for construction were allocated on total distribution plant.
* Customer deposits were developed using the data analysis by customer group
available from the Company.
What revenues did you use for this study?
The class and rate revenues were developed under my supervision and were discussed
earlier in this testimony. Other sources of revenues such as Miscellaneous Revenues
were allocated consistent with the revenue source.
How were Operation and Maintenance (“O&M?”) Expenses allocated?
O&M Expenses were allocated using various methods dependent of the cost causation.
O&M for production, transmission and distribution plant were allocated to customer
classes following plant.  Customer Accounts Expenses, Customer Services and
Information Expenses, Sales Expenses, and Administrative and General Expenses were
allocated based on the results of individual allocation studies. Administrative & General
expenses were primarily allocated on the labor allocator with the exception of the
following:
e Account 930.1, General Advertising, which was allocated based on the number of
customers
* Account 928, Regulatory Commission expenses, which was primarily allocated to
classes on revenues at the uniform claimed rate of retuin

* Account 935 Maintenance of General Plant, which was allocated on general plant.

19
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What is the next step after the allocations are applied?

The next step is to determine the refative return on rate base for each of the classes and
rates in the study. The ratio of class revenues less expense (net operating income)
divided by class rate base will indicate the rate of return being earned by the Company
that is attributable to a particular class. It is necessary to keep in mind that this
calculation only represents a snapshot in time. The results of the CCOS study will most
likely vary over time. The results of the study will also vary if you apply different
allocation factors to the study. By applying different methods to the allocation process,
you can change the outcome of the CCOS study.

What were the results of the CCOS study?

The jurisdictional rate of return was calculated to be 6.9%. Individual classes’ rates of
return at current rates vary, and based on the current costs, are shown in the following

table.

Residential | Small Large Large General | Thermal | Other
General | General | Power | Time of | Service | Lighting
Service | Service | Service | Day
Service
5.3% 13.2% 7.4% 8.2% 11.5% 4.5% 6.2%

If rates were changed so that GMO earned the same rate of return from each
customey class, how much would each class’s rates need to change?
To achieve the jurisdictional revenue increase of 2.6%, the classes should be adjusted by

the percentages in the table below.

Residential | Small Large Large General Thermal Other
General General Power TOD Service Lighting
Service Service Service Service

9.1% -15.5% 0.8% -1.5% -11.2% 11.2% 6.7%

20
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What general conclusion can be made from these results?

The results of the CCOS study show that each class of customers recovers the cost of
service to that class and provides a return on investment. The results also show the
Residential, Thermal, and Lighting classes revenues are below the Total Missouri
(“MO”} Retail rate of return level, the Large Power and Large General class revenues are
above the Total MO Retail rate of return, while the Small General and General Time of
Day (*“TOD”) Service class revenues are well above.

In addition to the class results, was the study used to provide any additional
information?

Yes, another element of the study was to explore costs at the rate level. This data
provides additional information to aid the Company in preparing its rate design.
Schedule MEM-5 is attached and contains this rate level information.

Is seasonality still reflected in the study?

No. Seasonality has been removed from the study because it more closely relates to rate
design and is discussed in the rate design section of this testimony.

Are you proposing changes to the class revenues based on the results of the study?
Yes.

Are you proposing changes to class revenues that are reflective of an equalized rafe
of return by class?

No. The exact application of changes in rates that aim for an equalized rate of return by
class would have been extremely detrimental to our residential customers and not in line
with sound rate design principles. Instead, the Company opted for a gradual approach to

adjusting revenues and rates. Utilizing the results from the study prepared based on the
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Average & Excess production allocation; the Company has identified the following
recommended changes to class revenues:
» Apply a 3.85% increase to the Residential class, and
* Apply a 1.31% increase equally to the remaining classes
Application of these proposals to the electric rates is discussed further in the rate design
section of this testimony.
In proposing class revenue shifts, is there an expectation of rate switchers that
should be considered and taken into account?
Yes. Revenue losses associated with potential rate switching resulting from the above
rate changes are possible. The Company plans to size this impact by the True-up and if
possible, sooner,
V. ELECTRIC RATE DESIGN

Are you sponsoring the electric tariffs filed in this case?
Yes, I am.
Please summarize the proposed rate design recommendation for the electric tariffs
and any additional proposed changes to the tariffs?
The Company is requesting an annual aggregate decrease over current revenues reflecting
impacts before the rebasing of fuel for the fuel adjustment clause, in the amount of $2.4
million (-0.32%). The aggregate annual increase over current revenues including the
rebasing of fuel for the fuel adjustment clause is $19.3 million (2.61%).

Utilizing the results of the CCOS, the Company is proposing that an increase of
3.85% be applied to Residential class revenues with a customer charge of $14.50. The

$14.50 proposed customer charge is based on the results of the CCOS and is consistent
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with prior Commission approved customer charges.  The remaining revenue
shortfall/increase was then applied equally to remaining Residential bill components.
1.31% increase would be applied to all remaining classes on an equal percentage basis,
including Lighting, but excluding the recently approved Light Emitting Diode (“LED”)
Municipal Street Lighting rates. Company witness Brad Lutz provides additional support
for how the increase will be applied to the LED Lighting rates, The Large General
Service and Large Power classes would have 75% of the increase applied to the second
energy block with the remainder of the increase applied equally to the remaining
components. The summary of revenues and proposed increase by class may be found in
Schedules MEM-6 and MEM-6A.

Are there any new tariffs being filed as part of this case?

Yes, the Company is proposing a tariff for electric vehicle charging stations resulting
from KCP&L’s Clean Charge Network program. Company Witness Tim M. Rush
explains this in detail in his Direct Testimony. Additionally, a new Renewable Energy
Rider, a Solar Subscription Pilot Rider, as well as proposal of a new Standby tariff,
Company Witness Brad Lutz explains this in detail in his Direct Testimony, as well as,
and update on the latest lighting initiatives.

Please summarize the proposed changes to rules & regulation tariffs or other non-
base rate tariffs.

The specific, proposed changes to rules and regulations and non-base rate tariffs may be
found in Schedule MEM-7. Changes are proposed to better align the rules &
regulations with current costs or planned business practices and are generally minimal in

impact. The most significant changes included climination to of the frozen Real-Time
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Pricing tariffs and modifications of the Special Contracts tariffs. The special contract
tariffs were streamlined to better align with business practices and the frozen RTP tariffs
arc being proposed to be eliminated given the administratively burdensome naturc to
maintain these frozen tariffs.

Does the Company propose any changes to the GMO Lighting class?

Yes. As mentioned previously, the CCOS studies indicated the unmetered Lighting class
should be increased. However, based on the introduction of LED in GMO’s jurisdiction
in tariff filing JE-2016-0344 on June 1, 2016, the application of this increase will impact
specific lighting rates only. Please see the Direct Testimony of Company witness Brad
Lutz for more detail on how this increase will be applied within the Lighting class.

Are you proposing any additional tariff changes?

Yes, there have also been changes to the FAC tariffs that are explained in detail in the
Direct Testimony of Company witness Tim, M. Rush.

Docs that conclude your testimony?

Yes, it does,
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L Executive Summary

Under the terms of settlement* for its most recent rate case (ER-2016-0156), Kansas City Power & Light
(KCP&L) Greater Missouri Operations Company (GMO) conducted this study to evaluate the
reasonabieness of modifying the seasonal rate structure for residential customers. The purpose was to
consider alternate methods for representing the seasons within the residential rates, specifically a peak
and shoulder month seasonal rate structure, as opposed to the current summer/winter seasons, if the
change would better reflect the current drivers of system capacity needs, the market energy price
variation, and any other relevant drivers,

The results of this analysis support the current summer/winter seasons when evaluated on an allocated
cost basis. To help in the evaluation of monthly capacity and energy costs, a residential revenue
requirements model was constructed using aliocated rate base costs and actual operating cost data
from 2015 and 2016, which represent the first two full years of GMO's participation in the Southwest
Power Pool (SPP) Integrated Marketplace?. These costs were applied to weather-normalized, customer
growth-adjusted {WN/CG) billing frequency data® to estimate an average cost per kWh. The analysis
shows the monthly average cost {$/kWh) for residential customers is distinctly higher in the summer
months of June through September. The model estimates the average cost for the summer months of
$0.15/kWh in both 2015 and 2016, while all other non-summer months averaged about 5 cents per kWh
lower, or $0.10/kWh. Figure 11 on page 19 shows the difference in summer and non-summer prices
based on the residential revenue requirements model and provides support for the current
summer/winter seasons.

From the scope of work developed with the rate case settlement Signatories, cost alignment was
established as a critical consideration and therefore the primary driver of the analysis. Rate base costs
were allocated based on a review of customer usage data® that documented higher average and peak
usage in the summer months. This peak component of the allocation methodology is reflective of the
utility planning process and is consistent with the approach employed in filing for the recent GMO rate
case. The resulting allocation produced rate base costs® that were higher in the summer months, driven
primarily by the combined average and peak method applied to production assets®. Operating costs
were assigned based on a review of historical data. The review documented somewhat higher SPP
market costs in the summer months on a $/kWh basis. However, the variability from month to month

1ER-2016-0156 Non-Unanimous Stipulation and Agreement, filed September 20, 2016 {“ER-2016-0156
Stipulation”)

2 hitps:/fwww.spp.org/markets-operations/integrated-marketplace/

3 CCOS Consolidated Allocator file from ER-2016-0156

4 Average usage history for 2015 and 2016 taken from Report 1A Comparative Total Electric Revenues, which
reports sales on an accrued basis; peak usage from WN/CG data used for production rate base allocation.

® Rate base costs were allocated using WN/CG sales volumes and following the method used in CCOS model for ER-
2016-0156.

8 Consistent with the scope defined for this study, GMO utilized class cost of service data that was readily available
to understand costs. This class cost of service data was created for the ER-2016-0156 rate case and utilized an
average and peak allocation methodology for production costs, GMO is in the process of performing new class cost
of service studies and is evaluating allocations used within that process. Allocations used in these new studies may
not match those used in the past and any change could affect the conclusions offered in this report.
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within the year was relatively small, indicating a degree of price stability in the SPP market during the
period analyzed.

As an additional element of the study scope, this study reviewed seasonal rate structures at other
utilities in the region. The findings here demonstrated that the summer/winter seasons employed by
GMO is consistent with the seasonal rate structures used by other utilities. The review included
residential rates for twenty-eight utiiities (excluding KCP&L) and found that twenty employ
summer/winter seasons and eight offer the same rates year around. When the review is restricted to
the eleven states including Missouri and its neighboring states, ten use summer/winter seasons and one
offers the same rates year around.

As a final element, this study considered the impact that additional seasons could have on customer
billing. Due to the current cyclical billing of customers, there are differences between the timing of
usage and the billing rate in the transition months between seasons. This effect is especially pronounced
for customers who are billed on or shortly after the first of the month, where the rate for the hilling
month is applied to usage that largely corresponds to the previous month. While this creates some
complexity with the current two seasonal rate periods {summer/winter), introducing additional rate
seasons would bring even greater complexity, with each extra season producing two additional cross-
over months. Implementing many cross-over months would result in a larger disconnect between the
usage and the billing, confusing any price signals associated with the rates.

Based on the overall analysis, this study does not support modifying the current seasons used by GMO.
The cost analysis documents higher average costs in the summer months supporting the current two
season rate structure, and the review of regional utility rates indicates that the GMO summer/winter
seasons is consistent with the seasonal structure used by other utilities. Furthermore, introducing
additional seasons would lead to greater complexity and create potentially confusing price signals for
customers due to the cyclical nature of the billing process.
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II.  Background and Purpose

In its most recent rate case (ER-2016-0156), KCP&L Greater Missouri Operations Company (GMO)
agreed to conduct a study considering a revised seasonal approach for residential energy pricing that
modifies the current summer/non-summer seasons to include shoulder months.

in the case, a non-unanimous stipulation and agreement was established, and the Signatories agreed in
part “to study 1) modifying GMO’s seasonal rates in a future rate proceeding to establish rates for
Peak months and Shoulder months, as opposed te GMO's current Summer/Non-Summer seasonal
split, including applicable determinants (emphasis added); and 2) responsible energy use as related to
residential block rates. The Company will work with the Signatories’ to define the scope of study. GMO
will file the results of this study as part of its direct testimony in GMOQ’s next general rate case or rate
design case, whichever occurs first.”

The agreement was developed in response to recommendations from the Missouri Public Service
Commission (PSC) offered in the Staff Report on Rate Design and the Rebuttal Testimony of staff witness
Sarah L. Kliethermes. The Staff Report recommended in part that GMO “consider moving to Peak and
Shoulder month seasonal rates that better reflect the current drivers of system capacity needs and the
market energy price variation,” In her subsequent rebuttal testimony, PSC witness Kliethermes
recommended that the Commission order GMO to file a rate design case upon the completion of one
year’s worth of load research data that includes, among other items, “a study of the reasonableness of
modifying GMO’s seasonal rates to establish rates for Peak months and Shoulder months, as opposed to
GMO’s current Summer / Non-Summer seasonal split, including applicable determinants.”™

This effort is being performed in conjunction with other studies concerning rate design. Resulting from
the same Commission order, the Company is also examining its block rate structure. Additionally, as a
result of an order in the KCP&L-Missouri jurisdiction, the Company is also reviewing the feasibility of
dynamic rates such as real-time pricing. All of these efforts will continue to influence rate design
strategy going forward.

? The Signatories are KCP&L Greater Missouri Operations Company, Staff of the Missouri Public Service
Commission, Missouri Department of Economic Development — Division of Energy, Midwest Energy Consumers
Group, and Missouri Industrial Energy Consumets.

# ER-2016-0156 Stipulation, page 9 and 10.

% Staff Report — Rate Design, ER-2016-0158, filed July 29, 20186, page 28, line 11.

W Rebuttal Testimony of Sarah L. Kilethermes, ER-2016-0156, filed August 15, 2016, page 16, line 19.
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[II.  Seasonal Split Study Scope

In accordance with the previously mentioned stipulation and agreement, GMO worked with the
Signatories to define the scope of the seasonal and block rate studies. For purposes of this report, which
focuses on the seasonal rate study, the scope was defined as follows:

The Company will review and evaluate the appropriateness of modifying the current summer
and winter seasonal split used for pricing in its residential retail rates. Utilizing cost and usage
data that is readily available, the Company will determine if any alternative monthly splits can
provide better cost alignment. Specifically, the Company will review costs related to energy
supply, transmission, distribution, and customer service to determine the influence on monthly
cost variation. Consideration will be made for applicability with: other rate design afternatives
that might be proposed, the influence of customer billing cycles, and impact on revenue
recovery. The Company will also investigate the seasonal splits utilized by other electric utilities
to determine if any alternative might be appropriate for the Company. At a minimum, utifities
considered will be located in Missouri and neighboring states. ™

it is important to note here that the scope is limited to residential rates using cost and usage data that
are readily available'. The focus on residential rates recognizes the monthly variability and consequent
impact this customer class has on overall system demand for capacity and energy. Furthermore, the use
of readily available data should be sufficient to review and evaluate the appropriateness of modifying
the seasons based on cost alighment; the goal of this study is not to develop a detailed rate design,
which could require additional data and more extensive analysis.

" The scope was defined by the Company and no objections offered by the Signatories on January 23, 2017

following two earlier conference calls to discuss.
2 Examples of readily available data include historical financial statements (income statement and balance sheet),

SPP market reports, and existing Class Cost of Service studies.
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IV.  Methodology

The analytical approach for this study was geared toward determining if there is a seasonal split that
better reflects the current drivers of system capacity needs and the market energy price variation.

To assess the reasonableness and appropriateness of modifying the existing seasonal rate structure, this
study assembled and reviewed cost data on a monthly basis for 2015 and 2016, which represent the first
two full calendar years of GMO’s participation in the SPP Integrated Marketplace. In the current
business model, the SPP market exerts a strong influence on utility revenue requirements, since under
this new market construct GMO purchases its entire customer load from SPP and sells its generator
output to SPP, a change from when GMO managed its own load requirements. The seasonality of
customer demand and resource availability influence the market price for energy and the cost to serve
customers.

This study incorporated the following elements: 1} Seasonal Rates at Other Utilities Review, 2) GMO
Customer Usage Review, 3) GMO Cost Review, and 4) GMO Residential Revenue Requirements
Modeling.

Seasonal Rates at Other Utilities. Prior to beginning the GMO analysis, a review of seasonal rates
at other utilities was conducted to determine how other electric providers address seasonality
and assess if there may be appropriate alternatives for GMO to consider.

Customer Usage Review. The customer usage review is important to the study, since customer
demand and usage patterns can influence asset allocation and monthly operating costs. In fact,
the observed seasonality of residential customer usage has been offered to support the
recommendation for conducting this study. *

GMO Cost Review. Following the customer usage review, a review of costs was conducted,
beginning with an examination of income statements for 2015 and 2016. While the income
statements present information from an accounting perspective rather than a cost-allocated
view, the cost information contained therein is a key input to the development of a residential
revenue requirements model. %

GMO Residential Revenue Requirements Modeling. Following the cost review, a residential
revenue requirements model was constructed to produce a monthly projection of revenue
reguirements using allocated cost assignments for rate base and cost of service elements. These
allocations included considerations of maintenance scheduling and operational practices utilized
by GMO. A review of the monthly revenue requirements was then used to evaluate variations in
cost and assess the potential for modifying the existing summer/non-summer seascnal design.

13 Refer to Section V for detailed analysis.
1 Refer to Section VI for detailed analysis.
13 Refer to Section Vi for detailed analysis.
16 Refer to Section VIl for detailed analysis.
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V. Seasonal Rates at Other Utilities

Prior to beginning the GMO analysis, a review of residential seasonal structures used at other utilities
was conducted. The purpose of this review was to determine if any alternative might be appropriate for
GMO to consider. Twenty-eight utilities (not including KCP&L) in Missouri and other regional states were
reviewed. The complete list is included in following table.

TABLE 1. RESIDENTIAL RATES SUMMER SEASON SUMMARY

Residential Rates - Summer Season Summary

Union Elecinc

8 Entergy Arkansas i G AR
§ |Oklahoma Gas and Eleclnc Jur - Oct revenue n‘bon!hs - oK
A [interstate Power & Light #: sEEnun 16 5 8ep 15 i SN
? M!dAmencan Energy Jun - Sep billing penods

g HidAma: Energy “Jun = Sep billing periods

F4L: Year Around

0 “Jun - Sep billing months -

- Jun - Ost revenue months
Public Sanice Comparny of Oklahoma ©1 - OK 1% & E
P.ﬁonl_ana Ga_koa_a Utititles Co. ND

NoithiWester Enecgy
MidAmerican Energy
Montana’ Dakola Utilifies Co, ™
Olter Tail F:Q{.‘-Jef
Minnesota Power i\ 15
Nortiern States Power
Otler Tall Power | : L
Cmsohdaled Waier Power Company

i ater, Lght and Power Company ;Wi "5 Y ear )
Wiscmsm Electric Power . oowi
Wisconsin Public Sendce =TT EWI T Ve
Madison Gas & Eisclric \ad}

Northent Stales Power 5 BRAER 1) I ARt

Wisconsin Poser & Lighl - W

chlonal States

Rote: Peak demand data taken from 2015 BIA-861 Form, Some utiliities with multiple locations report undar one state; refer to BA-861 Stale column for reporting state.

The initial review found only one utility, Oklahoma Gas & Electric (OG&E), utilizing a shoulder season for
residential customers. In addition to summer and winter seasons, OG&E’s Okiahoma utility identified
the months of May and October as a shoulder season. However, GMO later discovered that OG&E has
eliminated the shoulder season in their latest rate case to make the season definitions consistent with
other OG&E tariffs.’” With the results of this change reflected in the table above, twenty of the twenty-
eight utilities reviewed have summer and non-summer seasons and eight do not recognize different
Seasons.

For the utilities offering the same rates year around, seven of the eight are located in states to the north
of Missouri. While a dual (surnmer/winter) peaking nature may help to explain this rate structure for
some of the utilities in this grouping, this is not a consistent finding. A review of 2015 peak demand data
from EIA-861 shows that three of the seven utilities (NorthWestern Energy, Consolidated Water Power
Company, and Superior Water, Light and Power Company) had summer and winter peaks that differed
by less than 3%, indicating summer and winter peaks that were relatively close in magnitude. However,
one of the seven (Minnesota Power) had a significant winter peak that was nearly 14% higher than the

17 Oklahoma Gas & Electric Company, Cause No. PUD 201500273: Direct Testimony of William Wai, OG&E, Page 7,
December 18, 2015 and Order 662059, Effective May 1, 2017
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summer, and the two largest utilities (Wisconsin Electric Power and Wisconsin Public Service) had
summer peaks that were significantly higher than winter.

For the utilities with summer seasons, fifteen of the twenty define summer as the months of June
through September, two define it as June 16 through September 15, and three define it as June through
October.

if the review s restricted to Missouri and neighboring states, the results show that ten of the eleven
utilities studied offer a summer/winter season rate structure and only one has the same rate year
around.

The results of the seasonal rate structure review are summarized in the chart below.

Seasonal Rate Structures in Missouri and Region

i8
i6
14
12
10

Number of Utilities

Border {induding MO} Region {non-border)

& Year Around 1 7
& Summer/Winter 10 16

FIGURE 1. SEASONAL RATE STRUCTURES IN MISSOURI AND REGION

Based on this review, GMO's use of a summer/winter season structure is consistent with the common
approach in the region. In the following section, the quantitative evaluation of GMO's seasonal structure

begins with a review of customer usage patterns.
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VI

GMO Customer Usage Review

A review of customer usage history clearly indicates a seasonal pattern. In the charts below, GMO retail
sales' exhibit the largest peak in the summer with a secondary peak in the winter months of December

and January.
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Considering usage by customer classification, the charts show that residential sales exhibit the largest
variation from month to month and therefore exert the most influence on the monthiy changes in total

'8 Retail sales analyzed here are from Report 1A Comparative Total Electric Revenues, which reports sales on an

accrued (rather than billing) basis. Use of accrued sales data is important to match the timing of customer usage
with production and SPP market costs.

Schedule MEM-1i
Page 10 of 26



retail sales. The other customer classifications have less variation in sales from month to month.
Industrial and municipal street lighting customer volume does not change much on a monthly basis,
while commercial customers do show an increase in summer volume, but to a lesser degree than
residential.

While changes in monthly sales wiil influence variable operating expenses, it is also important to
consider the impact of peak demand on the cost to provide service. Since planning decisions must
account for serving the highest hourly demand within the year, the timing of peak demand influences
the need for system resources and the aliocation of associated costs,

To assess the seasonality of peak hourly demand, the chart below presents the monthly coincident
peaks for GMO using weather-normalized, customer growth-adjusted billing frequency data'®, Here the
data clearly show the summer peaking nature of GMO, with the highest monthly peaks in the four
summer months of June through September. Additionally, the data demonstrate the significant variation
of residential peak demands and the influence of the class contribution on the GMO total.

GMO Monthly Coincident Peak {Weather-Norrnalized)
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FIGURE 4. GMIO MONTHLY COINCIDENT PEAKS

In summary, the customer usage review documents seasonality in both energy usage and peak demand,
with the residential customer classification exerting a significant influence on both. In the following
section, the study examines cost data to determine how these customer usage patterns affect monthly
variations in operating expenses.

19 CCOS Consolidated Allocator file from ER-2016-0156
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VII. GMO Cost Review

The cost review for GMO began with an examination of the income statement from the general ledger
on an accrued revenue basis. On an annual basis, the income statements for 2015 and 2016 used in this

study show the following:
TABLE 2. GMO INCOME STATEMENT 2015-2016

Retail Electric Revenues 745,003,483 755,717,408
Fue! 116,909,628 92,569,357
SPP Net Expense 82,110,439 108,252,661

Fuel & SPP Net 199,020,067 200,822 018

Margin 545,983,416 554,895,390
Non-Fue! O8M 230,500,233 232,206,632
General Taxes 49,378,335 49,084,302
Depreciation 94,682,314 97,293,592
Other Regulated Accounts 1,642 752 1,620,537

Non-Fuel Q&M / General Taxes / Depreclation 376,203,634 380,205,063

Operating Income (Loss) 169,779,782 174,680,327

MNon Operating Expense (632,886) 7,914,353

Interest 55,485,838 57,307,245

Income {Loss) Before Taxes 114,926,830 109,468,729

Income Taxes 43,863,803 42,376,585

Net Income (Loss} 71,063,027 67,002,144

A quick review of the line items in the income statement provides an introduction to support the cost

analysis in the remainder of this study.

Retaif Efectric Revenues: The retail electric revenues represent the sales to all customer classes,

including residential.

Fuel & SPP Net Expense: The fuel and SPP net expense captures the cost of fuel and fuel

handling and the net SPP expense. The net SPP expense is comprised of expenses for purchased
power and transmission of electricity by others netted against wholesale electric revenue and
other electric revenue. The combined fuel & SPP expense captures the effect of market price
variations on GMO customers.

Non-Fuel Operation & Maintenance (O&M) / General Taxes / Depreciation: These expenses
represent the remaining operating expenses (labor for example) that are not tied directly to the
SPP energy market. Non-fuel O&M is the largest expense of these categories followed by
depreciation, general taxes {mostly property tax), and other regulated accounts.

Operating Income: The operating income is simply the retail electric revenues minus the
operating expenses identified above.

Non-Operating Expense: The non-operating expense captures the netting of various non-
operating revenues and expenses. These expenses are not included in retail rates,

Interest: Interest expense includes interest from all forms of borrowing used to finance the
company.

income Taxes: Income taxes represent taxes paid on the income before tax.
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Net income: Net income represents revenue minus operating and non-operating expenses,
interest, and income taxes. Net income is also commonly referred to as earnings.

While the annual income statement helps to identify the relative magnitude of cost categories, a
monthly view is required to determine seasconal variations. From the charts below, it is clear that
operating expenses follow retail sales volumes, with the fuel and SPP net expense driving the variability.
This is understandable, since the other cost categories (non-fuel O&M, general taxes, and depreciation)
are relatively flat from month to month on an accounting basis.

e 1 1
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Since fuel and SPP net expense is the largest contributor to the variation in monthly operating expenses,
it may be instructive to consider how this category varies on a per kWh unit basis. The charts below
present both the gross dollar amount and the average per kWh for 2015 and 2016,

2015 GMO Fuel + SPP Net
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FIGURE 8. 2016 GMO FUEL AND SPF NET EXPENSES

In 2015, the annual average was $0.0250/kWh with a range from a low of $0.0214/kWh in April to a high
of $0.0274 in June. The summer months of June through September were all somewhat above average.
In 2016, the annual average was also $0.0250 per kWh, indicating a degree of price stability in the SPP
market. The summer results for 2016 are skewed by non-recurring settlements that produced a net

Schedule MEM-1
Page 14 of 26



credit for transmission of electricity by others in June?® and a farger than normal expense in
September?!, This lowers the monthly cost in June and raises the amount in September. Removing these
non-recurring items from the analysis provides a more accurate representation of the seasonal variation
due to monthly SPP market differences.

When the non-recurring settlements are removed from the 2016 analysis, the results for the summer
months of June, July, and September are higher than the revised annual average of $0.255/kWh. The
resuit for the remaining summer month of August is somewhat below the annual average. However, at
$0.02515/kWh, the August expense is higher than six of the eight non-summer months. The chart below
presents the fuel and SPP expense results for 2016 with the non-recurring items excluded. With these
adjustments, the monthly average expense still falls in a narrow range from a low of $0.0217/kWh in
May to a high of $0.0291/kWh in September.

2016 GMO Fuel + SPP (ex non-recurring items)
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FIGURE 9. 2016 GMO FUEL AND SPP EXPENSES (EXCLUDING NON-RECURRING ITEMS)

In summary, the income statement review shows that there is some seasonality in expenses driven by
changes in retail sales. Specifically, the income statement review produces the following findings:

1) Total operating expenses vary from month to month in response to changes in retail sales
volume and show higher levels of cost during the four summer months of June through
September,

2) Expenses for fuel and the SPP market follow changes in monthly sales volume, while most other
operating expenses are relatively constant from an accounting perspective, and

2% In June 2016, a credit to transmission of $5,565,621.29 was booked due to a MISO RTOR (Regional Through and
Out Rates) resettlement. RTOR are separate transmission rates for transactions where electricity originated in one
transmission control area is transmitted to a point outside that control area.

1 In September 2016, the first round of SPP Z2 resettlements produced an increase of $2,182,914 in transmission
expense, This increase in total monthly expense was somewhat offset by a credit of $575,433 for the Crossroads
Base ROEL settlement. The SPP 22 process is ongoing, however, since the September expense was an historical true
up, the monthly amount will be smaller going forward.,
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3) Asdemonstrated in the customer usage review, residential customers exert the strongest
influence on the monthly variation in retail sales volume.

With the importance of residential customers’ influence on monthly expense variation established, the
next section turns to answering the question of whether there is a seasonal split that better reflects the
current drivers of system capacity needs and the market energy price variation. To address this
guestion, a Residential Revenue Requirements model was developed to consider residential customer
impact on capacity and energy needs.
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VIII. GMO Residential Revenue Requirements

The development of revenue requirements is the first step in determining rates that allow a utility to
recover operating expenses and earn a return on investment. In its simplest form, the equation for
revenue requirements can be expressed as RR = COS + RB x ROR, where RR is revenue requirements,
COS is cost of service, RB is rate base, and ROR is rate of return,.

Related to this evaluation, the effects of market energy price variation are captured in the cost of
service, while the financial requirements for system capacity are accounted for in the rate base
investment,

In this section, an estimate of revenue requirements for residential customers was developed to address
the potential to modify the existing seasonal rate structure. Historical, actual cost information was
reviewed and applied to weather-normalized sales data to produce a monthly estimate of the average
cost to serve GMO residential customers,

GMQO Rate Base

In the following table, a residential rate base estimate was developed for GMO relying on the
consolidated Class Cost of Service Study (CCOS) methodology included in the Company’s direct filing for
the ER-2016-0156 rate case. Based on the allocation methodology explained below, residential
customers are assigned 55.7% of the total rate base for GMO, which equates to roughly $1.1 billion.

TABLE 3. GIVIO RESIDENTIAL RATE BASE

GMO Rate Base ($000) 2015 2016

Production 1,022,061 1,067,388
Transmission 251,328 256,815
Distribution 730,316 768,220
General Hant 116,273 114,333
MNon-Flant {272,999} (320,442)
Total 1,846,980 1,886,315

Residential Allocation {% of total asset functional class)

Production 49.2% 49.2%
‘Transmission 52.1% 52.1%
Distribution 65.9% 65.9%
General Plant 55.6% 55.7%
Non-Hant 55.6% 55.7%

Residential Rate Base ($000)

Production 502,463 524,747
Transmission 131,023 133,884
Distribution 481,129 506,100
General Flant 64,680 63,801
Non-Flant {151,863) {178,255}
Total Residential RB 1,027,433 1,050,077
% of Totat GMO RB 55.6% 55.7%

For simplification, the rate base used above reflects the net balance at year end of the previous year
(December 31, 2014 for the 2015 mode! and December 31, 2015 for the 2016 model}. The general
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categories included in rate base are production, transmission, distribution, and general plant, and non-
plant. The first three categories capture investments in plant by function, while the general plant Is not
assigned to a specific use. The non-plant category captures various items including inventories and the
Kability for accumulated deferred income taxes. Deferred tax is the single largest item in the non-plant
category, which is an offset to rate base.

The allocation of rate base to residential customers was made for each of these categories following the
methods employed in the GMO CCOS study. Specifically, production was allocated using a combination
of the average energy and the four highest monthiy coincident peaks (CP), transmission was allocated
on the average of the twelve monthly CPs, distribution was allocated on the annual non-coincident peak
{NCP), and the general plant and non-plant categories were aflocated using the weighted average
percentage of the first three plant investment categories.

The following chart shows the rate base allocation used in this study to produce monthly revenue
requirements for return on equity, interest, and depreciation.

GMO Residential Rate Base Allocation
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FiGURE 10. GMO RESIDENTIAL RATE BASE ALLOCATION (2016)

This graphical presentation highlights the significance of the rate base allocation in the summer months
of June through September. This result is mainly driven by the aliocation of the production rate base
using the combined average and peak methodology.?? The peak element of the method recognizes the
importance of the four summer month peaks in planning for capacity additions and GMO’s practice of
scheduling plant maintenance outages in other months with lower demand to ensure capacity
availability in the summer. (See Figure 4: GMO Monthly Coincident Peaks on page 9 for monthly CP
data.)

2 The Average & Peak allocation methodology is a blended aliocation that combines energy use {the average) with
a coincident peak demand (the peak). The relationship between the two factors is established based on the system
load factor. This aliocation methodology is consistent with methods proposed by the Company in the ER-2016-
0156 rate case.
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Rate of Return

The rate of return represents the utility’s authorized return on investment based on the overall cost of
capital. For GMO, the capital structure includes common equity, preferred stock, and long-term debt.
The following table presents the GMO capital structure used in the revenue requirements model for this
study. For estimating purposes, the structure uses halance sheet information from December of the
preceding year, consistent with the approach employed for rate base development.

TABLE 4. GMO CAPITAL STRUCTURE

GMO Capital Structure 2015 2016
Residential Rate Base ($ million) $ 1,027 § 1,050

Debt (%) 49.14% 50.34%
Preferred Stock (%) 0.55% 0.52%
Conmon Equity (%) 50.31% 49.13%
interest (%) 5.55% 5.44%
Return on Preferred (%) 4.29% 4.29%
Return on Common {%) 9.70% 9.70%
Weighted-Average Cost of Capital (%) 7.63% 7.53%
Tax Rate (%) 38.39% 38.39%

The rate base and rate of return information can be used to determine revenue requirements for return
on equity. Additionally, an estimate of total residential revenue requirements can be developed using an
effective income tax rate of 38.39% and an estimate for operating expenses that will be explained in
further detail below.

TABLE 5. GIVIO ANNUAL RESIDENTIAL REVENUE REQUIREMENTS

Residential RR ($ million) 2015 2016
Return on Equity $ 50 § 50
Income Taxes $ 31§ 31
Profit Before Tax $ 82 $ 82
Interest 3 3§ 32
Profit Before int + Tax $ 113 % i14
Operating Expenses $ 300 $ 302
Revenue Requirement $ 412 % 416

Based on the above, residential revenue requirements were estimated at $412 million in 2015 and $416
million in 2016. As a point of reference, the residential revenue requirements in the ER-2016-0156
model prior to settlement were $402 million. The differences between the calculations are reasonable
considering the simplifying assumptions for rate base, capital structure, and operating costs used in the
study model. The following section on cost of service explains the cost assumptions in the study revenue
requirement model.

Cost of Service

For this study, cost of service expenses were grouped into the following categories: fuel and SPP, non-
fuel O&M, general taxes, interest, and depreciation.

Fuel and SPP - The fuel and SPP expense, which does vary by month, was calculated by
multiplying the average cost from the income statement by the weather-normalized sales
volume. This estimate could be refined by running an hourly production cost model to account
for the higher proportion of peak price energy used by residential customers, but an
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approximation using historical monthly averages is sufficient for initial screening, especially
considering the relatively small variation in the average monthly expense ($/kWh)

demaonstrated in the previous section,

Non-Fuel O&M - Based on the weather-normalized sales forecast used in ER-2016-0156,
residential customers account for 43.2% of energy sales. Therefore, residential customers were
assigned 43.2% of the annual non-fuel O&M, which was then allocated by month according to

residential sales volume.

General Taxes — Property tax accounts for almost 90% of this expense category, so the allocation
was based on an allocation of gross plant investment for production, transmission, and
distribution.

Interest — Interest expense is associated with debt taken on to support capital investment and
working capital requirements, Therefore, a proportion of the annual interest expense from the
income statement was assigned to residential customers using the total rate base allocator.

Depreciation — Depreciation expense applies to plant investments to recognize their decline in
vaiue as they are used over time. Therefore, depreciation was allocated to residential customers

according to their share of net plant investment.

In the tables below, the residential revenue requirement estimate is presented on a monthly basis using
the historical cost data applied to weather-normalized sales. The results show the monthly average cost
{5/kwh) is distinctly higher in the summer months of June through September. The model estimates the

average cost for the summer months is $0.143/kWh in both 2015 and 2016, while all other months

average about 4.5 cents per kWh lower at $0.103/kWh in 2015 and $0.104 in 2016.

TABLE 6. GIVIO MONTHLY RESIDENTIAL REVENUE REQUIREMENTS (2015}

Resldential RR (§mlllfon)| Jan-15 “Feb16 ~Mar-15 “Apr15 - Kay-15 “dun-16 " hi15 " Aug-156 "Sep-15 - Oct-15 ‘Nowis  Docth ] Tot15] Suneds | Winds
Retum on Equity 3.7 32 30 21 25 62. 787 70 6.8 2.1 27 34 50.4 a7 226
Income Taxes 23 20 18 131 15 3.8 481 44 42 13 1.7 2.1 31.4 17.3 14.1
Proft Before Tax 5.9 52! 49° 34 40 100, 126 11.3. 11.0. 34 4.4 5.5 81.8 45.0 36.8
Interest 2.2 20 1.9i 13 1.5, 38 4.8 43: 420 13: 1.7 2% 30.9 i7.0 139
Proft Befora Int + Tax 82 712 68 47 55 138 174 156 152 47! &1 75| 1128 62.0 50.6
Operaling Expenses 284 248 221: 160 176’ 204 369 340 24 16597 207 ze6| 2097| 12n.7| 1720
RevenueRequlrement $365:5 31.9 § 280§ 206°$ 23.0 5 432 S 53.2:5 497 % 437 § 20.6. 5 268 S 3415 412.3[§ 1897 % 2226
$KWh T8 010 58 010 2§ 011 0% 040§ 0,118 0158 015§ 0.94 “$ 016 °% 0.40 $ 0.11- $ 0.10]$.0.420]) % 0,149 | $ ‘0.102
TABLE 7. GIVIO MONTHLY RESIDENTIAL REVENUE REQUIREMENTS (2016)

Residential RR (§milllon)} Jan-16 - Feb-16 " Mar16 Apr16 *May-16 “Jun-16 - Jt-18 “Avg-16 - Sep16 - Oct-16 . NoalB Decd6 | Toid6 || Sumcis | Winib,
Retum on Equity 36; 32 30° 21 24 B2 77: 710 68 21 27! 34 503] 277 28
Income Taxes 23 20, 18] 1.3 15! 38F 48: 43i 42 1.3 171 24 31.3 17.2 14.1
Profit Before Tax 59 82, 48] 34! 40° 100, 126! 11.3: 1.0 34! 44: 55| 381.6[] 449 8.7
Interest 23 200 18! 137 16 39° 497 44 437 13 17 24 319 17.6 14.3
Proft Before Int + Tax C B2 T2 68F A7’ 55 138 75! 157 153 48 61: 76| 1135 625| 510
Operating Expenses 2877 3531 212 165 17.0 275 359 339 303 465215 287 | vees| 12151 75D
Revenue Requlrement $364:$325 6 28118213 § 225 § 414 'S 534 5 40615 456:5 21.4. § 276 § 36319 416,035 190.0 | § 226.0
$kWh 41§ 040 °§ 0.0 0% 0.90-8 010 ©5 040 % 0.14 5 0.95 2§ 014§ 0475 0.10 °$ 0.11..5 0,90 } $ 0421 | 5.0.149] $ 0,104

In the following chart, the monthly average cost ($/kWh) from the revenue requirement model is
plotted against the ER-2016-0156 rate case CCOS results. The results for both the model and rate case
indicate the same general pattern of higher costs in the summer months.
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GMO Residential Revenue (5/kWh)
Based on Weather-Normalized Test Year Sales
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FIGURE 11. GMO RESIDENTIAL REVENUE REQUIREMENTS ($/KWH)

While the revenue requirement model produces generally similar results to the rate case filing, the
following differences are worth noting.

1)

2)

3)

The revenue requirement model results for the summer months of June, luly, and August are
very similar to the rate case model. However, the revenue requirement model shows a very
sharp increase for the month of September. This is due to the nature of residential customer
usage in the month. Residential demand exhibits a large coincident peak, in line with the other
summer months, and thus receives a significant demand-based cost allocation for production
assets. However, total residential usage for the month is lower than for the other summer
months. As a result, the production allocation is spread over fewer kWh and the average cost
per kWh is higher.

The revenue requirement model average costs are higher than the rate case model for the
winter months of January, February, March, and December. This result is produced by the use of
a more detailed revenue calculation in the GMO rate case model which employs declining block
rates” for heating customers. Since heating customer usage is higher in these months, a higher
proportionate of overall usage is billed at a lower rate, and thus, the overall customer class
average is lower. In the revenue requirement model, there is no distinction between customers
within the residential class.

The revenue requirement model average costs are lower than the rate case model for the
winter months of April, May, October, and November. This result can be explained by the
decreased usage by heating customers and therefore lower proportion of billing at the declining
rates in the rate case. As a result, the overall customer class average rate increases in the rate
case filing.

%% A declining block rate is a rate design technique where increasing levels of use are priced at reduced costs. For
GMO, under its currently approved Residential rates, the blocks are 0 to 600 kWh, 601 to 1000 kWh, and over
1000 kWh. The winter rates heating customers served by those blocks are $0.10625, $0.06035, and $0.04991 per

kWh, respectively.
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In summary, both the rate case filing and the revenue requirements modeling for this study support the
current seasonal split for residential customers. The analysis produces an average cost that is
sighificantly higher in the summer months of June through September and lower in all other months.
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[X. Customer Billing Consideration

In evaluating seasonal rates, consideration of customer billing processes presents additional concerns
beyond the cost and consistency considerations discussed previously. Introducing a shoulder season {or
seasons) could produce additional timing differences between sales and billing and create customer
confusion due to the added billing complexity associated with the cross-over between multiple seasons.

Under current operations, it is not practical to read and bill all residential customers on the same day.
Therefore, customers are divided into groups, and each group of customers is billed on a cyclical basis,
whereby those customer’s meters are read and a bill subsequently produced around the same day each
month. Consequently, at the extreme ends of the billing cycle timeline, some customers may have
meters read on the first of the month, while other customers may have meters read at the end of the
month. For GMO, each bili is produced based on the rate for the billing month, meaning the customer
with a meter reading on the first of the month is billed at the current month rate for usage
corresponding to the prior month period. At the other exireme, the customer with a meter reading at
the end of the month would be billed for usage corresponding to the current month.

An example of a customer with billing at the first of the month can help to illustrate the issue with
seasonal cross-over. Under the current two season rate structure, a customer who is billed on June 1, a
summer billing month and represented by “Month B” in the chart below, would be billed at the June
summer rate for usage that occurred in May, which is a winter rate month and represented by “Month
A”. In October, the transition month from summer to winter, this customer would encounter the same
effect of billing at a seasonal rate different than the usage month.

Month A Month B

Prior Sales
Billed in Month A

Start of Billing Period i} & BillingDate

Month B Sales
Bilied in Next Month

Customers -Measured in Billing Cyclos

+ Date >
FIGURE 12. GMO TIMING OF SALES VS BILLING
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In summary, due to the cyclical billing of customers, a number of customers will receive bills where the
usage does not correspond with the seasonal rate. While this currently creates some complexity with
two seasonal rate periods (summer/winter), introducing additional rate seasons would bring even
greater complexity, with each extra season producing two additional cross-over months. Implementing
many cross-over months would result in a farger disconnect between the usage and the billing,
confusing any price signals associated with the rates.
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X.  Conclusion

Based on the monthly revenue requirements modeling, this study does not support modifying the
current seasonal split for GMO residential customers. When capacity and energy costs are assigned to
residential customers using allocation methods consistent with past Company approaches, the average
cost of a unit of energy is significantly higher in the summer months of June through September and
lower in the other months. Additionally, the summer/winter seasonal rate structure employed by GMO
is consistent with the approach taken by other utilities in the region.

The results of this analysis also support the current summer/winter seasons when evaluated on an
allocated cost basis. To address capacity and energy costs on a monthly basis, a residential revenue
requirements model was constructed using allocated rate base costs and actual operating cost data
from 2015 and 2016, which represent the first two full years of GMQ's participation in the SPP
Integrated Marketplace. These costs were applied to weather-normalized usage data to estimate an
average cost per kWh. The analysis shows the monthly average cost ($/kWh) for residential customers is
distinctly higher in the summer months of June through September. The model estimates the average
cost for the summer months is $0.149/kWh in both 2015 and 2016, while all other months average
about 4.5 cents per kWh lower at $0.103/kWh in 2015 and $0.104 in 2016.

From the scope of work developed with the rate case settiement Signatories, cost alignment was a
critical consideration and therefore the primary driver of the analysis. Rate base costs were allocated
based on a review of customer usage data that documented higher average and peak usage in the
summer months. This allocation methodology recognizes the utility planning process and is consistent
with the approach employed in filing for the recent GMO rate case. The resulting allocation produced
rate base costs that were higher in the summer months, driven primarily by the combined average and
peak method applied to production assets. Operating costs were assigned based on a review of
historical data. The review documented somewhat higher SPP market costs in the summer months on a
$/kWh basis. However, the variability from month to month within the year was relatively small,
indicating a degree of price stability in the SPP market.

As an additional element of the study scope, this study reviewed seasonal rate structures at other
utilities in the region, The findings here demonstrate that the summer/winter seasons employed by
GMO is consistent with the seasonal rate structures used by other utilities. The review included
residential rates for twenty-eight utilities {excluding KCP&L) and found that twenty employ a
summer/winter season and eight offer the same rates year around. When the review is restricted to the
eleven states including Missouri and neighboring states, ten use a summer/winter season and one offers
the same rates year around.

As a final element, this study considered the impact that additional seasons could have on customer
billing. Due to the current cyclical billing of customers, there are differences between the timing of
usage and the billing rate in the transition months between seasons. This effect is especially pronounced
for customers who are billed on or shortly after the first of the month, where the rate for the billing
month is applied to usage that largely corresponds to the previous month. While this creates some
complexity with current two seasonal rate periods (summer/winter), introducing additional rate seasons
would bring even greater complexity, with each extra season producing two additional cross-over
months. Implementing many cross-over months would result in a larger disconnect between the usage
and the billing, confusing any price signais associated with the rates.
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In conclusion, this study supports the current summer/winter seasons currently used for GMO
residential customers based on monthly revenue requirements modeling, consistency with other
regional utilities, and customer billing and price signal considerations.
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BLOCK RATE STUDY

December 8, 2017

This Block Rate Study is intended to evaluate
the rofe of residential energy blocks in
promoting responsible energy use and is
provided in response to a provision of the
Commission Report and Order in Case No.
ER-2014-0370.
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Residential Block Rate Study

This report reflects the Residential Block Rate analysis KCP&L-Greater Missouri Operations Company
{(“GMO” or “Company”) performed to evaluate the role of residential energy blocks in promoting
responsible energy use, This analysis is not intended to determine which rate structures should be
offered, but rather to identify appropriate rate block thresholds to promote responsible energy use for a
variety of rate structures that will be considered in future Company rate design analysis. Definition of a
rate design requires consideration of a broad set of issues, most beyond the quantitative analysis

completed here.

In completing this work, efforts were made to ensure GMO perspectives were emphasized, however, in
some cases details of this report may focus on, or incorporate elements from the Kansas City Power &
Light (“"KCP&L”) in its Missouri {“KCP&L-MO”) or Kansas (“KCP&L-KS”) jurisdictions. The results of this
analysis will be considered in future analysis of residential rates in both KCP&L and GMO jurisdictions.

1 BLOCKRATE STUDY OVERVIEW & EXECUTIVE SUMMARY

1.1 Btlock Rate Study Background

In Missouri Public Service Commission (“Commission”) case ER-2016-0156, a non-unanimous stipulation!
was established and in part, GMO agreed to study responsible energy use as related to residential block
rates. For the purpose of this document, this Study will be referred to as the “Block Rate” study and will
be filed as part of the Company’s direct testimony in its next general rate case or rate design case,
whichever occurs first.

1.2 Block Rate Study Scope

In accordance with the previously mentioned stipulation and agreement, GMO worked with the

Signatories” to define the scope of the Block Rate study. The scope was defined as follows:
The Company will review and evaluate the role of residential energy blocks in promoting
responsible energy use®, with consideration of existing or any proposed season splits. In
evaluating the blocks, consideration will be made for the number, size, and price of the
individual blocks. The Company will also investigate residential block rates utilized by other
electric utilities to determine if any alternative might be appropriate for the Company. At a
minimum, utilities considered will be located in Missouri and neighboring states.
Consideration will be made for alternatives that could achieve responsible energy use.

* Responsible energy use: For the purpose of this study responsible energy use occurs when a
customers are given the opportunity to respond consistently to cost-based energy prices,
while minimizing the variations from costs observed on both an individual basis and on an
“average per-customer” or other averaging basis while also supporting and aeccommodating
the principles of a good rate design (efficient, equitable, stable, and understandable with

1 ER-2016-0156 Non-Unanimous Stipulation and Agreement, filed September 20, 2016 (“ER-2016-0156 Stipulation™)

2 The Signatories are KCP&L Greater Missouri Operations Company, Staff of the Missouri Public Service Commission, Missouri
Department of Economic Development — Division of Energy, Midwest Energy Consumers Group, and Missouri industrial
Energy Consumers.
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consideration for gradualism and ensuring revenue sufficiency). In this study, particular
consideration will be given to the efficiency promoting effects of consistent price signals in
consideration of the study parameters for seasonal and blocked rates.

1.3 Relationship to other Rate Studies

This report reflects the Residential Block Rate analysis the Company has performed to evaluate the role
of usage blocks to promote responsible energy use by residential customers. This study is one of several
rate studies undertaken by the Company in response to recent rate case orders issued by the Commission,
in alt Company jurisdictions. While this study ultimately identifies a rate block for multiple rate options in
each jurisdiction, it does not analyze or recommend other rate design parameters of a particular block
rate implementation necessary to propose a rate. GMO plans to use these study results in conjunction
with the other studies and rate design analysis to develop proposed enhancements to the existing
residential rate structures.

1.3.1 Specific Commission Ordered Rate Studies

In Commission case ER-2016-0156, GMO agreed to study: 1} modifying GMO’s seasonal rates in a future
rate proceeding to establish rates for Peak months and Shoulder months, as opposed to GMO'’s current
Summer/Non-Summer seasonal split, including applicable determinants; 2) responsible energy use as
related to residential biock rates.?

In the same case, GMO agreed to include in its direct filing in its next rate case or rate design case a study
of Time of Use (“TOU”) rates for GMO including TOU residential and SGS rates, critical peak rates, Electric
Vehicle TOU rates for stand-alone charging stations, TOU rates applicable to Efectric Vehicle charging
associated with an existing account, Real Time Pricing, Peak Time Rebates, and other rate types which
could encourage load shifting/efficiency.® That report is in progress and will be addressed separately.

Similarly, in ER-2014-0370 the Commission also ordered KCP&L-MO to complete a study regarding the
redesign of its time-of-use rates within two years of the effective date of that order.> That report was
submitted on September 15, 2017 and provided a summary of results compiled from various time variant
studies completed by KCP&L and GMO.®

Additionally, in Docket 16-GIME-576-GIE, the Kansas Corporation Commission {“KCC”) issued a procedural
order directing KCP&L-KS and other interested parties to file written reports which analyze alternative
methodologies for determining what the benefit residential all-electric space heating customers provide
to the KCP&L-KS system and KCP&L-KS's residential non-all-electric space heating customers,” That report
was submitted on July 5, 2017 and established that all customers benefited from the existence of electric
space heating load and supported that current rates are reflective of that benefit.?

3 ER-2016-0156 Stipulation, page 9 and 10.

4 ER-2016-0156 Stipulation, page 10 and 11.

5 ER-2014-0370 Report and Order, |ssued September 2, 2015, page 92,

% EQ-2018-0070 Kansas City Power & Light Company's Standby Tariff Review Report and Time of Use Study, Filed September 15,
2017.

7 16-GIME-576-GIE Procedural Order, Issued September 22,2016.

8 16-GIME-576-GIE Responsive Comments and Report of Kansas City Power & Light Company Concerning its All-Electric
Residential Rates, Filed July 5, 2017.

Schedule MEM-2
Page 3 of 56



1.3.2 Company Time of Use Rate Studies

Multiple studies have been undertaken by the KCP&L and GMO companies in recent years to explore TOU
and other time variant rates to gain a better understanding of the role of time variant rates and help
determine an appropriate path forward for these rates.

KCP&L completed a series of progressive studies in partnership with the Electric Power Research Institute
{EPR!) that investigated TOU and other Time Variant Rates (“TVR”}. This body of work was undertaken in
preparation of impiementing newly designed, modern, TOU rates that provide proper pricing signals and
incentives for customers to modify their electric usage patterns to the benefit of both themselves and all
KCP&L and GMO customers. The four studies include:
¢ EPRI-Matching Electric Service Plans to KCP&L's Strategic Objectives (EPRI-ESP)-EPRI
Supplemental Research Project, 2012-2014,

¢ KCP&L SmartGrid Residential Time-of-Use Pilot (SGDP-TOU)- a component of the KCP&L DOE
SmartGrid Demonstration Project, 2010-2015,

¢ EPRI-KCP&L Residential Time-of-Use Impact Study (EPRI-TOU)- EPR! Smart Grid Demonstration
Project Analysis, 2010-2015, and

* EPRI-Measuring Customer Preferences for Alternative Electricity Service Plans (EPRI-ESP) —
EPRI Supplemental Research Project, 2014-2015.

More recently, the Company engaged Burns & McDonnell (BMcD) to perform a residential rate design
strategy study and targeted rate design studies to meet specific Commission and KCC requirements. For
the rate strategy engagement, BMcD conducted the study and prepared a general long term plan for
implementing Residential rate designs that align with the utility’s internal goals and objectives, reflect
good rate making principles, and align with future technologies being implemented. This BMcD study will
also serve as an input to subsequent rate designs being prepared by KCP&I. and KCP&L-GMO.

1.3.3 Company 2017 DSM Potential Study

GMO performed further rate analysis as part of the Demand-Side Management {DSM) Potential Study
performed for the Integrated Resource Planning (IRP) process.” The Potential Study evaluated peak
demand savings potential of several alternative residential rate options to identify rate designs that could
be used by the Company to achieve additional energy efficiency and peak foad management goals.

The DSM Potential Study found that, for residential customers, TOU and Demand rates have the ability
to provide significant long term potential peak demand savings impact.'® These study resuits have been
incorporated into the BMcD Residential Rate Design Strategy Study and will serve as another input to
subsequent rate designs being prepared by KCP&L and GMO.

1.4 Block Rate Study Summary

The primary focus of this Block Rate analysis is not to determine what pricing should be offered, but rather
to identify appropriate rate block thresholds to promote responsible energy use for a variety of rate

® ‘Kansas City Power & Light 2016 DSM Patential Study’, Applied Energy Group, 2016
Fifed June 1, 2017 in docket EQ-2017-0230 as Appendix 5A-F of the KCP&L Greater Missouri Operations Company {GMO)
Integrated Resource Plan-2017 Annual Update.

10181, Velume 1:Executive Summary {Appendix 5A), page 15

Schedule MEM-2
Page 4 of 56



structures that will be considered in future Company rate design analysis. Definition of a rate design
requires consideration of a broad set of issues, most beyond the quantitative analysis completed here.
The goal of this study is to provide an input to that larger process.

Since the first commercial generation of electricity, rate design has been a challenge for customers and
utilities alike. The high levels of cost associated with electricity production and distribution, and the fact
that what is produced, must be consumed has led to a multitude of rate designs to attempt to best match
the rates paid by customers with the cost and operational characteristics of the service provided. Block
pricing, long @ method for pricing goods in a way to reflect the decreasing marginal cost of production,
was first applied to address increasing demand for electric service. Building on work began by Thomas
Edison and John Hopkinson, Arthur Wright proposed the first biock rate designs in the late 1800's. The
block designs worked well and served the needs of a growing electric industry. Quickly institutionalized
over the following years, multi-part rates utilizing block rate elements became the norm. Additionally, as
the Electric Industry grew and Electric Utility Regulation became the common structure, the block rate
again proved useful to help recover costs allowed under traditional ratemaking. The high fixed costs
associated with electric service could be recovered, in part by a service or customer charge, with the
remainder recovered through the blocked energy charge. Placing higher amounts of cost in the early
blocks would better ensure recovery for the utility and better ensure all users contributed to that fixed
cost. This two-part design provided a cost efficient method to equitably recover costs from residential
customers in proportion to the costs they cause. In application, block rates are applied in three main
forms, explored in Section 2, each defined by the relationship of the prices of the respective blocks;

* Flat Block Rates — prices remain constant across the various usage blocks,
¢ Declining Block Rates (“DBR”) — prices decrease as you progress through the usage blocks, and
* Inclining Block Rates (“IBR”) - prices increase as you progress through the usage blocks.

Review of electric block rate history in Section 3 examine the progression of block rate designs at KCP&L.
Further, review of the structures deployed in the region in Section 4, show that many of the neighboring
summer peaking utilities, like GMO continue to use a block rate during the winter season to provide
segmentation that wiil allow pricing reflective the benefits of improved load factor and reduced costs.
Further, review of the fixed charges {customer charges or service charges) associated with these rates
imply general under recovery of fixed costs, meaning some portion of those costs are being recovered
within the energy charges. This transference of cost recovery commonly contributes to DBR application.

The industry guidance found by the research and discussed in Section 4, suggests that block designs should
be based on a ‘baseline’ or average usage levels for each type of customer type. ™12 Multi-family housing
has been a growing percentage of residential housing in the Kansas City area and regional planners expect
this trend to continue for the foreseeable future. Therefore, in determining the proper blocks, the impact
of housing ‘premise type’ (apartment vs single family) was evaluated in addition to end-use {general use
vs space heating) and seasons {cooling, heating, and off).

11 ‘Residential Electric Rutes Revisited-Part 1: A Historical Perspective’, The EPIC Energy Blog, 2013
Available at: hitps://epicenergybloz.com/2013/06/05/128/

12 'Electricity Pricing-Engineering Principles and Methodologies’, Lawrence J. Vogt, P.E., 2009, page 289.

Schedule MEM-2
Page 5 of 56



The ‘baseline’ monthly usage, as the typical non-weather influenced usage for all residential customers,
was determined to be 600 kWh. Variations were also identified by premise-type and by end-use that were
further considered in the analysis. When distinguishing by end-use, baseline usage for General Use and
Electric Space Heat customers was determined to be 600 kWh and 750 kWh respectively. When
distinguishing by premise-type, baseline usage for multi-family and single family residences were
determined to be 400 kWh and 700 kWh respectively.

To understand the applicability to the Company and documented in Section 5, three potential constructs
for a Summer Season blocks similar to other regional rate implementations were developed and analyzed
for each jurisdiction:
¢ 2-tier Baseline Use blocks using the ALL-RES baseline usage as the transition
e 2.Tier Average Use blocks using the ALL-RES July-Aug. average use as the transition
¢ 3-Tier Premise Differentiated blocks using July-Aug. average use for APT (Apartment) and SGL
{Single Family) as the transitions.

Within these alternatives, the Summer Season biock structure that could provide the best segmentation
would be the 2-tier Baseline Usage blocks with a single step at 600 kWh. This is the current block structure
that is implemented in the KCP&L-MO General Use rate and it is consistent with the block structure
analyzed in the 2017 DSM Potentiai Study.

Similarly, three potential constructs for a Winter Season block design, inspired by regional applications,
were analyzed for each jurisdiction and documented in Section 5:
» 3-Tier Baseline Use blocks with baseline and GEN-SGL Jan.-Feb. average use as price transition

¢ 3-Tier Premise Differentiated blocks using GEN-APT April-May and GEN-SGL Jan.-Feb. average
usages as price transitions at 400 kWh Tier 1 and 1,000 kWh Tier 2 transitions.

The analysis found that the combination of the 3-Tier Premise Differentiated blocks supports consistent
block segmentation across all jurisdictions.

Within these alternatives, an appropriate Winter Season block structure for the Company to implement
in alt jurisdictions is the 3-Tier Premise Differentiated block structure with a first block cap at 400 kWh and

a second block cap at 1,000 kwh.

The study, in Section 6, also investigated industry opinion or guidance for on use of block designs and
other rates for responsible energy use. Block rates remain a significant part of most utility rate designs.
Elements of the Flat, DBR, and IBR designs can be found in place at most regional utilities. The role of
these rates in supporting responsible energy use is less clear. In some jurisdictions, the I1BR has been
deployed in an effort to influence energy use. Often limited by the available metering technology, IBR has
served as an alternative, however, its effectiveness has been questioned, While it is generally recognized
that an IBR provides a biunt incentive for a customer to conserve electricity use over time, recent studies
are showing that price response to an IBR is not as significant as was achieved by some of the early IBR
responsiveness testing conducted in the 1980s and early 1990's.**'* Additionally, 1BR rate design would
violate the principal of rate design based on cost, but instead would move more to a subsidization rate,

13 ‘The Paradox of inclining Block Rates’, Brattle, Public Utility Fortnightly Magazine, 2015.
Available at: hitos://www fortrightly.com/fortnightly/2015/04/paradox-inclining-block-
rates?authkey=6eh0815f18{d8eab97a9268ec673dc115525¢d339a489c7062chb646hadA2(5e

19 *Trends in Regional U.5. Electricity and Natural Gas Price Elasticity’, EPRI, 2010, pg. 1.4.
Available at: https://vaww.epri.com/#{pages/product/000000040001022196/
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where customers would fall in the later inverted portion of the rate are subsidizing customers whose
usage does not fall into the inverted portion of the rate.

Additionally, investigation efforts identified that policy goals are shifting from a simple energy
conservation focus toward achieving greenhouse gas (GHG) reductions. Many are recognizing the need
to assess the GHG emissions associated with various ways to power end uses, as opposed to simply the
number of kilowatt-hours consumed. To that end, “emissions efficiency”is becoming as or more important
than “energy efficiency” moving forward and ultimately may be the best measure of responsible energy
use.”® Some rate designs create an economic disincentive to pursue “emissions efficiency” through

beneficial electrification.

Twao types of afternative residential rate designs are often proposed to meet rapidly evolving customer
needs; time based rates and demand based rates. Combining both rate mechanisms into a Demand-TOU
rate provides pricing signals for customers to manage their consumption patterns to limit their peak usage
levels and when to use energy based on the time varying prices. The Potential Study found that, for
residential customers, TOU and Demand rates have significant, long term potential DR impact.®

1.5 Block Rate Study Conclusion and Recommendation

Company quantitative review of the block rates would support that a summer season, 2-tier Baseline
Usage block with a single step at 600 kWh and a winter season, 3-Tier Premise Differentiated block
structure with a first block cap at 400 kWh and a second block cap at 1,000 kW. In a future rate design, it
would be appropriate to consider a block price applied consistent across jurisdictions and, to the extent
possible, have the winter first block based on similar percentages of the summer season block prices. This
relationship is suggested to refiect the generally common types of usage, lighting for example, that would
be expected to occur in the initial usage blacks. However, this approach does not reflect an appropriate
long term solution. It is the opinion and recommendation of the Company that TOU and Demand rate
options are better rate designs for GMO to pursue to meet the objectives of responsible energy use,
demand-side management, and beneficial electrification.

2 BLOCK RATES DEFINED

Since the first commercial generation of electricity, rate design has been a challenge for customers and
utilities alike. The high levels of cost associated with electric production and the fact that what is
produced, must be consumed, has led to a multitude of rate designs to attempt to best match the rates
paid by custemers with the cost and operational characteristics of the service provided. Early rate designs
were focused on end use, such as pricing per light bulb, while later converted to measured use based on
watt and watt-hours. During this same timeframe, rate structures were constrained by the capabilities of
the residential meter which had only registered total energy (kWh) consumed and the frequency with
which the utility periodically reads the meter. It is under these conditions that the block rate mechanism
was deployed. Block pricing, long a methed for pricing goods in a way to reflect the decreasing marginal
cost of production, was first applied to address increasing demand for electric service. Building on work

15 ‘Environmentally Beneficial Efectrification: The down of ‘emissions efficiency’, The Electricity Journal, 29 {2016} pg. 52-58.
Available at: http:/fwww.sciencedirect.com/science/articte/pii/S1040619016301075

16 ‘Kansas City Power & Light 2016 DSM Potential Study, Applied Energy Group, 2016, Volume 1: Executive Summary’, Page 15

Schedule MEM-2
Page 7 of 56



began by Thomas Edison and John Hopkinson, Arthur Wright proposed the first block rate designs for
pricing demand in the late 1800’s. The block designs worked well and served the needs of a growing
electric industry. Quickly institutionalized over the following years, multi-part rates utilizing block rate
elements became the norm. Additionally, as the electric industry grew and electric utility regulation
became the common structure, the block rate again proved useful to help recover costs allowed under
traditional ratemaking. When applied to Residential rates, the high fixed costs associated with providing
electric service could be recovered, in part by service or customer charge, with the remainder recovered
through the blocked energy charge. Placing higher amounts of cost in the early blocks would better
ensure recovery for the utility and better ensure all users contributed to that fixed cost. This two-part
design provided a cost-efficient method to equitably recover costs from residential customers in
proportion to the costs they cause. In application, block rates are applied in three main forms, each
defined by the relationship of the prices of the respective blocks; flat, declining, and inclining. Other
variations, such as U-shaped, exist but are not common.

2.1 Flat Block Rates

Flat block energy rates are volumetric rates by the fact that they charge for the amount of energy
consumed but, they are constant and do not vary by time of day or level of consumption,

The National Association of Regulatory Utility Commissioners (“NARUC”) describes flat block rates in the

following way:

A flat rate design charges customers per unit of consumption, at the same rate for all units of
consumption. The total costs (or some subset) allocated to a class are divided by the usage of that
class to produce a rate. This rate is then uniformly applied to any usage by a customer within that
class. This rate structure {in combination with a monthly customer charge} is commonly used in
designing rates for residential electric customers. Indeed, this is the most common form of
residential rate design used across the country today. A flat rate can meet certain objectives, such
as affordabifity, identified by the jurisdiction. On the other hand, recognizing that the cost of
electricity varies throughout the day and by location, a flat rate may not reflect the uctualf costs to
serve a customer in a given time period.**

Flat block rates are a common pricing mechanism used by some utilities, but historically they were not as
prevalent as declining block rates. As the emphasis toward conservation increased following the 1870's
energy crisis and the subsequent effort by the U.S. Congress to pass the Public Utility Regulatory Act
(PURPA) of 1978. A portion of PURPA established Federal Public Utility Ratemaking standards, one of
which discouraged the use of declining block rates and limited their use to the extent utilities could
demonstrate that costs reduced with increased usage. Foliowing PURPA, most utilities implemented
seasonal rates that were flat during the peak season and retained the declining block structure in the non-
peak seasons where they were cost justified, reflecting the benefits of increased grid utilization.

211 Pros and Cons of Flat Block Rates

The following points outline the arguments typically presented for and against Flat Block Rates.

17 ‘Flectrical Rates’, G.P.Watkins PHD, D. Van Nostrand Co., New York, 1921, p. 47.
18 ‘Distributed Energy Resources Rute Design and Compensation’, NARUC, Washington, D.C. 2016, p. 23,
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2.1.1.1 Arguments for Flat Block Rates:

Simple for customer to understand.
Efficient residential pricing mechanism with low metering and meter reading costs.
Equitable method of cost allocation for customer with similar usage patterns and load profiles.

N

.1.1.2  Arguments against Flat Block Rates

» Does not adequately track the utility costs to serve,

¢ Does not provide pricing signals reflective of variations in cost.

¢ Does not have any association with the time of the energy use (peak, off-peak, etc.} to provide
feedback for responsible use,

+ Tends to benefit low use customers.

2.2 Declining Block Rates

Declining block rate {“DBR"} mechanisms, applied during the initial growth of the electric industry, have
served as a simple and equitable means to recover costs from customers. Electricity was first utilized for
lighting in buitdings, and thus the first rate block designs were based on the area or number of rooms that
were illuminated. As electrification of homes progressed, introducing new uses for electric energy, the
declining block rate provided a means for incrementally targeting various domestic electric end uses with
reduced rates reflective of the reduced average prices resulting from increased use. In early rate designs,
the kWh blocks were very small in size and several in number as the goal was to provide pricing reflective
of the marginal cost of adding load through new devices as electric refrigeration, cooking, water heating,
and other basic appliances to their homes.®

Over time, as utility costs increased, increases in cost were generally assigned to the early block of the
rate instead of increasing customer or service charges. Placement in the early blocks served to better
ensure recovery from ali customers, serving to increase the differential between the early blocks and the
later blocks. Today, the declining block rate structure is still used to support beneficial electric load
additions. Declining biock rates are often used to provide prices reflective of the average cost for the
installation of electric heating equipment, especiaily by summer peaking utilities that have extra capacity
available in the winter period. However, contemporary biock rate design tends to be more simplistic with
fewer and larger kWh blocks compared to the predecessors.”

The NARUC describes declining block rates in the following way:

A decreasing or declining block rate (DBR) structure is designed to charge customers a lower per
unit rate as their usage increases within a billing cycle. DBRs are still sometimes used to reflect
decreasing fixed costs per unit as output increases; a higher initial rate would recover the initial
fixed costs, and rates would decrease over the blocks as the rate reflects more variable costs.
There is some disagreement that by lowering the savings potential, DBRs discourage conservation,
energy efficiency, and customer adoption of technologies that may reduce consumption or
otherwise reflect costs. These types of block rates do not require advanced metering technology

to implement.*!

19 *Electricity Pricing-Engineering Principles and Methodologies’, Lawrence ). Vogt, P.E., 2009, p. 288.
0 'Electricity Pricing-Engineering Principles and Methodeologles’, Lawrence |, Vogt, P.E., 2009, p. 289.
2 ‘Distributed Energy Resources Rate Design ond Compensation’, NARUC, Washington, D.C. 2018, p. 26.
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Declining block rates were the mainstay of the utility industry, through the 1970's, during decades in
which the marginal energy costs declined with the construction of each new generation unit, With the
increased focus on conservation and increasing cost of new generation, many utilities discontinued use of
DBRs during the peak capacity {(summer) seasons. But most summer peaking utilities, like KCP&L and
GMO, continue to use DBRs during the winter season to reflect the benefits of improved load factor and
the reduced costs of supplying electric heating and other responsible end uses of electricity.

2.2.1 Pros and Cons of Declining Block Rates
The following points outline the arguments typically presented for and against DBRs.
2.2.1.1 Arguments for DBR:

Efficient residential pricing mechanism that easily understood by consumers.
* Equitable method of cost allocation for customer with similar usage patterns and foad profiles.
Provides revenue stability for the utility,
- More fixed costs recovered in lower blocks
- Less fluctuation in revenue due to abnormal weather (hotter or cooler).
Provides bill stability for Consumer,
- Less energy cost volatility due to abnormal weather.
Tracks traditional costs of providing services.
¢ Can promote increased grid utilization from beneficial electrification.

2.2.1.2 Arguments against DBR:

e Pricing is established based on cost and does not provide support or subsidy for energy efficiency
or conservation efforts that benefit from a higher cost in the later blocks.

¢ |Is based only on monthly usage.

¢ Lacks any association with the time of the energy use (peak, off-peak, etc.) to provide feedback
for responsibie use.

* Provides a lower average cost under higher levels of use.

2.3 Inclining Block Rate

The inclining block rate structure (“IBR”} is used to provide customers with a price that escalates with
increasing levels of energy usage. With this type of structure, energy can be priced in a punitive way to
deter higher levels of consumption and thus encourage customers to conserve energy. The performance
of this price signal is determined by how sensitive customers are to price for their energy purchases. In
economic terms, this price elasticity determines customer response. The IBR is commonly used for pricing
when costs are high and capacity may be more constrained than at other times, particularly during the
peak season. IBR is often used when more advanced rate design options such as TOU, are not feasible,
usually due to metering limitations. As structured, the inclining block rate places a preponderance of the
cost recovery responsibifity on the higher use customers that are served under the rate schedule.

NARUC describes inclining block rates in the following way.

An increasing, inverted, or inclining block rate (IBR} structure is designed to charge customers a
higher per unit rate as their usage increases over certain “blocks” within a bifling cycle. For
example, a three-tier IBR would identify three blocks of usage. For each block, there is a price for
all efectricity used within it, with the price increasing as a customer moves through the blocks over
a bifling period. One of the main purposes of an 1BR is to send a conservation signal to customers
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and to incentivize energy efficiency and reduce consumption on the system. In other words, as the
price increases with each block, customers may be encouraged to conserve to avoid having to pay
the higher block price. In designing an 18R, some considerations must be made, such as the price
differentials between the various consumption biocks and the availability of timely consumption
information to customers. If customers do not possess the ability to access their consumption data
throughout the billing cycle, they will not know when their consumption reaches the higher block
rate. Another consideration is that IBRs impose higher per unit costs on high-use customers even
though delivering additional volumes may not increase the costs of providing delivery service.
Afthough the incentive to conserve electricity over time is considered greater with an IBR design
through avoiding higher prices during the month, this rate does not reflect the hourly or daify
changes to the cost of electricity. A customer may pay more for electricity over a given month,
even though g majority of its usage may be entirely off-peak; since an IBR does not reflect the day-
to-day considerations of peak and off-peak, a customer may overpay for electricity as compared
with its otherwise basic cost of service.??

As the emphasis toward conservation increased through the 1980's, IBRs were introduced as a
conservation inducement that could be implemented within the legacy metering constraints. While
studies have shown that {BRs do result in some level of conservation, most conclude that customers are
in fact responding to their higher overall electric bill and not the individual pricing steps.?* More recent
studies of other time variant rates, such as TOU rates, show greater customer response as they send
pricing signals better aligned with the utilities cost of providing energy services.?*? Beyond conservation,
IBRs are often viewed as providing a form of ‘life-line’ or ‘subsistence level’ usage in the first block to
protect low income and elderly from the full impact of increasing costs.”®

2.3.1 Pros and Cons of Inclining Block Rates
The following points outline the arguments typically presented for and against I1BRs.
2.3.1.1 Arguments for IBR

¢ Blunt promotion of Conservation by sending a non-cost based price signal that higher levels of
energy use is more expensive. thigher usage customers often have higher price elasticity relative
to other customers and therefore higher prices for higher usage resuits in conservation).

s The non-cost based design can be used to compel conservation, by supporting energy efficiency
policies and mandates.

¢ Can be structured to provide a form of ‘life-line’ or ‘subsistence level’ rate.

» Refiects view that long-term or social marginal costs are increasing.

s Depending on implementation method, an IBR rate can be used in conjunction with energy
efficiency measures to provide more realized savings to the participating customer. This can
result in more customer participation and more response than the optional energy efficiency
measures alone.

22 ‘Distributed Energy Resources Rate Design and Compensation’, NARUC, Washington, D.C. 2016, p. 24

23 ‘Do Consumers Respond to Marginal or Average Price? Evidence from Nonlinear Electricity Pricing', ITO, American Economic
Review, Vol. 104 No. 2, 2014, pg. 537-563. Available at: hitp:/fdx.dol.org/10,1257/aer.104.2,537

24 ‘The Paradox of Inclining Block Rates’, Brattle, Public Utility Fortnightly Magazine, 2015.
5 ‘Trends in Regional U5, Flectricity and Natural Gas Price Elasticity’, EPRI, 2010, pg. 1.4.
2 ‘Electricity Pricing-Engineering Principles and Methodologies’, Lawrence J. Vogt, P.E., 2009, p. 289,
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2.3.1.2 Arguments against IBR

Support for energy efficiency is not cost based and results in a subsidy for energy efficiency
participants at the expense of non-participants,
fncreased revenue instability for utility,
- less fixed costs recovered in lower blocks. Revenue recovery dependent on higher blocks.
- fluctuations due to abnormal weather (hotter or cooler).
Increased price instability for Consumer,
- Increased energy cost volatility due to abnormal weather.
Provides a weak pricing signal,
- not based on when or how efficiently energy is used,
- not reflective of costs, and
- customer response based on total electric bill increase, not block price.
Disproportionate economic impact to larger use customers.
Negative impact on high users not associated with excess (medical use, window unit air
conditioning cooling systems, specialized equipment, etc.}.
Promotes grid defection as larger use customers look to other sources of electricity, generally
solar. Grid defection can increase the cost for customers unable to similarly defect,
Discourages beneficial electrification (Space heating, EV adoption, etc.).
Can serve as a poor transition point to for time variant pricing. If {ime based rates are expected
in the future, an IBR will create artificially low rates for some customers, making the impactof a
transition to a time variant rate more impactful and difficult to implement.

3 EVOLUTION OF RESIDENTIAL BLOCK RATES AT KCP&L

The construct of residential block rates at KCP&L has evolved over the past century as the characteristics
of customer use and metering technology have evolved and provide valuable insight as to how block rates
also evolved for GMOQ. The foundation of block rate structures in Missouri was established by a few
decisions by the Public Service Commission (PSC) in the years shortly after being established in 1913.

Block rates: Hours-use rates, A schedule of block rates is more understood and in general
more satisfactory in application to residence than an hours-use rate. Charleston Comm Club
v Mo Pub Util. Co, 2 Mo PSC311.7

Unreasonable blocks, Electric block rate schedules based upon blocks of 100 kWh militate
against the purpose of block rates in that they unduly limit the proper effect and minimize
the encouragement of long hours use. Re Ft Scott & Nevada L Co, 2 Mo PSC 581.%

Reasonable blocks: Upon consumers’ data showing an average consumption by resident
consumers of 17 kWh and business consumers 41.2 kWh and taking into consideration active
and connected load etc. a block schedule based upon blocks of 20 kWh for residence and 40
kwh for consumers is held reasonable. Re Ft Scott & Nevada L Co, 2 Mo PSC 581.%

The KCP&L residential block rates evolved with a focus on end-use applications. In addition, KCP&L had
variations in block rates based on jurisdiction and the customer density {urban, suburban, or rural} of the

7 ‘Missouri Public Service Commission Digest’, 1922, p.212. Available at: https://books.goegle.li/hooksid=wCawAAAAYAA)

% fhid
2 Ibid
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service territory. The following summaries, prepared from a review of the KCP&L tariff archives, ilustrate
how the of the KCP&L Missouri urban residential rate structures have evoived over time.

1920-1945 — Basic residential service based on lighting as the main end-use.
Residential-Lighting - rate without cooking or water heating, usage per block based on number of

rooms. .
Optional Water Heating & Cooking only riders with separately metered usage.

Residential-Combined Lighting Cooking — Optional rate for customers with cooking and/or water
heating and required throw-over switch between stove and water heater.
Customers without throw-over switch were required to be on Residential Demand Rate.

Residential Demand — ‘hours-use’ rate for residential lighting combined water heating and cooking
without throw-over switch., Three ‘hours-use’ declining cost rate blocks (30, +40, and >70 kWh/kw).
Demand individually calculated, 100 watts per room plus 50% of range and 100% water heater ratings.

1945-1950 - Block rates introduced. Incorporated cooking as an end-use in residential service with a
usage block adjustment
Residential Service—rate for lighting, cooking, refrigeration and household appliances.
Two blocks (<30 and >30 kWh) and demand adjustment increased size of first block for usage > 1,500
kwh.

Optional, Controlled Water Heating only rider with separately metered usage and Company
time clock and bypass switch.

1951-1963, - Usage of Block expanded to incorporate additional end-uses. Introduced excess capacity
demand charges and ‘hours use’ all-purpose rate for residential customers.
Residential Service — established ordinary domestic use as lighting, cooking, refrigeration and
household appliances.
Three blacks (<30, +50, and >80 kWh) expanded to four blocks (<30, +50, +50, and >130 kWh).
Excess capacity of $1.25 per kW in excess of 10kW.
Optional Space Heating only riders with separately metered usage.

Residential-Water Heating — rate for ordinary domestic use and water heating.
Four blocks (<30, +50, +40, and >120 kWh) expanded to (<30, +50, +50, and >130 kWh).
Excess capacity of $1.25 per kW in excess of 10kW.

Company time clock or double-throw switch controlled water heater untif 1959.
Optional Air Conditioning & Space Heating riders with separately metered usage.

Residential-All Purpgse — *hours-use” block rate for all domestic use.
Four declining cost ‘hours-use’ rate blocks (<100, +100, +100, and >300 kWh) based on 30-minute kW
demand.
Residential All Electric - rate for all electric residence with electric space heating — frozen in 1963.
Three blocks (<250, +750, and >1000 kWh) with seasonally differentiated prices, third block declining
in winter and inclining in summer.

Company time clock controlled water heater or double-throw switch with electric range.

1963 -1966 — Blocks further expanded. Removed excess demand charges, froze separate meter water

heating riders.
Residential Service — ordinary domestic use
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Six declining blocks (<22, +28, +80 +370, +500, and >1,000 kWh),
Optional Space Heating rider with separately metered usage.

Residential-Water Heating — ordinary domestic use with water heating.

Six declining blocks {<22, +28, +80 +370, +500, and >1,000 kWh}.
Optional Space Heating rider with separately metered usage.

Residential-Three-phase_Air_Conditioning — rate for ordinary domestic use with three-phase air
conditioning.

Six declining blocks (<22, +28, 480, +370, +500, and >1,000 kWh).

Additional charge ($/HP or $/kW) during six summer months {April-Oct.}.

Residential-Water Heating & Three-phase Air Conditioning — rate for ordinary domestic use with water
heating and three-phase air conditioning. Six declining rate blocks (<22, +28, +80 +370, +500, and
>1,000kWh).

Additional charge ($/HP or S/kW} during & summer months. {April-Oct.).

1966 — 1977 — Block consolidation begins. Consoclidated Tariff structure
Residential Service — All existing general use, water heating, and three-phase Air Condition single and

two-meter constructs continue under consolidated tariff.
Five declining blocks (<30, +100, +370, +500, and >1,000 kWh).

Residential-All Electric — rate for all electric residence with electric space heating, (Frozen 1971).
Summer, four declining blocks (250, +750, +500, and >1,500).
Heating, three declining blocks (250, +750, and >1000 kWh).

1976 — 1984 - Introduced seasonal distinction in all rates.
Residential Service — All existing residential configurations continue.
Five declining blocks {<30, +100, +370, +500, and >1,000 kWh) fast biock pricing varied by season.

1984 — 1986 — Continued Block consolidation. Introduced Residential Demand Rate.
Residential Service — All existing residential configurations continue with summer tail block either flat
or inclining.

Residential Demand Service (RDS) — Three-part demand rate with a $4 Customer Charge instead of a
minimum bitl.

Energy in declining blocks: Summer (<200, +500, +400, and >1100); Winter {<200, +400, +100, and
>700).

Demand Charges (50, 1, 2, and 3/kW) were inclining based on four demand blocks (<1, +3, 43, and >7
kWw).

1986 -mid 1996 — Block Price Variations Explored. Major redesign of all rates — PURPA considerations
Service Charge replaced minimum bill based on cost of first usage block.

Service Charges differentiated by; without space heating, with space heating, and rural.
Intreduced different winter and summer usage blocks, declining with some inclining tail blocks.
Introduced two time variant rates (RTDD, RTDE).

L 3

Residential Service - rate for all domestic residential use with multiple schedules.

General Use — 1 Meter — Summer (<500 and >500); Winter (<1000 and >1000) declining priced
blocks.
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G.U. & Water Heat — 1 Meter — Summer (<130, +130, +740, +200, and >1200} “W” priced? biocks;
Winter (<130, +130, +940, +400 and >1600} “U” priced blocks3,

G.U. & Space Heat - 1 Meter — Summer (<500 and >500); Winter (<1080 and >1080) declining priced
blocks.

G.U. Water & Space Heat ~ 1 Meter - Summer (<500 and >500) declining priced blocks;
Winter (<285, +130, +1155, +775, and >2345) “W” priced blocks.

Space Heat 2" Meter — Summer {<500 and >500) declining priced blocks; Winter — Flat.

Space & Water Heat 2" Meter — Summer (<500 and >500) declining priced blocks; Winter-Five
generally declining blocks (<155, +130, +795, +665, and >1745).

Residential Demand (RTDD) ~ Three-part demand rate {Discontinued in 1996).

Energy in declining blocks: Summer (<700, +400, and >1100); Winter (<400 and >400).

Demand Charges {$0, 3, 4, and 5/kW) were inclining based on four demand blocks {<1, +3, +3, and
>7 kW).

Residential Time of Day (RTDE) - Two period summer only Time of Day rate (Discontinued in 1996).
Summer: On-Peak (2 - 8 p.m. Monday-Friday)-2 inclining blocks (<300 and >300); Off-Peak — Flat;
Winter: Two declining blocks (<700 and >700}.

Mid 1996 — Present — Continued Block consolidation. Part of general simplification and consolidation of

rates.
¢ Service Charges simplified to 1-meter and 2-meter
* Urban/rural rate distinctions eliminated
* Legacy 2-meter water heating special use rates collapsed into Electric Space Heating
¢ Rate biocks simplified: Summer-FLAT; Winter-declining based on varying constructs of three
standard biocks (<600, +400, and >1,000 kwh).

Residential Service - rate for all domestic residential use with multiple schedules,

General Use - 1 Meter — Winter - three declining blocks (<600, +400, and >1000).
Gen. Use and Space Heat — 1 Meter ~ Winter - two declining blocks {<1,000 and >1000).

Gen. Use w/ Space Heat 2nd Meter — Winter - three declining blocks (<600, +400, and >1000)
- Frozen in 2007.

Gen. Use w/ Space & Water Heat 2nd Meter — Winter - three declining blocks {<600, +400, and

>1000)
- Frozen in 1996,

Residential Time of Day (RTOD) — Two period summer only TOD rate - Frozen 2015.
Summer: On-Peak (1 - 7 p.m. Monday-Friday) - Flat; Off-Peak ~ Flat. Winter: Flat,
Replaced legacy RDS, RTDD, and RTDE rates.

¥ "W priced blocks have aiternating declining and inclining block prices (24 block price declines, 3 block price inclines, 4th
block price declines, 5™ block price inclines.
LAY priced blocks have declining price in the second (and third) bock and inclining prices in subsequent blocks.
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4 DETERMINING THE STUDY METHODOLOGY

The following sections provide a summary of the preparatory analysis the Company performed to
determine the methodology to be used in performing the block rate analysis.

4.1 Review Regional Utility Electric Block Rates

Table 4-1 on the following page provides a comparison of the residential block rate structures for KCP&L,
GMO, and other utilities in the states surrounding Missouri. Based on a review of the utility web sites and
their respective rate sheets, several generalized observations can be made regarding residential rates in
our region:
¢ Customer charges or Service charges are generally betlow $20. Based on past Company cost
studies, these charges cannot be reflective of true fixed cost and are likely set at a price driven
by policy considerations.
¢ Summer rates are either Flat or IBR, generally Flat to the North of the KCP&L/GMO area and
generaliy IBR to the South.
* Winter rates are typically DBR. If General Use is fiat, there is typically a DBR heating rate
* Several of the utilities have a kWh cap on the block rate tariff which requires the customer be
placed on another, more suitable rate, typically TOU or three-part demand, when the usage level
is exceeded.
* The Company observes that utilities reviewed are not utilizing specific end-use rates in their
current designs but instead represent the heating cost differential through the pricing of the
winter block rates.

4.2 Review industry Guidelines

The Company performed an on-line search for industry opinions, guidelines, or other informative
resources on block rate designs and responsible energy use.

4.2.1 Published Guidelines for Defining Rate Blocks

Literature searches found few guidelines on how to establish the appropriate block levels. As previously
mentioned, a very early Commission ruling found that appropriate blocks should be set based on the
average use of different types of customers.® The few guidelines found in industry references follow.

The average consumption of electricity for basic, non-weather sensitive end-uses, based on the U.S.
residential sector is generally in the range of 500-600 kWh per month. Thus, the first step of the block
rate is often set at a kWh level which captures the expected average base use energy for the specific class
of customers.

Most of the utilities in the surrounding jurisdictions have block designs for their winter, i.e. nen-summer,
season and are evenly split between two or three tier structures. Few design generalizations can be
observed based on a simple inspection of the rates themselves. The tiers appear to be based on a mix of
baseline usages, average usages, and maximum usages.

In the 2013 Residential Rate Study for the KCC, Christensen and Associates developed three block prices
for each season. “We attempted to set the thresholds such that approximately one-third of the customers

3 *Missouri Public Service Commission Digest’, 1922, p.212,
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fall into each category (e.g., one-third of the customers have monthly usage that reaches into the second
block). The summer tiers developed for the study were set at <900, +600, and >1,500 kWh.”3?

Table 4-1: Regional Residential Electric Block Rates

Summer Winter
Company | State | Rate Limits Block 1 (E}ol%?;: 12) (2!%?:: 13) Block 1 (313(];: 12) &{%ﬁt %
KOPE- | Mo | Gen ALL <600 é‘f}% ?51&2?
KOPEL- | MO | Heat ALL <1,000 ?;5?,25’
KOP&L- | Mo | cen ALL <600 (?,39/?)
KOPSL- ] Mo | Hoat ALL <1,000 (;f,f) ’(';:{.9,,2;’
pmeren- | Mo | AlL ALL <750 (ggf,g)
Empire MO | ALL ALL <600 (Z?(of)
KGPEL- 1 ks | gen ALL ALL
REPSL | ks | Heat ALL <1,000 ?g’?(,’,zg’
Westar KS | ALL <900 (ffg,?o) <900 (;gﬁf)
OPPD NE | Gen ALL <100 ég% ?gﬂg?
OPPD NE | Hoat | LOVUSe ALL <100 (;gﬁf) (;gﬁf)
E[’;CCO'" NE [ A | 2 'é'hg ALL ALL
MAAIA | A | A | 280 KW FLAT ALL <1000 | a0
Aant: A | ALL ALL <500 (‘}gﬁf) ?;é%zg’
OGE 0K | ALL <1,400 ;11'323 <600 (Zg%
PSO oK | ALL <1,350 ;12’3.,5/00) <475 (ggff?) ?j f,j;’;’
Enlero¥- | AR | ALL ,;f'jvg?/o <1,500 (1;39/?) <1,000 ’(’; ﬁgg’
Ameren- |y | pel ALL <800 (ggﬂf)
1‘Eﬂf“l"(\;rgy KS Gen Dn?d2 5Rkate <500 (:‘I6 go[/?,) ;13;;“0/00) ALL
“E‘”r‘]“;rgy KS | Heat | o >2% " <500 | N f&g) :3:59/00) <1,100 ?;’11.,2;’
gfﬁ”gﬂd MO | ALL <500 (:fg,% ) <900 (;g?/?)

From 1976 until 2001, each California utility had two-tier block rates with the first tier based on ‘baseline’
usage which the California legislature established at 50 to 60% of average residential consumption and 60
to 70% of average all electric residential consumption during the winter heating season. Typical baseline

3 ‘Residential Rate Study for the Kansas Corporation Commission Finol Report’, Christensen Associates Energy Consulting, LLC,

2012. Awailable at: http://www.kec.state.ks.us/electric/residential rate study final 20120411.ndf
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usage varied from 300kWh to 500kWh based on company and climate zone. In 2001, the California
legislature froze the rates on the first two tiers, established a cap for the second tier at 130% of baseline,
and the California Public Utilities Commission (CPUC) ordered utilities to create three additional uncapped

block tiers.3

Of the few utilities in the surrounding jurisdictions that have summer season blocks with varied pricing,
they are all either two or three-tier inclining structures. Of the two-tier block structures, those with lower
tier-one levels (500-900 kW) have a smaller step percentage price increase (10-12%) and those that set
the tier-one level at a higher level (1,350-1,500 kWh) have a larger step percentage price increase (20-
30%). The three tier structures have step levels at (500 and 1,100kWh) with step percentage price
increases (30%) nearly equally split between the step levels.

4.2.2 Published Guidelines for Rates that Promote Responsible Energy Use

Following the 1973 Arab Qil Embargo, Congress enacted PURPA in 1978 as part of the National Energy
Act, PURPA and subsequent amendments were designed to promote energy conservation, promote
greater use of domestic and renewable energy, and established PURPA standards.®® The Federal
ratemaking standards promoted energy conservation through improvements in rate design (cost of
service, seasonal rates, discouraged DBR unless cost justified, and TOD rates) and energy efficiency and
other demand-side management programs.

Responding to PURPA and the increasing marginal cost of electricity production resulting from the second
oil crisis and Three Mile island Nuclear Generating Station accident {both which occurred in 1979), utilities
began implementing numerous energy conservation and DSM initiatives to reduce the increasing demand
for electricity. Within the residential sector, most utility sponsored DSM initiatives could be classified in
three categories:

¢ Pricing Signals through Rates -~ GMO, like most utilities, eliminated the DBRs during the
summer season and offered optional TOD and Demand Rates. The cost of TOD metering
prohibited wide scale implementation of TOD rates, so some utilities implemented the IBR
rates for their conservation effect.

s Energy Efficiency {(“EE”) Programs -- Most utilities, including GMO, provided education
materials on EE, some offered home energy audits, and others provided rebate and incentive
programs for customer adoption of EE measures. These utility programs focused on energy
efficiency and the overall reduction in energy usage.

¢ Demand Response Programs — These programs provided incentives to customers to allow the
utility to directly control air conditioners, water heaters, and similar end-used devices during
critical peak usage periods. Demand response programs focused on the reduction in electrical
usage during peak system loading periods to manage the need for future generation capacity.

Congress last amended the PURPA standards with American Recovery and Reinvestment Act (ARRA) of
2009 by adding consideration for Smart Grid investments and SmartGrid information. Under ARRA, the

¥ ‘Residential Electric Rates Revisited-Part 1: A Historical Perspective’, The EPIC Energy Blog, 2013

3 16 U.5. Code-Title 16-Chapter 46-Public Utility Regulatory Policies.
Available at; _https://www.law.cornell.edu/uscode/text/16/chapter-46
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U.S. Department of Energy’s {DOE} Smart Grid Investment Grant Program (SGIG) funded substantial
deployment of Automated Metering Infrastructure (AMI) by numerous utilities.

Ten utility programs took part in the DOE Consumer Behavior Study (CBS) “to produce more robust
and credible analysis of impacts, costs, benefits, and lessons learned and assist utility and regulatory
decision makers in evaluating investment opportunities involving time-based rates.”®® The study
concluded that customers’ response to TOU rates was greater, with larger on- to off-peak response
than with smaller ratios and that the use of a programmable communicating thermostats (PCT)
significantly increased the customers’ level of demand response.3” The CBS study demonstrates that
TOU and other TVRs can be an effective tool to reduce peak demand and enable customers to better
manage their electric consumption and costs.

“DOE hopes the experiences and results from the CBS effort which have been published to date, as
well as those yet to come, can help other utilities and regulators more aggressively pursue the
application of time-based rates for residential customers.”*®

Additionally, the electric industry is in the beginning stages of a transformation and grid modernization in
response to the influence of renewable resources, distributed generation, energy storage, electric
vehicles, home energy management, and new more efficient and grid-interactive loads. Across the
industry, utilities, regulatory agencies, and legislative bodies are grappling with a wide range of grid
modernization policy and regulatory issues including sweeping changes business models, investments in
non-traditional utility assets, and significant changes to cost recovery and rate design.®

The following sections highlight some of the key observations regarding this grid transformation and the
evolution of retail rates that will be required to facilitate the evolving definition of ‘responsible energy
use’. The Company contends these observations are important and applicable to this study. These
observations support the goal of this study and provide a longer-term view to potential rate design
approaches.

4.2.2.1 The Evolving Landscape of Mass Market Rate Designs

The following excerpts from a recently published review of alternative rate designs for residential ‘mass
market’ customers by the Rocky Mountain institute (“RMi”} identify TOU and Demand Rates as next steps
in the evolution in residential rates,

There is a serious conversation unfolding around electricity rate design for mass-market
fresidential and small commercial) customers—both in the U.S. and internationally. New
proposals are appearing for how to improve rates to meet emerging challenges (and
opportunities) around environmental impact, customer engagement, bill management, reliability,

3 ‘Final Report on Custamer Acceptance, Retention, and Response to Time-Based Rates from the Consumer Behavior Studies”,
LS. Department of Energy, Office of Electricity Delivery and Energy Reliability, 2016, page iv.
Available at: htips://www.smartgrid.gov/document/CBS Resulis Time Based Rate Studies.html

7 1BID, page x.
3% |BID, page 71.

3% ‘The Top Utility Regulation Trends of 2017—So Far’, C. Girouard, Greentech Media, July 2017. Available at:
https://www greentechmedia.com/farticles/read/top-10-utility-trends-regulation-of-2017-aeetigs.RIHG1B4
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and cost recovery. These proposals frequently generate debate and conflicting opinions between
stakeholders.*

Recent trends are forcing stakehalders across the industry to take stock of how customer needs
are evolving and how that affects the electricity system, Customer load profiles are becoming
more diverse while new technology is increasing potential customer capabilities *

Existing default rates in the U.S. are simple—typically pairing a flat, volumetric energy rate with a
customer charge. These rates have worked well enough but are proving inadequate in the face of
recent trends, as they fail to provide price signals that reflect system costs and enable customer
response. An expanded rate design toolkit is needed, but it is critical that solutions do not reduce
signals for energy efficiency or be difficult for customers to understand and respond to.%

Two types of alternative mass-market rate designs are often proposed to meet rapidly evolving
customer needs in the near-term:

» Time-based rates can provide more accurate price signals to customers, better reflecting
the marginal cost of supplying and delivering electricity. These price signhals may lead
customers to change their consumption patterns to reduce both peak and total
consumption.

» Demand charge rates can provide a price signal to reduce peak demand and can
potentially allocate peak driven costs more fairly. Customers may respond by changing
their consumption patterns to reduce peak demand, flattening their load profile.43

These sofutions can be important near-term steps in the ongoing evolution of rate design.*

“Furthermore, a myriad of financial benefits inure to utilities and their ratepayers when customers
take service under and respond to time-based rates. The value associated with lowering peak
demands is often at its highest when reductions in consumption coincide with times that the local
or regional power system is experiencing its h}‘ghest fevel of demand (i.e., the coincident system
peak demand). Such reductions in electricity demand at these times can lead to future deferrals
of new investments or upgrades in electric generation, distribution and possibly transmission
facilities, and/or avoidance of higher prices or demand charges from wholesale power suppliers.
These results can fead to reductions in the utility’s overall cost of service, which can benefit all
customers when the reductions are passed on through retail rates.”*>

4.2.2.2 Integration of Distributed Energy Resources

Utility customers can derive additional financial benefits when time variant rates correspond more closely
to the actual electrical production costs and benefits:

The electric grid is beginning to change with the rise of distributed generation from distributed energy
resources (DER), electricity storage, and solar photovoltaics (PV). Additionally, smart appliances, home

40 A Review of Afternative Rate Designs-industry Experience with Time-Based and Demand Charges for Moss Market
Custorners’, Rocky Mountain Institute, Boulder, CO, 2016, Page 5.
Available at: hitps://www.rmi.org/insights/reports/review-alternative-rate-designs/

4 IBID.
42 BID.
43 IBID.
44 BID.

% ‘Final Report on Customer Acceptance, Retention, and Respanse to Time-Based Rates from the Consumer Behavior Studies’,

.S, Department of Energy, Office of Electricity Delivery and Energy Reliability, 2016, pg. 2.
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energy management systems, and electric vehicles are providing new capabilities for consumers to
manage energy use, To achieve the full value of DER, they must be fully included in the planning and
operation of the grid, to create what EPRI terms ‘The Integrated Grid". The following excerpts highlight
some of the rate transformations that will be required to promote and compensate DER for their
participation in the evolving grid {emphasis added).

A policy and regulatory framework will be needed to encourage the effective, efficient, and
equitable allocation and recovery of costs incurred to transform to an integrated grid. New market
frameworks will have to evolve in assessing potential contributions of distributed and central
resources to system capacity and energy costs. Such innovations will need to be anchored in
principles of equitable cost allocation, cost-effective and socially beneficial investment, and service
that provides universal access and avoidance of bypass. ‘¢

Rates are generally considered equitable if customers pay an appropriate share of total utility
costs, in proportion to the costs they cause, along with a percentage of common costs. Rates
encourage efficient consumption decisions if they reward or penglize these decisions in proportion
to their resulting costs or savings. In either case, such cost causation is an important principle for
both allocating costs and designing rates that guide consumptive decisions. 4

A customer’s load profile can generally be characterized by two quantities: total energy
consumption {in kWh} and the contribution to peak demand (in kW). The resulting costs they
create are a function of both quantities. ... While these two variables may have been Jinked more
strongly in the past, new technologies and consumer behaviors are changing that relationship. A
customer with electric vehicles, PV, or storage operating behind the meter will likely have a net
foad profile much different from a residence with only electric HVAC and other common
appliances. ... Creating a more balanced emphasis between total energy consumption and
contributions to peak demand provides incentives for both energy efficiency and demand
management, as well as the technologies that address each.*

In a recent ‘Utility of the Future’ study, the Massachusetts Institute of Technology Energy Initiative
examined how the provision and consumption of electric services is likely to evolve and developed a
framework of proactive regulatory, policy, and market reforms needed to enable the evolution of the
electrical power grid with the goal of integrating all resources distributed or centralized. The framework
inciuded the following points:

*  Flat, volumetric tariffs are no fonger adequate for today’s power systems and are already
responsible for inefficient investment, consumption, and operational decisions.

e Peak-coincident capacity charges that reflect users’ contributions to incremental network costs
incurred to meet peak demand and injection, as well as scarcity - coincident generating capacity
charges, can unlock flexible demand and distributed resources and enable significant cost savings.

s Granularity matters. The value or cost of electricity services can vary significantly at different times
and at different locations in electricity networks. Progressively improving the temporal and
locational granufarity of prices and charges for these services can defiver increased social welfare.

& ‘The Integrated Grid: Realizing the Full Value of Central and Distributed Energy Resources’, EPRI. Palo Alto, CA: 2014, Page 24
Available at: hitps://www.epri.com/#/pages/product/000000003002002733/

47 ‘The Integrated Grid: Capacity and Energy in the Integrated Grid’, EPRI. Palo Afto, CA: 2015, Page 27.
Available at: https://www.epri.com/#/pages/product/G00000003002004878/.

8 ‘The Integrated Grid: Capacity and Energy in the Integrated Grid’, EPR), Palo Alto, CA: 2015, Page 28, emphasis added.
Available at: hitps://www epri.com/#/pages/product/000000003002006692/
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However, these benefits must be balanced against the costs, complexity, and potential equity
concerns of implementation

* To establish a level playing field for all resources, cost-reflective electricity prices and regulated
charges should be based only on what is metered at the point of connection to the power system
— that is, the profile of injections and withdrawals of electric power at a given time and place,
rather than the specific devices behind the meter. In addition, cost-reflective prices and regulated
charges should be symmetrical, with injection at a given time and place compensated at the same
rate that is charged for withdrawal at the same time and place.*

Similarly, a recent RMI eLab report highlights the need to change electricity pricing to be more reflective
of the costs and benefits of grid services exchanged between the customer and utility. The report presents
a pathway for deliberately and incrementally increasing rate sophistication along three continuums for
residential and small commercial customers;

s Attribute unbundling — shifting from fully bundled pricing to rate structures that break apart
energy, capacity, anciffary services, and other components

* Temporal granularity — shifting from flat or block rates to pricing structures that differentiate
the time-based value of electricity generation and consumption (e.g., peak vs. off-peak, hourfy

pricing)

s Locational granularity — shifting from pricing that treats all customers equally regardless of their
focation on the distribution system to pricing that provides geographically differentiated
incentives for DERs. *°

4.2.2.3 Growing Consensus for Environmentally Beneficial Electrification

White PURPA facused on promoting energy conservation through EE and reduced consumption along with
increased use of renewable, there is a growing industry discussion regarding the ‘beneficial’ or ‘efficient’
electrification. The benefits of increasing electricity’s portion of overall energy to reduce environment
emissions, improve efficiency, and enhance grid flexibility are discussed in a recent Electricity Journal

article:

Consensus is growing that meeting aggressive GHG reduction goals will require electrification of
end uses such as space heating, water heating, and transportation. A recent report by
Environmental and Energy Economics (E3) states that “critical to the success of long-term GHG
goals” is “fuel-switching away from fossil fuels in buildings and vehicles.”*! Lawrence Berkeley
National Laboratory similarly concludes that “widespread electrification of passenger vehicles,
building heating, and industry heating” is essential for meeting California’s GHG reduction goals. %
Work at Stanford University also indicates that “one potential way to combat ongoing climate
change, eliminate air pollution mortality, create jobs and stabilize enerqy prices involves

* ‘Utility of the Future: Executive Summary’, MIT Energy Initiative, 2016, Pages 5-6
Available at: hitps://energy.mit.edu/wp-content/uploads/2016/12/Utility-of-the-Future-Executive-Summary.pdf

%0 ‘Rate Design for the Distribution Edge-Electricity Pricing for a Distributed Resource Future’, Recky Mountain Institute, eLAB,
2014, page 7. Available at: https://d231jw5ceS53geq.cloudfront.net/wp-content/uploads/2017/04/2014-25 alab-
RateDesignfortheDistributionEdee-Full-highres-1.pdf

5t ‘California PATHWAYS: GHG Scenario Results’, Energy + Environmental Economics, 2015.
52 *‘California’s Carbon Challenge Phase Il Volume I: Non- Electricity Sectors and Overall Scenario’, LBNL. 2013,
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converting the world's entire energy infrastructure to run on clean, renewable energy.”>* ... Many
other researchers around the globe are echoing the same conclusions. ... The consensus on
environmentally beneficial electrification, it seems, is in. **

The article summarizes trends in the electric power industry that are enhancing the opportunity to
electrify end-uses as a means to reduce GHG emissions,

* First is the adoption and implementation of public policy goals to achieve GHG emissions
reductions.

¢ The second trend is the lowering of GHG emissions rates of the U.S. electric sector overall
due to technology advances and cost reductions of cleaner electric generation, as well as

policy goals.

* The third trend generating abundant opportunity for environmentally beneficial
electrification is the significantly increased efficiency of end-use equipment itself.

* The fourth electrification trend is the growing need for “flexiwatts” to enable greater
integration of renewable energy into the electric grid,

The Brattle Group, suggests that utilities should explore modifications to rate designs to remove
disincentives for beneficial electrification

Some existing rate designs may create an economically inefficient disincentive to pursue electric
end-uses. For instance, an inclining-block rate (IBR) structure charges customers an escalating
price as their cansumption increases over the course of the month. This rate design has largely
been used as a policy tool to promote electricity conservation, but, given that both electric heating
with heat pumps and home charging of [Battery Electric Vehicles] BEVs would significantly
increase total electricity consumption, customers under IBR have a financial disincentive to adopt
a heat pump water heater, heat pump space heater or BEV charging at home.*8

In addition to reforming existing rate designs, there may also be a practical need to create a new
rate design for a subset of customers who own certain end-uses.¥’ For instance, many utilities
have created a rate designed specifically for customers with electric vehicles. By offering a lower
price during off-peak hours to reflect the lower cost of generating and supplying electricity in those
hours, the rate provides BEV owners with an opportunity to manage their charging patterns to
save money on their electricity bill while also providing a benefit to the power system.”*

4.3 Consideration of the Company Energy Efficiency Program

When considering the goal of this study and its focus on responsible energy use, the contribution of energy
efficiency cannot be overlooked. When applied, energy efficiency measures provide direct and impactful

53 ‘Stanford Engineers develop state-by-state plan to convert U.5. to 100% clean, renewable energy by 2050°. Stanford News,
2015.
** ‘Environmentally Beneficial Electrification: The dawn of ‘emissions efficiency’, The Electricity lournal, 29 (2016), Pages 52-53.

55 {BID, Pages 53-54.

% Electrification, Emerging Opportunities for Utility Growth’, Brattle, 2017, pg. 17.
Available at: hitp://www brattle.com/system/news/pdfs/000/001/174/original/Electrification Whitepaper Final
Single Papes.pdf?1485532518

" While such rates should be cost-based and therefore could be applicable to any customer —with or without a particular end-
use —in soime cases there may be advantages to designing a rate that is specifically aligned with the operational
characteristics of the target end-use technology, in order to incentivize the optimal utilization of that technology.

% 1BID
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results, reflecting a high level of responsible energy use. Customers are utilizing energy to perform the
work they want but are increasing the efficiency associated with that work, Through the Missouri Energy
Efficiency Investment Act (MEEIA), the Company has endeavored to deploy a suite of programs that will
provide Customers with opportunities to use their energy more efficiently and to save money.

Currently in the second “cycie” of program offerings, the Company offers a broad suite of programs for
Residential, Commercial, and Industrial customers. Those designed to benefit Residential customers

include:

s  Whole House Efficiency

¢ Home Lighting Rebate

s Residential Programmable Thermostat
¢ Online Home Energy Audit

These programs provide a practical means for customers to influence their energy use. Whether through
the utilization of LED lighting, high efficiency heating and cooling equipment, or a programmable
thermostat, a customer can reduce or influence the timing of their usage to the benefit of the customer

and the Company.

Beyond the existing programs, there is potential in deploying rates as a program within the MEEIA
structures. Time variant rates and demand rates in particular provide the best complement to the other
programs and the goal of supporting responsible energy use. Pilot programs examining these designs are
being considered by the Company and may be offered as part of a future program cycle,

4.4 Review Regional Utility Time Variani Rates

Table 4-2 below provides a summary of the residential TOU and other TVR structures availabie utilities in
Missouri and the surrounding States. Based on a review of the utifity web sites and their respective rate
sheets, several generalized observations can be made regarding residential rates in our region:

¢ Many of the TOU rates appear to be legacy designs first implemented in the 1980s in response
to PURPA requirements.

o All of the TOU programs are implemented as optional rates.

+ Half of the TOU rates are summer only with Flat or DBR prices in the winter period.

+ Most of the TOU rates have longer (six plus hours) on-peak time periods.

» Most of the summer On-Peak to Off/Super-Off peak price differentials are modest {2-4x).

s Public Service of Oklahoma & Oklahoma Gas & Electric have shorter On-Peak periods with more
aggressive On- to Off-peak price ratios.

¢ Critical Peak Pricing (“CPP") is only offered as an optional TOU rate by PSO & OGE, which were
first implemented as part of a DOE SmartGrid Demonstration Project.
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Table 4-2; Regional Residential Time Variant Rates

4.5 Basis for Study Methodology

Summer Winter
Company|State| Rate Limits  [Awvailability . Off ! Super . Off ! Super
Periods | On-Peak Inter. Off Pk. Periods| On-Peak inter. Off Pk
KCP&L- 1-7 pm Other
MO MO [ TOD 500 cust § FROZEN 2 21.2¢ 1.8x FLAT
KCP&L- 1-7 pm Other
Ks KS | TOD 500 cust | FROZEN 2 17.6¢ 2.4x 8 FLAT )
KCP&L- mo | Top FROZEN 3 1-8pm Other 10p-6a 2 Tam-10 pm 10p-7a
GMO 20.4¢ 1.8x | 3.0x 13.1¢ 2.5x
; N ]
Pilot Optional 2-7 pm Other 10p-8a
Ameren | MO | TOU | 5 cist | no Nettr | 2 30.5¢ ax 4x DBR | <760 | >750
Pllot . 1-8pm | 10am-ipm| Ofher 10am-8pm | 10a-1pm| Other N
Westar | KS | TOU | (e | Optional 3 | 1s231¢ | tax 2.25x 2 8970¢ | 1.6x [ 1.6x
e Other 10pm-
; TOU . 12-7 pm Other 10pm-9am 6am-10pm
Empire | MO ) 50 cust Optionat 3 2 std - 9am
Rider std +2.75¢ 4 std -0.42¢ | sid -1.04¢ std +0.15¢ 0.11¢ [std-0.11¢
. 1-6 pm Other 10p-8a 1-6 pm Other 10p-8a
APwr [ 1A 1 TOU Optonal | 3 | 559268 1 2.3x 3.2 2 | 7800¢ | 1x 1.2
TOU . 7am-8pm Other 7am-8pm | Other
PL |8 | Rider Optional | 3 | 5400 std | 50% std 2| 140% std {50% std
Summer . 2-7 pm Other
OGE OK | TOU Only Optional 2 20,925¢ 5.2x DBER <600 =600
TOUw | Summer " 2-7 pm Other
OGE | OK cPP Only Optional 2 5.42¢ 1-8.4x DBR <600 >600
Summer . 2-7 pm Other =475
P50 OK 3 TOU Only Optional 2 10.2¢ 5.x DBR <475 <1350 >1350
2-7 pm
TOUw | Summer . Other 11p-10a =475
PSO | OK | ‘Sop Only Optional 3 10.2¢ 2.6x 5o DBR <415 | e | >1350
- _(65¢)
Time
: ; i-7 pm Other i0p-6a 1-6 pm Other | 10p-6a
Eniergy | AR | TOU | Period | Opfonal | 3 | 43888 | 2.1 2.4% 2 6.7¢ 1% 1.2%
ariations

During KCP&L-MO’s last significant rate redesign effort in the mid 1990’s, the number of residential rate
biocks was reduced from as many as five blocks, to three standard blocks (<600, +400, and >1000). These
three blocks applied to all KCP&L jurisdictions. Until the Commission ordered KCP&L-MO to implement
an IBR design for the Residential General Use rate in the summer season, all summer rates were flat across
all jurisdictions. In the winter season, the General Use rates are either flat or declining and space heating
rates are declining. The primary focus of this rate block analysis is not to determine which rate structures
should be offered, but rather in determining the most appropriate rate block thresholds for consideration
in future rate design analysis.

Many neighboring utilities, who have summer peaks like GMO continue to use block designs during the
winter season to structure pricing to refiect the benefits of improved load factor and the reduced costs of
supplying off season uses. Further, review of the fixed charges (customer charges or service charges)
associated with these rates imply general under recovery of those costs in the fixed charge, meaning some
partion of those costs are heing recovered within the energy charges. This transference of cost recovery
commeonly contributes to DBR application.

Since the late 1990's, the residential housing market in the Kansas City area has experienced a significant
change with an increasing percentage of new construction occurring as multi-family housing. Mid-
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American Regional Council and other regional planning groups expect this trend to continue for the
foreseeable future as the “Baby Boomer” generation continues to age and downsize and they better align
to the lifestyle preferences of the post “Baby Boomer” populations.®® ®  Therefore, the impact of housing
‘premise type’ (apartment vs single family) was evaluated to determine appropriate rate blocks.

Industry sources suggests that blocks should be based on a ‘baseline’ or average usage levels for each type
of customer type.®®* Baseline usage can be established in two ways, a “ground up” basefine based on a
defined set of appliances and typical kWh consumption which may represent more of a representative
minimal usage level. The second, which was chosen for this analysis, is to look at actual average customer
usage levels during low usage, off-season months to establish a typical non-weather influenced usage

fevel.

59 Kansas City Metro Market Trends, Preferences and Opportunities to 2040, Mid America Regional Planning Commission, 2012,
Available at: bttp://www.marc.org/Regional-2lanning/Creating-Sustainable-Places/assets/Nelson_MarketTrends
Presentationl1-8-12.asax%

& National Trends & Demand for Smart Growth in Kansas City, Mid America Regional Planning Commission, 2012., 2012.
Available at: http://www.marc.org/Regional-Planning/Creating-Sustainable-Places/assets/DRAFT RCLCO PPT.aspx

&1 ‘Residential Electric Rates Revisited-Part 1: A Historical Perspective’, The EPIC Energy Blog, 2013
Available at: https://epicenergyblog.com/2013/66/05/128/

82 ‘Electricity Pricing-Engineering Principles and Methodalogies’, Lawrence J, Vogt, P.E., 2009, page 289,
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5 BLOCKRATE THRESHOLD ANALYSIS

The following secticns summarize the comprehensive analysis of customer usage the Company undertook
to evaluate the role of residential energy blocks in promoting responsible energy use.

5.1 Customer Usage Data Preparation

To create the customer usage dataset for each jurisdiction on which to perform the block usage analysis,
2016 monthly actual residential customer usage data by premise was extracted from Company databases
and loaded it into Excel for analysis. Below is a count of the records extracted:

e KCP&L-KS - 216,107 records
¢ KCP&L-MO —~ 219,894 records
s GMO - 263,744 records

To improve the usage analysis for ‘typical’ customers and minimize the impact of outliers, each dataset

was reviewed and edited to:
¢ Remove premises with annual usage below 101 kWh as they are uncharacteristically low and are
not representative of a normal residential class customer., These are likely vacant premises,
garages, or outbuildings,
- KCP&L-KS — 2,886 records
-  KCP&L-MO - 575 records
- GMO - 3,219 records

» Remove premises with partial year usage,
-  KCP&L-KS— 74,384 records
- KCP&L-MO — 67,068 records
- GMO-76,545 records

* Remove premises with annual usage greater than 30,000 kWh, as they are uncharacteristically
high and are not representative of a normal residential class customer. There was concern that
these high data points woulid skew the analysis results.

- KCP&L-KS - 4,943 records
- KCP&L-MO - 2,690 records
-~ GMO - 6,350 records

This left each jurisdiction dataset with the following number of record with complete annual usage:

o KCP&L-KS-133,894 records
o KCP&L-MO - 149,561 records
s GMO -177,630 records

To further improve the analysis, the premise addresses were analyzed to improve the consistency of the
premise use attribution for single family and apartment premises. Typical corrections to the premise type
attribute included:
o Premise with APT in the address reset to APT as the Premise Type.
* Premise with UNIT in the address were inspected and Premise Type set to APT or DPLX as
appropriate.
¢ Premise with # in the address were inspected and Premise Type set to APT or DPLX as
appropriate.
+ Premise with LOT in the address were inspected and Premise Type set to MOBL as appropriate.
» Premise with GARAGE in address set to AUXL as the Premise Type.
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» Premise with BARN in address set to AGRI as the Premise Type.

Tables of customer count distributions were then compiled for 100 kWh usage block by month and
combinations of Usage Type (General Use and Heating) and Premise Type (ALL, APT, SGL) for further
analysis. Figure 5-1ilfustrates a typical customer count distribution in graphical form.

Figure 5-1: Typical Customer Count Distribution by Usage Block

KCP&L GMO - Residential - ALL - 2016
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5.2

Preliminary Usage Data Segmentation

As a preliminary segmentation of usage data, the average usage by ‘season’ was calculated for each of
the premise and usage combinations and tabulated in Table 5-1 following. In this analysis, the ‘seasons’

were defined as:

* & @

Annual - all 12 months Jan.-Dec.

Summer — 4 summer months, June-Sept,

COOL2 - 2 predominate peak cooling months, July-Aug.
Winter — 8 non-summer months

OFF — 4 months, April, May, Oct., Nov.

OFF2 -2 predominate fow usage months, April-May
HEAT4 — 4 heating months, Dec.-March

HEAT2 - 2 predominate heating months, Jan-Feb

With the following premise-usage combinations:

ALL-RES — all uses with all premise types

ALL-APT - all uses with premise type=APT (muiti-family}
ALL-SGL - all uses with premise type=SNGL (single family)
GEN-ALL - all general use rate codes with all premise types
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e GEN-APT - all general use rate codes with premise type = APT
» GEN-SGL - all general use rate codes with premise type = SNGL
e HEAT-ALL - all heating rate codes with all premise types (singie and two meter rates)
e HEAT-APT —all heating use rate codes with premise type = APT
* HEAT-SGL - all heating use rate codes with premise type = SNGL

Table 5-1: Jurisdictional Average Usages by Usage Group and Season

GMO Average Usages by Usage Group and Season (kWh}
ALL ALL ALL GEN GEN | GEN | HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL ALL APT SGL
g::;t 177,630 | 18,671 | 146,314 |113,614 | 7,964 | 96,846 | 64,016 | 10,707 | 49,468
Annual 1,041 684 1,096 926 547 967 | 1,243 786 | 1,345
Summer 1,298 755 1384 | 1,275 788 | 1,333 | 1,339 730 | 1,485
cooL? 1453 818 1,554 | 1,440 873 | 1,506 | 1,478 777 | 1,646
Winter 912 649 951 752 426 785 | 1,196 814 | 1,276
OFF 757 500 796 634 414 714 885 563 958
OFF2 707 476 742 618 364 645 863 559 931
HEAT 4 1,067 798 1,105 819 438 856 | 1,507 | 1,065 | 1,593
HEAT 2 1,178 895 1218 882 462 921 | 1,704 | 1218 | 1,797
KCPL-MO Averages Usage by Usage Group and Season {kWh})
ALL ALL ALL GEN GEN | GEN | HEAT | HEaT | HEaT
RES APT SGL ALL APT SGL ALL APT SGL
é::j;t 149,562 | 37,612 | 101,642 |117,226 | 2,316 | 87,069 | 32,334 { 14,597 | 14,574
Annual 880 630 967 837 519 922 | 1,033 | 805 | 1,734
Summer 1,154 749 1,299 1,156 | 742 | 1,267 | 1,150 | 760 | 1,490
cooL2 1,325 850 1,496 1,337 | 859 | 1,466 | 1,286 | 837 | 1,680
Winter 742 570 801 678 407 750 975 827 | 1,106
OFF 630 452 692 603 384 661 727 558 876
OFF2 578 419 632 541 328 598 709 562 838
HEAT 4 855 688 910 753 429 838 | 1,222 | 1,096 | 1,335
HEAT 2 931 773 083 807 453 900 | 1,382 | 1,279 | 1,475
KCPL-KS Average Usages by Usage Group and Season (kWh)
ALL ALL ALL GEN GEN | GEN | HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL ALL APT SGL
Ccc::f;t 133,894 | 21,701 | 101,395 | 99,685 | 8,782 !82,298 |34,209 | 12,919 | 19,097
Annual 1,057 726 1,134 | 1,024 563 | 1,080 | 1,155 836 | 1,364
Summer 1,445 830 1,581 | 1,499 863 | 1,577 | 1,288 808 | 1,596
Co0L2 1,597 905 1,745 | 1,659 951 | 1,745 | 1,417 873 | 1,763
Winter 863 673 911 786 414 832 | 1,088 850 | 1,248
OFF 755 512 810 736 412 776 809 580 958
OFF2 704 502 752 674 375 711 792 589 927
HEAT 4 972 835 1,011 836 416 889 | 1,367 | 1,119 | 1,538
HEAT 2 1,059 968 1,090 885 435 942 | 1,564 | 1,331 | 1,728
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5.3 Baseline Usage Analysis

The first step in establishing any block rate structure is to understand the baseline usage for each Usage
Group. The ‘baseline” usage was defined as the typical {by either average use or median) non-weather
influenced usage. The baseline usage should also represent the usage of approximately 50% of the
customers, While not specifically a ‘life-line’ usage amount, it represents a typical non-weather related
use amount of energy consumption for a customer.

For all KCP&L and GMO jurisdictions, the non-weather related usage is best represented by the usage in
April and May {OFF2) which are the predominately lowest two usage months and are least influenced by
weather, In 20186, these OFF2 months had 12.5% fewer heating degree days and 46.5% fewer cooling
degree days than normal, so the 2016 usage data should contain less weather-related usage than normal.

Table 5-2 thru Table 5-4 following, summarize the following OFF2 season statistics for each Usage Group
by jurisdiction:

o Customer count

¢ Average monthly kWh usage

¢ Median monthly kWh usage

+ Rate block with highest customer count

e Percent customers by usage threshold

These tables show similar baseline usage patterns across Usage Groups for all jurisdictions. The average
OFF2 season usage varies as expected based on premise-type and end-use. In general, the average use
by electric heating customer, both APT and SGL, is approximately 200 kWh more per month. This is largely
due to the additional consumption caused by electric water heating and cooking in homes on the electric
heating rates. The tables also show that for each Usage Group, the KCP&L-MQ jurisdiction has an average
usage 50-100 kWh less per month than the other KCP&L and GMQ rate jurisdictions. This usage
differential may be caused be several factors including; generally smaller dwelling sizes and a higher
incidence of premises on legacy 2-meter water heating rates which are included under the electric space

heating tariff.

Table 5-2: GMO OFF2 Season Usage Distribution Summary

ALL ALL GEN GEN GEN
APT SGL ALL APT SGL

Cust, Count | 177,630 | 18,671 | 146,314 | 113,614 | 7,964 96,846

HEAT HEAT
APT SGL

10,707 | 49,468

GMO

Average 707 476 742 618 364 645 559 931

Usage
Median
Usage
Largest
Block
Usage Block
<400kWh | 22.9% | 47.9% | 189% | 28.6% | 66.3% | 24.6% | 12.8% | 34.2% 7.8%
<500kWh | 345% | 61.8% | 30.2% | 42.2% | 78.4% | 383% | 209% | 49.4% | 14.3%
<600 kWh | 46.4% | 73.0% | 42.2% | 553% | 86.3% | 52.0% | 30.4% | 63.0% | 23.0%
<700kwh | 57.1% | 81.0% | 53.4% | 665% | 91.2% | 63.8% | 40.4% | 73.4% | 32.8%
L2 S0KkWh | 62.0% | 84.1% | 585% | 71.3% | 92.8% | 69.0% | 453% | 776% | 38.0%
<800kwh | 66.3% | 86.9% | 63.2% | 75.4% | 94.2% | 73.4% | 50.1% | 815% | 43.1%

414 668 557 303 582 503 868

3-400 5-600 4-500 2-300 4-500 6-700 3-400 7-800
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Table 5-3: KCP&L-WVIO OFF2 Season Usage Distribution Summary

ALL ALL GEN GEN GEN | "HEAT || HEAT HEAT
KCPRL-MO | pes | apr SGL ALL APT sGL | AL | AeT SGL
Cust. Count | 149,561 | 37,612 | 101,642 | 117,226 | 23,016 | 87,069 | 32,334 | 14,596 | 14,573
Average 578 419 632 541 328 598 709 562 838
Usage
Median 345 559 473 269 530 495 768
Usage
Lglrg‘;;t 3400 | 2-300 | 4-500 | 3-400 | 1-200 | 4500 | 4-500 | 3-400 | 6-700
Usage Block
<400kWh | 21.7% | 42.3% | 14.4% | 245% | 56.6% | 160% | 11.6% | 19.8% | 4.4%
<400kWh | 35.8% | 58.3% | 27.7% | 39.5% | 72.9% | 30.5% | 22.4% | 353% | 10.7%
L e500 kWh | 49, 70.5% | 42.0% | 53.6% | 83.1% | 45.7% | 34.4% | 50.7% | 20.0%
<600kWh | 61.4% | 79.4% | 55.1% | 65.5% | 89.4% | 59.1% | 46.3% | 63.7% | 30.8%
<700kWh | 71.1% | 85.7% | 66.1% | 75.0% | 93.4% | 70.1% | 57.0% | 73.6% | 42.2%
L2 750kWhi| 75.1% 88.0% 70.8% 78.8% | 94.7% | 74.6% |:619% | 77.5% 48.1%
<800kWh | 78.6% | 90.1% | 74.8% | 82.0% | 95.8% | 78.4% | 66.4% | 81.1% | 53.3%
Table 5-4: KCP&L-KS OFF2 Season Usage Distribution Summary
ALL ALL 'GEN .| GEN GEN | HEAT: | HEAT HEAT
KCPRL-KS | pes | apt SGL | “AW | APT SGL APT SGL
Cust, Count | 133,894 | 21,701 | 101,395 | 99,685 | 8782 | 82,208 12,019 | 19,097
Average 704 502 752 674 375 711 792 589 927
Usage _ _
Median | oot} 439 684 609 318 647 533 869
Usage L pRE
‘;:g:;t 3400 | 5600 | 5600 | 2300 | s600 | 5600 | 4-500 | 7-800
Usage Block
<400kWh | 21.6% | 58.3% | 27.7% | 23.4% | 72.9% | 305% | 163% | 353% | 10.7%
<500kWh | 33.5% | 70.5% | 42.0% | 35.9% | 83.1% | 45.7% | 264% | 50.7% | 20.0%
< BO0KWh | 45.8% ] 79.4% | 55.1% | 48.8% | 89.4% | 59.1% | 37.0% | 63.7% | 30.8%
<700kWh | 57.0% | 78.7% | 51.8% | 60.2% | 91.5% | 56.3% | 47.5% | 70.0% | 32.5%
750 kWhil 62.0% 82.1% 57.2% 65.2% | 93.0% | 61.7% | 525% 7 74.6% 37.6%
<800kWh | 66.6% | 85.2% | 62.2% | 69.8% | 94.6% | 66.7% | 57.3% | 78.9% | 42.8%

5.3.1 Baseline Usage for the Average Residential Customer

Developing reference baseline usages by end-use and premise-type may be beneficial in the development
of usage blocks. But for the first element of the baseline analysis, focus was maintained on defining the
baseline usage for the average residential customer. The question then arises, should the baseline usage
be based on: 1) the average customer usage; 2) the median of customer usages; or 3) the upper threshold
of rate block representing the highest number of customers. As the previous tables ilustrate, the median
usage is lower than the average usage and the threshold of the highest populated rate block is below the

median.
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The median was chosen, rounded to the nearest 100. This value often coincided with the rate block
representing the largest number of customers within the Usage Group and generally provided a threshold
representing approximately 50% of the customers. Using this criterion, the baseline usage levels for all
residential (ALL-RES) customers without an end-use or premise-type distinction within each jurisdiction
are:

s GMO- 600 kWh with 46.4% of customers below this level

e KCP&L-MO - 500 kWh with 49.4% of customers below this level

{or 600 kWh with 61.4% of customers below this level for consistency)
o KCP&L-KS- 600 kWh with 45.8% of customers below this level

These baseline usage levels are highlighted in in yellow in the respective jurisdiction tables noted
previously and are depicted graphically in Table 5-2 thru 5.4 following, with the OFF Season monthly
customer counts by usage block distribution.

If a baseline usage were to be set for residential customers, independent of end-use or premise type, the
600 kWh threshold would serve as the most appropriate usage amount.

Figure 5-2: GMO Baseline Usage Block Threshold
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Figure 5-3: KCP&L-MO Baseline Usage Block Threshold

Cuntomer Count (haussndds)

n

KCP&L MO - Residential - AtL - OFF Season - 2015

P
t
|
i
!

- 578kWh

Average Use

e ome e e = MedanUse - 303 kWh

gaseline Threshold - 580 kWh
494 % customers <500 kfh

Ajt Baseline Threshold - 630 kwh
61.4 3 customers < 500 KW

—y — s

= ——

0T “mmn s <. e e e 2.

Konthiy EReday Uszge Block (kiWhi

- I U PR s L

| :

1 i
: 1 Lok Bt
S P HESBFEREVEBEEEESRE 2R 839938 BE8EBEE S
REGFREESEEEERERRARERETEERERERERRE

Figure 5-4: KCP&L-I(S Baseline Usage Block Threshold

Lustomes Count [thuuzaag]

KCP&L XS - Residential - ALL - OFF Season - 2016

sreercenss AverageUse - T EWh
-~ MedianUse - G36KWn

Baseline Threstiold - 600 X\Wnh
45.8 % customers < 00 kWh

(s ) LY, } 0 [+ V'n fal 2
ERERRSGUEREREY

Monthly Energy Usage Block {kwh)

e O AR

s AT —t)

o

45
Ffeay]

Schedule MEM-2
Page 33 of 56



5.3.2 Basecline Usage for the Average Customer by End-Use

Considering the Company’s historical water heating and space heating rates, it is important to understand
the differences in baseline usage with these end-use distinctions. Using the same baseline criteria,
baseline usage levels for ail General Use (GEN-ALL) and Electric Space Heating {HEAT-ALL) customers
without premise-type considerations for each jurisdiction are:

General Use (GEN-ALL):
s GMO - 600 kWh with 55.3% of customers below this level
e KCP&L-MO - 500 kWh with 53.6% of customers below this level
(or 600 kWh with 65.5% of customers below this level for consistency)
o KCP&L-KS- 600 kWh with 48.8% of customers below this level

Electric Space Heating (HEAT-ALL):

s GMO- 800 kWh with 50.1% of customers below this level
(or 750 kWh with 45.3% of customers below this level for consistency)

o KCP&L-MO - 600 kWh with 46.3% of customers below this level
(or 750 kWh with 61.9% of customers below this fevel for consistency)

o KCP&L-KS- 700 kWh with 47.5% of customers below this level
{or 750 kWh with 52.5% of customers below this level for consistency)

This end-use review identified the same 600 kWh OFF-Season baseline usage level for General Use {GEN-
ALL) customers as RES-ALL customers. A slightly higher percentage of GEN-ALL customers fall below the
600 kWh baseline compared to RES-ALL customers. For the Electric Space Heating {HEAT-ALL) usage
group, the review identified a significantly higher baseline usage level with greater variability by
jurisdiction. The increased baseline usage is largely due to the additional consumption caused by electric
water heating and cooking in homes on the electric heating rates.

For consistency across all jurisdictions, when distinguishing by end-use, baseline usage thresholds of 600
kWh for General Use and 750 kWh for Electric Space Heating customers should be considered.

9.3.3 Baseline Usage for the Average Customer by Premise Type-Use

Considering the expectation of continued growth in multi-family housing, it is important to understand
the differences in baseline usage with these premise-type distinctions. Using the same baseline criteria,
baseline usage levels for ali Apartment (APT-ALL) and ail Single Family (SGL-ALL) customers are:

Apartment {APT-ALL}:
s GMO - 400 kWh with 47.9% of customers below this level
o KCP&L-MO - 300 kWh with 42.3% of customers below this level
(or 400 kWh with 58.3% of customers below this level for consistency
¢ KCP&L-KS- 400 kWh with 58.3% of customers below this level

Single Family (SGL-ALL):
* GMO - 700 kWh with 53.4% of customers below this fevel
¢ KCP&L-MO- 600 kWh with 55.1% of customers below this level
{or 700 kwWh with 66.1% of customers below this level for consistency)
¢ KCP&L-KS- 700 kWh with 51.8% of customers below this level
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This premise based review identified that for both premise types, the baseline usage of KCP&L-MO
customers is lower than the other jurisdictions. This usage differential may be caused be several factors,
one being generally smaller dwelling sizes.

For consistency across all jurisdictions, when distinguishing by premise-type, baseline usage thresholds of
600 kWh for multi-family and 700 kWh for single family customers should be considered,

5.4 Summer Block Analysis

Using the results of the literature search for opinions and guidelines on how to establish the appropriate
block levels for block rates and the review of blocks in place at surrounding utilities, the Company
considered several alternative constructs. The block analysis focused on the ALL-RES, ALL-APT, ALL-SGL
premise usage groups. The analysis of three potential block constructs are presented in the following

subsections.
54.1 2-tier- Baseline Use Blocks

The 2-tier Baseline Use Block construct set the first-tier usage block cap based on the residential (ALL-RES)
baseline usage level established in the previous analysis. This structure would be implemented such that
nearly all customers would have some leve! of second tier usage. The advantage of this structure is that
the majority of customers experience some level of exposure to the second block.

Using this construct, the baseline usage block levels all residential customers within each jurisdiction

would be:
e GMO- 600 kWh with 46.4% of customers below this level during COOL2 season
¢ KCP&L-MO- 500 kWh with 49.4% of customers below this ievel during COOL2 season
(or 600 kWh with 61.4% of customers below this level for consistency)
* KCP&L-KS- 600 kWh with 45.8% of customers below this level during COOL2 season

This construct happens to be similfar to the block structure modeled in the DSM Potential Study and the
structure used at KCP&L-MO. The DSM Potential Study evaluated a 500 kWh first block. The current
blocks implemented in the Residential General Use rate has a 600 kWh first block. As noted in the baseline
analysis, it is recommended that a baseline usage of 600 kWh be used across all jurisdictions for

consistency.

Table 5-5 to Table 5-7 following, present the average usage for the Summer and COOL2 season along with
the percentage of customers by usage block for each Usage Group by jurisdiction. They also show that
7-15 % of ALL-RES customers COOL2 season usage would fall within the first tier and would not see
exposure to the second pricing block. A smail percentage, 26-37%, of all apartments also fall within this
group.
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Table 5-5: GMO Usage Distribution Summary for 2-tier Baseline Blocks

GMO ALL ALL ALL GEN GEN GEN HEAT HEAT HEAT
RES APT SGL ALL APT SGL AlLL APT SGL
Cust. Count 177,630 18,671 146,314 | 113,614 | 7,964 | 96,846 | 64,016 | 10,707 | 49,468
Summer 1,298 755 1,385 1,275 788 1,333 1,339 730 1,487
CoO0L2 1,453 818 1,554 1,440 873 1,507 1,478 777 1,648
Usage Block
< 600 kWh 9.9% 37.0% 6.0% 9.6% 33.2% 7.0% 10.6% | 39.8% 4.0%
Table 5-6: KCP&L-MO Usage Distribution Summary for 2-tier Baseline Blocks
KCPL-MO ALL ALL ALL GEN GEN GEN HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL AlLL APT SGL
Cust. Count § 149,562 | 37,612 | 101,642 |117,226 | 2,316 |87,069 |32,334 | 14,597 | 14,574
Summer 1,154 749 1,299 1,156 742 1,267 | 1,150 760 1,490
Co0L2 1,325 850 1,496 1,337 859 1,466 | 1,286 837 1,680
Usage Block
< 500 kWh 10.7% 26.3% 5.9% 10.3% 27.7% 5.4% 12.2% 24.0% 2.3%
< 600 kWh 14.5% 35.2% 8.0% 13.7% 35.7% 7.4% 17.6% 34.4% 3.5%

Table 5-7: KCP&L-KS Usage Distribution Summary for 2-tier Baseline Blocks

KCPL-KS ALL ALL ALL GEN GEN GEN HEAT HEAT HEAT
RES APT SGL ALL APT SGL ALL APT SGL
Cust. Count 133,854 | 21,701 | 101,395 99,685 8,782 82,298 | 34,209 | 12,919 | 19,097
Summer 1,445 830 1,581 1,499 863 1,577 1,288 808 1,596
Co0oL2 1,597 905 1,745 1,659 951 1,745 1,417 873 1,763
Usage Block
< 600 kWh 7.5% 27.6% 3.3% 5.6% 25.3% 3.4% 13.0% 29.1% 2.9%

4.2 2-tier— Average Usage Block

The 2-tier Average Usage Black construct sets the first-tier block usage based on the average summer
season usage for all residential customers. This structure is similar to the summer block structure at
several regional utilities®®. Table 5-8 to Table 5-10 following, present the average usage for the Summer
and COOL2 season along with the percentage of customers by usage block for each Usage Group by
jurisdiction. Using this construct, the baseline block levels for all residential customers are highlighted in
yellow within the table for each jurisdiction and are:

¢ GMO - 1,300 kWh with 44.1% of customers below this level during COOL2 season
* KCP&L-MO- 1,200 kWh with 46.8% of customers below this leve! during COOL2 season
¢ KCP&L-KS- 1,500 kWh with 49.1% of customers below this level during COOL2 season

With this block construct, nearly half of all residential customer’s monthly summer usage would fall within
the first-tier energy and therefore would not see exposure to the second block.

62 Oklahoma Gas & Electric, Public Service of Oklahoma, and Entergy Arkansas
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Table 5-8: GMO  Usage Distribution Summary for 2-tier Average Usage Blocks

6MO ALL ALL ALL GEN GEN GEN HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL ALL APT SGL
Cust. Count | 177,630 | 18,671 | 146,314 | 113,614 | 7,964 | 96,846 | 64,016 | 10,707 | 49,468
summer |7 1,298 | 755 1,385 1,275 788 1,333 1,339 730 1,487
COOL2 1,453 818 1,554 1,440 873 1,507 { 1,478 777 1,648
Usage Block
< 1200 kWh 38.0% 81.8% 31.2% 38.6% | 77.7% | 34.2% | 36.8% | 84.9% | 25.3%
| <1300kWh | 441% | 85.9% 37.5% 45.0% | 823% | 40.8% | 42.4% | 88.6% | 31.2%
<1400 kWh 50.2% 89.1% 44.0% 51.3% | 85.8% | 47.3% | 48.2% | 91.5% | 37.5%
Table 5-9: KCPRL-MO Usage Distribution Summary for 2-tier Average Usage Blocks
KCPL-MO ALL ALL ALL GEN GEN GEN HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL ALL APT SGL
Cust. Count | 149,562 | 37,612 | 101,642 |117,226 | 2,316 | 87,069 | 32,334 | 14,597 | 14,574
Summer 154 ] 749 1,299 1,156 742 1,267 | 1,150 760 1,490
cooL2 1,325 850 1,496 1,337 859 1,466 | 1,286 837 1,680
Usage Block
<1200kwh | 46.8% | 79.0% 35.3% 45.6% | 77.2% | 37.1% | 51.2% | 81.8% | 24.5%
< 1300 kWh 52.8% 83.3% 41.8% 51.8% | 81.5% | 43.7% | 56.4% | 86.0% | 30.3%
<1400 kWh 58.5% 86.7% 48.3% 57.8% | 85.3% | 50.2% | 61.2% | 88.9% | 36.6%
Table 5-10: KCP&L-KS Usage Distribution Sumrnary for 2-tier Average Usage Blocks
KCPL-KS ALL ALL ALL GEN GEN GEN HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL ALL APT SGL
Cust, Count | 133,894 | 21,701 | 101,395 | 99,685 | 8,782 {82,298 | 34,209 |12,919 | 19,097
Summer 71,445 ] 830 1,581 1,499 863 1,577 | 1,288 808 1,596
COO0L2 1,597 905 1,745 1,659 951 1,745 | 1,417 873 1,763
Usage Black
<1200 kWh 32.7% | 778% | 22.9% 29.2% [ 74.2% | 23.8% | 43.1% | 80.1% | 19.4%
<1300 kWh 38.1% | 823% | 28.4% 34.7% | 79.0% | 293% | 48.1% | 84.6% | 246%
<1400 kWh 43.6% | 86.2% | 34.2% 40.4% | 833% | 351% [53.1% | 88.2% | 30.4%
21500 kwh: | 49.1% ] 89.4% | 40.1% 46.0% | 86.8% | 41.0% | 58.0% | 912% | 36.4%

543 3-Tier - Premise Differentiated Block

The 3-Tier Premise Differentiated Block construct set the first-tier block usage based on the average
summer season usage for all multi-family customers (yellow table highfights). The second-tier block usage
was based on the average summer season usage of all single-family customers (blue table highlights). This
structure is similar to the summer block structure at other regional utilities®. Using this construct, the
3-Tier Premise Differentiated block levels for all residential customers by each jurisdiction would be:

* GMO - Tierl - 800 kWh with 17.1% of customers below this level during COOL2 season
Tier2 — 1,400 kWh with 50% of customers below this level during COOL2 season
¢ KCP&L-MO- Tierl - 700 kWh with 19.0% of customers below this level during COOL2 season

6 Midwest Energy
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Tier2 — 1,300 kWh with 52.8% of customers below this level during COOL2 season

o KCP&L-KS-  Tierl - 800 kWh with 14.2% of customers below this level during COOL2 season
Tier2 — 1,500 kWh with 46.8% of customers below this fevel during COOL2 season

Table 5-11 through

Table 5-13 following, present the average usage for the Summer and COOL2 season along with the
percentage of customers by usage block for each Usage Group by jurisdiction. With this block construct,
80-85% of all residential customers would receive sormne exposure to the later blocks.

Table 5-11: GMO Usage Distribution Summary for 3-Tier Blocks

GMO ALL ALL ALL GEN GEN GEN HEAT HEAT HEAT
RES APT SGL ALL APT SGL ALL APT SGL
Cust, Count 177,630 | 18,671 146,314 [ 113,614 | 7,964 | 96,846 | 64,016 | 10,707 | 49,468

Summer 1,208 | 755 1 1385 | 1,275 788 1,333 | 1,339 730 1,487
co0L2 1,453 818 1,554 1,440 873 1,507 | 1,478 777 1,648
Usage Block

< 700 kWh 13.2% 46.8% 8.3% 12.8% | 41.9% | 9.6% 14.0% | 50.4% 5.8%
<800 kWH A 7A% ] 55.7% 11.5% 16.7% | 50.3% | 13.1% | 17.7% | 59.7% 8.2%
<900 kWh 21.5% 63.6% 15.3% 213% | 58.1% | 17.4% | 21.8% | 67.7% | 11.3%
<1300kWh | 44.1% 85.9% 37.5% 45.0% | 82.3% | 40.8% | 42.4% | 88.6% | 31.2%
21400kWh | 50.2%. | 89.1% 44.0% 51.3% | 85.8% | 47.3% | 48.2% | 915% | 37.5%

Table 5-12: KCP&L-MO Usage Distribution Summary for 3-Tier Blocks

KCPL-MO ALL ALL ALL GEN GEN GEN HEAT | HEAT HEAT
RES APT SGL AlLL APT SGL ALL APT SGL

Cust. Count | 149,562 | 37,612 | 101,642 | 117,226 | 2,316 | 87,069 | 32,334 | 14,597 | 14,574
Summer 1,154 | 749 75299771 1,156 742 1,267 | 1,150 760 1,490
CO0L2 1,325 850 1,496 1,337 859 1,466 | 1,286 837 1,680

Usage Block

e 700kWh T 519.0% ] 44.3% 10.1% 17.8% | 44.0% | 11.0% | 23.4% | 44.7% 5.2%
< 800 kWh 24.0% 53.0% 13.8% 225% | 51.9% | 14.8% | 29.4% | 54.7% 7.6%
“<1300kWh |. '52,8%. | 83.3% 41.8% 51.8% | 815% | 43.7% | 56.4% | 86.0% | 30.3%

< 1400 kWh 58.5% 86.7% 48.3% 57.8% | 85.3% | 50.2% | 61.2% | 88.9% | 36.6%

Table 5-13: KCP&L-KS Usage Distribution Summary for 3-Tier Blocks

KCPL-KS ALL ALL ALL GEN GEN GEN HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL ALL APT SGL

Cust. Count 133,804 | 21,701 | 101,395 | 99,685 | 8,782 | 82,298 |34,209 |12,919 | 19,097
Summer 1,445 1830 ) asgrii| 1,499 863 1,577 1,288 808 1,596
COoL2 1,597 a05 1,745 1,659 951 1,745 1,417 873 1,763

Usage Block

<700 kwh 10.6% 37.6% 5.0% 8.1% 34.7% | 5.2% | 17.7% | 39.7% | 4.0%
Z800KWh i 14.3% ] 47.7% 7.2% 11.3% | 44.3% | 7.6% | 22.8% | 50.1% | 5.8%

< 1400 kWh 43.6% | 86.2% 34.2% 40.4% | 83.3% | 35.1% | 53.1% | 88.2% | 30.4%

2 1500kWh: ] 49.1% ] 89.4% 40.1% 46.0% | 86.8% | 41.0% | 58.0% | 91.2% | 36.4%
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5.44 Block Summary and Recommendation

Based on this analysis, the Summer Season biock structure that could provide the best distribution among
the blocks would be the 2-tier Baseline Usage blocks with a single break at 600 kWh. This block structure
was chosen based on the foliowing rational:

¢ |t is consistent with the block structure analyzed in the latest DSM Potential Study.

s Nearly all customers would have some second-tier usage.

¢ |t provides minimal usage level pricing for customers.

Figure 5-5 to Figure 5-7 following, depict the three block structure thresholds on the ALL-RES {without
end-use distinction) on the summer season customer distribution by usage block graphs for each
jurisdiction.

Figure 5-5: GMO Summer Thresholds
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Figure 5-6: KCP&L-MO Summer Thresholds
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Figure 5-7: KCP&L-KS Sumimer Thresholds
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5.5 Winter Block Analysis

The current winter block rate structures vary across the GMO and KCP&L rate jurisdictions. They are all
generally based on the same three standard blocks (<600, +400, and >1000), but differ slightly simply
because of the rate process. The following table illustrates these differences by expressing the block
prices as a percentage of the jurisdictions General Use first block price. In comparing these blocks, it is

Schedule MEM-2
Page 40 of 56



important to note that Kansas rates do not include fuel cost, transmission costs, or property taxes, as they
are recovered through separate riders that are not included in these base rates.

Table 5-14: Summary of Existing GMO and KCP&L Winter Block Rates

Rate Character < 600 kWwh < 600 kWh + 400 kWh >1,000 kWh

General Use % GU Summer | % GU W 1% Bk % GU 1* Blk % GU 1% Blk
GMo 2ter2"bk | o7os | (oaosss) | (o0rs00, | (00rs00)
KCP&L-MO 3 tier (oig'gg/g*) (0.11(J2920/§1) (0?(())7'53?6) (o.sgéssc?n
(CPLAS T | odorsy | ooy | (ooss00 | (oom0o)

Heating

GMo 3-tier (0.?3350) (0.1 1%(:;/55) (0?(?6?)?5) (0%32139961)
KCP&L-MO 2-tier-3" blk (o.iggt;yg*) (073537?3) {0.7393?3) (ot.lgé?)?s)
KCP&LKS 2-tier-3 blk (0.636%1) (0?(?"}%4) (0?37'?1?4) (0.7362?5)

* General Use summer rate equal to space heating summer rate based on pre IBR implementation.

The Company established a series of design points to guide the design of a new winter season block
structure that would be appropriate for all GMO and KCP&L jurisdictions. In developing the block design
points, the Company included consideration of rate structures of other regional utilities, average customer

usage by end-use, and premise type.

The key design points are:
» The Heating first block cap should be based on the OFF2-season usages to reflect non-weather
related usage.

» The second block cap should be based on the average usage of a General Use single family
premise during the heating season,

e During rate design, it wouid be appropriate if the Heating first block would be priced similarly
to the General Use first block rate and the pricing differential of the second block be modest
as it will largely be comprised of HEATING customer general use, but wilf include some multi-
family electric space heating use.

Based on these design points we focused our winter block analysis on two block structures, the 3-Tier
Baseline and 3-Tier Premise. These two potential constructs are presented in the following sections.

5.5.1 3-Tier Baseline Use Block

The 3-Tier Baseline Use Block construct would establish the first-tier usage block cap based on the OFF2
seascn baseline usage fevel (600 kWhj) established in the baseline analysis. The second-tier usage block
cap would be based on the average GEN-SGL's monthly usage during the HEAT2 season. Using this
construct, the 3-Tier Baseline Use Winter block levels for alt residential customers within each jurisdiction

would be based on the following thresholds:
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* GMO- Tier2 - 600 kWh with 79% GEN-APT, 33% GEN-SGL below during HEAT2 season.
Tier3 - 900 kWh with 62% GEN-5GL, 36% HEAT-APT below during HEAT2 season.
Tier3 Alt — 1,000 kWh w/68% GEN-SGL, 43% HEAT-APT below during HEAT2.

» KCP&L-MO - Tier2 - 600 kWh with 80% GEN-APT, 37% GEN-SGL below during HEAT2 season,
Tier3 - 900 kWh with 65% GEN-SGL, 37% HEAT-APT below during HEAT2 season.
Tier3 Alf — 1,000 kWh w/71% GEN-SGL, 43% HEAT-APT below during HEATZ2.

o KCP&L-KS-  Tier2 - 600 kwh with 81% GEN-APT, 25% GEN-SGL below during HEAT2 season.
Tier3 - 900 kWh with 56% GEN-SGL, 30% HEAT-APT below during HEAT2 season.
Tier3 Alt — 1,000 kWh w/65% GEN-SGL, 35% HEAT-APT below during HEAT2.

The resuiting Baseline block structure is very close to the existing KCP&L usage blocks, so an alternative
1,000 kWh Tier 3 threshold was evaluated for consistency with the current usage blocks and ease of
implementation. Table 5-15 to Table 5-17 following, present the average usage for the OFF2 (yellow
highlights), HEAT4 and HEAT2 (blue highlights) seasons along with the percentage of customers by usage
block for each Usage Group by jurisdiction.

Table 5-15: GMO Usage Distribution Summary for 3-Tier Baseline Use Blocks

ALL ALL ALL GEN GEN GEN HEAT | HEAT | HEAT

GMO RES APT SGL ALL APT SGL ALL APT SGL

Cust. Count 177,630 18,671 | 146,314 | 113,614 | 7,964 | 96,846 | 64,016 | 10,707 | 49,468

OFF 2 707 476 742 |1 618 364 |:iie45 ] 863 |559

HEAT 4 1,067 798 1,107 819 438 856 1,507 1,065

HEAT 2 1,178 895 1,218 882 462 | 11,704 1,218 1,800
Usage Block

<600 kWh | 27.7% 423% | 24.9% 37.6% | 78.6% | 331% | 10.1% | 153% | 8.7%
< 700 kwh 35.9% 48.1% | 33.4% 47.8% | 84.3% | 43.8% | 14.7% | 21.2% | 13.1%
< 800 kWh 43.5% 53.9% | 41.5% 56.8% | 88.1% | 53.4% | 19.9% | 28.4% | 18.0%
<900 KWh | 50.4% 504% | 48.7% 64.5% | 91.0% | 61.7% | 25.3% | 35.8% | 23.2%
<1000 kWh | 56.2% 64.3% 54,8% 70.6% | 92.8% [68.3% ) 30.7% | 43.1% | 28.3%

Table 5-16: KCPRL-MO Usage Distribution Sumimary for 3-Tier Baseline Use Blocks

KCPLMO ALL ALL ALL GEN GEN | GEN | HEAT | HEAT | HEAT
RES APT SGL ALL APT | SGL ALL APT | SGL
Cust.Count | 149,562 | 37,612 | 101,642 |117,226 | 2,316 | 87,069 | 32,334 | 14,597
OFF 2 578 419 632 | 541 | 328 | 598 | 709 | 562
HEAT 4 855 688 910 753 429 838 | 1,222 | 1,09
HEAT 2 931 773 983 807 453 |-800 | 1,382 | 1,279 | 1,475
Usage Block

£<600kWh | 39.6% 56.2% 33.5% 46.2% | 80.4% | 37.0% | 15.6% | 18.0% | 12.6%
< 700 kWh 48.5% 61.5% 43.7% 55.9% | 85.4% | 47.8% | 21.7% | 23.9% | 18.8%
< 800 kWh 56.2% 66.0% 52.7% 63.9% | 88.8% | 57.2% | 28.4% | 30.0% | 26.2%
<900kWh .| 62.8% 69.9% 60.3% 70.4% | 91.1% | 64,9% | 35.1% [86.5% | 33.1%
‘<1000 kwh =1 68.3% 73.4% 66.7% 75.7% | 92.8% [ 711% | 41.6% | 42.8% | 40.0%
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Table 5-17: KCP&L-KS Usage Distribution Sumymary for 3-Tier Baseline Use Blocks

KCPL-KS ALL ALL ALL GEN GEN | GEN | HEAT | HEAT | HEAT
i RES APT SGL ALL APT SGL ALL APT SGL
Cust. Count 133,894 | 21,701 | 101,395 | 99,685 | 8,782 | 82,298 | 34,209 | 12,919
OFF 2 704 502 752 674 0| 375 |71 | 792 | o8
HEAT 4 972 835 1,011 836 416 889 1,367 | 1,119
HEAT 2 1,059 968 1,090 885 435 12 1,564 | 1,331
Usage Block
L<e00kwh ] 263% 40.8% 22.1% 31.6% | 81.2% |1 254% | 106% | 13.4% | 8.1%
< 700 kWh 35.2% 46.1% 31.7% 42.0% | 87.4% | 36.2% | 15.3% | 18.1% | 12.6%
< 800 kWh 43.9% 50.9% 41.3% 51.9% | 91.7% 20.7% | 23.1% | 18.1%
'? kWh | s51.9% 55.4% 50.2% 60.6% | 94.3% 9% | 26.6%

) kW
<1000 kWh | 59.0% 59.6% 58.0% 68.1% | 95.8%

32,5%

With the Baseline block construct, 25-40% of all residential customer’s winter usage would consistently
be within the first block and 50-60% of customer’s usage (55-68% for the 1,000 kWh alternate} would
consistently fall below the second block cap.

As noted in the baseline analysis, the average use by electric heat customer, both APT and SGL, is
approximately 200 kWh more per month. This is largely due to the increased consumption of energy
associated with electric water heating and cooking in homes on the electric heating rates. This wasnota
detriment when using the baseline in the summer block canstruct because it provides lower-use general
use and apartment dwellers additional price protection, as they typically have fewer options for
conserving electricity. But, using the 600 kWh baseline as the first block cap during the winter does not
provide electric heating customers with the proper segmentation for the additiona! electric water heating
and cooking usage.

The focus for determining second block cap is to identify a threshold that will distinguish the beneficial
electric heating usage and other general usage in single family dwellings. The 900 kWh threshold provides
a good break point for the third tier for the following reasons:

s It correlates with the average usage of the GEN-SGL premise group during the HEATZ2 season.

» |t correlates with the average OFF2 season usage of the HEAT-SGL premise group.

e 90-95% of all GEN-APT customer’s usage falls below this during the HEAT2 season,

e And 65-70% of HEAT-APT customers will have usage in the third block during the HEAT2 season.

The alternative 1,000 kWh is a less naturat break point with respect to the data, but provides a safeguard
against excess use by requiring more above average use in the second block before receiving the third-
tier discount and matches the current break point for some of the jurisdictions. With this alternative:

» 28-40% of HEAT-SGL customers would have all winter usage below the 3 tier.
e 35-43% of HEAT APT customers would have all winter usage below the 3" tier,
* 65-71% of GEN-SGL customers would have all winter usage below the 37 tier.
e 93-96% of GEN-APT customers would have all winter usage below the 37 tier.

It is recommended to use 1,000 kWh as the block Tier-3 threshold across alil jurisdictions for consistency.
Figure 5-8 to

Schedule MEM-2
Page 43 of 56



Figure 5-10 following, depict the two thresholds for the 3-Tier Baseline block structure for the on the ALL-
RES on the winter season customer distribution by usage block graphs for each jurisdiction.

Figure 5-8: GMO - Winter Season Baseline Block Thresholds
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Figure 5-9: KCPEL-MO - Winter Season Baseline Block Thresholds
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Figure 5-10: KCP&L-KS - Winter Season Baseline Block Thresholds
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5.5.2 3-Tier Premise Differentiated Block

The 3-Tier Premise Differentiated block construct would establish the first-tier usage block cap based on
the GEN-APT average winter (HEAT4) usage and the differences in OFF2 season usage between GEN-APT
and HEAT-APT premises. The second-tier usage block cap would be based on the average GEN-SGLs
monthly usage during the HEAT2 season. Using this construct, the 3-Tier Premise Differentiated Winter
usage biock levels for ali residential customers within each jurisdiction would be based on the following
thresholds:

s GMO - Tier2 - 400 kWh with 58% GEN-APT, 13% GEN-SGL below during HEAT2 season
Tier3 - 900 kWh with 62% GEN-SGL, 36% HEAT-APT below during HEAT2 season
Tier3 Alt — 1,000 kWh w/68% GEN-SGL, 43% HEAT-APT below during HEAT2

¢ KCP&L-MO-  Tier2 - 400 kWh with 61% GEN-APT, 14% GEN-SGL below during HEAT2 season
Tier3 - 900 kWh with 65% GEN-SGL, 37% HEAT-APT below during HEAT2 season
Tier3 Aft - 1,000 kWh w/71% GEN-5G1, 43% HEAT-APT below during HEAT2

¢ KCP&L-KS-  Tier2 - 400 kwWh with 57% GEN-APT, 8% GEN-SGL below during HEAT2 season
Tier3 - 900 kWh with 56% GEN-SGL, 29% HEAT-APT below during HEATZ season
Tier3 Alt — 1,000 kWh w/65% GEN-SGL, 35% HEAT-APT below during HEAT2

The resulting block tier 3 threshold is very close to the existing KCP&L-MO tier-3 usage level, so an
alternative 1,000 kWh Tier-3 threshold was evaluated for consistency with the current usage blocks.
Tabie 5-18 to Table 5-20 foliowing, present the average usage for the OFF2 (yellow highlights), HEAT4
and HEAT2 (blue highlights) seasons along with the percentage of customers by usage block for each
Usage Group by jurisdiction.
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Tahle 5-18: GMO - Usage Distribution Surnmary for 3-Tier Premise Differentiated Blocls

GMO ALL ALL ALL GEN GEN GEN HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL ALL APT SGL
Cust. Count | 177,630 | 18,671 | 146,314 | 113,614 | 7,964 | 96,846 | 64,016 | 10,707 | 49,468
OfFF 2 707 476 742 618 64 | 645 863 559 4
HEAT 4 1,067 798 1,107 819 1,507 | 1,065 | 1,597
HEAT 2 1,178 895 1,218 882 1,704 | 1,218 | 1,800
Usage Block
< a00kWh ] 12.3% 28.6% 9.5% 17.2% 3.7% 6.7% 2.7%
< 500 kWh 19.5% 35.8% 16.5% 27.0% 6.4% | 101% | 5.2%
< 600 kWh 27.7% 42.3% 24.9% 37.6% 10.1% | 15.3% | 8.7%
< 800 kWh 43.5% 53.9% 41.5% 56.8% 19.9% 18.0%
90 50.4% 59.4% 48.7% 64.5% 25.3% 23.2%
c1000kwh| 56.2% | 64.3% 54.8% 70.6% 30.7% 28.3%

Table 5-19: KCP&L-MO Usage Distribution Summary for 3-Tier Premise Differentiated Blocks

KCPL-MO ALL ALL ALL GEN GEN GEN HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL ALL APT SGL
Cust. Count | 149,562 | 37,612 | 101,642 |117,226 | 2,316 | 87,069 |32,334 | 14,597 | 14,574
OFF 2 578 419 632 541 | 328 | 598 709 562 83
HEAT 4 855 688 910 753  |2429 | 838 1,222 | 1,096 | 1,335
HEAT 2 931 773 983 807 453 1,382 | 1,279 | 1,475
Usage Block
<400kWh | 201% | 40.2% 12.8% 24.2% [609% ['14.4% | 55% 7.6% 3.2%
<500 kWh 29.9% | 49.3% 22.7% 354% | 72.6% | 253% | 10.0% | 12.5% | 7.1%
< 600 kWh 39.6% | 56.2% 33.5% 46.2% | 80.4% | 37.0% | 156% | 18.0% | 12.6%
< 800 kWh 56.2% 66.0% 52.7% 63.9% | 88.8% | 57.2% | 28.4% | 30.0% | 26.2%
<900kWh | 62.8% | 69.9% | 60.3% | 704% |91.1% | 351% | 365% | 33.1%
<1000 kwh 1 68.3% 73.4% 66.7% 75.7% | 92.8% | 71.1% 7} 41.6% | 42.8% | 40.0%

Tahle 5-20: KCP&L-KS Usage Distribution Surmmary for 3-Tier Premise Differentiated Blocks

KCPLKS ALL ALL ALL GEN GEN GEN HEAT | HEAT | HEAT
RES APT SGL ALL APT SGL ALL APT SGL
Cust. Count 133,894 | 21,701 | 101,395 | 99,685 | 8,782 | 82,298 | 34,209 | 12,919 | 19,097
OFF2 704 502 752 674 A5 711 792 589  |i
HEAT 4 972 835 1,011 836 4 889 1,367 1§ 1,119 | 1,538
HEAT 2 1,059 968 1,090 885 {9y 1,564 | 1,331 | 1,728
Usage Block
<400 KkWh o] 107% | 26.3% 6.9% 13.1% [ 56.7% 1 80% | 3.7% 5.6% 2.3%
< 500 kWh 17.9% | 34.2% 13.6% 21.7% | 71.1% | 15.7% | 6.7% 9.1% 4.6%
< 600 kWh 26.3% | 40.8% | 22.1% 31.6% | 81.2% | 254% | 106% | 134% | 8.1%
< 800 kWh 43.9% | 50.9% | 41.3% 51.9% | 91.7% | 46.7% | 20.7%
i <900kWh i 51.9% | 554% | 50.2% 60.6% |94.3% | 26.6%
<1000 kWh | 59.0% | 59.6% 58.0% 68.1% | 95.8% 32.5%
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With the 3-Tier Premise Differentiated block construct, 10-20% of all residential customer’s winter usage
would consistently be within the first block and 50-60% of customer's usage
(55-68% for the 1,000 kWh aiternate) would consistently fall below the second block cap.

As previously noted, the primary purpose of the winter blocks is to support rate segmentation that can
he used to price energy reflective of the benefit electric heating provides all customers by spreading fixed
capacity and infrastructure costs over greater energy sales volumes, In this block structure, the second-
tier threshold was established at 400 kWh to recognize the lower baseline usage of multi-family residences
and to recognize the 200 kWh difference in baseline usage between general use and electric heating
customers. This difference is largely due to the increased consumption of energy associated with electric
water heating and cooking in homes on the electric heating rates. Using the 400 kWh threshold as the
first block cap provides better pricing for the electric heating customers in response to the additional
electric water heating and cooking usage during the entire winter season.

The 400 kWh first block provides a good break point for the second tier for the following reasons:
+ |t correlates with the average usage of the GEN-APT premise group during the OFF2 season.
s [t correlates with the average usage of the GEN-APT premise group during the HEAT3/4 seasons.
o 57-61% of all GEN-APT customer’s usage falls below this during the HEAT2 season.
s HEAT-APT customers will have some usage in the second block during the OFF season.
o Only 6-8% of HEAT-APT customers have usage levels below this during the HEAT2 season.
o Only 10-20% of al! residential customers would have all winter usage in the first block.

The focus for determining second block cap is to identify a threshold that will distinguish the beneficial
electric heating usage and other general usage in single family dwellings. The 900 kWh threshold provides
a good break point for the third-tier for the following reasons:

* It correlates with the average usage of the GEN-SGL premise group during the HEAT2 season.

+ |t correlates with the average OFF2 season usage of the HEAT-SGL premise group.

o 90-95% of all GEN-APT customer’s usage falls below this during the HEAT2 season,

e 65-70% of HEAT-APT customers will have usage in the third block during the HEAT2 season.

The alternative 1,000 kWh is a less natural break point, but provides a safeguard against non-efficient use
by requiring more above average use in the second block before receiving the third-tier differential. With
this alternative:

s 28-40% of HEAT-SGL customers would have all winter usage below the 3% tier

¢ 35-43% of HEAT APT customers would have all winter usage below the 3™ tier

e 65-71% of GEN-SGL customers would have all winter usage below the 3™ tier

¢ 93-96% of GEN-APT customers would have alt winter usage below the 3" tier.

It is recommended to use 1,000 kWh as the block tier 3 threshold across all jurisdictions for consistency.
Figure 5-11 to Figure 5-13 following, depict the two thresholds for the 3-Tier Premise Differentiated block
structure on the ALL-RES on the winter season customer distribution by usage block graphs for each

jurisdiction.
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Figure 5-11: GIVIO Winter Season Premise Differentiated Black Thresholds
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Figure 5-12: KCP&L-VIO Winter Season Premise Differentiated Block Thresholds
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Figure 5-13: KCP&L-KS - Winter Season Premise Differentiated Block Thresholds
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Figure 5-14 and Figure 5-15 following, depict the two block structure thresholds on APT-GEN and APT-
HEAT winter season customer distribution graphs for GMO which are representative of all jurisdictions.

Figure 5-14: GMO - Premise Differentiated Block Thresholds APT-GEN
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Figure 5-15: GO - Premise Differentiated Block Thresholds APT-HEAT
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Figure 5-16 and Figure 5-17 following, depict the two block structure thresholds on SGL-GEN and SGL-
HEAT winter season customer distribution graphs for GMO which are representative of all jurisdictions.

Figure 5-16: GMO Premise Differentiated Block Thresholds SGL-GEN
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Figure 5-17: GMO Premise Differentiated Block Thresholds SGL-HEAT
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0.5.3 Block Summary and Recommendation

Based on the analysis an appropriate Winter Season block structure for the Company to consider
implementing in all jurisdictions is the 3-Tier Premise Differentiated block with a first block cap at 400
kWh and a second block cap at 1,000 kWh. This block structure was selected based on the following
rational:

¢ Majority of regional utilities utilize Winter block structures to reflect electric heating benefits.

e First Block cap at 400 kWh best aligns with General Use multifamily, ~60% fall within the block.

¢ Second Block cap at 1,000 kWh aligns with single family General Use during heating season and

provides price differential for multi-family electric heating.
¢ Best accommodates transition to uniform block pricing differential across jurisdictions.

ft is appropriate that the block price differentials should be consistent across jurisdictions and, to the
extent possible based on the differences in cost of service analysis, the winter first block should be based
on similar percentages of the summer season first block prices.
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6 RATES FOR RESPONSIBLE ENERGY USE

The following discussion explores alternatives to traditional block rates that may perform better at
achieving responsible energy use.

6.1 Block Rates and Responsible Energy Use

For most of the utility industry history block rates have been a cost effective and equitable method of cost
allocation for residential customers with similar usage patterns and load profiles. Under biock rates in a
two-part rate structure, utility costs to serve residential customers are recovered based on the amount of
energy they consume. On the other hand, recognizing that the cost of electricity varies throughout the
day and by focation, block rates do not reflect the actual costs to serve a customer in a given time period.

As customer usages have changed and industry and societal needs have evolved, energy usage blocks
have been used to serve a variety of often conflicting goals in attempts to influence customer
consumption, resulting in similarly conflicting pricing signals.

More recently, greater energy utilization in the non-summer seasons has served to reduce the average
cost paid by all customers through increased off peak sales and greater system utilizations. DBR rates
have been argued as promoting inefficient use of electricity and discouraging conservation, and energy
efficiency. As noted in our literature search, DBR may conversely be a mechanism to promote responsible
use of electricity through environmentally beneficial electrification,

For the last couple of decades, IBR rate designs have been used to send a non-cost based, conservation
pricing signal to customers, linking higher costs of energy with higher levels of consumption, providing a
blunt incentive for energy efficiency measures and reduced consumption on the system. Under an IBR,
customers with average and greater than average use often pay more for electricity over a given month
for electricity with no distinction to when or how efficiently they are using electricity.

While it is generally recognized that an IBR provides an incentive for a customer to conserve electricity
use over time, the level of reduced consumption by customers attributable to the IBR is widely debated.
It is generally recognized that a customer’s price response is more often based on their overali monthly
electric bill and not the step prices of the IBR®. Recent IBR studies are showing that the price response
from a recently deployed IBR is not as significant as were achieved by some of the early testing conducted
in the 1980s and early 1990's.%%” Some of the reasons for this decline in IBR effectiveness are attributed
to:
¢ |BR price impact overshadowed by more frequent general electric rate increases.

* EnergyStar and other standards have largely eliminated very inefficient devices off the market,
minimizing the usage impact achievable through customer choice.

¢ EnergyStar standards are continuing to drive increased efficiency, so the next appliance
purchased will be more efficient than the last, without consideration of price signals by the
customer.

& “Do Consumers Respond to Marginal or Average Price? Evidence from Nonfinear Electricity Pricing”, 1TO, American Economic
Review, Vol. 104 No. 2, 2014, pg. 537-563.

& “The Paradox of inclining Block Rates”, Brattle, Public Utility Fortnightly Magazine, 2015.
67 “Trends in Regional U.S. Electricity and Natural Gas Price Elasticity”, EPRI, 2010, pg. 1.4.
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* Customers have become more environmental/energy conscience and have a greater
propensity to purchase the green/efficient devices for reasons other than energy bill savings.

Policy goals are shifting from the simple energy conservation focus of yesteryear, toward achieving GHG
reductions. Many are recognizing the need to assess the GHG emissions associated with various ways to
power end-uses, as opposed to simply managing the number of kilowatt-hours consumed. To that end,
“emissions efficiency” may be as, or more important than “energy efficiency” moving forward and
ultimately may be the best measure of responsible energy use.®® Some rate designs, like the IBR which
charge customers an escalated, non-cost based price as their consumption increases over the course of
the month, creates an economic disincentive to pursue beneficial electrification and achieve emissions

efficiency.

6.2 Time Variant Rates for Responsible Energy Use

There is serious conversation across the entire utility industry around electricity rate design for residential
customers.® New proposals are appearing for how to improve rates to meet emerging challenges {(and
opportunities) around environmental impact, customer engagement, bill management, reliability, and
cost recovery.”®77273.7 Recent trends are requiring the industry to take stock of how customer needs
are evolving and how that affects the electric grid.

Customer load profiles are becoming more diverse, while new technology is increasing potential customer
capabilities.” Existing, default residential energy rates are simple and have worked well enough in the
past, but are proving inadequate in the face of recent trends, as they fail to provide price signals that
reflect system costs and enable meaningful customer response. An expanded set of rate designs are
needed, but they must not limit signals for energy efficiency or be difficult for customers to understand
and respond to.

Two types of alternative residential rate designs are often proposed to meet rapidly evolving customer
needs in the near-term; time based rates and demand based rates, Each structure will be important in
the ongoing evolution of residential rate design.

TOU based rates provide more accurate price signals to customers, better reflecting the marginal cost of
supplying and delivering electricity. Well-designed TOU rates better allocate time-varying costs to prices
for consumption to time intervals that drive those costs. These more precise price signals lead customers

8 ‘Environmentally Beneficial Electrification: The dawn of ‘emissions efficiency’, The Electricity Journal, 29 {2016} pg. 52.
Available at: http://www.sciencedirect.com/science/article/pii/S1040619016301075

59 ‘A Review of Alternative Rate Designs-Industry Experience with Time-Based and Demand Charges for Muss Market
Customers’, Racky Mountain Institute, Boulder, CO, 2016, Page 5.

7% ‘Final Report on Customer Acceptance, Retention, and Response to Time-Based Rates from the Consumer Behavior Studies’,
U.S. Department of Energy, Office of Efectricity Delivery and Energy Reliability, 2016,

71 ‘The Top Utility Regulation Trends of 2017—So Far’, C. Girouard, Greentech Media, July 2017,

2 A Review of Alternative Rate Designs-industry Experience with Time-Based and Demand Charges for Mass Market Customers’,
Rocky Mountain Institute, Boulder, CO, 2016

2 ‘Rate Design for the Distribution Edge-Electricity Pricing for a Distributed Resource Future', Rocky Mountain Institute, eLAB,
2014,

4 ‘Residential Consumers and the Electric Utility of the Future’, American Public Power Association, 2016.
Avallable at: https://www.publicpower.org/system/files/ducuments/ppf _residential_utility of the future final.pdf

7> ‘The Integrated Grid: Capacity and Energy in the Integrated Grid’, EPRI, Palo Alto, CA: 2015, Page 28,
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to change their consumption patterns during periods meaningful to the utility and help reduce both peak
and total consumption.

Demand based rates provide a price signal to reduce peak demand and can potentially allocate peak or
capacity driven costs more fairly. Customers respond by changing their consumption patterns to reduce
peak demand, flattening their load profile and thereby improving overall grid utilization and deferring or
potentially deferring capacity additions.

Combining both rate mechanisms into a Demand-TOU rate provides the pricing signals for customers to
manage their consumption patterns to limit their peak usage levels and when to use energy based on the
time varying prices. The Demand-TOU rate structure provides the utility to better pricing mechanism to
allocate both fixed and variable costs based on cost causation and provide the customer effective price
signals by which to manage their energy usage and ultimately to control their costs.

Individually, and when used in combination, the TOU and Demand rates provide effective pricing
mechanisms to promote beneficial electrification and other efficient uses of electricity by increasing grid
utifization and minimizing cost impacts to other customers. For example, offering a lower price during
off-peak hours to reflect the lower cost of generating and supplying electricity in those hours provides EV
owners with an opportunity to delay charging to the off-peak hours, saving them money on their
electricity bill while alse providing a benefit to the energy grid.

The GMO DSM Potential Study performed for the IRP process evaluated the DR potential of several
alternative residential rate options, including residential IBR, TOU, and Demand rates. The Potential Study
found that, for residential customers, TOU and Demand rates have significantly greater potential DR
impact compared to block rates, and in particular, IBR.

6.3 Conclusion of Rate Structures for Responsible Energy Use

Based on our literature review and considerations discussed above, GMO should pursue TOU and Demand
rate options as the best rate designs to purse to meet the objectives of responsible energy use, demand-
side management, and beneficial electrification. TOU and Demand rate options provides improved
demand response potential, limits impacts to higher energy users that may already be using energy
efficiently, and promotes cost efficient forms of electrification such as electric vehicles.

6.4 Additional Considerations to Improve Performance of Existing Block Rates

Through the course of this Block Rate study, the Company has identified several additional actions that
the Company should consider that could improve the performance of the existing Residential rates,
support new rate design efforts, and provide more customers the ability to elect future optional TOU
and/or Demand based rates. The following points highlight these actions:
¢ Investigate Proactive application of the Residential Other Use rate - During the preparation of
the customer usage data for analysis, the Company observed a number of accounts (garages,
welis, barns, etc.) served by the Residential Rate that would be appropriate to serve under the
Residential Other Use Rate as these accounts do not exhibit usage patterns consistent with a
traditional residence. In the past, it was normal to serve these accounts under the Residential
Rate. Recently, a Residential Gther Use rate has been made available in all jurisdictions

76 ‘Kansas City Power & Light 2016 DSM Potential Study-Volume 1:Executive Summary’, Applied Energy Group, 2016, Page 15.
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providing a more appropriate rate for these premises. The Company should consider
investigating the impact of moving these Customers. Moving these accounts proactively would
insure the application matches the rate.

Examine the impact of transitigning the 2-meter rates to a single meter rate — Looking forward,
eliminating the 2-meter usages would be an appropriate action to allow for customers to elect
TOU or Demand based rates which would be based on whoie-house consumption. Combining
the 2-meter usages could be achieved in the Meter Data Management system without
requiring modifications to the customer electrical wiring.

Retain Block Rates for Lower Use Residential Customers - in the future, as the Company
considers implementing alternative residential rate designs to meet evolving customer needs,
GMO should consider reserving the simple hlock rate for lower-use residential customers.
Many lower-use customers, especially multi-family residences, have similar usage patterns and
have limited ability to adopt more energy efficient appliances or implement load management
technologies. In these situations, the simple, block rate design is appropriate.
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7 BLOCK RATE STUDY FINDINGS AND RECOMMENDATIONS

The primary focus of this Block Rate study is not to determine a rate structures that should be offered,
but rather to determine the most appropriate rate block thresholds to promote responsible energy use
for a variety of rate structures that will be considered in future Company rate design analysis.

Review of electric block rate structures in the region show that many of the neighboring, summer peaking
utilities, like GMO, continue to use a block rate design during the winter season to achieve price
segmentation reflective of the benefits of improved load factor and the reduced costs of off season uses.

A plausible design would have baseline usage for General Use and Electric Space Heat customers set at
600 kWwh and 750 kWh respectively. The Summer Season block structure would be the 2-tier Baseline
Usage with a single step at 600 kWh and the Winter Season block structure is the 3-Tier Premise
Differentiated block structure with a first block cap at 400 kWh and a second block cap at 1,000 kWh.

Policy goals are shifting from the simple energy conservation focus of yesteryear toward achieving GHG
reductions. Many are recognizing the need to assess the GHG emissions associated with various ways to
power end-uses, as opposed to simply managing the number of kilowatt-hours consumed. To that end,
“emissions efficiency” may be as or more important than “energy efficiency” moving forward and
uitimately may be the best measure of responsible energy use. Some rate designs that can deviate from
a cost basis, like the IBR, create an economic disincentive to pursue beneficial electrification.

Two types of alternative residential rate designs are often proposed to meet rapidly evolving customer
neads in the near-term; time based rates and demand based rates. Combining both rate mechanisms into
a Demand-TOU rate provides pricing signals for customers to manage their consumption patterns to limit
their peak usage levels and when to use energy based on the time varying prices. The Potential Study
found that, for residential customers, TOU and Demand rates have significantly greater potential DR
impact compared to block rates, and in particular, IBR.

Based on our literature review and considerations discussed above, TOU and Demand rate options are
the best rate designs for the Company to purse to meet the objectives of responsible energy use, demand-
side management, and beneficial electrification. TOU and Demand rate opticns provide improved
demand response potential, limit impacts to higher energy users that may already be using energy
efficiently, and promotes cost efficient forms of electrification such as electric vehicles.
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1.0 EXECUTIVE SUMMARY

1.1 Introduction

The Missouri Public Service Commission (MPSC or Commission) issued an order for KCP&L — Greater
Missouri Operations Company (GMO or Company) to study time of use (TOU) rates. As described in the
non-unanimous stipulation and agreement filed September 20, 2016 in MPSC Docket No. ER-2016-0156,
(MO was ordered fo include in its next rate case or rate design case, a study of TOU rates including TOU
Residential and Small General Service rates, critical peak rates, electric vehicle TOU rates for stand-alone
charging stations, TOU rates applicable to electric vehicle charging associated with an existing account,
real time pricing, peak time rebates, and other rate types which could encourage load shifting/efficiency.

GMO will propose rates based on this study no fater than its next rate case, or rate design case.

GMO retained the consulting services of Bums & McDonnell (BMcD) to conduct a TOU Rate Study and
to prepare a report which addresses the MPSC’s order in the 2016 GMO rate case. This report has been
prepared to summarize the TOU Rate Study for the GMO jurisdiction. Where applicable, the report may
reference the related company, Kansas City Power & Light Company (KCP&L) or its regulated
Jurisdictions in Missouri (KCP&L-MO}) and Kansas (KCP&L-KS).

The TOU Rate Study (Study) consisted of collecting information and conducting qualitative and
quantitative analyses of the existing GMO Residential and Small General Service rates. The Study also
extended to analyzing new Residential and Small General Service TOU rate designs. The following

sections summarize the contents of the report, as well as, the Study recommendations.

1.2  Time of Use Rates Background

Section 2.0 of this report provides a summary of existing TOU rates offered by GMO and previous
studies prepared by KCP&L that are referenced in this Study. GMO and KCP&L have offered TOU rates
to their Residential and Small General Service customer classes in portions of the three existing
jurisdictions. KCP&L has also conducted various internal studies, pilots, and analyses over the past
several years that provide valuable input and assumptions into this Study. As described in Section 2.0, the
existing TOU rates have recently been frozen and should be eliminated and replaced with new TOU rates

that incorporate the findings within this Study and other studics prepared by KCP&L.

1.3  Internal Stakeholder Input
Section 3.0 of this report provides a sumimary of relevant regulatory requirements in Missouri, Company

business goals and objectives, and general input on rate design. BMcD met with stakeholders throughout
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KCP&I, who work on behalf of GMO, which included individuals in Regulatory Affairs, Energy
Resource Management, Energy Solutions, Customer Service, Market Insights, Information Technology,
Measurement Technologies and Revenue Management. There are several overarching themes that
resulted from the internal stakeholder interviews that were generally consistent across all groups. The

most prominent themes that impacted rate design are provided in Section 3.0 of this Study.

1.4 Rate Qualitative Evaluation and Selection

Section 4.0 of this report provides a summary of the qualitative analysis of various rate design options
specific to GMO and rates recommended for further investigation in this Study. This Study considered
each rate option in the context of the qualitative evaluation of rate options summarized below in Fable 1-1
and detailed in Section 4.0 of this Study, to identify the rate design options that best aligned with GMO’s

criteria.

Table 1<1: KCP&L and GMO Residential and Small General Service Qualitative Summary

Baclining Block Lexthindng Block TOU - Energy TOU -Energy + Dmamic Rates
KCPEL & GMD Rate Deslgn Goals flatEnargy Rate Rate Rate Demand Rate Ratex Demend Rates | YPP/CPP/PIR

Real Time Pricing

Provide Revanue Stabitity and Sufficiency

Promriote Econamic Efficiency in Rate Design

Promote Peak Load Reduction and Load Shifting

Support Efficient Use of Energy g o o “HEUTRAL

Provide Customer Value & Satisfaction ! | posimve

Proride Rate & Bill Simplicity Hh i SipgsmwE [ L poSTIVE S

Dadiining Block | Indining Block TOU - Energy TOU - Erergy + Dynamic Rates
KCP&L & GMOQ Dther Goals Rate Rates VPP /(PP / PIR | RealTima Pricing
Suppert Cost Effective Electric Space Heating and | : el O R : IR
Other Hon-Sumrar Use

Suppont Cost Effective Electric Vehicle Charging
and Other CIf-Peak Use :
Support Eguitable Cost Recovery From Bistributed] &

inetaal

Generation and Dther Low tse
heeterrg and Billing Ca pablifity SUPOMTIVE
[Remrrmemded [ Ained 2 T iumined

Table 1-12 and Table 1-23 present the Residential and Small General Service rate options evaluated in the
Study, the rates that are recommended for future implementation, and those that were designed and
analyzed in the Study. As presented, dynamic pricing rates were considered, but not designed or analyzed
in this Study. Specific TOU rates’ applicability to EV charging were examined, however, end use rates
specifically for Residential customers with EV were not designed or analyzed in this Study, but rather EV

charging was evaluated within an overall TOU rate rather than as a specific end use rate.
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Table 1-2: GMO TOU Rate Study Residential Rate Options

Optiomal fr af custormers. Mnimze
Ceneral Use Existing Yes Yes Standard Offen) Yes Yes avaibibilty 1o Jow 1= customers,
Minimize and eventuly Enst SH
Space Heat Existing Yes Yes Frozen Yes Yes avafhbiSly over fime,
Opiionzt for all custorners, Marketed to
Denmnd Rate New Yes Yes Optional Yes Yes SH customers,
Optional for all customers, Marketed to
TOU Encrgy Rate New Yes Yes Optional Yes Yes EV, Mininize avaiabilty.
Optiosad for all customers. Marketed to
TOU Energy + Demand Rate New Yes Yes Optional Yes Yes customers with EV and SH.
Customers will ise a TOU rate. End wse
TOU - EV Singhk Meter New Yes Nt No No Yes rates mof avaibible.
Custormers wi use a TOU rate.
TOU - EV Separate Meter New Yes No No No Yes Submetered EV not avaiible.
Meterng and bifing systens not
Critical Peak Pricing New Yes No No No No techuically capable af this s,
Meterig and bifig systems not
Peak Tine Rebate New Yes No No No No technically capabls at this tane.
Metermg and bifing systens not
Real Tine Pricing New Yes No No Ne No techmically capable at this time,

Table 1-3: GMO TOU Rate Study Small General Service Rate Options

audt undér 2 Opitonal fer

SO8 Sl e Ve Stendad OffedYey  IVes | INinize availability,
DS . Existing Yo fYos Standard OfferiYes Yo Defsul over 25 KW, Optional for ali.
. Optienal for all. Mininfize myailabitiny
5GS TOU o iiNew Yus Yes Optianal Yoy Yoo over time,
DS TOU New Yes Yis Options) Yes Yy Optional for all
i Custoisers will use a TOU rate. End nse
TOU - BV Singls Meier New Yes e S e Veo . lmesvotmailble
. Curtoreers will wse a TOU rate,
TOU - EV Separate Meter New Yoy N No Nu Yoy Sulunelered EV pot ayailable,
) Metering and billing systeims nw
Critical Peak Pricing New Yes Na Niy Ne Nu {echmically eapable al this tine,
Muténng and billing systems it
Pead Fimic Belrale New Yey No Nn Ng Ny fechnicaliy capable at this tus,
’ Metering and Lilling systeins not
Rial Tisne Peving Neav Yes N No No Na teclnically capable at this fime.

1.5 Rate Implementation Plan

Section 5.0 of this report provides conceptual long-term rate transition plans for the GMO Residential and
Small General Service customer classes based on the internal stakeholder input and qualitative
evaluations. GMO and KCP&L intend to offer rates that support their long-term rate design and business
objectives. These rates may reflect changes from existing rates, and where practical, should be offered as
optional rates initially, while existing rates that are not consistent with the utility’s long-term rate design
strategy should be phased out gradually. This makes way for new rates to be marketed and implemented,

initially through a pilot program, for existing and future customers. This may include freezing and then
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eliminating rates or otherwise limiting rate availability. The timing of new rate implementations will vary
based on GMO and KCP&L’s meter deployment, regulatory filings, IT capabilities, and other external
considerations such as statutory limitations around net metering. The basic components of the
recommended long-term GMO rate transition plan are derived from interviews with iniernal stakcholders
and working groups, and is provided in Table 1-34 and Table 1-45 with additional details regarding each
step provided in Section 5.0 of this Study.

Tahle 1-4: GMO Residential Rate Transition Plan

Rate Option Cument Stepl Step 2 Step 3 Roles

Pending Pilot | Pending Pilot
Results Results

i §5tep 2 - Optlona! for all customers ender a thresho!d.
tep 2- Cap rate to users under a threshold {<30,000 kWh/year, 25 kW cap),*
Sept 3~ Reduce tap to smaller usage customers {<9,000k\Wh/year, 7.5 kV cap).

Genera] Use Rate

15tep 2 - Freeze SHrate short term,
tep 2 - Give all customers option for Demand Rate.
:15tep 3 - Elfminate SH dasslong term.

£iectric Space Heating Rate

tep 1+ Optional for a limited number of customars,

tep 2- Optional for all customers,

: Step 2- Damand Rate offered to rew SH customers (revenue neutral).
Step 3- Mawe all exlsting SH custemers to this rate long term,

Step 1- Optionat for a limited number of customers.

1Step 2- TOU Energy marketed ta BV customers.

tep 2- Cap rate to users under a threshold {<30,000 k\Wh/year, 25 kW cap).
Step 3 - Reduce cap ta smalterusage customers (<9,000kWh/year, 7.5 kW cap).
‘{step 1- Optional fora fimited amount of customars.

{step 2 - Optional for all customers.

Step 2 - TOU Energy and Dz mznd Rate marketad to EV +SH customers.
“[5tep 3- Offer as the default TOWU rate For all new customars.

Cptional Demand Rata
{Optimal Rate for Space Heating)

Optional TOY Energy Rate
{Cptimal Rate for £fectric Vehicle)

Cptional TOU Energy and Demand Rate
[Optimal Rate for $pace Heating and Electric

[1] Afi existing and future rates will have seasonality.

12] Steps 1, 2, and 3 will depand on regulatory support and technical capabilities in each jurisdiction.

(3] Step 1 {Pilot Study) resuls will vatidete and refine future steps in each utility jurisdiction.

[4] New demand + energy rate plan is revenue neutral to electric space heating custemars and general use customers.

[5] These caps were selected as a reasonabie initial design as they are simitar to those used within the GHO 5G5S class to disbnguish the transitien between non-demand and demand rates.,
The 25K\ limit also has relevance within the distribution network whera the 25§ size is perceived to match the common size Tor distribution ransformation for these customers. The
zdditionat terms (9,000 kWh and 7.5kW) were established to support further reduction of the limits and were derived from a review of load factors for Residential customers.
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Table 1-5: GMO Small General Service Rate Transition Plan

Rate Option Cuxrent Step1 Step 2 Step 3 Kotes
Perding Pilot | Pending Pilot
Resuits Results

lsmalt Gereral Service Rate ($G8)
2 {Step 3 - Reduce cap o smaller usage customers (<9,000 k\Wwhfyeer, 2.5 W cep).

Small General Service Demard Rate (3D3) {$tep 3- Himinale minfmum facilities demend provision.

4Step 1- Optienal for 2 fimited numb2r of customess.

Step Z- TOU Energy marketed to all 5G3 customers.

Step Z- C2p rate to users under a threshold (<30, 000 kWhiyear, 25 KW cap).
Step 3- Redute tap ko smalleruszga austemers (<9000 kWh/year, 2.51W cap).
{Step 1- Optional for a imited numb2r of customers.

:aStep 2- TQU Energy + Demand marketed to 2H S0S custamers.

Step 3 - EHiminate minimum fadtities damand provision.

Optional Small General Sendce TOU Rate [5GS TOL)

Optional Small General Service Demand TOU Rate (SDS TOU)

[1] Al existing and future rates will have seasonality,

[2] Steps 1, 2, and 3 wifl depend on regulatory support and technical capabifities.

[3] Step 1 {Pilot Study] resufts will validate and refine future steps In each utility Jurisdiction.

[4} 5GS TOU ang $05 TOU availability to existing and new customers will depend on meter deployment.

[5} These caps were selected as a reascnable initizl design as the 25 KW is currently used within the GWIC 5G5S ¢lass to distinguish the transition between ron-demand and demand rates, The 25%W
{imit also has relevance within the dstibution network where the 235 size Is percenved to match the common size for distribution transformation for these customers. The additional terms (9,000
ih and 7.5%W) were established to support further reduction of the limits and ware derived to maintain consistentency with thae Residental class.

1.6 Rate Design Approach
Section 6.0 of this report provides the underlying methodology used by BMcD to prepare the Residential
and Small General Service TOU rates developed in this Study. Each task within the rate design approach

is explained with additional detatls provided in subsequent sections of this report.

1.7  Utility Rate Design Peer Review

Section 7.0 of this report includes a peer review of TOU rates and demand rates currently being offered
across the United States along with a summary of the common practices employed in various TOU rate
and demand rates. The TOU and demand rates developed within this Study reflect connnon rate design

practices employed by other utilities including, but not limited to, seasonality, time periods, and prices.

1.8 Load Analysis and Time of Use Periods

Section 8.0 of this report provides an analysis of system and customer class load profiles and the
development of TOU pricing periods. Based on the load analysis review, time of use periods were defined
for Residential and Small General Service classes which aligned with GMO’s system and customer class

load shapes and other common practices for ime of use period time definition,

1.9 Cost of Service Analysis
Section 9.0 of this report provides the development of the seasonal class cost of service based TOU rates

for Residential and Small General Service classes. The optional rate structures developed are designed to
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be cost based by component and season and reflect industry excepted rate designs for Residential and
Small General Service TOU and demand rates. Each cost component in the class cost of service was
assigned to either a TOU period or biliing demand determinant to determine a cost based charge for each

of the optional rate designs developed.

1.10 Time of Use Rate Designs

Section 10.0 of this report provides a description of the rate designs developed and the basis for their
designs. Optional rates for Residential and Small General Service were developed and designed based on
the general principles documented in this Study. Rates were designed and tested with calendar year 2015
load research data sets with the goal of generating revenue neutral rates for both Residential and Small
General Service customers, Not all the rates generate revenue neutral bills for each customer load profile
and type. Modifications were made where appropriate to limit the potential increase or decrease to
Residential and Small General Service customers. For consistency between rates, certain provisions such
as consistent customer charges were applied across rate plans. All new optional rates were designed to
maintain seasonality in the rate structure and remove declining block structures in the winter months, The
optional rates would initially be offered to a limited number of customers through a pilot program.
Analysis would then be performed to determine program performance and possibly revise optional new
rates for GMO. Optional new rates are presented in the following tables 1-6 and 1-7 with details provided
in Section 10.0.

Table 1-6: GMO - Residential Optional Rate Designs

e * bl

Shade Heating pake

enetal sk R ale
Prics Price Prve Peige
Costomer Crargs (o) $10.43 [cusoesr orargs ey 51043 |Costomer Crarge e 310.43 Joumtorar rarge ey $40.43 lerwomer crarge gy $10.43
Chargss (k% Ertroy GRargas (3ik) Chatn: Enars ¥11%) Ervt 1oy Cha ros s {3 WAH)

Sarrar $0.121 [suvwar $0.121 |semrrar 26.037 [sumoarpeas $0,302 |sawmer Peak $0.101
$omewer OF Peak £0.107 |sommer 07peax £0.031
5.ctnanes Super OF Peak $0.048 [Surrzer Supir OAPeak $0.637

Winter, vp 1o 633 £0.106 [rirtar, upto 603 50,100 [anrer $6.034 fwir Paax 30.211 [waotar Peax 30,800

Wiinter €31 . 1030 $0.078 fwirter ea1 1009 $0.060 Winser 0T Paax $0.090 [rrinter oF Paak $0.025

Finter, 1691 + $0.078 jwnrter, 1031 + $0.650 Wintar Soper OF Fart $0.033 [wistar Soper 0T Feak §0.019

Thar 1 Mae ¥R 60D Frier 1 wax wwn 600 [nier 1 waxknvs LUA foerd wazven RUA |Thr 1 vac v WA

Ther 2 Wax KR 4,000 32 #ax v 1,000 |nerz waxwim RIA [rier 20ax v NIA {her 2 vax v NIA

B ena vl Chaross (BN D7 ind Charges (M%) nd Gk 1Desand Crareds £84W) [Degpnd Charne s 3WH)

Simmer Demand NIA]samener pemand N/Alsuverer Denans $15.25 [suparas Demand NWiAfsuemerDerand §$15.25

iinter Demand AWt rDe eang WA wnter Dszand $7.75 Pnctar Dermaca NIAnintar Demang $7.75

Somarar Demact NIA S vt Demant NI [$urme: Dawrard On Peakiswotr berand MIA [$er e mand On Peak

vy Drmand MNIAIWEer Beaand NiA Wimser Derand On Peakjwitrdessnd P AN Deara On Peak

Cumre nt Defauft Genaral Use Rate Current Defauit Space Heal Rate Optimal Space Heat Rate Optirel EV Rate Optimal Space Hest + EVRite

Srall Use Customers Frozen Space Hest Rate Defaudt for High Use Customers [Aeailable for afl customers Dafault for High tse Custamers

Revenus naufral to GU and §H classes [Revenus nsutral for GU class iﬁ_glenu—z neutral for GU and SH classes

1. For this analysis, summmas months are assumed fromJuna 1 to Seplember 33 for optional rates.

2 YOU Peak from4 - 8 pm Off Peak from€ am o 4 pmand 8 pmio 12 am. Svpzr OHPeek from 12amto G am.
3. Wax monthiy on-paak gemand is b¥ed bagad on 15 min maximen measured domand frem4 -8 pn

4, Exbsting rales are based on Re sMdantiad rates sffactive Februsry 22, 2017,

5 Mew cpional rates ere sat1o recoverthe same révenuas as the eatsting GU 2nd SH rites.
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Table 1-7: GMO Small General Service - Optional Rate Designs

5 O 67 S5 Rats kit Shgunsie o SOOI RN, e
Prics Price Price Prics
Customer Chargs 523.91 Cuglomer Charga 523.91 Customer Charge 523.91 Customar Charge 323.91
Encigy Charges (§I0Vh) Eneray Charges (8k¥h) Enen 5 ($4V7h Enesgy Charas s {8MR)
iSummer $0.140 |summer, upto 150 $0.098 [summer Peak $0.278 JsommerPeax $0.074
Summer Off Peak $01?1 Summer O Pazk 50025
Summer Super OFf Peak 30.051 Summer Supar OF Peak 50.015
Winter $0.088 {winter, up to 122 $0.071 |winter Peak $0.157 Pwnterpeax $0.076
Wintse, over 180hes 30,064 {winter 08 Peak $0.082 [vanter 0ff Peak 50.024
Winter Supar OF Peak 50,048 |winter Soper OFf Peak $0.017
Demal 2rges D2mand Charges (W) Demand Charges (3AYY) Demand Chare s (HKYY)
Disribution Demand NiAlbistribution Demand $1.45 [pistribegon Demand N/A]oisributon Denand $1.07
HCP, Ratchat, Pezk NIAnce, Ratchet, Peax Ratchet NCPluce, Ratchet o cp NIAJKee, Ratchetor cP Ratehet NCP
RGP Ratchet 3 PIANCP Ratehet i 100%ner Ratcher py NIAkce Ratchat pg 100%
Summes Demand MNIA Summer Damand 51.2? Summer Demand NJ'A Swmmer Damarsf 51903
Winter Damand NIA Wintar Damand $124 Winter Dzmand NIA Weinter Damand $1 1.59
Summer D2mand NIA 1 Damand MCP]summer Damang NiA]summer Demand On Peak
Winter Demand N/ Ajwinter pamand NCPjwintes Demand NIA]wincsr Gemard On Peak
[Standard Rate {<25xV4) Standacd Rate {>25W) Proposed SGS TOU Energy Proposed 5D5 TOU Energy + Demand

1. Summer months from June 1 o September 30 for proposed rates.

2.TOU Peak from 1 - 6 pm, Off Peak from 6 am to 1 pim and 6 pm to 12 am. Super Off Peak from 12 am to 6 am.

3. Max monthly on-peak demand is billed based on 15 minute maximum measured demand from 4 - 8 pm.

4. Ratcheted NCP demand is billed based on 15 minute maximum monthly demand and ratcheted for 12 months

5. Existing rates are based on GMO SGS and SDS rates effective February 22, 2017.

8. New optional SGS TOU Energy Rates are set to recover the same revenues as the existing SGS Rates based on Joad research profiles.
7. New optional SDS TOU Energy Rales are set to recover the same revenues as the existing SDS Rates based on load research profites,

1.11 Revenue and Bill Analysis

Section 11.0 of the report provides estimates of the revenue impacts due to offering new TOU rates
including the impacts from self-selection and the associated potential revenue losses. Tmplementing
optional rates for the Residential and Small General Service classes may result in revenue loss due to

customers self-selecting the optional rates that save them money without changes in behavior.

1.12 Demand Response Analysis

Section 12.0 of this report summarizes previous KCP&L Study assumptions regarding expected demand
response from TOU rates and the estimated GMO revenue and cost impacts from the rates developed in

this Study. Implementing options rates for the Residential and Small General Service classes may result

in customers shifting loads in response to the TOU and Demand rates. Demand response may reduce

revenues and avoid costs for GMO as described in this Study.

1.13 Customer Biil Analysis
Section 13.0 of this report provides an analysis of the typical bills at varying levels and load factors under
the existing and optional rates developed in this Study. Each of the optional rates developed in this Study

were assessed across a range of load factors and usage levels to quantify the potential impact for various
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types of customers. The overall impact to each customer would range based on their usage, load factor,

profile, and end use equipment as described in this Study.

1.14 Electric Vehicle Rate Analysis

Section 14.0 provides an assessment of TOU rates and Demand rates developed in this Study and their
application to Residential customers with electric vehicles. Each of the optional rates developed in this
Study can be used by EV customers to cost effectively shift their EV charging loads and achieve savings

that reflect the utility’s cost of service.

1.15 Study Recommendations
BMcD recommends several actions be taken by GMO based on the investigations, findings, and analyses

conducted in this Study and previous studies referenced in this repoit. The Study recommendations are

presented herein,

¢ (GMO should remove the existing frozen Residential and Small General Service TOU rates described
in Section 2.0 of this Study from its rate manual and move the few remaining customers on those
rates to one of the new optional rates in this Study or place them onto the appropriate default rate.

*  GMO should make modifications to its existing Residential rates and offer new optional rates that are
consistent with internal stakeholder input summarized in Section 3.0 of this Study. If expected
impacts warrant, modifications to existing rates, such as Residential General Use or Small General
Service, should be made gradually.

*  GMO should explore the possibility of offering the rate design options, as programs in a future
MEEIA filing. The recent DSM potential study analyzed these rate options as demand side measures,
to address requirements outlined in the Missouri Chapter 22 Electric Utility Resource Planning
(Integrated Resource Planning or “IRP”). These rates are proposed, in part, to attempt to achieve the
potential demand side benefit identified in the IRP process. However, the IRP process largely ignores,
the ratemaking process, particularly, the treatment of revenue recovery, as it assumes perfect rate
making. Since that is not a reasonable outcome and since these rate design options align with the
goals of MEEIA, it would be appropriate to explore possible inclusion as a MEEIA type program or
like mechanism that recognizes the need for the Company to be kept whole when promoting energy
efficiency, demand response programs, and demand-side rates that are expected to impact the
company’s revenue requirement and ability to recover fixed costs.

e GMO should implement new optional rates for both the Residential and Small General Service

classes that best meet GMO goals and objectives and are consistent with {rends geographically and
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nationally as outlined in Section 4.0 of this Study. GMO should continue to monitor state, regional,
and national regulatory and rate trends as new rates are implemented.

GMO should follow the Rate Transition Plan in Section 5.0 of this Study. This plan initially includes
offering three new Residential rate options as part of a pilot in 2018 that include (1) a Demand Rate,
(2) a TOU Energy rate, and (3) a TOU Energy and Demand Rate. Results of the pilot will be used to
make informed decisions about the rate design and the required system configurations before rolling
out other rate modifications to a larger number of Residential and Small General Service customets.
GMO should update the new optional Residential and Small General Service rates developed in this
Study following the rate design approach described in Section 6.0 in the future as needed. Future
updates to optional rates should reflect GMO’s CCOS model described in Section 9.0 and provide
rate revenues similar to the GU rates and SH rates described in Section 10.0.

The optional rates should be marketed to Residential customers and initially made availabie to a
limited number of GMO’s Residential GU and SH customers balanced in proportionate to the number
of GU and SH customers.

GMO will need to measure and verify the impacts of the new optional rates implemented in the pilot.
Several key results that will need to be quantified prior to offering rates to all Residential and Smalt
General Service customers will include revenue loss from self-selection as described in Section 11.0
and customer demand response and revenue impacts as described in Section 12.0.

Longer term and once the Company has performed analysis on the pilots implemented and measured
their impact as positive, GMO should expand its offering to all Residential customers and promote
them as the rates to use for Residential in home EV charging as described in Section 14.0 of this

Study. These new optional rates will support cost effective EV charging and other off-peak use.
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2.0 TIME OF USE RATES BACKGROUND

GMO and KCP&L have offered TOU rates to their Residential and Small General Service customer
classes in portions of the three existing jurisdictions. KCP&L has also conducted various internal studies,
pilots, and analyses over the past several years that provide valuable input and assumptions into this
Study. This section provides a summary background of the historical TOU rates available in GMO, as

well as a summary of the related TOU studies and analyses prepared on behalf of, or by, KCP&L.

2.1  Existing Frozen GMO TOU Rates

GMOQO has offered TOU rates to its Residential and Small General Service Customers through the former
Missouri Public Service (MPS) rate jurisdiction. The TOU rates for these classes have recently been
frozen! and are no longer available to new customers. Table 2-1 presents the existing TOU rates and
peak, shoulder, off-peak hours for each season for the GMO Residential and Small General Service

classes.

Table 2-1:

GMO Residential and Small General Service TOU Rates (FROZEN)

1Kk 10t il 1Dt 1-ha
(Weekdays Summer Viintar Weekdays Summer Winter iWeokdays Summar ¥iinter
Peak LEGPH - SC0PH | 700 AM - 10.60 P | {Peak 100 PR - 56D PM | 7260 &5 - 10.75) PM | {Peak 103 P -203 PR | 10D AM 1000 PR
Shordder £:05 AN - 00 Py Shoutder E00 AL - 100 PH Shoutder G600 AM - 1LID PR
Shoutder 03 PH -G PR Shou'der 6.09 PR - 100D PR Shou'der 303 PR b0 PR
OFPask 10.L0 PH - €03 A% | 1063 PRE - Tilh AR | |OFPaak 1070 PR - 00 AN | 1000 PR - 6:05 AN | |OFPeak 1660 PEE - GO0 AS | 100D PM - €00 AN
Weekends Summer Wintar Weekends Summer Winter Weekends Viinter
Shoufder E40 AR - 1000 PR Shoutder 6.00 AR 1G.60 PIA Shou'der .03 Al - 1000 PR
OFPeak A0:00 PM - 603 ANE Al Hours CEPeak 10,04 PM - GsF AR Al Hours OF Peak 1000 PR - 600 AW All Haurs
Customer Charge Summer Winter Customer Charge Summer Winter {Customer GCharge Summer Winter
$18.46 818.46 $24.86 $24.86 $24.86 $24.86
[Energy Charges_ Energy Charges Energy Charges
[SPAh) (Svih) (i)
Peai $0.20449 $50.13122 |{peax $0.20906 S0.135586 ||resx 50.12783 $0.10634
Shoutder $0.11362 Shouldsr $0.11618 Shouder 50.07099
OFPeak $6.06823 $0.05238 ||osreax $0.06969 $0.05412 |lozpeax $0.04278 $0.04278
Demand Charges Demaznd Charges Demand Charges
(E00) ($44) {85y
Peak NiA NIA [peak NA MIA] |peax $10.694 $6.000

1 TOU rates were frozen as part of Commission order in Case No. ER-2016-0156. In its direct testimony, the
Company asserted the rates were not working as intended and had hitle customer adoption. The Company chose to
freeze these rates, making the rates unavailable to new customers, until studies related to TOU and necessary
metering and billing system infrastructure was put in place to properly support these special rates.
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The existing frozen TOU rates, when available, were not widely adopted by cither the Residential or
Small General Service classes. Based on BMcD’s general review of the TOU rates, it’s possible that the

low level of adoption may have been attributable to one or more of the reasons below:

* Customer Charge Differential May Be Too High - Customers paid a higher fixed monthly
customer charge, which funded the more specialized metering equipment that was required for TOU
rates. With the current frozen TOU rates, the customer charge differential is nearly $8.00 more per
month. Future Residential TOU rates may not require this diffetential since all metering will be TOU
capable.?

* On-Peak Period Duration May Be Too Long — When compared to other utilities offering TOU
rates and consideration of common practice, the on-peak period from 1 pm to 8 pm may be too long
for most Residential customers to effectively shift their load to lower priced off-peak time periods.

* Peak to Off Peak Price May Be Too Small — Based on a comparison to other TOU designs, the 2 to
1 price differential between on-peak and off-peak time periods may not have provided enough
economic value to those customers who made significant changes in their usage patterns.

* Additional Marketing and Promotion May Have Been Needed — While no comprehensive review
of marketing was performed, it’s possible GMO and KCP&L may not have adequately marketed
TOU rates to customers.

* Lack of Hourly Load Data/System lmitations — Due to metering and billing system limitations,
GMO was not able to provide Residential customers with their hourly data or estimate the bills under
the optional rates. This data could have assisted customers in understanding if TOU rates would be
beneficial to the them when deciding on whether to switch. Without this information, customers did

not know if TOU rates would increase or decrease their bill.

KCP&L has conducted several studies to evaluate and understand TOU rates. This Study offers additional
recommendations that align with utility industry best practices and the Company’s rate design goals.
GMO and KCP&L are in the process of installing new metering technology that may provide access to
customer hourly data in a way that was not available before and could provide insight that aids in the
offering of future rate design offerings that will provide more customer rate options. These factors

should enable a more successful offering of TOU rates than has been possible in the past.

2 This assumes that the Company will be at 100% implementation of the Automated Metering Infrastructure (AMI),
which may not be the case when Time of Use rates are offered to customers. Current plans estimate that the
Company may not be 100% AMI until 2020.
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2.2  Summary of Recent Time of Use Rate Studies

KCP&L has conducted a series of TOU and other Time Variant Rate (TVR) studies. The studies were
undertaken in preparation of implementing newly designed, modern, TOU rates that provide proper
pricing signals and allow for customers to modify their electric usage patterns to the benefit of both
themselves and all GMO and KCP&L customers. The specific foundational TVR rate analyses that have
been performed by KCP&L that provide input into this Study are listed below.

¢ Electric Power Research Institute (EPRI)-Matching Electric Service Plans to KCP&L’s Strategic
Objectives (EPRI-ESP) -- EPRI Supplemental Research Project, 2012-2014.

¢  KCP&IL SmartGrid Residential Time-of-Use Pilot (SGDP-TOU) ~ a component of the KCP&L
Division of Energy SmartGrid Demonstration Project, 2010-2015

¢ EPRI-KCP&L Residential Time-of-Use Impact Study (EPRI-TOU)- EPRI Smart Grid
Demonstration Project Analysis, 2010-2015

o ERPI-Measuring Customer Preferences for Alternative Electricity Service Plans (EPRI-ESP} — EPR1
Supplemental Research Project, 2014-2015

¢  KCP&L 2016 Demand Side Management (DSM) Potential Study (DSM-TOU)- Applied Energy
Group, 2016-2017

*  BMcD-KCP&I. and GMO Residential Rate Design Strategy Study (BMcD-TOU)- Burns &
McDonnell Engineering Company, 2017
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3.0 INTERNAL STAKEHOLDER RATE DESIGN INPUT

BMcD met with stakeholders throughout KCP&L, who work on behalf of GMO, which included

individuals in Regulatory Affaits, Energy Resource Management, Energy Solutions, Customer Service,

Market Insights, Information Technology, Measurement Technologies and Revenue Management. There

are several overarching themes that resulted from the internal stakeholder interviews that were generally

consistent across all groups. The most prominent of these are listed below. Additional detailed input on

cach of these subjects is documented in the KCP&L Residential Rate Strategy Report. 3

Existing Residential Rate Structure — Several elements of the current rate design are working well
today. Residential seasonal rates, declining block rates (DBRs), and cost based customer charge
provide a time tested, basic rate design that should continue until a new rate structure can be offered
that better aligns with rate design principles and Company goals and better utilizes the new

technology and systems.

Existing Small General Service Rate Structure - Several elements of the current rate design are
working well, including the use of a demand charge and ratcheted demand charge within a four-part
rate design. The existing Small General Service demand rates, however, are currently low and could
be adjusted to better reflect the utility’s cost to provide service. Offering a simpler, kWh based rate
for the smallest of the Small General Service customers provides a suitable alternative for loads not

appropriate for management of demand and energy use.

Existing TOU Rates — The existing TOU rates for the Residential and Small General Service classes,

which are currently frozen, should remain frozen and/or eliminated, given their current design and

limited participation.

Future TOU Rates — A simple TOU rate that can be used to help promote efficient energy use,
including EV adoption, is desired in the near term. This rate should reflect upgrades in metering
technology, billing technology, the utility’s costs, and new TOU periods. TOU would help achieve
demand side management (DSM) goals as well as satisfy other factors such as customer choice and

regulatory mandates,

Dynamic Rates - Dynamic TOU rate options, such as real-time pricing (RTP), critical peak pricing

{CPP), variable peak pricing (VPP) and peak time rebates (PTR) which are viewed as increasingly

3 Residential Rate Design Strategy Study, Burns & McDonnell Engineering Company, 2017,
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complex, are not strongly supported by internal stakeholders now. It is perceived that these dynamic

rates will need to be deployed incrementally and only after TOU effectiveness can be evaluated.

Demand Rates and Multi-Part Rates — The Residential class should move to a rate structure that
includes a demand charge and provides a TOU optionality within the energy charge in the future.
Small General Service rates should include a facilitics charge, demand charge, and TOU optionality
with more costs being recovered through the demand charges. This will facilitate customer choice

and cost-based rates.

Metering & Billing — GMO and KCP&L would like to take advantage of new Advanced Metering
Infrastructure (AMI), Meter Data Management (MDM), and Customer Information System (CIS)
currently being designed and implemented. These systems will better enable the deployment of
demand rates and TOU rates for all KCP&L and GMO Residential and Small General Service
customers by 2020,

Customer Insights — Internat customer focus group surveys and market studies indicate that customers
desire rate options including TOU rates, green rates, or other rates which they can actively use to save

or promote their energy choices.

Electric Space Heating — GMO and KCP&L would like to work towards implementing a cost-based
rate structure that recognizes the value of electric space heating load and other non-summer loads
while not having special end-use requirements. GMO and KCP&L do not intend to offer separate

TOU rates for General Use (GU) and Space Heating (SH).

Electric Vehicles (EV) — GMO and KCP&L would prefer to implement a rate in alf jurisdictions that
can be used by and marketed to EV owners to shift EV charging load off-peak in a cost-efficient

mannect.

Distributed Generation (DG) — GMO and KCP&L would like to address the growth of DG and better
mitigate existing cross subsidization and cost shifting through long term modifications to its existing

rate design for both Residential and Small General Service.
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4.0 RATE QUALITATIVE EVALUATION AND SELECTION

GMO and KCP&L provided BMcD with previously prepared documents regarding its internal rate design
positions and strategic goals on rate design for the Residential and Small General Service classes. In the
stakeholder interview process, BMcD solicited input on the key rate design principles listed below which
align with utility industry best practices and Bonbright’s Rate Design Principles*, Where appropriate,
additional insight was collected on specific new industry issues such as EVs, DG, peak load reduction and
shifting, and energy efficiency, as well as, electric space heating. GMO and KCP&L desire that any new

rates align with good rate making principles.

4.1  Qualitative Evaluation Criteria

Each rate option considered was qualitatively evaluated prior to conducting rigorous in-depth modeling

and analysis, Rate designs considered should reflect good rate making principles and consist of a range of

potential options that exist today. Additionally, the rate evaluation should analyze if the rate structures
align with future technologies being developed, are supportive of GMO and KCP&L’s goals and
objectives, and are consistent with regulatory trends geographically and nationally. The criteria used to
evaluate each rate option for the Residential and Small General Service classes are listed below.

* Provide Revenue Sufficiency and Stability - Rates provide an opportunity to produce revenues
sufficient to cover KCP&L'’s annual revenue requirements. Rates provide predictable revenues
through changes in system load conditions and weather.

» Provide Cost of Service Based Rate Designs — Rates are cost based. Revenue is collected by class,
classification, and season based on amounts derived from the GMO class cost of service.

* Promote Economic Efficiency in Rate Design — Rates reflect time-varying wholesale prices, reflect
the relevant risk to providers, and offer choices that reflect diverse consumer risk preferences. Rates
can encourage the adoption of technologies that can provide services to the energy grid and
customers.

¢ Promote Peak L.oad Reduction and Load Shifting ~ Rates promote peak load reduction and the
shifting of load from peak periods (months and hours), reflecting the associated cost savings and
other benefits,

* Support Efficient Use of Energy — Rate designs allow for savings from energy efficiency and demand

reduction measures deployed by customers.

* James C. Bonbright, Principles of Public Utility Rates (New York, Columbia University Press, 1951)
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¢ Provide Customer Value and Satisfaction — Customers are provided adequate price signals to respond
to the rates and can receive value, either real or perceived.

* Provide Rate and Bill Simplicity — Customers can understand the rate options offered. For the
Residential classes, this criterion is measured relative to the current two-part residential rate with a
DBR charge. For the Small General Service classes, this criterion is measured relative to the energy
rate for Small General Service without Demand (SGS) customers; and relative to the energy plus
demand rate structure for Small General Service with Demand (SDS) customers.

*  Support Cost Effective Electric Space Heating and Other Non-Summer Use — Rate designs reflect the
cost to provide service by time and season for customers who tend to use more energy in the non-
summer periods for uses such as electric space heating.

*  Support Cost Effective EV Charging and Other Off-Peak Use — Rate designs reflect the cost to
provide service by time and season for customers who tend to use more energy in the off-peak periods
for uses such as EV charging.

*  Support Equitable Cost Recovery from DG and Other Low Use Conditions — Rate designs allow for
equitable recovery of costs from customers reflective of their use of the encrgy grid and not the
encrgy they consume. Provide cost-based rates to customers with DG and protecting from cost-
shifting to non-DG customers.

* Metering and Billing Complexity — Rates can be billed and metered within the new metering and

billing systems.

4.2  Rate Options Qualitative Evaluation Summary

The results of the qualitative evaluation of each rate option are presented in Table 4-1. The detailed
qualitative evaluation of each rate option considered against GMO and KCP&L’s criteria is documented
in the KCP&L Residential Rate Strategy Report. * The criteria and relative scoring for each rate option

considered in the assessment applies to all Residential and Small General Service customer classes.

* Residential Rate Design Strategy Study, Burns & McDonnefl Engineering Company, 2017.
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Table 4-1: KCP&L and GMO Residential and Small General Service Qualitative Summary

Declining Block Inclindng Block TOU - Energy TOU -Enctgy + DynamicRates
KCP&L & GMO Rate Design Goals Flat Enargy Rate Rate Rates Demand Rates | VPP /CPP/PIR

Proride Reverwe Stability and Sufficiency

Provrote Economic Efficiency in Rate Design

Promote Peak Load Reduction and Load Shifting

Support Efficlent Use of Energy

Preida Customar Value & Satisfaction

Prorvide Rate & Bill Simplicity

Dedining Biock Inclining Block TOU - Energy TOU - Energy + Dynamic Rates
Rate Ype JCPP /PTR

Flat Enesgy Rate

KCP&L & GMO Other Goals
Support Cost Effective Electric Space Heating and
Other Nor-Summar Use

Support Cost Effective Electde Vehicle Charging
and Cther Off-Peak Use

Support Equitable Cost Recovery From Distribute.
Generation and Other Low Use

Ietering and Billing Capablility

[Recommended I T f P g
As depicted in the table above, after review of each rate option and its alighment to Rate Design and

Company goals, BMcD recommends that GMO and KCP&L should pursue the recommended rate design

options and make changes to existing rates as described below. Other rate structures may be appropriate
in the future while others should be limited as described. Recommendations below are a direct result of
consideration of Company goals, application of good rate making principles, consideration of the

qualitative ratings, comparison 10 conmmon practice, and the experience of BMcD) in this area.

¢ Flat Energy Charges — Work toward gradually limiting availability of the existing flat energy rate for
customers, move toward rates that reflect the utility’s costs, and provide an efficient rate design. Use
of tlat energy rate designs should be limited to low load customers.

* Declining Block Rates — Work toward gradually limiting the availability of winter DBR structures for
existing and future customers and move toward rates that reflect the utility’s cost structure which
include both demand rates and TOU rates.

¢ Inclining Block Rates — Work toward eliminating IBR used for Residential customers in all
jurisdictions. GMO and KCP&L should pursue rate designs that better align with a greater range of
rate design principles. As with the flat and declining blocks, GMO and KCP&L should move
towards rates that better reflect the utility’s cost structure which include both demand rates and TOU

rates.

e Demand and Energy Rates — Implement a new optional demand rate for Residential customers. Both
Residential and Small General Service customers with higher peak demands in GMO should be
transitioned to a demand rate over time. Although approaches can vary, Residential demand charges

should be set to recover both production and distribution fixed costs to the extent practical.
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s TOU Energy Rates — Implement a TOU energy rate to support EV advancements and other beneficial

forms of off-peak electric energy usage throughout the year for all classes.

s TOU Energy + Demand Rates — hmplement TOU energy and demand rates to support all forms of
beneficial off-peak and non-summer energy usage including electric space heating and EV charging,
A TOU energy and demand rate option should eventually become the default rate for Residential and
Small General Service class customers with higher peak demand and energy use. Although
approaches can vary, the demand charges within these rates should be set to recover both production

and distribution fixed costs to the extent practical.

s Dynamic Pricing Rates — Do not implement other dynamic rates, such as CPP, VPP, or PTR now.
Dynamic rates could be justified at a later date when the value of peak demand avoidance is greater to

the utility, and when Company systems are able to meter and bill the rates.

¢ Real-Time Pricing — Do not implement RTP now. The realizable benefits that are achieved from a
RTP rate are not believed to be significant for the Residential and Small General Service classes at

this time, however, they could be in the future,

4.3 Time of Use Rates Considered

In accordance with the MPSC QOrder No. ER-2016-0156°, BMcD and GMO studied various TOU rates
and dynamic rate options for both the Residential and Small General Service customer classes. As part of
the Order, the Commission identified several alternatives to explore. This Study considered cach rate
option in the context of the qualitative evaluation of rate options completed and detailed in the previous
section, to identify the rate design options that best aligned with GMO’s criteria. From that evaluation,

the following rates were identitied for consideration.

Table 4-2 presents the Residential rate options evaluated in the Study, the rates that are recommended for
future implementation, and those that were designed and analyzed in the Study. As presented, dynamic
pricing rates were considered, but not designed or analyzed in this Study. Specific TOU rates’
applicability to EV charging were examined, however, end use rates specifically for Residential

customers with EV were not designed or analyzed in this Study.
Table 4-3 presents the Small General Service rate options evaluated in the Study, the rate options that

were recommended for future implementation, and those that were designed in the Study for both the

existing Small General Service without Demand {(SGS) and Small General Service with Demand (SDS)

§ Missouri Public Service Commission Order No. ER-2016-0156
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customer classes. As presented, dynamic pricing rates were considered, but not designed or analyzed in

this Study.

Table 4-2: GMO TQU Rate Study Residential Rate Options

Optional for all customers. Mningze
General Use Existing Yes Yes Standard Offe)] Yes Yes mvailibiBty to Jow 1se custoness.
Mininize and eventually it SH
Space Heat Existing Yes Yes Froeen Yes Yes avaiabiy over time.
Optioral for all custorners. Marketed to
Demand Rate New Yes Yes Optional Yes Yes SH customers.
Optional for all custorners. Marketed to
TOU Eexugy Rate New Yes " |Yes Optional Yes Yes EV. Mnigze avatabiy.
Cptional for all customers. Marketed to
TOU Energy + Demand Rate New Yes Yes Optional Yes Yes custorrers with EV and SH.
Custoners wil use a TOU rate. End use
TOU - EV Sineke Meter New Yes No No No Yes rates ot availible.
Custorrers will is¢ a TOU rate.
TOU - EV Separate Meter New Yes Nu No No Yes Subrietered EY not avaible.
Meterig and bing systems not
Critical Peak Pricing New Yes No No No No technically capabls at this time.,
Meterng and b¥ng systens not
Peak Time Rebate New Yes No Mo Ne Nu techiically capable at this tine.
Metering ant biing systems not
Real Time Pricing New Yes Na No No No technicaBy capablke at this time.

Table 4-3: GMO TOU Rate Study Small General Service Rate Options

Drefault under 25 kW, (tianal for all.
SGS . } Candard OfferiYes  We | IMioiee avaitehiey,
DS Yes Standird Offeri Yes o3 Diéfantt over 25 EW. Optiorel for all.
Crptional for al. Minbire availabilisy
SGS U New Yey Yes Oplionul Yes Yos vver finie.
DS TOU o Naw Vs Yoo [Optionsl Yoo o Ve Options] fur all,
Custorrers will use o TOU rate. End use
TOU-EV Single Meter Yoo  fNe N e N L S nucs pot available,
o o N T Customers will use a 101 rale.
TOU . EY Separate Meter New Yes Mo No No Yoy Submetered EV not available,
Metering and billing systems 1ot
Critical Peak Pricinz New Yoy Nn Ne Niy Ne lechnicaily capzble at ilss time,
Matering oid billing systems siot
Peak Tie Rebate New Yes iNo No No No technically capable at this timig,
Metering 2nd billing systems uot
Real Tisne Pricing New Yes No Na Ny Nav technically capable a1 this sine,
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5.0 RATE IMPLEMENTATION PLAN

5.1 Conceptual Rate Designs and Rate Transition Plan

GMO and KCP&L intend to offer rates that support their long-term rate design and business objectives.

These rates may reflect changes from existing rates, and where practical, should be offered as optional

rates initially, while existing rates may be phased out gradually. This makes way for new rates to be

marketed and implemented, initially through a pilot program, for existing and future customers. This may
include freezing and then eliminating rates or otherwise limiting rate availability. The timing of new rate
implementations will vary based on GMO and KCP&L's meter deployment, regulatory filings, 1T
capabilities, and other external considerations such as statutory limitations around net metering. The basic
components of the recommended long term GMO and KCP&L rate transition plan are derived from
interviews with internal stakeholders and working groups, and is provided in Table 5-1 and Table 5-2. For
the purposes of this Study four planning periods were established:

e Current - The existing rate design configuration and rate options available for each jurisdiction.

¢ Step One (1) - Represents the actions to consider for the next general rate proceeding to establish a
pilot study for GMO. The optional rates should be marketed to all Residential customers through a
small rollout and initially made available to a limited number of GMO’s Residential GU and SH
customers.

* Step Two (2) — Represents the actions to consider in a following general rate proceedings for GMO,
taking into consideration results and analysis from the pilot study and verifying the appropriateness
and feasibility of proceeding to Step 3,

» Step Three (3) — Represents the actions to consider in a subsequent general rate proceeding, after the
successful deploynent of the rates in Step 2, and after all internal system implementations are

completed and stabilized.

The plans presented are provided to outline the transition expected to implement the new rate designs and
to support that the rate designs are achievable. These conceptual rate designs and transition plans will
serve as only one input into the many considerations that must be evalated in the design of new rates for
the GMO Residential and Small General Service classes. Within GMO, and all KCP&L jurisdictions,
there are specific regulatory issues, customer characteristics, and rate design challenges that will need to

be addressed before a final proposal may be offered as part of general rate proceeding.

The basic tenants of the long-term Residential rate transition plan for GMO, as developed by the internal

stakeholders and working groups, is provided in Table 5-1. This Study provides for the development and
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analysis of (1) a Demand Rate, (2) a TOU Energy Rate, and (3) a TOU Energy and Demand Rate.

The basic tenants of the long-term Small General Service rate transition plan for GMO, as developed by
the internal stakeholders and working groups, is provided in Table 5-2, This Study provides for the
development and analysis of a (1) Small General Service TOU Energy (SGS TOU) Rate and (2) a Small
General Service Demand TOU Rate (SDS TOU).

Table 5-1: GMO Residential Rate Transition Plan

Rate Gpticn Current Step 1 Step2 Step3 Notas

Pernding Pilot | Pending Pilot
Results

“15tep 2- Optiena! for all costomers under athreshold.
Step 2- Cap rate to users under a threshold (<30,000 k\Whyyear, 25 K\ cap).
Sept 3-Reduce cap to smaller usage customenrs {<9,000 k\Whfyear, 7.5 kKW cap).

General Use Rate

Step 2 - Freeze SH rate short term.
Step 2 - Give all customers option for Demand Rate.
Step 3 - Biminate $H cfass long term.

Electric Space Heating Rate

Step 1- Optiona! for a limited number of tustemers,

$tep 2- Optionat for all customers.

Step 2 - Demznd Rate offered to new SHcustomears {revenue nevtral).
Step 3- Riove all existing SH customers to this rate Jona term.

Step 1 - Optional for 3 limited number of customers.

Step 2 - TOU Energy marketed to BV customers.

Step 2 - Cap rate to users under a threshold (<30,000 kWhyear, 25 KW cap},
Step 3 - Reduce cap to smaller usage customers [<9,000 k\Wh/year, 7.5 KW cap).
Step 1-Optiond for alimited 2mount of customers,

Step Z- Optienal for 21l customaers.

Step 2- TOU Energy and Demand Rate marketed to EY + 5H customers.
Step 3- Cffer as the default TOU rate for all new customers.

Optional Demand Rate
{Optimal Rate for Space Heating)

Optional TOU Energy Rate
{Optimal Rate for Electric Vehicle)

Optional TOU Energy and Demand Rate
{Cptimal Rate for Space Heating and Efectric

[1] All existing and fiture rates will have seasonality.

12] Steps 1, 2, and 3 will depend oa regulatory suppont and technicel capabitities in each jurisdiction.

[3] Step 1 [Pitot Study) results will validate and refine [uture steps in each utility jurisdiction,

14] Hew demand + energy rate plan is revenue neutral o electric space hieating customars and general Use custemers.

[5] These caps wera selected as a reasonable initial design as they are similar to these used within the GhSO 5GS dass to distinguish the transftion between non-demand and demand rates.
The 255W limit also has refevance within the distribirtion network where the 25KV size Is perceived to malch the common size for distribution transfomation for these customears, The
additiona] terms {3,000 kiWh and 7.5kw) veere estabfished to support further reduction of the limits and were dedived from a review of Ioad Factors for Residential customers,
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Table 5-2: GMO Small General Service Rate Transifion Plan

fate Option Lwrent Step L Step 2 Step 3 Hotes
Pending Pitot | Pending Pitot

Results Resuits e
e : Step 2- Cap rate Lo users under a thresho'd (<30,000kVrhfyear, 25 kW cap).
$tep 3 - Reduce cap to sma'ler usage customers (9,600 kvh/year, 7.5 kAW czp).

Small General Service Rate (5G5)

S$mall Gereral Service Bemand Rate {305) = |Step 3 - Biminate minkmum facitties demand provision.

Step 1- Optional for alimited number of customers.

Step 2 - TOU Energy marketed to 21f SGS customers.

Step 2~ Czp rate Lo users under a threshold [<3),000kWhfyear, 25X\ cap).
$tep 3- Reduce cap to smaller utage customers (9,000 k¥ hiyear, 25 kv eap).
Step 1 - Optional for a limited number of customers.

Step 2- TOU Energy + Demard marketed 10 28 SDS customers.

Step 3 - Bliminste minimum f2cilities demand provision.

Optigna! Small Generat Senvice TOU Rate (565 TOU)

Qptional Smat Gencral Sendee Damand TOU Rate (SDS TOU)

1] All existing and future rates will have seasonality.

(2] Steps 1, 2, and 3 will Bepand on regulatory support and technical capabilities.

[3} Step 1 {Pilot Study) resudts will validate and refine futwre steps in each ulifity jurisciction

[4] 565 TOU and 505 TOU avalfabitity to existing and new customers will depand on mater deployment.

[S] These caps were selected as a reasonable initial design as the 25 kW is currently used within the GMO $65 class to distinguish the transition between non-demand and demand rates. Tha 2554%
limit also has relevance within the distribution network whare the 250 size is perceived Lo match the common size Tor distribution transformation for these cestonmars. The additional terms {9,000
kWh and 7.5%4/) were established to support further reduction of tha limits and were derived to maintain consistentency with the Residensal class,
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6.0 RATE DESIGN APPROACH

The development and design of rates for the Residential and Smail General Service classes is based upon
consideration of Company goals, application of good rate making principles, consideration of the
qualitative ratings, comparison to common practice, and the experience of BMcD in this area. Further,
the designs were evaluated through TOU load analysis and CCOS analysis. Each of the optional rates
were designed to be revenue neutral fo the existing rates in each class, reflect the utility’s CCOS by
season and time-period, and to meet GMO and KCP&L’s rate design objectives described in this report
and the KCP&L Rate Strategy Report. The approach to designing the new rates for Residential and Small
General Service classes identified in the rate transition plan included the following tasks which are

described in more detail in subsequent sections of this report:

s Utility Rate Peer Review - Collected and summarized utility rate tariffs that include optional time of
use rates, demand rates, and time of use rates with demand charges. The utility rate peer review
provided valuable insight into rate design trends for the rates being considered.

¢ Load Research - Collected calendar year 2015 hourly load research profiles and bifling demand data
for each Residential and Small General Service customer class and calibrated load research profiles to
match annual and seasonal average encrgy usages by class.

¢ Load Analysis - Assessed system and customer class seasonal load profiles to determine appropriate
time of use periods for each customer class. Selected seasonal time of use periods for subsequent
TOU rate design modeling. The time of use periods selected are based on the analysis in Section 8 of
this report.

s Cost of Service Analysis - The GMO class cost of service seasonal monthly unit cost per customer for
production, energy, transmission, distribution, and customer costs served as the basis for cost based
demand rates and TOU energy rates. The scasonal class cost of service by cost component is
summarized in Section 9 of this report.

s Utility Cost and Rate Recovery Method Selection - For each rate option identified in the rate
transition plan, determined how each utility cost should be recovered from utility rates. The
determination of which rate recovery method to use for each cost component is outlined in Section 9
of this report.

» Energy Cost Rate Recovery Method - For costs to be recovered on an energy basis, seasonal class
cost of service components were allocated across the average class energy use profile TOU periods to

develop rate components tor each cost.
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Demand Cost Rate Recovery Method - For costs to be recovered on a monthly demand basis,
seasonal class cost of service components were allocated across the billing demand determinants
derived.

Existing Rate Revenue Model Development - Developed hourly rate revenue models to calculate
typical bills at existing rates for each load research set profile within each rate class. The sample set
revenues were scaled to the system level based on number of customers.

New Rate Revenue Model Development - Developed hourly rate revenue models to calculate bills at
new rates for each load research profile within each class. The sample set was scaled to the system
level based on the namber of custormers.

Rate Calibration - Calibrated rate options to generate revenue neutral bills for each rate, assuming that
100 percent of all customers in the sample set for cach rate class switch to the new rate option. This
included adjusting either the on-peak demand rate or volumetric energy rate to generate total revenues
by sample set that matched the revenues generated from existing rates,

Industry Benchinarking and Adjustment — Reviewed resultant rates and adjusted structures to align
with other utility industry demand rate and time of use rate design practices.

Revenue and Bill Analysis — All new rate options are assumed to be offered on an opt-in basis. Each
load research profile is tested to determine the potential lost revenue resulting from customers
switching to new rates. The resulting lost revenue from offering new optional rates is estimated, but is
not assumed to be recovered in the rates and should be recovered in a recovery mechanism
cstablished in a rate case filing . This analysis is provided in Section 11 of this report.

Demand Response Analysis — All new rate options are expected to result in some level of demand
response (DR) for those customers that select the rate. In additional to the lost revenues from
switching, each load research profile was modified to reflect load shifting and response to determine
the potential lost revenue resulting from customers switching and DR. This is discussed in Section 12

of this report,
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7.0 UTILITY RATE DESIGN PEER REVIEW

As part of this Study, data was gathered from other utilitics that are implementing Residential time of use
rates and demand rates. This peer review was conducted to identify what rate designs other utilities are

implementing and serve as an input into the potential rate structure options developed and refined within

this Study.

Table 7-1 provides a summary of Residential TOU rates offered by utilities across the United States.
Among these utilities, nearly all the TOU rates are offered on an optional basis and many are coupled

with a demand charge. Several of the key characteristics from this peer review are provided below.

¢ Nearly all the TOU rates listed are voluntary, which is the most common method of
implementation.

* Many utilities offer both TOU rate pricing, as well as, TOU energy rates and demand rates.

* Some utilities, like Oklahoma Gas & Electric, have TOU only in the summer with declining block
rates in the winter.

* Most TOU rates have on-peak periods starting in the afternoon starting between 2 pm and 5 pm.

» Most of the TOU rates listed have on-peak time periods lasting anywhere from 4 to 6 hours.

¢ Many TOU rates have two periods while some have implemented three period TOU rates.

*  Most of the Summer On-Peak to Off/Super-Off peak price differentials is modest (multiples of 2-
4).

¢ Generally, the shorter on-peak period the higher the price difference from on and off-peak prices.

Table 7-2 provides a summary of Residential demand rates offered by utilities across the United States.
Amang these utilities, nearly all of them are offered on an optional basis, however, several have recently
implemented mandatory demand charges for all Residential customers, Several of the key characteristics

from this peer review are provided below.,

¢ The majority use 15-minute demand periods with 60-minute demand periods being the next, most
prevalent,

*» Basing the rate on the system coincident peak (CP) demand time period is more prevalent than using
the non-coincident peak {(NCP) demand.

¢ Most demand charges are based on current month only. Very few use any sort of historical demand

ratchet, where they do, it is typically used to set a minimum demand threshold or facilities charge.
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Most of the on-peak periods are either 4-5 hours or considerably longer 8-12 hours.

It is common to use different winter/summer on-peak and off-peak periods.

Most vary the charge by season, but a significant number use the same value year-round. When the
munber is the same year-round, it is typically a lower charge.

Several newer demand rates distinguish between distribution and generation demand charges. Some
appear to include both demand and generation costs in their demand charges, while others may

not. Some use monthly NCP for distribution while CP is used for generation.
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8.0 LOAD ANALYSIS AND TIME OF USE PERIODS

GMO has conducted research and investigation to develop and test TOU periods for both the Residential
and Smalil General Service classes. This Study provides a review of the TOU periods to be considered in
the development of TOU rates for GMO. KCP&L develops weather normalized hourly system load for
GMO, Residential class load profiles, and Small General Service class load profiles. Typical daily load
shapes were prepared by season to select and assess the time periods considered for each class for the

purposes of the TOU rate design process.

8.1  System Load Analysis

The GMO system has historically been a summer peaking utility, with peaks typically occurring between
the weekday hours of 4 pm and 6 pm. Loads typically reduce significantly during the late-night hours as
presented in Figure 8-1. During the eight winter months, GMO has an early mormning peak and evening
peak as presented in Figure 8-2, however, the evening peak is gencrally higher. The system winter peak is

approximately 20 percent lower than the summer season peak demand.

Figure 8-1: GMO Systern Summer Daily Load Shape
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Figure 8-2: GMO System Winter Daily Load Shape
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8.2 Residential Load Analysis

As described in the previous section, GMO is a summer peaking utility with the peak typically occurring
during the weekday hours of 4 pm and 6 pm. The Residential GU class peak typically occurs later in the
evening between 6 pm and 8 pm. Both the Residential GU class load and the GMO system load, reduce
significantly between the hours of 12 am and 6 am. Based on the assessment of the Residential GU load
shapes and system load shapes, the foliowing periods were selected for the TOU rate design and are

graphically presented in Figure 8-3.

¢ Summer On-Peak: 4:00 pm - 8:00 pm
o Summer Off-Peak: 6:00 am — 4:00 pm; 8:00 pm — 12:00 am
»  Summer Super Off-Peak: 12:00 am — 6:00 am

During the eight winter months from October 1* to May 31¥, the GMO system load profile is generally
lower and flatter, however, both the system and Residential GU class have both an early morning peak
and a late evening peak. Like the system load, the evening Residential GU peak load in the winter season
is generally higher than the morning peak, however, the morning peak load can occasionally be higher
than the evening load in some winter months, Based on an assessment of the Residential GU load shape
and the system load shapes, the following periods were selected for the winter TOU rate design and are

graphically presented in Figure 8-4.

»  Winter On-Peak: 4:00 pm — 8:00 pm
¢ Winter Off-Peak: 6:00 am — 4:00 pm; 8:00 pm — 12:00 am
s Winter Super Oft-Peak: 12:00 am — 6:00 am

The TOU periods identified in this Study may need to be adjusted in the future to address changing
customer and system characteristics. GMO should maintain flexibility in its TOU periods and should

periodically examine the rates and periods based on the system loads, assets, and costs.
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Figure 8-3: GMO Residential GU and System Summer Daily Load Shape and TOU Periods
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Figure 8-4: GMO Residential GU and System Winter Daily Load Shape and TOU Periods
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8.3 Small General Service Load Analysis

As described previously, GMO is a summer peaking utility with the peak typically occurring during the
weekday hours of 4 pm and 6 pm. The Small General Service classes typically peak earlier in the day
between the hours of 3 pm and 5 pm. Load in the Small General Service classes begins to drop after 6 pm,
however, the system load remains relatively high due to other load on the system, such as from the
Residential classes. Small General Service load and the GMO system load reduce significantly between
the hours of 12 am and 6 am. Based on the assessment of the Small General Service load shapes and
system load shapes, the following periods were selected for the TOU rate design and are graphically

presented in Figure 8-5 and Figure 8-6.

¢ Summer On-Peak: 1:00 pm — 6:00 pm
s Summer Off-Peak: 6:00 am — 1:00 pmy; 6:00 pm — 12:00 am
¢ Summer Super Off-Peak: 12:00 am — 6:00 am

During the eight winter months, the GMO system load is generally lower and flatter with both an carly
morning peak and early evening peak primarily attributed to Residential customers’ electric heating loads
on the system. Like the summer season, the Smatfl General Service customer classes peak in the mid-
afternoon, however, the load is relatively constant between 11 am and 5 pm due to the lower levels of
building cooling loads. Based on the assessment of the Small General Service class load shapes and the
system load shapes, the following periods were selected for the winter TOU rate design and are

graphically presented in Figure 8-7 and Figure 8-8.

e Winter On-Peak: 1:00 pm — 6:00 pm
e Winter Off-Peak: 6:00 am — 1:00 pm; 6:00 pin — 12:00 am
e Winter Super Off-Peak: 12:00 am — 6:00 am
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Figure 8-5: GMO SGS Summer Daily Load Shape vs. TOU Periods
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Figure 8-6: GMO SDS Summer Daily Load Shapes vs. TOU Periods
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Figure 8-7: GMO SGS Winter Daily Load Shapes vs. TOU Periods

1.00

R g

0.80
0.60
0,40

0.20

12 3 4 5 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24

Hours

B 565 0n-Peak e AvgSystam Winter Load
1 pm-Gpm Max System Winter Load

B 5GS Off-Paak
G6am-1pm; 6 pm-12 am v

Figure 8-8: GMO SDS Winter Daily Load Shapes vs. TOU Periods

2000
1800
1600
4
= 1400
=
S 1200
i
=10
il
jaa
Q 800
iXe)
o i
k) S8y
=l
=Y .
= 40D
a
5 w0
Vs ]
iy

SOS Supar Of-Paak
12am-Gam

4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24
Hours

ST

Ava Systent Winter Load
Max System Winter Load

8 SD50n-Peak
1pm-6pm

B sDsOf-Peak
&am-1pm; 6om-17 am

SGS Average Daily Load kw

'
W

25 Average Dally Load A

<

Schedule MEM-3
Page 42 of 85



9.0 COST OF SERVICE ANALYSIS

GMO and KCP&L prepare a class cost of service (CCOS) study to support rate design for each of its
Jjurisdictions’ rate cases. Following common methods, the CCOS classifies GMO’s costs into production,
energy, transmission, distribution, and customer costs. These costs are altocated to each customer
classification by season such that each cost component of the annual revenue requirement can be
identified and used to formulate the basis for subsequent seasonal TOU energy rate design and demand
rate design. The GMO 2016 CCOS model filed in the most recent rate case was used to allocate the
various components of the seasonal revenue requirement for the TOU rate and demand rate design. It
should be noted that this study was offered as part of the consolidation of two rate jurisdictions within
GMO. The model was prepared by simply combining two CCOS studies. Although the study is suitable
for use in this analysis, it is reasonable to expect variation when future studies are performed using
consolidated data and reflect the complete integration of the two, former jurisdictions. The allocation

process and rate development associated with the 2016 consolidated study is explained below.

9.1 Cost of Service Based Rate Designs

The conceptual rate transition plan identified several rate design structures that should be developed and
implemented. The optional rate structures should be designed to be cost based and reflect industry
excepted rate designs for Residential and Small General Service TOU rates and demand rates. Table 7-1
and Table 7-2 summarize how each cost is proposed to be recovered from each rate component for both

the Residentiai and Small General Service optional rates.

Table 9-1: GMO Residential Class Cost Allocations

Existing Generaf Use Rate §..  Optiensl TOU Energy Rate ... OptionslDemandRate 7 Optional JOU Energy and Demand Rate
Prod. Energy Tran: (Dst. P it 5 [Prod.  Energy Trans, .Dist.P ‘Dist. 5 [Pred. ‘Ercrgy Trans. ‘Dist. P Bist.5 {Prod. Energy Yrars. -Dig. P st S
ey b oxooox ox Doxox b0 T b K f
Super OIf-Poat, : : X X : : ! |
Off-Peat : P A X ox P S L
On-peat e e e x L B
: ; [T T D i

Den;aﬂélch.a.rge | : ! : H i
Onpask SRR U N A NS SO (VUG NN VN (N SN SR O N D JE R U A T
M_u_béa_'n;nd_ T FRE i ! : ! : i i

Ratchet HCP

7 Missouri Public Service Comunission Case No. ER-2016-0156, Order Approving Stipulations And Agreements,
Rejecting Tarifts, Cancelling True-Up Hearing, And Ordering Filing Of Compliance Tariffs, Effective October §,
2016, The GMO 2016 CCOS model used a 2015 Test Year.
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Table 9-2: GMO Small General Service Class Cost Allocations

_  Exitting 5GS Rate Optionsl 5GS TOU Rate Existing 505 flste . Opticnal SDSTOU Rate
Prod. Energy Trana, D3LP Dt 5 |Prod.  Energy (Trans, DALP Bist § |Frod. iEntegy ‘Trans. Dist, P Dt S [Prod, Eaérgy Trans, [Dist. P DabS
Gy px X ox bx Dox | D ) ) Tk ]
Super OIf-Peak ‘ : : X% . i ! {
off-peak : O AT . 3 : [ O T A ; oL .
OnePear : ! SR N F¥oooX X x| o L Cxox
Demand Charge ; ; : ; |
Onpeat SR T N R T N (NS S S O B S S
Meomand | AT U R
Ratchet NCP ; ' ; ‘ E X : P

9.2 Production Costs

In its last rate case, ER-2016-0156, GMO aggregated all fixed production costs together and allocated
those costs to each of its classes by season using the Average and Peak 4 Coincident Peak (4CP)
production cost allocation methodology. The production plant, while not specifically identified by
resource, is used to meet the base load, the intermediate load, and the peak load of the utility. The total
generation portfolio capacity is traditionally sized to meet the on-peak load and hours, however,
approximately only one third (1/3) of the capacity is required to support the super off-peak hours, or night
time hours, during the year, and approximately two thirds (2/3) is required to serve the off-peak hours.
This balance changes over time as resources are retired or built and as customer load shapes change. The
average percentage of the total load served during each period is based on the GMO 2015 minimum load,

the average off-peak load, and maximum on-peak peak load.?

For the Residential TOU Energy Rate and SGS TOU Energy Rate, fixed production costs were allocated
over each TOU period such that the super off-peak energy sales recover only base load costs (i.c. 1/3 of
production costs), off-peak energy saies recover base and intermediate load costs (i.e. 2/3 of production
costs), and on-peak sales recover base, intermediate, and peaking costs (i.e. 100 percent of production
costs). The allocated costs, by TOU period, are divided by the energy sales in each TOU period to arrive

at the production cost component of the TOU energy charge.

For the Residential Demand Rate, Residential TOU Energy and Demand Rate, and SDS TOU Rate, fixed
production costs are proposed to be recovered from a fixed on-peak demand charge. The average monthly
production costs by class and season were divided by the monthly on-peak billing demand determinants

in the load research data to determine the appropriate demand charge by season. Minor adjustments to the

demand charges were made such that the rates were revenue neutral to the existing rates.

¥ The 2015 combined GMO system daily foad profile has a minimum annual super off-peak load of 587 MW, an
average off-peak load of 1067 MW, and maximum summer on-peak load of 1841 MW.
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9.3 Energy Costs

GMO’s hourly cost of energy is determined by SPP as part of their pricing models. The energy price, or
load aggregate locational marginal price (LMP) is calculated for the “node”, or representative point of
interconnection with the SPP network. GMO has generation resources that incur variable production
costs, and generate revenues and margins; which are included in the GMO CCOS allocated cost of energy

by season. However, the GMO hourly cost of energy for its customers is based on the SPP hourly LMP,

For each class and load shape, the load weighted cost of encrgy was calculated by season and TOU period
to arrive at the average cost of energy for the TOU periods specified. The average cost of energy by TOU
period and scason is based on 2015 hourly load profiles, and 2015 hourly LMPs for the node. As
necessary, an adjustment was applied to all sales (o address differences in the load weighted 2015 hourly

cost of energy and the CCOS allocated cost of energy by class and season.

For the Residential Demand Rate, the seasonal energy costs are proposed to be recovered by flat seasonal

energy charges based on the CCOS allocated cost of energy by class and season.

9.4 Transmission Costs

GMOQ transmission costs are allocated to customers based on the average 12 CP allocation factor, which is
the average of each class’ share of the monthly peak for a given test year. The 12 CP method allocates
cost to all customers based on their proportionate share of using the transmission plant during cach
month’s peak hour throughout the year. As described previously, the monthly system peak demand
typically occurs between 4 pm and 6 pm for each menth of the year, however, the peak can occasionally
oceur in the early morning or late evening hours during the winter. Even though GMO may sometimes

experience monthly peaks during the motning, SPP wilt typically peak between 4 pm and 6 pm.

For each TOU rate option transmission costs were allocated to only the on-peak energy sales and hours.

Transmission costs not were allocated to the super off-peak or off-peak TOU periods.

For the Residential Demand Rate, the seasonal transmission costs are proposed to be recovered by flat
scasonal energy charges based on the CCOS allocated cost of tzansmission by class and season. The cost

of transmission between GU and SH is nearly equal on a seasonal basis.

9.5 Distribution Costs
GMO distribution costs are generally put into three main categories: Primary, Secondary, and
Transformation. Each category is allocated to each customer class in alignment with the causation of the

costs. The primary distribution system is sized to meet the maximum peak incurred by the customers
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being served by that substation and primary service line, which may or may not align with the system
peak. Because of this, the primary costs are incurred based on the non-coincident peak (NCP) demand and
are thus allocated the same way, however, primary distribution facilities across the system are typically
sized to serve load from 7 am to 12 pm, or for GMO, the off-peak and on-peak loads. Distribution
Secondary and Transformation costs are also allocated on a NCP basis however these local facilities are
more dependent on the customer’s max demand at any time and are best recovered through a facilities

demand charge when possible.

For Residential TOU Energy and SGS TOU Energy rate options, rates are designed such that distribution
costs are recovered over off-peak and on-peak hours only. Super off-peak sales occurring from 6 am to 12

am do not recover any distribution costs.

For the Residential Demand Rate and Residential TOU Energy and Demand rate options, the demand
charge is set to recover all distribution costs including the primary, secondary, and transformation costs in
a single monthly demand charge. The demand charge, for the purposes of this Study, is assmmned to be an

on-peak demand charge, however, a NCP demand charge would generate a similar level of revenue,

For the SDS TOU rate option, a maximum monthly seasonal demand charge is set to recover the primary
distribution system costs, similar to what exists today for the SDS class. A maximum monthly facilities
demand charge ratchet is also included and is set to recover the CCOS allocated facilities costs, which

include distribution secondary costs and transformation costs.

9.6 Customer Costs

Customer costs are not driven by the time when customers use energy, but rather how many customers are
served and what type of service is provided. Historically, GMO has required more sophisticated metering
and billing processes for customers desiring to use TOU rates. This required GMO to have a higher
customer charge for TOU customers. GMO and KCP&L are installing new meters for all customers that
will be capable of measuring energy usage on a TOU basis and bill it without any incremental costs. *
Customer costs related to metering between non-TOU and TOU customers will be the same, allowing the

customer charge to be the same for future TOU rates.

9.7 Cost of Summary

? This assumes that the Company will be at 100% implementation of the Automated Metering Infrastructure (AMI),
which may not be the case when Time of Use rates are offered to customers. Current plans estimate that the
Company may not be 100% AMTI until 2020,
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The TOU energy cost development and demand cost for each rate options by season is presented in the
following tables. The costs components served as the basis for the rate design for the rates considered in
the rate transition plan. The development of the rates to recover production cost, energy cost, transmission

cost, and distribution cost are provided in the tables for each rate as described in the previous sections.
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Table 8-3: GMO Residential Seasonal Cost of Service and TOU Energy Rates

EMERGY Winter Summer
Energy Cost $/customer/month s19 $/eustomer/month $30
Winter Usage WWinter Usage
{kWh/mon.} {Wh/mon.}
Supar Off-Peak 143 195
Cff-Peak 473 756
On-Peak 97 191
TotalRate Average Cost Total Rate
Average Cost [$/kWh] 15/KWh) [5/h) [$/KWh)
Super Off-Peak $0.0186 40,0186 $0.0172 $0.0172
Off-Peak $0.0254 $0.0254 50.0308 $0.0308
On-Paak 500273 $8.0273 $0.0380 $0.0380
TRANHSMISSION Winter Summer
Transmlssion Cost $fcustemer/month s7 $feustomerfmenth $12
Cost Allocation {33} Cost Allocatlon £5) Cost Aflocation {%5) Cost Allocation {$)
Super Off-Peak 639 50 0% 50
Off-Pesk 0% $0 0% %0
On-Peak 1607 s7 10034 312
Winter Usage Cost Allecation Total Rate Summer Usage Cost Allocation Total Rate
{kWh/mon.} [5/idvh) {5fuwih} {xwhfmon.} £555Wh) 15/kwh}
Super Qif-Peak 713 $0.0000 $0.0000 1142 50,0000 $0.0000
Cff-Paak 616 $0.0000 $0.0000 953 $0.0000 $0.0000
On-Pezk 97 $0.0730 500720 193 $0,0534 50.0534
PROQDUCTION Winter Summer
Production Cost $/customer/month $14 $/eustomerfmonth $72
Cost Allocation {5} Cost Alfocation {$) Cost Aliocation (%4} Cost Aliocation [$}
Supar Off-Peak 33% 44 33% 524
Gif-Peak 33% $4 33% $24
On-Peak 33% 84 333 $4
Winter tUsage Cost Aligration Total Rate Summer Usaga Cost Alleeation TFotal Rate
{kWh/mon.} {$/kWh) {$/Wh) {kWh/mon.} {5/kwh} {$/kWhj
Super Off-Peak 713 $0.0053 50,0053 1142 $0.0208 $0.0208
Off-Peak " 516 $0.0073 $0.0136 " 851 $0.0250 $0.0458
On-Peak 97 $0.0461 $0.0597 151 $0.1242 50,1699
DiSTRIBUTIOHR Winter Summer
Distribution Cost $/eustomer/month $27 3fcustomer/month 821
Cost Allocation {35} Cast Altocatton {8} Cost Aflocation {35) Cost Altecation {$)
Supar Off-Peak 03 50 1779 40
Off-Peak 1004 $27 300% $21
On-Peak b %0 07 S0
Vinter Usage Cost Allocatlon Total Rate Summer Usage Cost Alfocation Total Rate
{(kWh/mon.} ($/KWh} (5/kWh) {K\Whimon.} {$7KkWh) (5/%\Whj}
Syuper Off-Peak 713 $0.0000 £0.0000 1142 30.0000 $0.6000
Off-Peak 616 $0.6433 $0.0433 931 $0.0226 $0.0226
On-Peak a7 $0.0008 $0.0433 191 50.0008 50,0226
Revanua Neutral Adder I $ 0.0077
Super Off-Pesk Energy Charge $0.0325 $0.0457
Off-Peak Energy Charge £0.0899 $0.1069
On-Peak Energy Charge . .$0.2109 50,3017

[1] All monthly costs by component are from the 2016 GMO CCOS model (2015 test year) for the Residential GU class.

[2] Energy sales by TOU period are based on the 2015 GMO Residential GU class lead profile.

[31 A revenue neutral adder was incorporated to the encrgy charges to generate revenue neutral bills by season.
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Table 9-4: GMO SGS Seasonal Cost of Service and SGS TOU Rate Development
ENERGY Winter Susmrss
Erergy Cost $laustomer/month 517 $feustomesfmanth 519
Winter Usaga Winter Usage
{kWh/mon.) kWh/mon.}
Super Off-Paak i34 155
Off-Paak 397 4890
On-Paak i23 171
Averaga Cost Total Rate Average Cost Total Rate
[$/x\Wh} (5/1Wh) {$/kWh) {8/kWh)
Super Off-Paak $0.0169 50.0369 %0.0152 20,0552
Off-Peak $0.0238 $0.0238 $0.0256 $0.6256
COn-Pask $0.0237 56.0237 $0.0368 $0.0368
TRANSAUISSION Winter Summer
Transmission Cost $/customer/manth 45 $/customer/month $8
Cost Allocation (55} Cost Allocation [$) Cost Aflocation {5i} Cost Affocation {$)
Super Off-Paszk [ 0 0% 56
Off-Peak G 30 0% ia
On-Peak 100% 35 100% 8
Cost Allocation Total Rate Summer Usage Cost Alfocation Total Rate
Winter Usage {kWh/mon.} {$/kWh} 15/k¥¢h} {kWhimen.) [6/k\Wh) {6/RwWh)
Super Off-Pezk 655 $0.000¢ £0.0000 815 $0.0000 $0.0000
Dff-Peak 53z $0.0000 $0.0000 €44 $0.8000 $0.0000
Oni-Paak 123 500431 $0.0431 171 £0.0443 $0.0:18
PRODUCTION Winter Summey
Produrtion Cost $fcustomerfmonth s12 $/customer/month 552
Cost Allacation [53) Cost Allocation [$) Cost Alocation {5) Cost Alfocatlon {3)
Super Sff-Peak 33% 54 33% $17
Off-Peak 3354 54 33% $17
On-Peak 335 54 3% 17
Cost Allocation Total Rate Semmer Usage Cost Alforation Total Rate
Winter Usage (kWh/mon.} [$/kwh) $/kwhy (kWhfmen,) {$/xWh) {$/kWh)
Super Off-Peak 655 $0.0080 $0.0030 315 $0.0212 $0.0212
Off-Feak 532 $0.0073 $6.0133 644 $0.026% $0.0480
On-Peak i23 $0.0316 $0.0449 171 $0.1011 $0.1491
DISTRIBUTION Wiater Summer
istribution Cost $/customer/menth 511 $/customerfmonth §id
Cost Affocation [%4) Cost Allocation {5} Cost Allocation {%5) Cost Allocation {5}
Super Off-Peak 0% 0% $0
Gff-Peak 100% $il 100% 514
On-Paak 0% 0 03 40
Cost Allocation Total Rate Summer Usaga Cost Allceation Tota!Rate
Winter Usage [k\Wh/mon,) {5/ [ {ki%h/mon.} 15/kwh} {3/kwh)
Super DIf-Peak 555 $0.0000 $0.0000 815 $0.0000 $0.0000
Cif-Paak 532 $0.0102 $0.0202 €44 $0.0223 $0.0223
On-Peak 123 $0.0000 $0.0202 171 $0.0030 50,0223
Revenue Heutral Adder [ 0.0250
TotalRate Totst Rate
{$fwh} {$/1vhy
Super Off-Peak $ 0.0379 E3 0.0514
Off-Peak s 0.0823 $ 0.1209
On-Peak $ 04570 $ 0.2179

(] All monthly costs by component are from the 2016 GMO CCOS model (2015 test year) for the SGS class.

f2] Energy sales by TOU period are based on an average 2015 GMO SGS class average load profile.

[3] A revenue neutral adder was incorporated to the energy charges to generate revenue neutral bills by season.
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Table 9-5:

GMO Residential Seasonal Cost of Service and TOU Energy and Demand Rates

ENERGY Winter SunImer
Energy Cost $fcustomerfmanth 519 $feustomer/month 530
Yinter Usage Winter Usage
whfmen.) {kwh/mon.}
Suger Off-Paak 143 195
Off-pask 473 756
Ca-Peak 97 i9l
TolslRate Average Cos? TotalRate
Ayerage Cost {$/xWh) ($/kWh} [$/hWh} {$/kWh}
supar Off-Pask 0.0186 $0.0166 $0.0172 $0.6172
Off-Feak $0.0284 $0.0254 £0.0303 500308
On-Peak $0.0273 $0.0273 50,0360 $0.0380
TRANSMISSION Winter Summer
Transmission Cost $leutomer/month 57 $feustomer/month 82
Cast Altocatlon {59) Cosl Altacation ($) Cost Allocation (%) Cost Alocation (3)
Supat Off-Pesk (2] 50 0% 0
Cif-Pesk [43:1 ¢ 04 ]
On-Peak 100% $7 100% S52
Winter Usage Cast Mfocalion YotalRate Summer Usage Cost Allocatlion Yota} Rate
tkWhfmon.} 3/xWh} {$/MWh (kWh/mon.) [H {5/kwh}
Super Off-Peak 752 S.0600 50,0300 142 $0.0000 $0.0030
Off-Pask 616 $6.0000 $0.6200 951 $0.6000 $0.0000
On-Fesk a7 $0.0730 50.0730 191 $0.0534 $0.0534
Revenue Heutral Adder I:E I 3 -
TolalRate TotalRate
{5/xwh} {5/xwhy
Super (HE-Peak Enargy Charge % 40185 % 00172
Gli-Peak Ensrgy Charga $ 0.0254 3 0,0303
On-Peak Energy Charge § 0.1003 3 G.3015
PRODUCTION Winter Summer
Production Cost S$HkwWh 50,0163 $feWh 30.0624
Production Cost Sfeustomerfmanth 416 $/tustoraer/month LY
Average Bitiag Demand K\ .08 W .34
Produttion Demand Cost $faw-month $2.64 $/kv-month $10.22
DISTRIBUTION Wintes Summes
Praduetlon Cast $/uwh $0.0285 $kWh 80,0208
Distribution Cast $teustomer/month $28 Llcustomer/month £33
Average BilEng Demand kY €.03 kv 714
Bistribution Demand Cost SHW-month $4.58 5/kW-menth $3.40
Revenue Neutra! Adder $75%-month | $0.53 B [T s1es ]
Demand Charge §/kW-manth 47,75 B e . $15.25

{11 All monthly costs by component are from the 2016 GMO CCOS model (2015 test year) for the Residential class.

{2} Energy sales by TOU period are based on the 2015 GMO Residential GU class load profile.

[3] A revenue neutral adder was incorporated to the demand charges to generate revenue neutral bills by class and season.

[4] Seasonal production and distribution costs and billing demand units are for the composite Residential class.
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Table 8-6: GMO SDS Seasonal Cost of Service and SDS TOU Rate Development

EHERGY Winter Summer
Erergy Cost $lcustomer/morith S0 Sfeustomerfmonth 587
Winter Usage Wintér Usage
(k\.‘.’h}mon.] {kWhimaon.)
Supar Gff-Peak 463 506
Off-peak 1,659 2,042
Onpesk 520 99
Average Cust Total Rate Average Cost Totai fate
($/rWh) {5ty {$/kwWh) 15/KWh}
Super Gff-Peak $0.0169 $0.0159 $0.0152 $0.0152
Off-Pazk 50.0238 50.0238 $0,6256 50,0256
On-Pezk $0.0237 00237 $0.03£8 $0.0385
TRANSAUSSION Winter Sumimer
Transmlssion Cott sicustomer/month 527 Steustomerfmonth 430
Cost Allocation {%) Cost Aliocation (3 Cost Allotatlon [3#) Cost Aocation {5}
Super Qff-Peak [13:9 50 0% $0
Off-Pesk 03 50 Ui 50
On-Pesk 100% 527 1354 430
Cost Alocation Total flate Summer Usage Cost Altocailon Total Rate
Winter Usage (KWhfmon.) [$/k\Whi YA tkWh/men.) [T AU ($/kwn)
Super Gif-Peak 2,062 $0.0000 £0.000) 3345 $0.6000 $0.0000
Qff-Peak 2,122 $9,0006 $0.0000 2548 $0.0006 50,0000
On-Peak 580 $0.0451 30.0461 799 S0.0377 $0.0377
Revenue Heutral Adder i $ - i ’ 5 -
Total Rate Total Rate
($7%vrh} {$fkwhy
Super Off-Peak $ 0.0i69 4 0.0152
Off-Peak ) G238 13 00256
On-Peak $ 0.0693 s 00715
PRODULTION Wintes Sununer
Production Cost S1xVih 500215 $/kwh $0.0613
Praduction Cost Sleustomer/month $130 Sfeustomerfmonth 5460
Average Biting Demand KW 1134 ki 2846
Production Demand Cost $/kW-manth $5.58 $/KW-month $16.15
DISTRIBUTION PRIMARY Winier Summer
Distsibutlon Primary Cast $IKWh $0.0144 $/k¥h $0.0103
Distefbution Pelmary Cost $/eustomer/manth 487 $/tustomer/manth $77
Avprage BRling Demand kW 23,34 kY 2840
Distsibutlon Primary Demand Cost ShM-mienth $3.74 $/kW-month 5273
Reverius Heutral Adder $/kW-month l o $319 ] B SQIS _‘m‘_;
Demand Charge $/kW-menth $31,50 $13.00

f1] All monthly costs by component are from the 2016 GMQ CCOS model (2015 test year) for the SDS class.

(2] Energy sales by TOU period are based on an average 2015 GMO SDS average load profile.

[3] A revenue neutral adder was incorporated to the demand charges to generate revenue newiral rates.

[4] Monthly praduction and distribution costs from the GMO CCOS were scaled up to align with SDS scasonal energy use.
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10.0 TIME OF USE RATE DESIGNS

10.1 Approach

The development and design of TOU rates for the Residential and Small General Service classes is based
upon stakeholder input received, the qualitative evaluation, conceptual rate transition plan, utility rate
benchmarking analysis, TOU load analysis, and the CCOS analysis. Each of the optional TOU rates were
designed to be revenue neutral to the existing rates in each class, refiect the utility’s CCOS by season and

time period, and to meet GMO and KCP&L’s rate design objectives described in this report.

10.2 Residential Service Rate Designs and Planned Transitions

The following sections detail how the Residential rate transition plan might be put into action, detailing
the relationship between the rate design options and the expected utilization of each. As presented in
Section 5 of this Study, these are conceptual rate options planned to occur in orderly “steps” to help
ensure proper transition to the new designs. Actual implementation details will be defined at a future date

as part of a future general rate proceeding.

10.2.1 Residential General Use Rate

The existing GU rate is assumed to remain in place within each utility jurisdiction and will become the
new standard rate offering. The GU Rate will remain available to all customers in Step 1, but will then
transition from the Residential GU rate used for most customers, to a limited use rate, in Steps 2 and 3. It
will initially be limited to customers with an average usage of less than 30,000 kWh per year or an annual

peak of less than 25 kW with the threshold lowered over time.'®

10.2.2 Residential Electric Space Heating Rate

The foliowing assumptions are used related to the heating rates: In Step 1, the SH rate will remain
available to all customners as it currently is today. In Step 2, the existing SH Rate will be frozen for each
utility jurisdiction and will only be available to existing SH customers. All existing two-meter water and
space heating rates are assumed to be discontinued in Step 3 when an appropriate replacement rate design
can be deployed. Customers would be placed on an appropriate single meter rate so that the entire usage

at the premise can be service under the replacement rate. All new SH customers will be offered either the

' These limits were selected as a reasonable initial design as they are similar to those used within the GMO Small
General Service class to distinguish the transition between non-demand and demand rates. The 25k'W limit also has
relevance within the distribution network where the 25kW size is perceived to match the common size for
distribution transformation for these customers. The additional terms (9,000 kWh and 7.5kW) were established to
support further reduction of the limits and were derived from a review of load factors for Residential customers.
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existing GU Rate, if they are under the applicable usage limits, or one of the three new rate plans, The
Demand Rate will be promoted as the recommended rate for new SH customers and will result in a

revenue that is neutral to the existing SH Rate.

The Demand Rate will be promoted as the recommended rate for new SH customers and will result in a
revenue that is neutral to the existing SH Rate class. It is understood that these changes will need (o be
approved by the Commission as part of a future rate case and that subsequent assumptions used in this

plan, rely on acceptance of these proposals.

10.2.3 Residential Demand Rate

In Step 1, the Demand Rate would be available to a limited number of Residential customers in the pilot
program, and is designed to be revenue neutral to both Residential GU and SH customers. Although
customers could select other rates, the Demand Rate would generally provide SH customers a lower cost
rate than the current GU Rate. Steps 2 and 3 would provide the opportunity for any customer to select the
Demand Rate. The Demand Rate option consists of a seasonal flat energy charge and seasonal monthty
on-peak demand charges. Fixed production costs and distribution costs are recovered through a seasonal
demand charge with small adjustments to achieve revenue neutral bills for GU and SH customers. The
seasonal demand charges were derived by determining the monthly on-peak demand charges that generate
revenues consistent with the combined Residential (GU and SH) CCOS for production and distribution
when applied to the monthly on-peak billing demand determinants. The demand charge is applied only to
the highest 15 min on-peak demand during the weekday hours between 4 and 8 pm. Additionally, the use
of an annual base demand (ABD) mechanism'' was employed in the winter months to provide a common
demand chaige that could be used by both the GU and SH class customers. The ABD charges the lesser of
the highest summer on-peak demand or current winter month on-peak demand. The seasonal energy and
transmission costs are recovered by seasonal energy charges. The seasonal energy charges were
determined by applying the Residential CCOS energy costs for energy and transmission to the seasonal

energy usage with smail adjustments to achieve revenue neutral bills for GU and SH customers.

10.2.4 Residential TOU Energy Rate
In Step 1, the TOU Energy Rate would be available to a limited number of Residential customers in the
pilot program. It is designed to be revenue neutrat (o the existing Residential GU customers and would be

made available to all Residential customers in Steps 2 and 3 who are under the annual usage and peak

' The Annual Base Demand mechanism is curreatly a part of the GMO commercia! & industrial rates, The
mechanism serves as a seasonal threshold (o provide rate recognition for customers who can utilize hi gher levels of

their demand in the non-summer periods.
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demand thresholds. The TOU Energy Rate is designed to recover the utility’s cost during the hours in
which those costs are allocated. The fixed production costs are allocated to super off-peak, off-peak, and
peak energy by season. Transmission costs are allocated to peak energy periods by season. The
distribution costs arc allocated to on-peak and off-peak cnergy by season. The weighted average energy
costs by season and time period are used to build up the energy cost portion of the TOU energy rate. A

three period TOU rate structure was used as developed in the Load Analysis section of this report.

10.2.5 Residential TOU Energy and Demand Rate

In Step 1, the TOU Energy and Demand Rate would be available to a limited number of Residential
customers in the pilot program. It is designed to be revenue neutral to the existing Residential GU and SH
customers and would be made available to all Residential customers in Steps 2 and 3. The rate is designed
to recover the utility’s cost during the hours in which those costs are atlocated. Transmission costs are
allocated to on-peak energy periods by season. The weighted average energy costs by season and time
period are used to build up the TOU energy portion of the rate. Fixed production costs and distribution
costs are recovered through a seasonal demand charge with an adjustment to achieve revenue neutral bills

for GU and SH customers similar to the Residential Demand Rate option described above.

10.2.6 Residential Existing and Optional Rate Designs

The existing rates and potential optional rates developed are presented in the table below. The potential
optional rates were designed based on the general principles summarized above, Rates were designed and
tested with 2015 load research data sets with the goal of generating a set of revenue neutral rates for both
Residential GU and SH customers. Not all potential optional rates achieved revenue neutral bills for each
customer load profile and type. Modifications were made where appropriate to limit the potential increase
or decrease to both the GU class and SH class customers. For consistency between rate options, certain
provisions such as customer charges were held constant across rate options. All new rates were designed
to maintain seasonality in the rate structure and remove declining block structures in the winter months.
The new optional Residential rates’ tariffs and their associated provisions will need to include the basic
tenants described within this Study but also include various revenue and bill safe guard provisions to

minimize potential adverse impacts to the utility and customers,
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Table 10-1:

GMO - Residential Optional Rate Designs

Prte Prica Prie Prite Prics
Customes Chargs (o) $10.43 [customar crargs (vea) $10.43 Jougzmer Chargs fi'm) 510.43 [usemar trargs dire) $10.43 [Custeser Chargs (3a) $10.43
ey Charse s LAWY lEnisas Chasons 3 xm Erargs Charo s (EVAN) fenars crarsss mwm Enaray Charot s [S)
s.amer $0.121 [scmmer $0.121 [sumwer $0.037 [sumnereaic 50,302 lsomnacpeax £0.101
Savacer O Perk 0.107 [summer 0TPeat $0.031
Sammis Super OF Paak 0.046 [summer Super 0F Peak £0.017
pincar, 1p b €23 0,106 {anater, vp to 5 30,106 fwirter 50.034 twnterPesk 0.211 farraer Paax $0.100
Winber 631 « 1000 0.078 [itar 691 - 1000 $0.060 [Werter OF Pea 30,090 [rr-aee 03 Poan $0.025
WWintar, 1031 + 0.078 [orinaer, voi1 + 50.050 Wit Suptr OF Poak $0.033 [winter Sopas 0T Paan $0.010
[Ter 1 Mox Syl 600 Jreet Baciwn GO0 friar 1 wax wwh A frect wax sim WA [m2e t wax vwm A
Tiaz 2 Wax BWWh 1,008 [rierz wex wam 1,000 foer2 waxwam NIA, |rier2 was wwn HIA [nier 23001 1w RIA
Oy mard Dharets ($ICH] D wa v Chazrpp s Llle) {Demand Charges [£44) fiitird {Bsraad Charoes (3VA)
. NIA[sumer Demand HiAlsumras Domnd $15.25 [simmerDerard FtAsommer Dmand $45.25
inbts Drrand B/ A foriee Damand A vicser Deseana $7.75 faivssr Darmand HA wirtsr Demand $7.75
$asat Desmand B A sumear Drmard WA summar Demand On Peaklsanmer amany WAs.carar Dersaca On Peak
#rinsar Derand N/A[Winsar Demard PA bwirter Demand On Peak e camand MNIAIWirsae Demard On Peak
Uty Cost a5 Rata R 5o
[Gatamar Cert Recortey o €hare |Guatomar Gogt Perovery —arCrorge [umirmer CoslPronmry  [omtrer Crorpe fousmar ovary  Restionr O [Oatras Cont Resovary
Erarcy Cost Recovery Fat B gy € {Eraegy Coat Pecowry it Eoat g €74 2 P ey Covl Recoverg Pt Emrgy B aves {Eraeny Loyt Pesovery ™ Enerpy Cost Pzocvery
Frenriiszion Cost R Ftrarzy cvsge e mission F—L‘E’-z.';-ybﬂ_'ar  SostRecosry 7 Lo ContRuseney % Cost Pesovery.
Foxvd Produton Gest Fixed Produton Govl 274 | Fred Prociafon Cost
{Foa2 4 Prociscon Lotk Racirdsy Fatia e Curg{Reconry E..-:e.—,e;,r_u:;_a Recoary Facmery Fixd Prodcton Cost Facovtry
For ¢4 Dox o Gt Fimtd Datriton Geal By (AR
Rezdn st Erac gy G | Retarvery et Erey Garpe |Recomry G e Ricovery e P o Dt s Cost Fecovery
Current Dofault Genaral Use Rate Current Dafzult Spaca Heal Rate Optiral Space Hezt Rate Optiral EV Rate [Optimal Space Heat + EV Rate
Seall Usa Customers Frozen Space Heat Rate Dafxdt for High Uss Customers [roradabie for & customars Dafzul for High Use Customers
Revenua nautral to GU end SH classes [Revenue neuviral For GU class Revanus nevtral for GU and SH classes

1. For this snalysis, summer months are assomed from Juns 1 to Septembar 30 for optional rates.

2. TOU Pezk from 4 - 8 pm. OH Peak from Eamio 4 pmand 8 pmio 12 am Super Off Peafrom 12 amtofam
A Max monthly on-peak demand is bz d baszd on 15 min marimuem measwred damand from 4 -8 pme

4 Existing rate s are based on Residentiat ratas effective February 22, 2017.
5. Hew oplional rates are setto recover tha samg cevencd s as the existng GU and SH rates.
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Figure 10-1: GMO Residential Optional Demand Rate
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Figure 10-2: GMO Residential TOU Energy Rates
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Figure 10-3: GMO Residential TOU Energy and Demand Rate
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10.3 Small General Service Rate Designs and Planned Transitions

The following sections detail how the rate transition plan for the Small General Service classes might be
put into action, detailing the relationship between the rate design options and the expected utilization of
each. As presented in Section 5 of this Study and similar to the approach used for Residential rates, these
are conceptual rate options planned to occur in orderly “steps” to help ensure proper transition to the new
designs. Actual implementation details will be defined at a future date as part of a future general rate

proceeding,

10.3.1 Smail General Service Energy Rate

The existing SGS Rate, is assumed to remain in place as it is today. The existing SGS rate, which
includes only scasonal energy charges and a customer charge will be available for customers with a peak
demand less than 25 kW initially, but its availability would be reduced to customers who have an average
usage of less than 30,000 kWh per year or an annual peak demand of less than 10 kW'? to further increase
the utilization of the Small General Service demand rate. In Steps 2 and 3, the SGS rate will be the default

plan for new low use SGS customers, with larger customers being placed on one of the demand rates.

10.3.2 Small General Service Demand Rate

The existing SDS Rate, is assumed to remain in place as it is today. In Steps 2 and 3, the SDS Rate will
be the default plan for customers who have a maximum annuaf demand over 25 kW, however, the
minimum demand provision would be reduced to 10 kW over time such that customers currently on the
SGS Rate will be gradually transitioned into a rate that includes a demand charge similar to Residential
customers. Additionally, the minimum demand ratchet would also be reduced over time such that lower
use high load factor customers could be placed on the SDS rate without the undue burden of a high
demand ratchet. BMcD recommends that the default SDS rate be revised to recover more of the utility’s

fixed production and distribution demand cost from a demand charge as opposed to the energy charge.

10.3.3 Small General Service TOU Energy Rate

In Step 1, the SGS TOU rate would be available to a limited numnber of Small General Service customers
in the pilot program. It is designed to be revenue neutral to the existing SGS customers with loads under
25 kW, but in Steps 2 and 3, similar to the plan for the SGS and SDS rates, its availability would be

reduced to customers who have an average usage of less than 30,000 kWh per year, or an annual peak

12 For the purpose of this plan, the 10 kW limit is internaily accepted as a point where commercial customer load is
small enough not to warrant application of the demand charges. The limit could be moved lower in the future.
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demand of less than 10 kW. The SGS TOU Rate is designed to recover the utility’s cost during the hours
in which those costs are allocated. The fixed production costs are allocated to super off-peak, off-peak,
and on-peak energy by season. Transmission costs are allocated to on-peak energy periods by season, The
distribution costs are allocated to on-peak and off-peak periods by season. The weighted average cost of
energy by season and TOU periods are used to build up the energy cost portion of the TOU Energy rate.

A three period TOU rate structure was used as developed in the Load Analysis section of this report.

10.3.4 Small General Service Demand TOU Rate

In Step 1, the SDS TOU rate would be available to a limited number of Small General Service customers
in the pilot program. In Steps 2 and 3, the SDS TOU Rate is designed to be revenue neutral to the existing
SDS customers and is made available to all Small General Service customers. The rate is designed to
recover the utility’s cost during the hours in which those costs are allocated. Transmission costs are
allocated to on-peak energy periods by season. The weighted average cost of energy by season and TOU
period are used to build up the TOU energy portion of the rate. Fixed generation production costs and
primary distribution costs are recovered through a seasonal aximum monthly demand charge similar to
the Residential demand rate described previously. Secondary distribution system costs and
transformational costs would be recovered through a ratcheted facility charge like today’s rate. While not
included within this analysis, it may be appropriate to utilize an ABD winter billing demand mechanism

similar to that recommended for the Residential class which would lower the winter demand charge.

10.3.5 Small General Service Existing and Optional Rate Designs

The cxisting rates and potential optional rates developed are presented in the table below. The potential
optional rates were designed based on the general principles summarized above. Rates were designed and
tested with 2015 load research data sets with the goal of generating a set of revenue neutral rates for both
SGS and SDS customers. Not all potential optional rates achieved revenue neutral bills for each customer
load profile and type. Modifications were made where appropriate to limit the potential increase or
decrease to both the SGS class and SDS class customers. For consistency between rate options, certain
provisions such as customer charges were held constant across rate options. All new rates were designed
to maintain seasonality in the rate structure. The new optional SGS and SDS rates’ tariffs and their
associated provisions will need to include the basic tenants described within this Study but also include
various revenue and bill safe guard provisions to minimize potential adverse impacts to the wutility and

customerns.
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Table 10-2:

GMO Small General Service - Optional Rate Designs

stE Opilonsl 805 s R e REEEE e
Frice Price Pilce
Customer Charge 5?391 Cuslomar Charge 32391 Customer Charge Customer Chargs 82391
Ensrgy Charges ($WWh) Ertray Charges (RRV Y Enargy Charges (343H) Eneray Chargss ($5KWh)
Summer $G140 Summer, up to 8 39.098 Summar Peak Summer Pazk $0.0?4
Summar OFf Peak Summer Off Paak 50025
18ummer Super Off Peak Summer Super Off Peak 50.015
Viinter 504988 [Winter, up to 160 80071 Winter Paak ¥iinter Peak $0.070
Winter, aver 185hes 30.084 Jwinter off Peax Winter OFF Peak $0.024
Winter Supar OF Peak Viintar Supsr OFf Peak $6.017
Demand Charges ($7%V) Damand Charges 8] Dasmand Charges (/) Demand Charges (§AW)}
Distritution Demand NI'A Distribiion Demand 51 45 Distribition Demand D% on Da mand $1 67
NCP, Ratehat, Peak NIAkeP, Rakhet, Peak Ratchet NCP[uer, Rskctuior cp NCP, Ratchet ot P Ratchet NCP
HCP Ratchet (4 NI nep Ratehst o 106%nee Ratcrat pg KCP Ratchel 5 100%
Summer Bzmand NIAsummer Damand 3127 Summer Demand Summar Dumand $19.00
Weinter Damand N/Awinter Demand $1.24 [winter Damandt Wintar Demand $11.50
Summer Damand NIA[summer Bamand Sunser Damand Summes Demand On Peak
Wintar Demand N/A winter pamand Wintar Demand Viints¢ Demand On Peak
LHiily Lo & Wethod
Customer Cost Recovery Crstnmsr Chams Custoras Cost Recovery Cintaar (rargs Custonter Gost Recovery Cusboriie Charge Customar Cost Recowmry Custanier Cherps
Energy Cost Recoery Pt Erargy Crarpe Energy Cost Rzeomry At ErergsChargs Ertergy Cost Recovery TOU Erargy Chiegs Erergy Cost Recorary TOU Erargy Chargs
Trarsmb sk Cost Recovery Fei Enceggy Ghargs Transmks siot Cost Recovery (Rt Erergy Crarea TrirsmbskoaCostRacovery  |TOUEnzigy (7args Transmiysion Cost Recovery  |TOU Brargy {mavgs
Feed Prechacton Cost Fxed Procuction Cost Fred Production Cost O Ferx Dermard
Fixed Procaction Cest Recorery |t Bsargy Chargs Ricany Rt Eesrgy Crargr Recoratry TOd Enrgy CRaips Ratevery Ciirgs
Feed D bribution (Primary] Cost Firad Ois britsutien {Primary) Fix ed Dégbrdtion (Prmnay) Fixed DEbrbution (Primant OrP 22k Deresred
Recorvery Pzt B gy Chorgs Cost Recawery NP D o Chape Cost Recorery T Ersepy Cherge Cost Racommry Charg?
Fixed Cistrioution [Secondary) Reed Distrbtion (Stcondany) (Fofchel P Gamard | Foed Db Bon {5200wan) Foved Disbibifion (Secondiny |Ralored FoP Drmerd
Cest Recoery Fisi Brarpy Crores Cost Retomery Crxrca Cost Recomry TOU Bty Grargy Cost Recovery Chaigs
Standard Rate {(<25kW) Standard Rate (>25kW) Proposed SGS TOU Energy Proposed SDS TOU Energy + Demand

1. Summer months from June 1 to September 30 for proposed rates.

2. TOU Peak from 1 - 6 pm. Off Peak from 6 am to 1 pm and € pn to 12 am. Super Off Peak from 12 am to & am.

3. Max monthly on-peak demand is billed based on 15 minute maximum measured demand from 4 -8 pm,

4. Ratcheted NCP demand is billed based on 15 minute maximum monthiy demand and ratcheted for 12 months
5. Existing rales are based on GMO SGS and SDS rates effective February 22, 2017.
§. New optional SGS TOU Energy Rates are set to recover the same revenues as the existing SGS Rates based on load research profiles.
7. New opticnat SDS TOU Eneray Rales are set to recover the same revenues as the existing SDS Rates based on load research profiles.
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Figure 10-4:  GMO Small General Service (8GS) TOU Rate
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Figure 10-5: GMO Small General Service Demand (SDS) TOU Rate
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11.0 REVENUE AND BILL ANALYSIS

111 Background

The existing and optional rates developed are designed with the goal of generating revenue neutral rates
for Residential and Small General Service customer classes. Not all optional rates generate revenue
neutral bills for each customer, resulting in different customers benefiting from varying rates depending

on their load profile,

11.2 Approach

For each of the rates, monthly bills are calculated for the load profiles in the load research group data set.
When necessary, high usage customer load profiles, deemed to be outliers to the data set, are removed
from the data scts to amrive at an adjusted load research data set that is representative of the class in total.
Billing demand determinants are based on 15-minute interval data. The annual change in each customer’s
bill is calculated to determine how each customer would be impacted if they were to switch to the new
optional rate design. The potential bill impacts of each customer in the load research groups switching to
each of the new rates for Residential and Small General Service classes are presented in Table 11-1, Table
11-2, Table 11-3 and Table 11-4 on the following pages. While this analysis is quite detailed, it is based
on load research data from a sample of customers only and may not be totally representative of the

customer population in detail.

11.3 Self-Selection Analysis and Participation

The analysis considers the scenario in which customers select the rate that provides them with the lowest
annual bill based on perfect knowledge of their energy usage profile without any changes in behavior.
From a revenue perspective, this “perfect choice” scenario is the worst-case scenario that could be
experienced by the utility. Based on the rates developed, the maximum potential revenue loss from

customer switching is 8.8 percent for Residential GU and 9.4 percent for Small General Service SDS.

In addition to the “perfect choice” scenario, several additional scenarios were developed fo test the range
of potential outcomes. The “baseline” customer switching scenario assumes that approximately 28

percent of all Residential customers, and 13 percent of all Small General Service customers would switch
to the rate that provides them with the lowest bill, as opposed to the “perfect choice” as shown on the
following pages. The “baseline” scenario is represented as the expected average bill. Assuming 28 percent
of all Residential and 13 percent of all SGS customers switch to the lowest rate based on their usage

profile (“perfect choice™), the potential revenue loss would range from a high of 2.4 percent in the
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Residential GU class to a low of 0.76 percent in the SGS class. It is alsc possible that customers could
switch to a rate that inadvertently causes an increase to their monthly bills, however this was not assessed.

Tahle 11-1: GMO Residential GU Bill Comparison & Revenue Attrition Estimates

BAL COMPARISONS AND REVENUE ATTAITION ESTUAATES Penetration
25%

GMO QU CUSTOMERS o

Espested

Gepzral Usg Patferl Chone % Charge §'moncharge  Pedeil Choke v B
SCL034 i§ $ 23181 546 § {42.34) TOU + Demasd § 806 38
SCO052 s 1.467.55 202% § (30.85)  Demand 5 1,72493
SCO074 H 127223 21.3% § (23.65) TOU 4 Demasd § 1.51975
5CAST 5 537962 -e9% § (2881)  Oerang H 162824
SCOA5% s £,064,0t 225% § (25.73) TOU +Demand § 5,283.41
500637 s 137638 -15.8% $ {21.35)  Demend 3 5.55485
500041 & 1,t16.78 GRS {$8.99) FOU ¢ Denasd 5 527485
SCH0%3 $ 1,474.65 88% $ (41.61]  Oemand 3 1574 69
SCOLSE H 170524 T4 S (.37 Demard % 1,803.45
SC4042 $ 1.288.37 B8I% 5 T8 Bemand s 1,285.73
SCoNsg $ 1,690,685 JT8% 8 (7.65) TQU + Dema~d § 1,457.09
£C0I76 $ 1,028.78 7AW § 7.25} TSy ] 1,091.39
500034 s 793.20 9.8% § (7.14) TOY 2 Dema~d § 85480
50042 3 £71.38 A1.9% § (6.48)  Damand H 627.15
SDONIY 17 3 73710 9.0% $ (6.07) TOU s 780.53
SCO092 i 5 782 16 T6% S 5.31) ToUu & 82793
SCOI91 ] £,402 04 1% § (5.60) TOU + Demad $ 1,44528
SCO0ER 3 1,332.78 -4.0% § {4.84} TOU $ 137387
SCE059 $ 535,09 9% § {443} TOU + Demand § £6335
SDIR3G 5 1.038.83 A8% § {4.45) TOU + Demard § +074.83
50072 5 1,364 43 A24% § {284)  Demand s 1,259 60
50071 41§ 1962.45 345 284 ToU 5 1.087 02
ST 1% 148310 -22% § {284 TOU $ 1.E07.60
SCR076 L $ 102404 23% § (1.0a} TOU 5 1,04127
500082 ] 1,706.74 1.2% § (137} Damand 5 1,722 02
500038 38 709.85 -25% § (164} TOU s 7238
SC0084 R 33077 B (1.50) Tou s 373.78
SCO078 i 146519 $ {1.18) TOU s 1,46543
SCONT0 $ 1,183.32 $ (1.16) ToU $ 117334
800043 1S esr.ed % § (0.82) TOU s 59482
500653 17 s 1,647.69 5 8 0.3 TOU 5 1,550.58
SCOT0f s 974.68 5 . GereraiUie § 97463
SC00E8 3 1,175,57 $ - Cenzrel bse § 17557
SCENS5 $ 1,217.25 $ - Gererai s § 1.217.25
GU Profites 5 MBI S 41877 S 40,637 § 41443 S 40,692 § 38,045 $ 4065065
3 Change 0.0% -28% -0.6% 24%  -2.8% 2.46%

Table 11-2: GMO Residential SH Bill Comparison & Revenue Attrition Estimates
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BULE COUPARISONS AHD REVENUE ATTRITION ESTIMATES New of Egstrg
[ Emier ]

GJAQ-SH CUSTOLIERS
Esgected
Pesfesd O % Change X Perf 1. B3

SCA010 s 4,748 -225% $ TO! $ 1,445.13
BCHZE 5 1,920.75 -1ad% § TOU+Demasd § 223070
SCOINY 5 1.083.74 ~143% § Oemand $ 521440
SCO022 b1 1,657 44 A9.0% § Cemand $ 77479
SCO340 s 1,744 €8 B3% % TOU+Derrew  § HE5884
SCO0 % 1.230.45 -11.3% § TOW Dampad & 1,352 59
SCO024 3 1,721,328 17N % Demard s 1,824.08
SCON3 s 130233 28w 5 Demard 3 1,400.73
Stz -3 1,442.23 863 % Demand 3 1,635,687
S00008 5 1,893.82 5.4% § Benmand 3 1,670.6%
SGoNZ3 3 1,763.63 52% § Demand $ 1,851.64
§Len2§ $ 184063 -38% 5 Demand 5 1,915.82
SCCM0 $ 1E31.87 «2 6% 5 Demand $ 1.680.84
8C0052 s 72295 E -5 TOU+Demasd & 1571
SCO034 3 1.634.17 2% 8 (207) TOU+Dumand § 1,640 648
SCGO03 5 1.091.82 -32% § (304 T S 91841
S00002 $ 1,077.57 RN L] {2 E8) TOU 5 110250
SCR20 5 1,682.80 00% § - Spase Heatvg & 1,662.60
SCLA 3 122865 00% § - Space B2ateg $ 128865
SCL019 $ 15835852 0.0% - Spate Heatrg 1,53552
SCEMY $ 122097 00§ - Spacedealng ¥ 1.229.17
EDO0DY § 1,111.48 GO0% § - Epave Heading % 1,1§4.48
SCOGN2 5 142274 GG% § - Space Hezatrg $ 14221
SHO0DS 5 1.608.77 0.0% § - Space Heating $ 1,609.77
SCONGS s 143622 0.0% 5 - Space Haatig 5 1,420 22
SCON0 S 187539 0% § - Spaze Healrg § 167432
SC{at] ] £530.84 00% § - Spate Heatvg § 153984
SCO003 5 1,745 22 00% § - Space Featng § 1,745 22
SCO0iB s 1,318.84 09% § - Spate Heatng § 133584
SO0007 s 1,426.74 60k % - Sp3ce Heatrg § §,424. 74
SO0 s 1.637.11 00% 3§ - Spate Haatig § 1.637.71
SCHI3T - 1.600.95 00% 8 - Space Heatrg § 1,500.65
SCOE % 377467 G0% 38 - Spase Heatrg 35 1,774.67
$CO0IT H 179272 00t § - Space Heating 1,782.72
SCOD38 $ 2,140.42 0o% $ - SpareHeatrg § 2,140 42
00020 $ 1,$05.09 0.0% § - $ 18035 0
SCO0a $ 1,249.39 005 & - H 1,840.59
SCO025 & 1,033.63 00% $ - g ¥ 193362
S0O00S s $,670.13 00% § . Spaze Heatng $ 1,670.13
SCeoN 1 £.973.46 ook § - Spate Heatrg § 187345
SH Prafiles 5 G4527.86 8 22239 5 679116 § 729834 § 679554 S 62,2500 $ B83.890.14

% Change 1.8% 5.2% 13.1% &.5% -3.5% -1.0%

Table 11-3: GMO SGS Bill Comparison & Revenue Attrition Estimates

BILL COUPARISONS AND REVERUE ATTRITION ESTIMATES

BMO - SGS CUSTOMERS

BEpecled
SG5 56! erfeciCrage % Chawe $aenchara:  Padett Chike Avg BS
SCO113 § §.0z8.91 S2158% % {2347) SGSTOU 5 127313
SCO120 K3 £53.18 S243% 8 (22 83y  =DS TGU ] 165200
£C0128 $: 142004 217% % (3291) SDSTOU & 1,764 59
2C0124 s 1,348 2¢ -17.0% % {2307) D3 TCU 5 5,389 (5
SCOH7 3 £631.97 N1 (7.34) SGETOU 5 738 30
SC0Hi8 $ f.631.54 B5% & {843} SDSTOU H] £ 17063
SCA13s ] 118363 -53% 8 (5.49) SGSTOU § 123094
2C0115 § 1.216.19 -4 3% 3 452} SGSTOU ] 126335
5CO118 8§ 1.038.35 S36% S {3.42) 565 104 S §.0740%
SC0127 13 £33.83 -34% 5 (287) SGsTOR 4 1.Gi3.78
SCoT{e 3. 83277 -3TA S 1264 RESTOH s BED.3S
3CO§25 3 L2 8¢ 22% % 22} SG5TCU L] 11558
(765816756 Lo 7444 A% § 04y sGSTOU 5 1,008 23
SCOT07 i 124334 00% § - 8GS § 5.283%
SCO121 1, 16242 00% 4 - SGS H 5,152.29
SCO1AT 162064 0.6% § - 5GS 5 652664
8C0z2 1.14462 a0% § - SG% 5 £,114 62
Sl ik 1,237.5¢ 06% § - 838 $ 1.237.51
$Co102 5718 a28% % - sG3 £ 052 13
SCON25 6 63 00% $ - 3GS $ T95.63
£C0533 5,.674.28 a0% § - 8GS s 160422
ECOT26 £59.05 00 § - 8G8 s 93003
S£O134 1,850.6¢ 00t § - &GS $ 1,609.5¢
5C014 ! : Hrge] 00 8 . 8GS 5 70203
26891 5 28891 5 , 29261 s 27,208 § (14045} 8 2867192
0.0% .0 1.3 e -5.8% A.78%
Table 11-4: GIMO SDS Bill Comparison & Revenue Atirition Estimates
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BiLL COMPARISONS AND REVEHUE AT TRITION ESTIMATES Hew of Existin Pensitabion
[
G0 - DS CUSTOLERS
Eapeifed.
Pefect Choica 5 Chanoa Shranchangs  Perfest Choe Avy, Ba

S04 358521 =315 § {eges) SPSTOU 5 5,349.34%
SCO13¢ 332665 <380% § (17023 SDETOU 5 5,107.48
80151 63460 -238% § (24405} SOSTOU & G412¢7
SCO155 501870 280% 4 (17152} SDSTOU  § 6,602.42
SO0 3745.05 -145% § (3273) S0STOU  § 4,251.03
SCOLLD 4835 E4 -181% § {53&0) SDSTOU § 5,768.62
§C0182 §36T.47 475§ {#0.76) SOSTOU  § 7,254.04
SCOot39 &252.97 40% § {2383) SGSTOU S B53503
SCO132 4405 51 -36% § {1349) sDSTOU ¢ 4.547.32
§C0153 540993 -31% § {1425) <SDSTOU $ 5,553.63
SCO143 741818 -39% & {24.21) sbhsTOU ¢ 1.370.85
SCO178 1.318.61 S12U% % {8383) SDSTOU  § 8,192.65
ECO147 &073 88 00 3 - SB35 $ 8,073.89
SCO144 843165 Q8% § {5.35) SDSTOY  § 849378
SC0148 845407 00% § - 803 $ 8845907
SCO148 829553 00% § - sDs $ 825589
SCO141 11,031.70 00% § - SD5 H 1163170
SCO15% 20103 00% § - 03 L3 0.017.03
SCO150 11,824 81 00% § - S0 3 1162451
SCO1Ed 729197 -17% § (5042 SDSTOU  § 781833
$ 1535860 S 1535850 § 1535975 & 1848704 § 154631.0 § 139,099.4 $  {1,201.3) 5 151,703.50
o.0% 0.0% 20.4% 0.7% $.4% -1.2%

1t is also possible that Residential and Small General Service customers only switch to a new optional rate
plan if it provides a minimum amount of monthly bill savings. For example, customers may not be willing
to switch to a new rate unless it saves them $5 per month. Several scenarios are provided in Table 11-5
and Table 11-6 with the “perfect choice™ scenario. A 28 percent penetration was assumed for Residential,
and 13 percent penetration was assumed for Small General Service, The scenarios are defined as

follows.

1. Perfect choice scenario — This is the 50.00 savings threshold scenario. This assumes all customers
that would save from an optionai rate would switch to the optimal rate and the average bill reduction
of all customers would be $8.99 per month and the total revenue loss would be 8.8 percent.

2. Saving thresholds scenarios — These scenarios determine the average bill reduction and total revenue
loss assuming customers would switch to an optional rate for at least a specific threshold of savings.
In the $2.50 threshold scenario, 67 percent of all GMO GU customers would switch to an optional
rate and the average savings would be $8.68 per month with a total revenue loss of 8.5 percent.

3. 28 percent penetration rate scenario - This scenario represents the estimated average bill reduction
and percent revenue change assuming 28 percent of all customers switched to the optimal rate. In this
scenario, the average bill reduction of all GMO GU customers would be $2.52 per month with a total

revenue loss of 2.46 percent.
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Table 11-5:
]|
Perfect
General Use Choice
Savings Threshold $/month $0.00
Avg Bill Reduction $/month {$8.99)
Revenue Change % -8.80%
Customers Switched % 91.2%
[1]
Perfect
Electric Space Heating Choice
Savings Threshold $/month $0.00
Avg Bill Reduction $/month (31.36)
Revenue Change % -1.01%
Customers Switched % 59.4%

Table 11-6:

SGS

Savings Threshold $/month
Avg Bill Reduction $/month
Revenue Change %
Customers Switched %

SDS

Savings Threshold $/month
Avg Bill Reduction $/month
Revenue Change %
Customers Switched %

t2]
Savings
Threshold
$2.50
(38.68)
-8.50%
67.6%

(2]
Savings
Threshold
$2.50
{$1.07)
-0.80%
28.1%

{2]
Savings
Threshold
$5.00
(31.27)
-1.25%
2.9%

2
Savings
Threshold
$5.00
($0.43)
-0.32%
6.3%

GMO Residential Classes Saving Thresholds

GMO Smail Genera! Service Classes Saving Thresholds

5!
Perfect
Choice

$0.00
(34.12)
-4.11%
40.6%

4]
Perfect
Choice

$0.00
(54.02)
-0.63%
43.8%

[2]
Savings
Threshold
$2.50
($4.03)
-4.02%
34.4%

£2}
Savings
Threshold
$2.50
(33.91)
-0.61%
34.4%

(2]
Savings
Threshold
$5.00
($0.97)
-0.96%
3.1%

2]
Savings
Threshold
$5.00
(33.74)
-0.58%
28.1%

i2] i3]
Savings 28%
Threshold Penetration
$7.50 NIA
($1.27) (52.52)
-1.25% -2.46%
2.9% 28.0%
2l (3]
Savings 28%
Threshold Penetration
$7.50 ~ NIA
{$0.43) {$1.33)
-0.32% -0.99%
6.3% 28.0%
2 f3]
Savings 13%
Threshold Penetration
$7.50 N/A
(50.97) ($0.76)
-0.96% -0.76%
3.1% 13.0%
i2] {3t
Savings 13%
Threshoid Penetration
$7.50 N/A
(33.39) ($7.85)
-0.53% -1.23%
21.9% 13.0%
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12.0 DEMAND RESPONSE ANALYSIS

12,1 Demand Response Assumptions

When optional rates are offered, there is a risk of revenue attrition due to both rate option self-selection
and demand reduction and load shifting. Demand response (DR) will occur when customers change their
usage behaviors in response to changes in the price of energy or demand throughout the day. The larger
the energy price or demand price differential between on-peak and off-peak time periods the higher the

expected level of response.

For this Study, it is assumed that the Residential TOU Energy rates and Demand rates developed would
generate a system peak load reduction of 10 percent for Residential GU and SH customers for those that
select the rate. This is similar to the rate designs included in KCP&L’s 2016 DSM Potential study'®. The
assumed peak demand reduction and usage shift from on-peak to off-peak TOU periods is reasonable
based on the elasticity of substitution (EOS) factors achieved in the KCP&L Smart Grid TOU Pricing
Pilot' and TOU rate designs developed in this Study.'® Individual customer peak demand and combined
system load response estimates were prepared to validate that estimates were within reason, given a
Residential EOS of -0.13 and the TOU on-peak and off-peak rates developed within this Study which
have a price differential of 3 to 1. The Residential Demand rates developed within this Study, which are
approximately 70 percent higher than those in the DSM Potential Study, would most likely generate a
slightly higher level of demand response than 10 percent however there has not been enough research or
Pilot studies with rates of this nature to support estimates higher than 10 percent. Actual response will

almost certainly vary and will need to be tracked and analyzed once implemented to understand actual

shift,

For the Small General Service classes, it is assumed that the $SGS TOU and SDS TOU rates would

generate a peak load reduction at the meter of 0.4 percent similar to that estimated in the KCP&L 2016

13 KCP&L 2016 DSM Potential Study-Volume 3: Potential Analysis Final Report, Applied Energy Group, Inc.,
2017, Pg, 54.

M KCP&L Green Tmpact Zone SmartGrid Demonstration Project Final Technical Report, version 2.0, dated May 22,
2015. Available at: hitps:/www,smartgrid. gov/files/OEGO(0221 KCPL FinalRep 2015 04.pdf

'* Caution is urged when setting expectations for the potential response from TOU rates. BMcD notes that EPRI, in
its 2014-2015 study Measuring Customer Preferences for Alternative ESPs completed for KCP&L, observed that
customers, for some unidentified reason, are less likely to select a TOU rate than individuals in the other surveyed
utilily service territories.
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DSM Potential Study®. The cost of service based TOU rates developed for SGS TOU and SDS TOU both
have an on-peak to off-peak price differential of approximately 3 to 1, which is similar to that assumed in
the DSM Potential Study. GMO or KCP&L have not completed any recent pilot studies to test and
validate that these levels of DR are reasonable, however, small commercial customers are traditionally
less price responsive to TOU rates due to their inability to tarn off load during normal business hours.
Actual response will almost certainly vary and will need to be tracked and analyzed once implemented to

understand actual shift.

For each customer load profile in the load research groups, energy usage was shifted from on-peak to off-
peak periods, and the manthly 15-minute peak demand was reduced to determine the impact to each
monthly bill, assuming DR occurs. The monthly and annual revenue reduction by customer and class was
estimated to determine the potential revenue loss from DR. The average Residential customer load profile
switching to one of the TOU rates would not see any change in their bill. However, if the customer were
to shift 10 percent of their on-peak load to off-peak hours, their annual bill would reduce by
approximately 2 percent or $2 per month. A 20 percent shift would generate a savings of $4 per month,
Typical summer load shapes with and without DR impacts for both Residential TOU and SDS TOU Rate

customers are provided in the following figures along with the hourly TOU rates.

6 KCP&I. 2016 DSM Potential Study-Volume 3: Potential Analysis Final Report, Applied Energy Group, Inc.,
2017, Pg. 54.
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Figure 12-1:  GMO Residential Summer TOU Rates and Demand Response Profile
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Figure 12-2:  GMO Small General Service Summer TOU Rates and Demand Response Profile
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12.2 Demand Response Revenue Attrition and Recovery

The estimated DR resulting from the implementation of new optional rates along with the estimated loss
is presented below. The scenarios assume that customers’ DR revenue reduction is incremental to self-
selection and that only customers who switch to a time variant rate would respond. The revenue change
and demand reduction for the “perfect choice” case and realistic achievable penetration rate for
Residential and Small General Service classes, are presented with and without DR. If customers both
switch and respond as predicted, the potential revenue loss would increase as presented. It should be
noted that DR and resulting revenue attrition is extremely difficult to estimate. The revenue losses shown
here have specific assumptions and include elasticities that were utilized in the 2016 DSM Market
Potential Study. However, actual revenue losses may vary, going up or down. As such, for purposes of
recovery, it will be critical that actual revenue losses be monitored and tracked and ideally, recovered as
part of a MEEIA type program or like mechanism that recognizes the need for the Company to be kept
whole when promoting energy efficiency, demand response rate programs, and demand side rates that
impacts the company’s revenue requirement and ability to recover fixed costs. However, while 28%

penetration rates were assumed, based on Potential Study assumptions, expected penetration rates will
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likely vary given the rate designs outlined here vary from those used in the Potential Study. The

scenarios are defined as follows.

1. Perfect choice scenario — This is the $0.00 savings threshold scenario. This assumes all customers

that would save from an optional rate would switch to the optimal rate. For the GMO GU customers,
the average bill reduction of all customers would be $8.99 per month and the total revenue loss would
be 8.8 percent.

Demand response and perfect choice scenario — This is the $0.00 savings threshold scenario coupled
with cxpected demand response. This assumes all customers that would save from an optional rate
would switch to the optimal rate and shift their load off the on-peak time periods resulting in
additional revenue reduction and bill savings. For the GMO GU customers, the average bill reduction
for all customers would be $13.16 per month and the total revenue loss would be 12.88 percent.

28 percent penetration rate scenario - This scenario represents the estimated average bill reduction
and percent revenue change assuming 28 percent of all customers switched to the optimal rate. In this
scenario, the average bill reduction of all GMO GU customers would be $2.52 per month with a total
revenue loss of 2.46 percent.

Demand response and 28 percent penetration scenario - This scenario represents the estimated
average bill reduction and percent revenue change assuming 28 percent of all customers switched to
the optimal rate and shift their load off the on-peak time periods resulting in additional revenue
reduction and bill savings. In this scenario, the average bill reduction of all GMO GU customers

would be $3.68 per month with a total revenue loss of 3.61 percent.

Table 12-1: Residential Self Selection and Demand Response Reventie Loss
(1 i2 [3] [4}
Demand Response Demand Response
Generat Use Perfect Choice Perfect Choice 28% Penetration  28% Penetration
Savings Threshold $/month $0.00 $0.00 N/A N/A
Avg Bill Reduction $/month ($8.99) ($13.18) ($2.52) ($3.68)
Revenue Change % -8.80% -12.88% -2.48% -3.61%
Customers Switched % 91.2% 94.1% 28.0% 28.0%
Demand Response % 0.0% -9.2% 0.0% -2.6%
(1] (2 [3] 4]
Demand Response Demand Response
Electric Space Heating Perfect Choice Perfect Choice 28% Penefration 28% Penetration
Savings Threshold $/month $6.00 $0.00 N/A N/A
Avg Bill Reduction $/month ($1.36) ($2.36) ($1.33) ($2.30)
Revenue Change % -1.01% -1.76% -0.99% -1.71%
Customers Swilched % 59.4% 71.9% 28.0% 28.0%
Demand Response % 0.0% -5.3% 0.0% -1.5%
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Table 12-2: Small General Service Self Selection and Demand Response Revenue Loss

(1] {21 (31 (4]
Demand Response Demand Response
5GS Perfect Choice Perfect Choice 13% Penetration  13% Penetration
Savings Threshold $/month $0.00 $0.00 N/A N/A
Avg Bill Reduction $/month (54.12) (34.13) (30.76) (50.76)
Revenue Change % -4.11% -4.12% -0.76% -0.76%
Customers Switched % 40.6% 43.8% 13.0% 13.0%
Demand Reduction % 0.00% -0.20% 0.00% -0.03%
{1 2 (3} [4i
Pemand Response Demand Response
SDs Perfect Choice Perfect Choice 13% Penetration  13% Penetration
Savings Threshold $/month $0.00 $0.00 N/A NIA
Avg Bill Reduction $/month {$4.02) ($4.08) {$7.85) (57.95)
Revenue Change % -0.63% -0.64% -1.23% -1.24%
Customers Switched % 43.8% 43.8% 13.0% 13.0%
Demand Reduction % 0.00% -0.22% 0.00% -0.03%

12.3 Demand Response Benefit Cost Savings Evaluation

GMO may reduce its system peak demand due to customers responding to demand rates and TOU rates.
The level of response realized by customers may result in peak demand costs being avoided by GMO.
The value of the peak demand savings to GMO and how those savings can be realized will depend on

how the Commission establishes the value for peak demand reduction achieved from demand side rates.

It is expected that customers will slowly transition to the new TOU rates over several years and that GMO
will not reach the realistic achievable penetration rates estimated in the KCP&I. 2016 DSM Potential
Study for some time. The earliest that new TOU rates could be available for parts of the GMO service
area is sometime after the next rate case and after the new CIS is available. The new advanced meters that
can measure TOU energy usage and peak demand are currently being deployed in the GMO service area

with all installations expected to be completed by 2020,

The revenue losses due to customer self-selection and DR would increase slowly over time as customers
switched to TOU rates. Customer switching would likely only occur in combination with marketing and
other educational programs implemented by GMO, which would increase costs in the carly years of the
optional rate programs. The estimated annual revenue losses from the optional TOU rates should be
closely tracked and monitored. This would allow GMO to quantify revenue losses due to customer self-

sclection and demand response in its future rate cases, since the loss will be immediate when it oceurs.
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The potential annual peak demand cost savings resulting from customers shifting load may offset a
portion of the estimated revenue losses resulting from customer switching and DR. However, as noted
eatlier, actual revenue losses will require monitoring and tracking to size, and any peak demand cost
savings, likely to be more long term in realization, will require clarity on the value of peak demand
savings, to determine true impact. As a demand-side option, GMO should explore implementing the
optional rates as programs in its MEEIA program portfolio to recover the program costs and revenue

losses.
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13.0 CUSTOMER BILL ANALYSIS

13.1 Background

The implementation of optional TOU rates and acceptance of those rates will depend on several factors as
explained in previous sections of this report. These will include GMO’s promotional activities to
encourage adoption of optional rates. Some future customers may be automatically be placed on certain
rates by default, while others will be able to choose the rate that provides them with the most benefits

based on their usage patterns and ability to change their behavior.

13.2 Residential

Typical bills were prepared to demonstrate how customer bills would be impacted by choosing one of
three optional rates over the existing Residential rates without any demand response. Typical bills for
low, medium, and high usage customers; with low, medium, and high load factors are provided in Table
13-1. Based on a review of the bills there are several points that should be made regarding the optional

rates as it relates to the various types of customers.

*  General Use Customers — Low load factor customers will be inclined to select the existing GU rates
while high load factor customers will be better off to choose one of the demand rates. In the short
term, GMO high use customers will elect to remain on the GU Rate due to the DBR. Some GU
customers may choose the TOU Energy rate option due to either (1) their load profite or (2) their
ability to respond to price signals with changes in behavior that reduce their bill,

¢ Electric Space Heating Customers — Most existing Iow load factor custoiners would likely choose to
stay on the existing SH Rate uatil it is no longer available to them. New electric space heating
customers would be placed on the Demand Rate in the future by default however some low load
factor customers may benefit from the GU Rate. New space heating customers may pay slightly more
on average than existing space heating customers.

* Electric Vehicle Customers — Existing and future customers with EVs would be best served by
switching to one of the new optional rates depending on their non-EV usage. The TOU Energy Rate
and TOU Energy and Demand Rate would allow customers to delay their charging to late night hours
at prices lower than the other rates. Typical bills for various customer profiles with off-pecak EV
charging included arc considered in greater detail in Table 14-1 later in the report.

* Distributed Generation Customers — All future DG customers should be placed on either the Demand
Rate or the TOU Energy and Demand Rate subject to statutory limitations in Missouri. Under the
current regulatory framework in Missouri, DG customers would likely choose to be on the GU Rate

until which time their maximum monthly demand forces them into one of the Demand Rates. Absent
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any changes in usage, bills would increase over the existing rate, reducing the current subsidy
inherent in the existing GU Rate. The bill analysis assumes that the DG customer has 5 kW of solar

and is forced into one of the demand rates in the future.

Tahie 13-1: GMO Residential Customer Bill Analysis

Average Existing Optional
Load profile Load Facfor Energy Residential bamand w0y TOM + Demand Minimum  Change from Existing
k) Wk $7Yaar $/ Year $1¥esr S/ Yest S/¥ear  51Year L
Res. General Use - GMO 875 5,000 iy 5682 {517) 8%
Res. General Uie - GMO 6.7% 10,274 51105 {5160} -45%
Res. General Use - GMO 36,7% 15,000 $1.277 (5515) -30%s
Res. Gensratblse - GMO 25.2% 5,000 $687 i511) 2%
Res, Generaf tse - GO 25.2% 10,274 51,278 {520) 2%
Res. Genaral Use - GMO 252% 15,000 $1,583 (5217} -12%
Res, Qenerai Ute - GMO 2205 5,000 653 (53%} -5%
Res. General Use - GHO 20% 10.274 1290 518y 1%
Res. GeneralUse - GO 22.0% 15,000 S$1644 (535) 2%
Res. Elecing Maag - GMO 48.8% 1,500 3939 ($35) 4%
Res. Blactaz teal - GAO 48.8% 15,054 $1.348 {5328} -19%
Res. Electrio Heal - GMO 48.8% 22,500 31682 (55978} -30%
Res. Bseelris Heat - GMO 209% 7.500 889 {5303 3%
Res, Eleglic Heal - GMO 20.9% 15,051 $1,665 i) 0%
Res. Eizitric Heat - GMO 28.9% 22,509 $1.950 {5165} S%
Res. Electns Heal . GMO B4.7% 7,500 $881 {35} -1%
Res, Electriz Heat - GNO 64,74 5,051 51,501 (6643 -3%
Res. Elettris Heat. GMO €4.7% 22509 51,366 ($348) -24%
110v EY Charger {1] 5185 {3358} B5%
220v EV Charger [1] §195 {3358} B5%
BN\ Setar [2) 12,000 $920 $289 48%
{1} EV charger only Includes super off peek EV charging load of 3850 XWh per year,
|12} Solar profils is based on NREL profias for Missour. _

13.3 Small General Service

Typical bills were prepared to demonsirate how customer bills would be impacted by choosing one of
three optional rates over their existing SGS and SDS rates without any demand response. Typical bills for
low, medium, and high usage customers; with low, medium, and high load factors are provided in the
table below. Based on a review of the bills there are several points that should be made regarding the

proposed rates as it relates to the various types of customers.

*  Small General Service Customers — Low load factor customers who are under the current threshold of
25 kW, will be inclined to select the SGS Rate or SGS TOU Rate, while high load factor customers
may be better off by choosing the SDS TOU Rate. Additionally, SGS customers with greater levels of
off-peak usage would likely switch to the SGS TOU Rate while customers with relatively greater

levels of on-peak usage would elect to remain on the SGS Rate unti} forced onto the SDS or SDS
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TOU rate. Some SGS customers may cheose the TOU Energy rate option due to either (1) their load

profile or (2) their ability to respond to price signals with changes in behavior that reduce their bill.

Smallf General Service Customers with Demand — Low load factor customers would likely choose to

stay on the existing SDS Rate, while high load factor customers would benefit by switching to the

SDS TOU Rate as designed. Additionally, SDS customers with greater levels of off-peak usage

would likely switch to SDS TOU Rate while customers with relatively greater levels of on-peak usage

would elect to remain on the SDS Rate. Some SDS customers may choose the SDS TOU rate option

due to either (1) their load profile or (2) their ability to respond to price signals with changes in

behavior that reduce their bill.

Table 13-2: GMO Small General Service Customer Biil Analysis
) Average Existing Qptiona}
Load profile Load Factor Energy 5GS SDS 5GS TOU SDS TOU Minimum  Change from Existing
%5 kWh 3§/ Yeat $/Year $ ! Year 51 Year $/Yeat  §/Year %
$GS - GMO 9.6% 4,250 S737 (522) -3%
SG§ - GMO 9.6% 8,500 1,188 ($44} -4%
568 - GMO BE% 12,750 $1,638 (5671 4%
SG5 - GLO 26.7% 4,260 575 {514) 2%
5GS - GHO 28.7% 8,500 51,216 {328} 2%
SGS - GMO 26.7% 12,750 $1,680 (542) 2%
$G5 . GMO 54.9% 4,250 $577 (5143 7%
$GS - GO £4.9% 8,500 £1,068 {5286} -21%h
8GS5 - GMO 54.0% 12,760 $1,456 {3429) -23%
508 - GMO 22.8% 38,500 $4.235 $0 0%
SDS - GMO 22.9% 77,080 £3.025 30 0%
S80S - GHO 22 9% 145,500 511,895 §0 0%
DS - GMO 38.8% 38,500 £4,053 £0 0%
305 - GMO 38.8% 77.000 $7475 50 0%
805 - GMG 36.6% 115,500 311084 0 %%
5D5 - GMO 47.3% 38,500 $3,384 (5715) -18%
808 -GMO 47.3% 77,000 51,804 (364} -3%
| 5DS-GMO 47.3% 115,500 $9.518  (51.607) ~14%
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14.0 ELECTRIC VEHICLE TOU RATES

This Study includes an assessment of TOU rates and how they apply to Residential customers with BV
charging loads. As previously stated in this report, GMO and KCP&L do not plan to offer rates that
depend on end-use loads behind the Residential meter, or rates that depend on a new sub-meter. Rate
designs should reflect the utility’s cost to provide service by time and season so that customers who use
more energy in off-peak time periods are not charged the same amount as those who use more energy
during on-peak time periods. Rate options that are developed for customers should allow for cost and time
effective EV charging, which in turn will benefit both the utility, Residential EV owners, and other
customer classes. This section of the report considers the utilization and application of TOU rates for

Residential EV charging,

14.1 Residential EV Charging

According to studies completed by Idaho National Labs (INL), 84 to 87 percent of EV owners charge
their EV at home, instead of at a public charging station.!” In addition to charging at home, some EV
owners also use a Level 2 charging station that is available to them at their workplace, while others use a
public charging station that is either a Level 2 charging station or a direct current fast charge (DCFC)
charging station. Relying on public charging stations, though, can be unpredictable and contributes to
why most EV charging is done in the home. Residential EV loads range from 1.4 kW to 7.7 kW
depending on the charging infrastructure installed in the home, and depending on the type of EV the
customer owns.'® EV charging load in the GMO service territory, if placed on the system during the on-

peak hours, could significantly increase local distribution system peak loads, as well as contribute to the

system peak.

14.2 Residential EV TOU Demand Response

Implementing a TOU rate that includes super-off-peak pricing has been proven to effectively shift EV
charging loads from on-peak to super off-peak time periods. For example, the San Diego Gas & Electric
Plug-in Electric Vehicle TOU Pricing and Technology Study found that EV owners conducted
approximately 80 percent of their charging during the super off-peak periods when offered a 2:1 or 4:1
on-peak to super off-peak price ratio and that ratios greater than 6:1 had little incremental impact ."* The

EV TOU pilot conducted by INL demonstrated that utilities who offered a cost based TOU rate were far

17 Ydaho National Labs. (2013). Plugged In: How Americans Charge Their Electric Vehicles, pp. 8
18 Idaho National Labs. (2013). How do PEV owners respond to time-of-use rates while charging EV Project vchicles? pp. 8
" Nexant. (2014). Final Evaluation for San Diego Gas & Electric’s Plug-in Electric Vehicle TOU Pricing and

Technology Study, pp. 3
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more successful in having customers shift EV charging loads to off-peak time periods, as compared to

utilities who did not offer a TOU rate. Figure 14-1 and Figure 14-2 demonstrates Pacific Gas & Electric’s

(PG&E) three-time period TOU rate and its effectiveness in shifting EV charging load to super off-peak

time periods.?® This is compared to the EV load profiles of Nashville Electric Service (NES) in Figure

14-3 and Figure 14-4 where a TOU rate is not in place.?! If a TOU rate is not available, as in NES’s case,

the majority of EV charging load occurs during on-peak hours, since there is not a price benefit for

customers to charge during off-peak hours,

Figure 14-1: Weekday Residential EV Charging Availability in PG&E Territory, Q1 2013
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Figure 14-2: Weekday Residential EV Charging Demand in PG&E Territory, Q1 2013
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2 Tdaho National Labs. (2013). Plugged In: How Americans Charge Their Elcctric Vehicles, pp. 2
! Tdaho National Labs. (2013). Plugged In: How Americans Charge Their Electric Vehicles, pp. 3
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Figure 14-3:  Weekday Residential EV Charging Availability in NES Territory, Q1 2013
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Figure 14-4:  Weekday Residential EV Charging Demand in NES Territory, Q1 2013
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14.3 Residential EV TOU Rate Design Options

As of June 2015, at least 28 utilities across the country offered special EV rates to their customers.?? In
addition, over 200 utilities offered TOU rates to their residential customers that could help encourage off-
peak charging of EVs.” TOU rates can be beneficial to GMO and KCP&L by increasing demand for
electricity during off-peak hours when there is a significant amount of underutilized generating capacity.
TOU rates can also be economically beneficial to EV owners who take advantage of the less expensive
electricity prices during off-peak hours. While switching from a gasoline vehicle to an EV results in
reduced operating costs, the additional savings offered by a TOU rate can provide incremental savings

over a flat rate, and significantly more savings over a default IBR. Several examples of TOU rate options

?2 Salisbury, Toor. (2016). How Leading Utilities are Embracing Electric Vehicles, pp. 11
B 1d.
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that enable cost-based EV charging include (1) TOU single meter, (2) EV TOU Single Meter, and (3) EV
TOU Separately Metered. Each of these are briefly discussed beiow along with how they apply to GMO

and KCP&L.

14.3.1 TOU Single Meter Rate

As noted earlier, many utilities have offered a general TOU rate, as opposed to a specific EV TOU rate.
This employs effective rate design philosophy and provides EV owners the opportunity to save by
charging during off-peak time periods. GMO and KCP&L plan to offer TOU rate options to all
Residential customers, which would not only benefit EV owners, but would also benefit Residential
customers who shift their non-EV loads to off-peak time periods. The optional Residential TOU single
meter rates, as designed, will provide the price signals necessary for all Residential GU and SH customers
to receive value from shifting their EV charging load to super off-peak time periods using their EV

charging station timers or on-board EV timers.

14.3.2 EV TOU Single Meter Rate

As previously stated, approximately 28 utilities offer a special EV TOU rate to Residential customers.
These rates are usually accompanied by enrotiment and verification processes where the utility confirms
the EV and then monitors that the EV is retained and charged as expected. While the reasons vary
between jurisdictions, GMO and KCP&L does not intend to develop special end-use rates for any classes;
such as a EV TOU rate. TOU rates, when designed well, should reflect the utility’s cost structure and be
available to all customers. If GMO and KCP&L designs a TOU rate for EV customers, it should be the
same TOU rate offered to other customers to ensure that the same rates are offered to customers with

similar service delivery characteristics,

14.3.3 EV TOU Separate Meter Rate

Some utilities have offered to separately metered EV charging loads on an EV-specific meter so that the
entire household’s electricity consumption is not subject to TOU rates. The cost of the separate EV meter
and installation costs, which can range from a few hundred dollars to well over $1,000, have been found
1o often outweigh the benefits of these sub-metered rate offerings to a Residential customer. Further,
installations of this type are prone to change as customers add new load to their internal electrical panels
without consideration of the separate, specific use. GMO and KCP&L have had sub-metered rates in the
past such as a special end use rate for SH customers, however, GMO has frozen many of those rates and

rolled the sub-metered loads into the single metered load.
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14.4 Residential Optional TOU Rates Applicability to EV Customers

GMO plans to offer three new optional rates to existing and future Residential GU and SH customers. The
optional rates will be available to all customers, including those who own an EV. Each of the optional
rates will provide value to those customers who shift their EV charging load to off peak periods, to those
who shift some of their non-EV load to off-peak periods, and to those who reduce their current household
peak demand. As part of this Study, each of the optional rates were evaluated with a typical super oft-
peak EV charging load profile at various existing usage levels and with various load factors. This was
done to validate that switching to the optional cost-based rates provide more of a benefit to EV awners, as
compared to remaining on the existing Residential GU and SH rates, The EV load profile used in assumes
a usage of 3,860 kWh per year based on 12,000 miles per year, with all EV charging occurring during the
super off-peak period. The results of the typical bill analysis are presented in Table 14-1.

Table 14-1: GMO Residential EV Customer Bill Analysis

Average Exisling Qptional
Load profile Load Factor Entrgy Residential Demand TOU TOU + Oemand Minimum  Change from Existing
% k- $/vYe $1{Year 51 Year $1Year $4Year  $iYear %
Res, GentratUse - GMO 46.1% 5600 1 5108 5] $825 {5298} R
Hes, Gereral Use - GMO 56.1% 19,274 51,179 {8504 -30%
Res. General Use - GMO 48,15 15,008 §1,350 (38184 -38%
Res, General Use - GO TH 5,000 £629 {5204) “26%
Res. Ganeral Use - GMO LTS 10,274 $1421 {$250) ~15%
Res. Geheral Use - GHIO 37% 15,000 $1668 (5454 23%
Res. General Use - GHO 27.7% 5,000 5755 (3292} =21%
Res. General Use - GHIO 27.7% 10,274 $1,352 ($236) -15%
Res. GeneralUse - GHIO 20.7% 15,000 $1.716 (5319) -16%
Res, Elexlnc Heal - GMO 57.1% 7.500 51.081 {$240} +18%%
Res. Flegirz Heal - GMO 37.¢% 15451 $t418 {8525) -27%
Res. Eteclrds Heal - GHMO A 22,500 51,682 {3882) -35%
Res. Elecir Hest - GMO 35,1% 7,500 31,031 {8234 -183%
Res, Electnt Heat- GMOD 35.1% 15051 $1,768 {582} 5%
Res. Flestiz Heal - GRIO 35,.1% 22.500 §2.020 5409) ~17%
Res, Electis Heat - CMO 75.5% 7500 $931 52643 -22%
Res. Electric Heal - GHIO 758% 15,054 51,8019 {S84) -3
Res. Fleclris Heat - GMD 75.8% 22500 51,436 (8759} -35%
1OV EY Charger 1] 5185 (3358} -65%
2204 BV Charger {1} 5195 (3355} 555
SR 8olar (2} 42.0060 $920 $289 46%
{1} EV charger only includes super off peek EV charging toad of 3860 kWn per year,

As presented in Table 14-1, the majority of both Residential GU and SH customers who charge their EVs
during the super off-peak hours, would be better off on one of the optional rates. Nearly all Residential
customers currentty on the existing lower winter SH rates in GMO would also benefit by switching to one

of the new optional rates if the customer were to charge their EVs during the super off-peak periods.
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Summer loads shapes of an average Residential customer with an EV on the GU Rate and TOU Energy

Rate are presented in Figure 14-5 and Figure 14-6. As demonstrated, customers would pay 50 percent less

on the TOU Energy rate for their EVs energy use as compared to the GU Rate, With EV charging load

comprising nearly 30 percent of a customers’ annual energy use, nearly all customers with EVs would

choose to switch to a TOU rate, which aligns with the INL Study and the 2016 KCP&L DSM Potential

Study. The EV load is assumed to have an estimated load of 6.6 kW on a 220 V circuit when charging.

Figure 14-5: GMO Residential Summer GU Rates and On-Peak EV Charging Profile
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Figure 14-6: GMO Residential Summer TOU Rates and Super Off-Peak EV Charging Profile
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14.5 Residential EV TOU Rate Recommendation
GMO should implement the optional rates described within this report for EV customers to use for
beneficial off-peak electrical usage. The three-part rate structure with a 6 to 1 on-peak to super off-peak

price ratio will provide a sufficient price signal for customers to shift their EV charging to super off-peak

petiods.
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15.0 STUDY RECOMMENDATIONS

BMcD recommends several actions be taken by GMO based on the investigations, findings, and analyses
conducted in this Study and previous Studies referenced in this report. The Study recommendations are

presented herein.

¢ GMO should remove the existing frozen Residential and Small General Service TOU rates from its
rate tariff manual and move the few remaining customers on those rates to one of the new optional

rates in this Study or place them onto the appropriate default rate for their class.

¢ GMO should make modifications to its existing Residential rates and offer new optional rates that
are consistent with internal stakeholder input summarized in Section 3.0 of this Study. If expected
impacts warrant, modifications to existing rates, such as Residential General Use or Small General

Service, should be made gradually.

¢ GMO should implement new optional rates for both the Residential and Small General Service
classes that best meet GMO and KCP&L’s goals and objectives and are consistent with trends
geographically and nationally as outlined in Section 4.0 of this Study. GMO should continue to

monitor state, regional, and national regulatory and rate trends as new rates are implemented.

»  GMO should follow the Rate Transition Plan in Section 5.0 of this Study. This plan initially includes
offering three new Residential rate options as part of a pilot in the next rate case that include (1) a
Demand Rate, (2) a TOU Energy rate, and (3} a TOU Energy and Demand Rate. Resuits of the pilot
will be used to make informed decisions about the rate design and the required system
configurations before rolling out other rate modifications to a larger number of Residential and

Small General Service customers.

¢ GMO should update the new optional Residential and Small General Service rates developed in this
Study following the rate design approach described in Section 6.0 in the future as needed. Future
updates to optional rates should reflect GMO’s CCOS model described in Section 9.0 and provide

rate revenues similar to the GU rates and SH rates described in Section 10.0.

¢ The optional rates should be marketed to all Residential customers through a small rollout and

initially made available to a limited number of GMO’s Residential GU and SH.
¢ GMO will need to measure and verify the impacts of the new optional rates implemented in the pilot.

Several key results that will need to be quantified prior to offering rates to all Residential and Small
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General Service customers will include revenue loss from self-sclection as described in Section 11.0
and customer demand response and revenue impacts as described in Section 12.0.

GMO should use MEEIA as the foundation for the optional rates and these rates should be MEETA
programs for the next MEEIA plan. The recent DSM potential study analyzed these rate options as
demand side measures, to address requirements outlined in the Missouri Chapter 22 Electric Utility
Resource Planning (Integrated Resource Planning or “IRP”). These rates are proposed, in part, to
attempt to achieve the potential demand side benefit identified in the IRP process. However, the IRP
process largely ignores the ratemaking process, patticularly, the treatment of revenue recovery, as it
assumes perfect rate making. Since that is not a reasonable outcome and since these rate design
options align with the goals of MEEIA, it would be appropriate to explore possible inclusion as a
MEEIA type program or like mechanism that recognizes the need for the Company to be kept whole
when promoting energy efficiency, demand response programs, and demand-side rates that are

expected to impact the company’s revenue requirement and ability to recover fixed costs.

GMO should offer the optional Demand, TOU Energy, and TOU Energy and Demand rates in this
Study for all Residential customers and promote them as the rates to use for Residential in home EV
charging as described in Section 14.0 of this Study. These new optional rates will support cost
effective EV charging and other off-peak use. GMO should not implement new rates that require

specific customer end-use equipment and should not offer sub-metered rates.
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KCPA&L Greater Missouri Operations

2018 RATE CASE - DIRECT SCHEDULE 1
TY 6/30/17; Update TBD; K&M &/30/18 PAGE 1 OF 31
Allocation Method: Production - Avg & Excess 4 CP, Transmission - Avg 12 CP Cost of Service
TOTAL GMO LARGE LARGE GENERAL THERMAL
LINE ALLOCATION RETAIL RESIDENTIAL GEN, SERVICE GEN. SERVICE PWR SERVICE TOD SERVICE SERVICE LIGHTING
NC. DESCRIPTION BASIS
(a) &} {c) CH (@ 3] (@ {n) (i) 0
0010 SCHEDULE 1 - SUMMARY OF OPERATING INC & RATE BASE
0020
0030 OPERATING REVENUE
0040 RETAIL SALES REVENUE TSFR 9 30 739,293,032 380,547,793 98,276,013 115,987,834 130,321,978 35,256 529.781 13,594,378
0050 QOTHER SALES REVENUE (447) TSFR 9 120 119,157,171 51,222,934 13,623,143 22,512,208 30,407,855 5,645 122,648 962,738
[elol=0n} OTHER SALES REVENUE (448) TSFR 9 160 465,487 294,467 50,864 53,459 38,922 14 262 27,499
0070 OTHER OPERATING REVENUE TSFR 9280 19,062,683 9,562,664 2,126,877 3.286,012 3,566,425 831 14,566 205,309
0CBC TOTAL OPERATING REVENUE B77,978,372 441,927,857 114,376,897 141,839,513 164,335,180 41,747 667,257 14,789,923
0090
0100 OPERATING EXPENSES
0110 FUEL TSFR & 4080 80,650,017 34,905,908 9421,356 15,183,731 20,429,682 3,852 84,755 640,733
0120 PURCHASED POWER TSFR 9 4090 238,554,773 102,551,635 27,874,232 45,069,466 60,875,198 11,302 245,536 1,927,405
0130 OTHER OPERATION & MAINTENANCE EXPENSES TSFR 9 4100 244,646,695 148,138,059 26,199,798 32,876,478 33,591,040 9,430 158,426 3,573,465
G140 DEPRECIATION EXPENSES (AFTER CLEARINGS) TSFR 5 1460 95,918,984 55,578,690 10,231,935 13,682,192 12,737,037 3.648 65,420 3,620,082
0150 AMORTIZATION EXPENSES TSFR § 4600 7,352,566 4,029,880 758,986 1242722 1,282,433 340 6,074 32316
01860 TAXES OTHER THAN INCOME TAXES TSFR 94710 48,435,890 28,085,066 5,190,054 7,088,572 6,784,371 1,896 33,993 1,241,938
0170 FEDERAL AND STATE INCOME TAXES TSFR 11 950 30,583,283 11,379,836 7,662,792 5,044,761 5,576,565 2,415 10,249 $06.664
0180 TOTAL ELECTRIC OPERATING EXPENSES 746,142,208 384,678,884 87,339,152 120,257 922 141,286,331 32,882 604,453 11,942,584
0180
0200 NET ELECTRIC CPERATING INCOME 131,836,165 57,248,972 27,037,745 21,681,591 23,048,849 8,864 62,804 2,847,339
0210
0220 RATE BASE
0230 TOTAL ELECTRIC PLANT TSFR 3210 3655,504,019 2,103.868,053 391,994 446 542,109,703 515,187 641 144051 2,593,784 99 606,343
0240 LESS: ACCUM. PROV, FOR DEPREC TSFR 3 300 1,328,020,451 773,723,135 142,514,938 191,323,002 178,331,038 50,849 912,559 41,164,930
0250  NET PLANT 2327483568  1,330,144,918 249,479,508 350,786,701 336,856,602 93,201 1,681,225 58,441,413
0260 PLUS:
Q270 CASH WORKING CAPITAL. TSFR 2 40 (52,906,934} (28,715,464) {8,144,608) (8,178,667) (8,747,172) (2,266) {39,493) (1,079,265)
0280 MATERIALS & SUPPLIES TSFR 2 50 43,624,115 25,279,536 4,710,160 6,513,928 6,190,435 1,731 31167 1,196,858
0280 EMISSION ALLOWANCES TSFR 2 60 237,349 102,726 27,727 44,597 60,153 11 249 1,886
0300 PREPAYMENTS TSFR 2 100 2,314,089 1,331,837 248,149 343,178 326,136 91 1,642 63,055
0310 FUEL INVENTORY TSFR 2 160 25,844,916 11,229,146 3,030,828 4,874,918 6,575,396 1,239 27,266 206,122
0320 DEFERRAL OF DSM/EE COSTS TSFR 2 180 6,712,507 3,410,788 752,214 1,186,657 1,305,944 298 5,195 51412
0330 REGULATCRY ASSETS TSFR 2 260 38,443,185 22,405,919 4,051,737 5,722,732 5,410,890 1.586 27,819 322,501
0340 LESS:
0350 CUSTOMER ADVANCES FOR CONSTRUCTION TSFR 2310 5,075,955 3,211,048 554,654 582,954 424,429 153 2,858 299,861
0360 CUSTOMER DEPOSITS TSFR 2 320 7,182,331 6,324,714 802,445 50,088 4,137 45 22 0
0370 TOTAL ACCUMULATED DEFERRED TAXES TSFR 2 330 472,013,338 271,659,880 50,615,895 69,999,379 66,523,094 18,600 334,820 12,861,570
0380 TOTAL RATE BASE 1.807,881,1658  1,083.994,085 204,182,720 290,660,744 281,526,725 77,003 1,397,272 46,042,550
03%0
0400 RATE OF RETURN 6.910% 5.281% 13.242% 7.425% 8.187% 11.498% 4.495% 6.184%
0410 RELATIVE RATE OF RETURN 1.00 0.76 1.82 1,07 1.18 1.66 0.65 0.89
0420
0430
0440
0450
0460
0470
0480
112912018, 9:27 AM GMO - Combined COS Avg & Excoss 4 CP 01-02-18 WN, CCST OF SERVICE
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KCP&L Greater Missourl Operations

2018 RATE CASE - DIRECT SCHEDULE 1
TY 6/30/17; Update TBD; K&M 6/30/18 PAGE 3 OF 3.2
Allocation Method: Production - Avg & Excess 4 CP, Transmission - Avg 12 CP Cost of Service
TOTAL GMO LARGE LARGE GENERAL THERMAL
LINE ALLOCATION RETAIL RESIDENTIAL GEN. SERVICE GEN.SERVICE PWR SERVICE TOD SERVICE SERVICE LIGHTING
NO, DESCRIPTION BASIS
(a) ()] (e} () (@) 0 @) (h} ® iy
0480 .
0500

1/29/2018, €:27 AM

GMO - Combinod COS Avg & Excess 4 CP 01-02-18 WN, COST OF SERVICE
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KCP&L Greater Missouri Operations
2018 RATE CASE - DIRECT
TY 6/30/17; Update TBD; K&M 6/30/18

Cost of Service

TABLE 4

Cost of Service Resuits - Unbundled Customer, Demand and Energy Cost Components

Customer Class

(a)

RESIDENTIAL
General Use
Space Heating
Other Use
Net Metering - General Use
Net Metering - Space Heating

GENERAL SERVICE
No Demand - Secondary
Net Metering No Dem - Sec
Sep Met - Space Htg/Water Hig
Secondary
Net Metering Demand - Sec
Primary

LARGE GENERAL SERVICE
Secondary
Primary
Net Metering - Secondary

LARGE POWER SERVICE
Secondary
Net Metering - Secondary
Primary
RTP Primary
Substation
Transmission

GENERAL SERVICE TOD
THERMAL SERVICE
METERED LIGHTING

NON-METERED LIGHTING

Notes:

Uniform Rate of Return @ 7.66%

Monthly ($)
Customer

Charge
(b)

$14.50
$14.13
$15.14
$13.62
$14.34
$15.91

$15.13
$15.65
$12.22
$13.48
$14.56
$20.62
$16.35

$50.55
$50.55
$50.55
$50.55

$589.10
$569.67
$569.66
$655.82
$655.89
$655.60
$655.52

$50.55
$569.67
$1,169.06

$42.82

Energy Costs
{$/kWh)
Annuat

(c)

0.0264
0.0266
0.0261
0.0258
0.0260
0.0255

0.0262
0.0263
0.0257
0.0258
0.0262
0.0261
0.0253

0.0260
0.0261
0.0252
0.0260

0.0256
0.0260
0.0260
0.0253
0.0251
0.0248
0.0243

0.0262
0.0263
0.0260

0.0259

Demand Costs
{$/kWh)
Annual

{f)

(1) Allocation Method: Production - Avg & Excess 4 CP, Transmission - Avg 12 CP

0.0794
0.0871
0.0705
0.0842
0.0776
0.0822

0.0552
0.0553
0.0512
0.0544
0.0551
0.0570
0.0392

0.0499
0.0503
0.0399
0.0520

0.0352
0.0379
0.0363
0.0347
6.0320
0.0303
0.0231

0.0527

0.0440

0.0308

0.0307
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KCPAL Grooter Mi Op Clas= Ry ~For Qlrect flling + ER-20718-014¢
) (B) ©) () " HeF%
281% -0.32%
Rovenue from Exlsting Rogquested Incraann-
Revenue from Existing

Raten {Including FAC, " from Rov Model Ad] Roguest Incroases

GMO RATE CLASSIFICATION kiwh DSIM, RESRAM, ang FAC CSIM A RESRAM Adjustmonts EDR crodita Milac, Ad]* me:;}o::;‘.:::-?sm excluding EDR groat. FAC lmpact Proposod Revanug
EDR} up (Equal Increase)

LARGE POWER TOTAL 2,091,080,880 § 126,228,300 § {3982418) § 7208804 % 1,710,588 § (585,113 3 (890,436) $ 120,321,978 5 2,403,422 53081720 3 1208,425.598.27
LARGE GEN 5VC TOTAL 1522811697 & 122,504,745 3§ 2,373172) $ 754502 5 1005425 § {302,805) 5 115,087,987 & 3,029,083 $2651430 § 113,426,306.04
SMALL GEN SVC TOTAL 840,780,340 5 104,090,010 % (1,873,021} 3 8,050,229 § 7381 T - 5 96.,065.020 § 2,584,502 -31,224,850 § 07,741,080.22
RESIDENTIAL TOTAL 3450,730477 § 381,062,187 § (5.842,881) 4803577 3 2,655,316 $ - H 3705770 § 9.820,15% $5,154,088 & 383,211,260.73
GENERAL TOD 351,187 3 3r2en 3 (531 3 2370 & 207 3 - 5 35258 § 921 4560 $ H,695.82
THERMAL 8,281,804 § SI3818 § {12.906) 3 51,357 & 6,640 5 - 3 520,781 § 13,858 515253 § 514,527.96
METERED LIGHTING 1,348,035 % 328865 % 204 5 - 3 1.028 § - i 12034 3 3404 -51,802 & 128,430.73
GMO Motorod TOTALS 8,022,001,820 § 745,238,115 % (13,888,811 $ 26,228,347 $ 6,147,493 § (953,778) § (890,438) § 725820153 % 18,955,382 § (2,321,433) $ 723,482,812
UNMETERED LIGHTING 78,298,172 5 13800071 § {142,069) I - 5 48560 & - $ (560,444} § 13454037 4 331,620 -$33,604 § 13,430,232.27
GMO TOTAL 8,100,899,792 £ 39,196,187 % {14,0%1,736) § 28228047 5 0,190,053 $ {083.778) § {1,489 883) $ 710,263,190 § 14307002 % (2,355,237} & 730,913,844

~Adjusimani includes Co Use which 15 NOT port of billed revenuns. Adaivonaily,

athor LPS adustmantivevenues.

A lata rete awlicher facior adjustmant effacted LGS rovonuan by 5457

ncrons gl clabges, cohelstent with tho MELIA S8A, on adjunimant of lsl yoar ratall bane ealos ara mado (o reflect MCEIA

gu. ADHMLPS

wios made of $800,438. Noto: All other adjuntmonts wars Face at the cuntomor ievet conmatant win all
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KCQPSL Groator Op Closs = For Direct fling - ER-2013.0146
) (B} o] ) (E} {F} H=F"%
281%
GHME RATE CLASSIFICATION KW i:‘::ﬂ:;{:m,i‘}:‘;‘;“ FACA DSIM Ad] RESRAM Adjuntments EDR cradits Misc. Adl ::e:.::m ":L?:Eﬁgfﬁ Rm‘;’:ﬁ‘m’:ﬂ” P d R
D3IV, RESRAM, and Juntment crof Isc. Ad) nd“:tm ok sxeluding EDR gro roposad Revanuo
EDR) Justment up (Equal Incroaco)
LARGE POWER TOTAL 20610806880 § 126238080 S (3.962,418) 3 7,268,804 & 1710588 (561.113] 5 {899,428) § 1303978 5 3,403,427 ¢ 132,023,689
LARGE GEN SYC TOTAL 1522611697 § 122,504,745 5 2373172) § 7854502 % 1035425 (392.605) $ 115907921 § 3,026,083 117,502,532
SMALL GEN SVC TOTAL 040,780,840 § 104,080,018 § (1,673,021} % 6.058,220 ¢ 736,181 $ - 3 98066630 % 2,684,562 100,258,914
RESIDENTIAL TOTAL 3.458, 730477 § 81,683,007 5 (5,842,581} 3 4003,577 ¢ 2055316 o - 13 370857176 § 9.820,165 334 470,752
GENERAL TOD 381,187 & 37291 § {841} § 2,578 & 97 3 - 3 35258 § 9 35,716
THERMAL 6281604 § 573319 $ {13,065} $ M6 § €540 ¢ - 13 528,781 3 13,805 530,699
METERED LIGHTING 1,346,035 § 178885 & 2714) § - % 3,008 % - 3 130,341 5 3,404 132,043
CMO Maoterad TOTALS 4.021,601,020 3 TAS2M0.115 $ {13,868,817) § 20,228.847 % 0,147483 § {053,778} % {80428) 725,828,153 % 18,055,382 s 744,960,343
UNMETERED LICGHTING 78288172 § 13,800071 § (142,959} § 5 48,580 § - g (590484} 13404 037 3 351,620 ¥ 13,628 B4G
CMO TOTAL 8.100,800,702 % 758,108,487 & {14.011,780) $ 26,228,847 % 1,100,853 § 053,778} (2,480,883} % 730,793,100 $ 10,307,002 §: 758,600,180
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KCP&L Greater Missouri Operations Proposed Non-Rate Tariff Revisions
Case No. ER-2018-0146

Tariff Book Tariff Sheet No.  Name of Schedule Proposed Change Support
Rates 1 Table of Contents Retire Schedule MO721, Schedule MO731, and  The Company is proposing to eliminate the non-residential Real-Time
MOT737 Pricing program. There are no customers served on these frozen
rates. Additionally, the administrative effort to continue to offer this
unused product and maintain the tariff is overly burdensome.

(1.2) Mark Private Area Lighting as Frozen The Company is proposing to freeze these rate schedules and
implement an original Private Unmetered LED Lighting Service for
new customers.

In reference to Thermal Energy Storage Pilot, To correctly reflect the Thermal Energy Storage Pilot Program rate

change rate code MOB59 to MOB50. code.

Include the proposed Schedule MORPL and The Company is proposing to add an original Private Unmetered LED

Schedule MOCPL. Lighting Service to its Rate Book 1 to phase out its current Private
Area Lighting rate schedules.

Include the proposed Schedule SSP. The Company is proposing to add a Solar Subscription Pilot Rider to
its Rate Book 1 for residential and non-residential customers.

Include the proposed Schedule MORT, Schedule The Company is proposing to add three Residential pilot programs to

MORD, and Schedule MORDT. its Rate Book 1: {1) Residential Time of Use (Pilot); (2) Residential
Demand (Pilot); and (3} the Residential Demand plus Time of Use
{Pilat) based on findings supperted within the multiple rate design
reparts being filed.

2 Adjust schedules by page number within each To maintain consistency of rate books across jurisdictions.

class or section.
2.1 Create an original Sheet 2.1,

1,2.1)

Include the Primary Discount Rider
Add an Riders and Surcharges section.

include the proposed Schedule MOPS-1

Include the proposed Schedule RER

An ariginal Sheet 2.1 is necessary to make room for various Rate
Book 1 preposals being made by the Company.

The current Sheet 2 does not include the Primary Discount Rider.
To maintain consistency of rate bocks across jurisdictions.

The Company is proposing to add a Large Power Off-Peak rider to its
Rate Book 1 to maintain consistency across jurisdictions,

The Company is proposing to add a Renewable Energy Rider
Program Rider to its Rate Book 1 to provide non-Residential
Custorners a voluntary opportunity to purchase renewable energy.

Scheduie MEM-7
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KCP&L Greater Missouri Operations Proposed Non-Rate Tariff Revisions
Case No, ER-2018-0146

Tariff Book Tariff Sheet No.  Name of Schedule Proposed Change Support
Include Schedule S8R The Company is proposing to add an original Standby Service Rider
Include the proposed Schedule CCN The Company is proposing to add a Public Electric Vehicle Charging

Station Service to its Rate Book 1 for both residential and non-
residential customers.

Schedule MEM-7
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KCP&L Greater Missouri Operations Proposed Non-Rate Tariff Revisions
Case No. ER-2018-0146

Tariff Book

Tariff Sheet No,

Name of Schedule

Proposed Change

Support

47,48, 91, 92,135

Misc. Unmetered Lighting

Add rate codes to section headers.

To maintain consistency across Rate Book 1.

47-48, 91-84

50.1, 95.1

Private Area Lighting

Application for Private Area
Lighting Service

Freeze tariffs

Retire Sheet 50.1 and Sheet 95.1.

The Company is proposing to freeze these rate schedules and offer
an original Private Unmetered LED Lighting Service to new
customers.

The Company's proposal to freeze its Private Area Lighting service
will make it unavailable to new customers, and render the Apglication
for Private Area Lighting Service irrefevant.

50

Cutdoor Night Lighting

Adjust language to remove second sentence of
final paragraph under the Special Rules section.

The language is repeated in the Adjustments and Surcharges section
on the same sheet,

73-77

Real-Time Pricing Program

Delete language and make Reserved For Future
Use

The Company is proposing to eliminate the non-residential Real-Time
Pricing program. There are no customers served on these frozen
rates. Additionally, the administrative effort fo continue to offer this
unused product and maintain the tariff is overly burdensome.

102

CoGeneration Purchase
Schedule

Rename the schedule Parailel Generation
Contract Service and adjust the language of
Schedule MQ700.

The Company is proposing to adjust language to incorporate safety,
interconnection, and metering requirements and to rename the
schedule to Parallel Generation Contract Service to align with other
jurisdictions.

103-104

Special Isolated Generating
Plant Service

Retire schedule.

The Gompany is proposing 10 eliminate the non-residential Reai-Time
Pricing program. There are no customers served on this rate.
Additionally, the administrative effort to continue to offer this unused
product and maintain the tariff is overly burdensome.

109, 109.(1-3)

Solar Subscription Pilot Rider
(New)

Create original Schedule SSP.

The Company is proposing to add a Solar Subscription Pilot Rider to
its Rate Book 1 to give residential and non-residential customers an
opportunity to subscribe to seolar rescurce electricity.

Schedule MEM-7
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KCP&L Greater Missouri Operations Proposed Non-Rate Tariff Revisions
Case No, ER-2018-0146

Tariff Book

Tariff Sheet No.

Name of Schedule

Proposed Change

Support

127.(1-11),
127.(13-23)

Fuel Adjustment Clause

Adiust language te account for operational
changes.

The Company is proposing: (1) to resubmit the current FAC tariffs
identified on Sheet Nos. 127.1 ~ 127.11 with an update to the
{anguage within the subtitle of each making them applicable for
service provided from June &, 2017 through the effective date of the
proposed ER-2018-0145 rate case, as these are the FAC rules and
rates currently in effect; and (2) to submit a new set of Original Tariff
Sheets 127.13 — 127.23 as part of our ER-2018-0145 Rate Case that
will update language for operational changes as well as update the
allowabie SPP transmission percentage recoverable through the FAC
to 2016 FERC Form 1 data, update the base rate to reflect current net
fuel costs and net system input, add language to establish additional
voltage levels with regard to the FAC tariff rate recovery, anc to add
language related to the Renewable Energy Rider tariff,

128, 128.(1-4}

Standby Service Rider (New)

Create original Schedule SSR.

The Company is proposing to add a Standby Service Rider in an
effort to maintain the consistency of rate books across jurisdictions.

139, 138.(1-5)

Renewable Energy Rider
{New)

Create original Schedule RER.

The Company is proposing to add a Renewable Energy Rider in an
effort to provide non-residential customers a voluntary opportunity to
purchase clean energy from renewable energy sources contracted by
the Company.

140 Primary Discount Rider Adjust availability language. The Company is proposing to make the Primary Discount Rider
available fo all non-residential custorners.

141-145 Special Contract Rate Adjust all language and retire Sheet Nos. 143« The Company is proposing to adjust the language of its Special

145, Contrat Rate in order to reflect its proposed elimination of the Real-
Time Pricing program and to maintain consistency of rate books
across jurisdictions.

146.(5-6) Residential Time of Use Create original Scheduie MORT. The Company is proposing to add a Residential Time of Use pilot

{New} program o its Rate Book 1 based on findings supported within the
multiple rate design reports being filed.

146.(7-8) Residential Demand (New) Create original Schedule MORD. The Company is propesing to add a Residential Demand piiot
program to its Rate Book 1 based on findings supported within the
multiple rate design reports being filed.

146.(9-10) Residential Demand plus Create original Schedule MORDT, The Company is proposing to add a Residential Demand plus Time of

Time of Use (New)

Use pilot program to its Rate Book 1 based on findings supported
within the multiple rate design reports being filed.

Schedule MEM-7
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KCP&L Greater Missouri Operations Proposed Non-Rate Tariff Revisions
Case No. ER-2018-0146

Tariff Book Tariff Sheet No.  Name of Schedule Proposed Change Support
149 Large Power Service Adjust language defining a Primary voltage The Company is propasing to delete the second sentence within the
customer. definition of a primary voltage customer %o better align the language
with the Company's operating conditions.
152, 152.(1-4) Private Unmetered LED Create Original Schedule MORPL and Schedule The Company is propesing to add an original Private Unmetered LED
Lighting Service (New) MORCPL tighting Service for both residential and non-residential custmers to

its Rate Book 1 in an effort to replace its current Private Area Lighting
rate schedules.

153-153.1 Large Power Off-Peak Rider Create original Schedule MOPS-1 The Company is proposing to add a Large Power Off-Peak rider to its
{New) Rate Book 1 to maintain consistency across jurisdictions.

154, 154.{1-2) Clean Charge Network {New) Create original Schedule CCN. The Company is proposing to add a Clean Charge Network to its
Rate Book 1 for both residential and non-residential customers.

Schedule MEM-7
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KCP&L Greater Missouri Qperations Proposed Non-Rate Tariff Revisions
Case No. ER-2018-0148

Tariff Book Tariff Sheet No. Name of Schedule Proposed Change Support
Rules and R-1 Table of Contents Adjust language referencing Rule 5.05 to Sheet  The Company is proposing to move the current language of Rule 5.05
Regulations Ne, R-33.2. to an original sheet 33.2 to maintain chronological order of its Rules
and Regulations Book 1.
R-2 Table of Contents Adjust language referencing Rule 7.07 Extension The Company is proposing to move the current language of Rule 7.07
Upgrade to Sheet No. R-52. Extension Upgrade to Sheet No. R-52 to accommodate additiona!
language to Rule 7.04(D) on Sheet No. R-51.
R-20 Charge for Reconnection or Adjust and add language in Rule 2.07. The Company is proposing to add language to its Rules and
Coliection Regulations Beok 1 that states if any customer were to terminate their
electric service and request the Company to reconnect service within
one years time, they must pay a Restoration Charge on top of any
unpaid balance before electric service may be connected again. This
proposed language will maintain consistency of Rules and
Regulations beoks across jurisdictions.
R-33.2, R-33.3 Non-Standard Metering Create an original Sheet R-33.2 to contain To move the current language of Sheet No. R-33.3 to an original
Service language on 33.3, and retire Sheet R-33.3. Sheet No. R-33.2 to maintain chronological order of its Rules and
Regulations Baok 1.
R-50, R-51 Extension of Electric Facilities Add language in Rule 7.04(D) to coincide with The Company is proposing to add Rule 7.04(D) to its Rules and
proposed language added by Order in KCP&L-  Regulations Book 1 identifying construction charge reduction amounts
MO Rule 8.04(D) specific for Residential and Non-Residential custemers who locate
Distribution Extensions on underutilized circuits, This proposed
language will maintain consistency of Rules and Regulations books
across jurisdictions.
R-52 Extension Upgrade Remove language frorn Sheet R-51 and place en The Company's proposal to add Rule 7.04(D) reguires the move of
Sheet R-52. Rule 7.07 to Sheet No. R-52,
R-63 Sumnmary of Types and Remove Rule 10.12 from table. The Company is proposing to eliminate its MEEIA Cycle | Mpower
Amount of Reimbursements Rider program from its Rules and Regulations Book 1 because the
Allowed program is not available after December 31, 2015.
R-63.(22-26) Mpower Rider Eliminate Rule 10.12. The Company is proposing to eliminate its MEEIA Cycle | Mpower
Rider pregram from its Rules and Reguiations Book 1 because the
program is not available after December 31, 2015.
R-66 Summary of Types and Adjust language to correct a misslabel in the

Amount of Charges Allowed
Restoration Charge.

Type of Charge column and define the proposed

The Company is proposing to: (1) adjust the language identifying the
Reconnection Charge in Rule 2.07(A) as a Reconnection Charge;
and (2) to add language defining the Restoration Charge proposed
through Rule 2,07.
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