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Executive Summary

Staff's Class Cost-of-Service (CCOS), Rate Design, Environmental Cost Recovery

Mechanism (ECRM) Rate Design, and Fuel Adjustment Clause (FAC) objectives in this case

are:;

. To present updated CCOS studies based upon the August 1, 2008 — July 31, 2009

twelve month period.

. Provide the Commission with a rate design recommendation for determining each

customer class’s relative measure of class cost responsibility.

. Provide a method to collect the Commissicn ordered overall increase in revenues.
. Retain all of the existing rate schedules, rate structures and important features of the

current rate design.

. To present Staff’s proposed ECRM rate design for an ECRM for AmerenUE, if the

Commission approves one.

. To present the Staff’s proposed changes to AmerenUE’s current FAC rider, including

a proposed update of the FAC Net Base Fuel Cost (NBFC).

The results of Staff’s CCOS studies (two studies) for AmerenUE are summarized in

Table 1. Table 1 shows the rate revenue changes necessary for each customer class’s current

rate revenues to exactly match with AmerenUE’s cost of serving that class as determined by

Staff. Staff presented its determination of the cost of serving each class from cost of service

accounting information as determined by Staff and presented in its Revenue Requirement

study filed in this case on December 18, 2009.
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Summary Results of CCOS Studies

Table 1

Summary Results of Staffs CCOS Study

Judgmental Encrgy Weightings 4 CP Method

Small Large Large Large
General General Primary Transmission System
Residential Service Service (1) Service Service Average
Revenue Deficiency $186,394,064 $15,995 478 ($4,666,440) $16,947,820 $19,832,817 $234,503,739
Required % Increase 19.35% 6.44% 0.72% 10.14% 1425% 10.68%
(1) Large General Service and Small Primary Service classes combined
Summary Results of Staffs CCOS Swudy
Capacity Utilization Method
Small Large Large Large
General General Primary Trensmission System
Residential Service Service (1) Service Service Average
Revenue Deficiency $182,997,203 $15,904,206 ($3,301,611) $17,690,729 $21,213212 $234,503,739
Required % Increase 19.00% 6.41% 0.51% 10.58% 15.24% 10.68%

(1) Large General Service and Small Primary Service classes combined

Staff’s CCOS studies show the need for a system average increase of 10.68 % to

AmerenUE’s rate revenues. Staff’'s CCOS studies show that the Residential (RES), Small

General Service (SGS), Large Primary Service (LPS) and the Large Transmission Service

(LTS) classes are each contributing less revenues to AmerenUE than AmerenUE’s cost to

serve them. The Large General Service (LGS) class, which consists of the combined large

general service and small primary service customers, is paying more revenues to AmerenUE

than AmerenUE’s cost to serve it. Based on Staff’s CCOS study results, Staff proposes minor

shifts in the revenue responsibilities of the RES and LGS classes. Staff proposes to make

revenue neutral adjustments based on Staff’s CCOS study (4 CP Method) to increase RES

class revenue responsibility by $3.0 million (0.3%) and decrease the revenue responsibility of

the LGS class by $3.0 million (-0.5%).
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Staff’s rate design recommendations are:

e Afier the revenue neutral adjustments recommended above are made, any overail
revenue increase should be implemented as an equal percentage increase to each
customer class, including the lighting class;

e Return non-residential rate schedules to voltage level interrelationship uniformity;
s Increase the residential customer charge to $8.50;

e Increase small general service customer charges to $9.28 for single phase service and
$18.56 for three phase service.

Staff’'s ECRM rate design recommendations are:

¢ The Commission adopt ECRM tariff sheets attached as Schedule MSS-9;

e To propose wording on customers bills of “Environmental Cost Recovery
Adjustment” for the amount shown on the bill for the ECRM.

Staff’s FAC rate design recommendations are:

¢ Refinement of the Fuel and Purchased Power Adjustment Clause true-up process to
allow each true-up to occur after the completion of a full recovery period;

Inclusion of the cost of quality adjustments related to the sulfur content of coal
assessed by coal suppliers;

e Changes in the Taum Sauk factor to update the value of Taum Sauk; and
Changes to voltage level adjustments consistent with updated system loss factors

Rebase fuel and purchased power costs
II. Class Cost-of-Service

A. Results of Staff’s CCOS Studies

The purpose of a CCOS study is to determine whether each class of customers are
providing the utility with a reasonable level of revenue necessary to cover the investments and
costs of providing electrical service to that class. A CCOS study provides a basis for
allocating and/or assigning an electric utility’s total jurisdictional cost of providing electric
service to various customer classes in a manner which best reflects cost causation. The results

of a CCOS study determine class revenue requirements/responsibility of each customer class
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for its equitable share of the utility’s total annual cost of providing electric service within a
given jurisdiction (Missouri retail in this case).

The results of a CCOS study can be presented either in terms of the rate of return
realized for providing service to each class, or the results can be presented in terms of the
revenue shifis (expressed as negative or positive dollar amounts or percentages) that are
required to equalize the ufility’s rate of return from each class. A negative amount or
percentage indicates revenue from the class exceeds the cost of providing service to that class
and, therefore, rate revenues should be reduced, i.e., the class has overpaid. A positive
amount or percentage indicates revenue from the class is less than the cost of providing
service to that class and, therefore, rate revenues should be increased, i.e., the class has
underpaid. Staff prefers to present its results in the latter format (i.e., negative or positive
dollar amounts or percentages), and the following results of the Staff’s analysis are presented
in terms of the shifts in revenue that produce an equal rate of return for AmerenUE from each
class.

Staff used the following customer classes that correspond to AmerenUE'’s current rate
schedules: RES; SGS; LGS, which includes both LGS and Small Primary Service (SPS);
LPS; LTS; and Lighting (LTG). Both of Staff CCOS studies allocate costs to five customer
classes that correspond to AmerenUE’s current rate schedules. Staff used cost-of-service
factors to refunctionalize the costs and revenue of the final AmerenUE customer class, LTG,
to the other classes that were included in Staff’s CCOS study.

In this case, Staff presents two different CCOS studies. The first uses a traditional
method of allocating investment and costs based on Judgmental Energy Weightings (4 CP

Method) as described in the National Association of Regulatory Utility Commissioners
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(NARUC) ELECTRIC UTILITY COST ALLOCATION MANUAL, January 1992 (NARUC

Manual). The second CCOS study involves the Capacity Utilization Method which Staff has

used for many years.

The results of Staff’s CCOS studies are outlined in Table 2 below which shows the

changes to each class’s current rate revenues required to exactly match each class’s rate

revenues with AmerenUE’s cost to serve that class, as determined by Staff’'s CCOS studies.

Staff’s results are also presented as a revenue-neutral, percent increase to each class’s rate

revenues.
Table 2
Summary Results of Staff's Revenue Neutral CCOS Study
Judgmental Energy Weightings 4 CP Method
Smait Large Large Large
General General Primary Transmission System

Residential Service Service (1} Service Service Average
Revenue Deficiency $186,394,064 $15,995478 {$4,666,440) $16,947,820 $19.832 817 $234,503,739
Required % Increase 19.35% 6.44% -0.72% 10.14% 14.25% 10.68%
Less System Average -10.68% -10.68% -10.68% -10.68% -10.68% -10.68%
Revenue Neutral % Increase 8.67% -4.24% -11.40% -0.55% 3.57% 0,00%
(1) Large General Service and Small Primary Service classes combined

Summary Results of Staff's Revenue Neutral CCOS Study
Capacity Utilization Method
Small Large Large Large
General General Primary Transmission System

Residential Service Service (1) Service Service Average
Revenue Deficiency $182,997,203 $15,904 206 ($3,301,611) $17,690,729 $21,213,212 $234,503,739
Required % Increase 19.00% 641% -0.51% 10.58% 15.24% 10.68%
Less System Average -10.68% -10.68% -10.68% -10.68% -10.68% -10,68%
Revenue Neutral % Increase 8.32% 4.27% -11.19% -0.10% 4.56% 0.00%

(1) Large General Service and Small Primary Service classes combined

Revenue neutral means that the revenue shifts among classes do not change

utility’s total system revenues.

the

Staff finds the revenue neutral format aids in comparing

revenue deficiencies between classes and makes it easier to propose revenue neutral shifts
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between classes, if appropriate. The revenue neutral percent increase to a class’s rate revenue
is calculated as follows: the overall system average increase of 10.68% is subtracted from
each class’s required percent increase to rate revenue.

Based on Table 2, on a revenue neutral basis, the RES class is providing between
8.67% and 8.32% legs revenues to AmerenUE than AmerenUE’s cost to serve that class, the
SGS class is providing between 4.24% and 4.27% more revenues to AmerenUE than
AmerenUE’s cost to serve that class. The LGS class is providing 11.40% and 11.19% more
revenues to AmerenUE than AmerenUE’s cost to serve that class, AmerenUE’s revenues
from the LPS class nearly match AmerenUE’s cost to serve that class as Staff’s studies show
that the LPS class is providing between 0.55% and 0.10% more revenues to AmerenUE than
AmerenUE’s cost of serving that class, the LTS class is providing between 3.57% and 4.56%
less revenues to AmerenUE than AmerenUE'’s cost of serving that class. Because a CCOS
study is not precise it should be used only as a guide for rate design. Based on its study
results and judgment Staff recommends only revenue neutral adjustments to the RES and LGS
classes. Only the Staff’s CCOS study results for these two classes show a greater than five
percent (5%) differential from AmerenUE’s revenues from them and AmerenUE’s cost to
serve them. The Staff’s CCOS studies show that AmerenUE’s revenues from the SGS, LPS,
and LTS classes are each within 5% of AmerenUE’s cost to serve them; therefore, Staff is not
recommending any revenue neutral adjustments for these classes.

A summary of model output for Staff’s CCOS studies are attached as Schedule MSS-1

and MSS-2.
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B. Class Cost-of-Service Overview

Staff’s CCOS study generally follows the procedures described in Chapter 2 of the
NARUC Manual. Staff produced an embedded cost study using historical information
developed from data collected over the twelve months ended July 31, 2009. Because of a
trend Staff observed in customer usage and the availability of data through July 31, 2009, the
Staff used customer usage data known and measureable as of July 31, 2009, rather than at the
end of the test year, March 31, 2009. While reviewing AmerenUE’s daily load research and
net system input data for the twelve months ending March 2009, the Staff discerned an
unanticipated trend. The average daily load for the spring of 2009 trended lower and
appecared possibly less responsive to weather than the average daily load for the spring of
2008. This led to further Staff analysis of the Net System Input average daily load through
July 31, 2009. Further analysis confirmed that the trend of lower daily load for the spring of
2009 compared to 2008 continued through July 31, 2009. After careful deliberation, the Staff
chose the option of normalizing data for the twelve months ending July 31, 2009. Before
electing this option the Staff explained to other parties, including AmerenUE, why it was
planning to choose the twelve months ending July 31, 2009, and no party objected or raised
any concern. This is further discussed in Staff Report dated December 18, 2009 on pages 51
though 53.

The cost allocation process consists of threc major parts: functionalization,
classification and allocation.

1. Functionalization
A utility’s equipment investment and operations can be organized along the lines of

the function (purpose) that each piece of equipment or task provides in delivering electricity
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to customers. Major functional areas include generation, transmission, distribution, and
customer services. Schedule MSS-3 is a diagram of a typical vertically integrated electrical
system, and illustrates the concept of functionalization. Electric power is produced at the
generation station, transmitted some distance through high voltage lines, stepped down to
secondary voltage and distributed to secondary voltage customers. Other customers (high
voltage and primary voltage) are served from various points along the system.

In practice, each major Federal Energy Regulatory Commission (FERC) account is
assigned to the functional area that causes the cost. This assignment process is called
functionalization. Some costs cannot be directly attributed to a single functional area, and are
shared between functions. These costs are refunctionalized to more than one functional area,
with the distribution of costs between functions based upon some relating factor (the costs in
the FERC account are distributed based on a relationship of the distributed cost to a function
rather than all the costs in that account being associated to a particular function). As an
example, it is reasonable to assume that social security taxes e;re directly related to payroll
costs so that these taxes can be assigned to functions in the same manner as payroll costs. In
this case, the ratio of labor costs assigned to the various functional categories becomes the
factor for distributing social security taxes between functional groups.

Yet other costs can be clearly attributed to providing service to a particular class of
customers, and these costs can be directly assigned to that customer class. Special studies are
undertaken by the utility to determine the assignment of costs. An example of a direct
assignment is the assignment of the cost of a transmission system used only by a large

customer on a particular rate schedule to the rate class associated with that rate schedule.
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Functionalized costs are then subdivided into measurable, cost-defining service
components. Measurable means that data is available to appropriately divide costs between
service components. Cost-defining means that a cost-causing relationship exists between the
service component and the cost to be allocated. Functionalized costs are often divided into
customer-related costs and demand-related costs. In addition, some functionalized costs can
be classified on the basis of the voltage level at which the customer receives electric service.
For example, high-voltage customers do not utilize the portion of the distribution system that
operates at lower voltages, even though the distribution function may contain both high-
voltage and low-voltage service components.

2. Classification

Classification is a means to divide the functionalized, cost-defining components into a
1) customer component, 2) demand component, 3) and an energy component for rate design
considerations.

Customer-related costs are the costs to connect the customer to the electrical system
and to maintain that connection. Examples of such costs include meter reading expense,
billing expense, postage expense, customer accounting expense, customer service expense,
and various distribution costs (plant, reserve, and operating and maintenance expenses). The
customer components of the distribution system are those costs necessary to make service
available to a customer. The January 1992 edition of the NARUC Manual references
customer-related, demand-related and energy-related cost components for all distribution
plant and operating expense accounts, other than for substations and street lighting.

Demand-related costs are rate base investment and related operating and maintenance

expenses associated with the facilities necessary to supply a customer’s service requirements
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during periods of maximum, or peak, levels of power consumption each month. The major
portion of demand-related costs consists of generation and transmission plant and the non-
customer-related portion of distribution plant. Demand-related costs arc based on the
maximum rate of use (maximum demand) of electricity by the customer. In addition, some
demand-related investment and costs can be classified on the basis of voltage level at which
the customer receives electric service. For example, high voltage customers do not utilize the
portion of the distribution system that operates at lower voltages, even though the distribution
function may contain high voltage and low voltage service components.

Energy-related costs are those costs related directly to the customer’s consumption of
electrical energy (kilowatt-hours) and consist primarily of fuel, fuel handling, a portion of
production plant maintenance expenses and the energy portion of net interchange power costs.

The purpose of classification is to make the third step, aliocation, more accurate. For
example, assume a special study shows that overhead lines for distribution can be classified
into a demand component directly related to a customer’s maximum rate of energy usage, and
a customer component that is directly related to the fact that a customer exists and requires
service. The demand-related portion of overhead distribution line costs can be allocated on
the basis of customer maximum demands and the customer-related portion can be allocated on
the basis of the number of customers in each class. Typically, the information allowing
classification is obtained through special studies of the distribution system. These studies
often include statistical analysis of equipment and labor costs, and line losses.

3. Aliocation
Afier the costs have been functionalized and classified, the next step in a CCOS study

is to allocate costs to the customer classes. This process involves applying the allocation

10
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factors developed for each class to each component of rate base investment and each of the
elements of expense specified in the jurisdictional cost of service study. The aliocation
factors or allocators determine the results of this process. The aggregation of such cost
allocations indicates the total annual revenue requirement associated with serving a particular
customer class. Allocation factors are chosen that will reasonably distribute a portion of the
functionalized costs to each customer class on the basis of cost causation. Allocation factors
are typically ratios that represent the fraction of total units (e.g., total number of customers;
total annual energy consumption) that are attributable to a certain customer class. These
ratios are then used to calculate the fraction of various cost categories for which a class is
responsible. The operating revenues of each customer class minus its total operating expenses
provide the resulting net income to the utility of each class. The net operating income divided
by the aliocated raté base of each class will indicate the percentage rate of return being earned

by the utility from a particular customer class.
C.  Staff Class Cost-of-Service Studies
Staff’s costs and revenues from the rate case with Staff’s estimated true-up costs and

revenues through January 31, 2010, were used in Staff’s CCOS studies.

1. Data Sources

Staff's CCOS studies are a continuation and refinement of a prior Missouri
jurisdictional cost of service study. Data was also obtained from Staff’s direct revenue
requirement cost of service filing on December 18, 2009 for this case and include:

o Adjusted Missouri Jurisdictional Investment and cost data by FERC account;
¢ Annualized, Normalized Rate Revenues;

¢ Peak Demand and Energy consumption data for all rate classes; and
s Off-System Sales.

11
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Data was also obtained from AmerenUE witness William M. Warwick’s Direct

Testimony and Workpapers from this case which include:

e Customer Demand Splits;

o Customer Non-Coincidental Peaks;

» Customer Maximums;

e Annual Energy by Class; and

e Certain allocation factors (AF-7, AF-7A and AF-12)
2, Classes

Staff used the following customer classes that correspond to AmerenUE’s current rate
schedules: RES; SGS; LGS, which inciudes both LGS and SPS; LPS; LTS; and LTG.
AmerenUE currently provides service to its customers in a number of rate classifications that
are designated for residential or non-residential service. The non-residential customer groups
are differentiated by customer size and the voltage level at which AmerenUE provides their
service.

Lighting has a unique load pattern because it is on at night and, for the most part, off
during the day; therefore, its class load is typically very low during periods of peak demand.
Several of the key allocation factors for Production, Transmission and Distribution costs,
calculated for this case, are based on periods of peak demand. Using these demand dependent
factors for allocating costs to the LTG class, which does not participate during peak demand
periods, produces erroneous results for the LTG class and skews the results for the other
classes. Therefore, Staff did not allocate any costs to the LTG class. Costs and revenues
directly assigned to the LTG class were allocated to the other classes based on each class’s
share of AmerenUE’s total cost-of-service. This approach consisted of ailocating all direct
lighting costs and other allocated investment and expenses to the non-lighting classes, and

offsetting the allocation of such costs by also allocating all lighting revenue to the same non-

12
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lighting classes in the same manner. The net effect of such allocations of costs and revenues
should be negligible, under the assumption that the rates for lighting service have been
established at or near their cost of service.

Staff combined the SPS and LGS rate classes for purposes of its CCOS study for the
following reasons. First, both rate schedules serve non-residential customers with billing
demands of at least 100 kilowatts (kW). Within this group, a customer may choose to take
service at secondary voltage level under the Large General Service 3(M) rate schedule or at a
primary voltage level under the Small Primary Service 4M) rate schedule. The rate
structures are identical, except that the rate levels on the Small Primary Service rate schedule
have been adjusted for the loss differential between primary and secondary voltages and to
account for customer provision of voltage transformation equipment. Staff witness David
Roos presented loss differential factors based on AmerenUE’s new system loss study in
Staff’s Cost of Service study filed on December 18, 2009 on pages 111-112.

3. Functions

The major functional cost categories used in Staff's CCOS study are Production,
Transmission, Distribution, and Customer. Within the Production Function, a distinction was
made between “Production-Capacity” and “Production-Energy.” Energy-related costs are
those costs related directly to the customer’s consumption of electrical energy (kilowatt-
hours) and consist primarily of fuel, fuel handling, a portion of production plant maintenance
expenses and the energy portion of net interchange power costs. The chart below shows the

percentage of total costs associated within each major function.

13
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Table 3

FUNCTIONALIZED COSTS

Total Missouri
Case No. ER-2010-0036
Judgmental Energy Weighting 4 CP Method

Production-

Capacity 33%
35%
/OD Transmission

Customer 4%

Distribution
3%
° 25%

The Production Function (combination of Production-Capacity and Production-
Energy) is the single largest cost component, and represents 68% of the total cost. The
Distribution Function, at 25% of the total cost, is the second largest contributor to total cost,
and includes substations, overhead and underground lines, line transformers, and meters, as
well as the costs to operate and maintain this equipment. Customer Services and
Transmission each account for approximately 3% to 4% of the total cost.

Production-Capacity includes AmerenUE’s investment in generating plants and fixed
operation and maintenance expenses. Production-Energy includes the costs of fuel (less the
cost of fuel for off-system sales) and variable operations and maintenance expenses. Fuel for
off-system sales is not included in this calculation, because it is used to calculate the margin

from off-system as part of revenue. This approach to off-system sales is further described in

the revenue section of this report.

14
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In its CCOS study AmerenUE divided the production operations and maintenance
expenses between the Production-Capacity and the Production-Energy functions, with
approximately 21% of the costs applied to Production-Capacity function and 79% of the costs
applied to Production-Energy function. Staff used this AmerenUE split as a guideline for
functionalizing production operations and maintenance expenses.

4. Allocation of Production and Transmission Costs

Allocators are used to distribute the functionalized costs to the classes. The
Production and Transmission investment and costs comprise approximately 72% of the
functionalized investment and cost to the classes. Both demand and energy characteristics of
AmerenUE’s load are important determinants of production and transmission investment and
costs, since production and transmission must produce output to satisfy periods of normal use
and intermittent peak use throughout the year. These functionalized costs are 1) Production—
Capacity; 2) Production—Energy; and 3) Transmission. Staff has two CCOS studies because it
used different production—capacity allocators in each. First, Staff allocated production—
capacity costs based on a Judgmental Energy Weighting Four (4) CP Method. That method
recognizes that energy loads are an important determinant of production—capacity investment
and costs. This methodology requires the incorporation of judgmentally-established energy
weightings into cost studies for each customer class based on a four-month coincidental peak
method described in the NARUC Manual. Second, alternatively, Staff used a Capacity
Utilization Model method to allocate production-capacity investment and costs based on
Staff’s Capacity and Utilization Model which Staff has relied on in CCOS studies for many

years. For each CCOS study, Staff developed a weighted allocator that includes each class

share of peak and energy use.

15
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In the first CCOS study, Staff used each class’s four (4) Coincident Peaks (4 CP) to

determine the production—capacity cost allocator, which is the average of the four highest

system use hours. This method allows discretion in the selection of the number of coincident

peaks. Table 4 shows the coincident peaks for the twelve months ending July 2009.

Table 4
Coincident System Peak (@ Generation (kW)

Manth RES SGS LGS & SPS LPS LTS (1) Lighting Total % of Peek
Jan-09 3,198,526 682,816 1,590,288 481,994 484390 16,585 6,854,599 £3.3%
Feb-09 | 2,904,564 651250 | 1,877,333 479,968 482,130 5038 | 6400284 1.8%
Mar09 | 244523 586296 | 1,801,796 477,009 480,581 0| 57095 70.4%
Apr09 2,186,449 428,064 1,456,417 434,858 479,392 57,864 5,043,045 61.3%
May09 | 2103873 72310 | 1,946943 554,950 479,894 o] smr9m 70.5%

C vmos|. am2me | oorss | 22m3ms7i . soress] | améso | o] 7oasse | . 966%
Toae | casesre | oprsew | Lzuzmes| . segsy]  awsw | el rangse |- geew
L Awos |t somom | wssmel| aomser |  emser | amgesl 0 of.' s2rgie |V 1000
| Bep0B | 2990752 890214 1+ 2471335 | . 630,083 | . 482296 .0l 7ieass0 | 8L1%.
Oct08 | 1,764,804 473592 | 1785804 506,388 470,667 23460 | 5024805 61.1%
Nov-08 | 2224255 543,525 | 1,800,866 520812 464,899 o| 5554357 67.5%
Dec-08 3,684,898 566,251 1,539,233 417,255 482,510 58,672 6,748,818 82.0%

(13 LTS Class at full load, used 2008 data for January through December.

Staff used the four highest peaks during the twelve months ending July 31, 2009, for

calculating the production—capacity cost allocator since the four highest peaks are in excess of

85% of the annual system peak. Using peaks in excess of 85% of the annual system peak in

determining each class’s relative share of the variation in system peak demands maintains a

framework for class diversity in the allocation of investment and costs. Staff supports the

4 CP method instead of simply applying the highest single peak to reflect the production—

capacity cost allocator. The monthly variation in each class’s contribution to system peak

demands is outlined below in Table 5.

16
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Table 5
CP@
Generation
Month RES SGS LGS & SPS LPS LTS(1) Lighting Total
Jun-09 48.09% 11.34% 27.85% 6.63% 6.08% 0.00% 100.00%
Jul-09 44.78% 10.91% 29.92% 7.65% 6.74% 0.00% 100.00%
Aug-08 48.40% 10.40% 27.68% 7.70% 5.82% 0.00% 100.00%
Sep-08 41.74% 12.43% 30.31% 8.79% 6,73% 0.00% 100.00%

(1} LTS Class at full load, used 2008 data for January through December.

Furthermore, the Judgmental Energy Weightings 4 CP method is outlined in the
NARUC Manual in Part IV B Section 4. Schedule MSS-5 details the Judgmental Energy
Weightings criteria.

One aspect of the 4 CP method involves the weighting of the average energy
component. This method assigns the production function on a composite allocator that has (1)
a demand-related component and (2) an energy-related component. This method reflects peak
demand using a four (4) coincident peak component which is the average of the four highest
system use hours or the highest four coincident peaks. The particular weighting for the
average energy component is called the “load factor,” which is the ratio of the average system
use for the twelve months to the total system use. One minus the load factor is the ratio of
total system use associated with the remaining system peak. This allocator is effectively the
average of the monthly class coincident peaks and class average demand.

In Staff’s second CCOS study, Staff used a Capacity Utilization Model method to
allocate production-capacity costs based on Staff’s Capacity and Utilization Model which
Staff has used for many years. The Capacity Utilization Model recognizes that generation is
built to meet both peak demands and energy usage. The basic components of the Capacity

Utilization production—capacity cost allocator are:
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1) a portion of total costs are attributed to each class based upon the class’s
contribution to annual energy;

2) a portion of total costs are attributed to each class based upon each class’s
contribution to peak demand; and

3) the split between the “average” (energy-related portion) and the “peak”
(demand-related portion) is determined by the system load factor.

Staff’s Capacity Utilization production—capacity cost allocator is based on each class’s
contribution to the twelve monthly non-coincident class peak demands and applies a monthly
weighting factor for capacity utilization prior to calculating the class contribution to demand.

For calculating the demand-related portion of the Capacity Utilization Model, Staff
used weighted monthly class peak demands. Class peak demand is the maximum demand of
each class whenever it occurs during each month.

The Capacity Utilization method was used to determine the weights Staff applied to
each month’s class peak demands. Capacity Utilization is a method developed by Dr.
Michael S. Proctor when he was the Manager of the Commission’s Research and Planning
Department. The details of this method are presented in an article entitled “Capacity
Utilization Responsibility: An Alternative to Peak Responsibility” published in the April 28,
1982 issue of Public Utilities Fortnightly. This article is attached as Schedule MSS-4.

As shown below in Table 6, the results of Staff’s CCOS studies using Weighted

Judgmental Energy 4 CP method and the Capacity Utilization Method are very similar. Staff

is recommending the 4 CP method.

Table 6
Production Capacity Cost Allocator
RES SGS LGS & SPS LPS LTS
| Judgmental Energy Weighting 4 CP Method 41.08% 10.42% 30.66% 9.20% 8.64%
Capacity Utilization Method 40.60% 10,40% 30.85% 9.31% 8.84%
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For both of its CCOS studies, Staff allocated Production-Energy costs, which consist
mostly of fuel and variable operation expenses on the basis of class contribution to annual
energy, since these costs typically vary with the amount of energy used.

The Transmission investment and costs comprise approximately 4% of the
functionalized investment and costs to the classes. AmerenUE’s transmission system consists
of highly integrated bulk power supply facilities, high voltage power lines and substations that
transport power to other transmission or distribution voltages. Transmission costs are
allocated by Staff to customer classes on a 12 coincident peak (12 CP) basis. The 12 CP
allocation method is used as it satisfies periods of normal use and intermittent peak use
throughout all twelve months of the year.

5. Allocation of Distribution Costs

Voltage level and load diversity were two factors that Staff considered when
allocating distribution costs to classes. A customer’s use or non-use of specific utility-owned
equipment is directly related to the voltage level requirement of the customer. All residential
customers are served at secondary voltage; non-residential customers are served at secondary,
primary, or transmission level voltages. Therefore, all customers are allocated a portion of
transmission costs because all customers use transmission equipment, but only those
customers served at or below primary voltage are allocated costs for primary distribution
facilities.

Load diversity is a condition that exists when the peak demands of customers do not
occur at the same time. The spread of individual customer peaks over time reflects the
diversity of the class load, and should be used to allocate facilities that are shared by groups

of customers. Load diversity is important in allocating demand-related distribution costs
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because the greater the amount of diversity among customers within a class or among classes,
the smallier the total capacity (and total cost) of the equipment required for the utility company
to meet its customers’ needs. Therefore, when allocating demand-related distribution costs, it
is important to choose a measure of demand that corresponds to the proper level of diversity.
The following table. summarizes the type of demands Staff used in the allocation of the

demand-related portions of the various distribution function categories.

Table 7
Allocation of Demand Related Distribution Facilities
Functional Amount of
Category Demand Measure Diversity
N/A Coincident Peak High
Substations Class Peak Moderate to High
QH/UG Lines, Services Diversified Demand Low to Moderate
Line Custormer Maximum
Transformers Demand Measure None

Coincident peak demand is defined as the demand of each class and each customer at
the hour when the overall system peak occurs. Coincident peak demand reflects the
maximum amount of diversity, because most classes are not at their individual class peaks at
the time of the coincident peak. Class peak demand, which is defined as the maximum hourly
demand of all customers within a specific class, often does not occur at the same hour as the
coincident peak (system peak). Although, not all customers peak at the same time (diversity),
a significant percentage of the customers in the class will be at or near their peak in order to
achieve the class peak. Therefore, class peak demand will have less diversity than the
coincident peak.

Diversified demand is the weighted average of the class’s customer maximum demand
and its annual maximum class peak demand. The weighting factors are based on the average

number of customers in each class who share a transformer. This information was obtained
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from AmerenUE’s 2008 AmerenUE System Loss Study in the sections labeled: “Residential
Secondary and Service Drop Model” and “Commercial Secondary and Service Drop Model.”
As constructed, diversified demand has less diversity than the class peak, but more diversity
than the customer maximum demand. Customer maximum demand has no diversity. It is
defined as the sum of the annual peak demands of each customer, whenever it occurs. If there
is no sharing of equipment, there is no diversity.

Staff allocated the costs of distribution substations on the basis of each class’s annual
peak demand measured at substation voltage. Only those customers served at substation
voltage or below (i.e., all substation, primary and secondary customers) were included in the
calculation of the allocation factor, so that distribution substation costs were allocated only to
those customers that used these facilities. Staff used the annual class peak to allocate
substation costs because it represents the appropriate level of diversity at the distribution
substation.

AmerenUE conducted special studies that split the cost of overhead (OH) and
underground (UG) distribution lines between the portions that are customer related and
demand related. Staff used Diversified Demand at primary voltage and a Diversified Demand
at secondary voltage to allocate primary demand and secondary demand, respectively.

Staff allocated the costs of line transformers on the basis of each class’s customer
maximum demand measured at secondary voltage. Only secondary customers (i.e., no
primary, substation, or transmission voltage customers) were allocated any portion of these
costs. Staff allocated the demand portion on the basis of each class’s customer maximum

demand measured at secondary voltage. The customer portion was allocated by weighted
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secondary customer counts. The weighting factors were based on the number of customers in
each class who typically share a transformer.
Meter costs were allocated using AmerenUE’s AF-7 allocator. This allocator is based

on an AmerenUE study that weights the meter count by class, and by the cost of the meter

used to serve that class.

6. Allocation of Customer Service Costs

Customer-related costs are minimum costs necessary to make electric service available
to the customer, regardless of the electric service utilized. Examples of such costs include
meter reading, billing, postage, customer accounting and customer service expenses.

Staff used AmerenUE’s allocators AF-7A for allocating meter reading costs and AF-
12 for allocating customer advances/deposits. These two allocators are derived in
AmerenUE’s studies that directly assign the costs of meter reading and customer
advances/deposits to the classes. The allocators AF-7A and AF-12 are the fraction of total
costs of meter reading and customer advances/deposits assigned to each class, respectively.
Other customer service accounts were allocated on unweighted customer counts.

7. Revenues

Operating revenues consists of two components: the revenue that the Company
collects from the sales of electricity to Missouri retail customers (rate revenue); and the
revenue the Company receives for providing other services (other revenue). Rate Revenues
are also used in developing Staff’s rate design proposal and will be used to develop the tariffs
required to implement the Commission’s ordered revenue requirement and rate design for
AmerenUE in this case. AmerenUE’s Missouri rate schedules are designated as RES, SGS,

LGS, SPS, LPS, and LTS. There are also four separate Missouri lighting rate schedules.
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Rate Revenues in Staff’s Cost-of-Service Revenue Requirement Report filed
December 18, 2009, were used to obtain normalized and annualized rate revenues. About
$31.3 million of lighting revenues were then allocated to the other class revenues by each
class’s percentage of total cost of service. The Total Rate Revenues as shown in the Rate
Revenue Summary in Staff’s Accounting Schedules filed on December 18, 2009 is $2.195
billion.

Fuel expenses for off-system sales and the cost of purchased power for off-system
sales were subtracted from off-system sales revenues to obtain the margin from off-system
sales. The margin from off-system sales was then allocated to the rate classes using Staff’s
production-capacity cost allocator. Other Electric Revenues of $209 million were also
allocated to the rate classes using Staff’s production-capacity cost allocator.

Staff Expert: Michael S. Scheperle

II1. Rate Design

Staff’s rate design objectives in this case are:

¢ To provide a method to collect the Commission ordered overall increase in revenues;

¢ To recommend retaining all of the existing rate schedules, rate structures and
important features of the current rate design;

e Torecommend revenue neutral adjustments.

Staff’s rate design recommendations in this case are:

1. That AmerenUE’s rate schedules should be uniform for certain interrelationships
among the non-residential rate schedules that are integral to AmerenUE’s rate design.
The following features were uniform until implementation of the rate design in
AmerenUE’s last rate case (Case No. ER-2008-0318). Staff recommends returning

these features to uniformity.
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The value of the customer charge be uniform across rate schedules, with the customer
charges on the SPS, LPS, and LTS rate schedules being the same.

The rates for Rider B voltage credits be the same under all applicable rate schedules.
The rate for the Reactive Charge be the same for all applicable rate schedules.

The rate associated with Time-of-Day meter charge be the same for all applicable non-
residential rate schedules.

. That, based on the results of Staff’s CCOS studies, the LGS class, on a revenue

neutral basis, receive a reduction of $3,000,000 in its revenue responsibility. To offset
the revenue shift to the LGS class, Staff proposes a $3,000,000 increase to the
residential class revenue responsibility. These adjustments represent approximately a
0.3% increase in revenue responsibility to the RES class and an approximately 0.5%
decrease in revenue responsibility to the LGS class. Staff believes these revenue

adjustments represent a step towards matching revenues with the results of Staff

CCOS studies.

. That, after the revenue neutral adjustments in 2. above, any overall revenue increase

be implemented as an equal percentage increase to each class including lighting.

. That the RES customer charge be increased from $7.25 to $8.50 per month.

. That the energy charges for the residential class be increased uniformly, after making

the adjustments described in 2. and 4. above.
That the SGS customer charge be increased from $8.03 to $9.28 for the single-phase

service and the customer charge be increased from $16.71 to $18.56 for three-phase

service.

. That the energy charges for the SGS class be increased uniformly, after making the

adjustments described in 6. above.
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8. That the demand and energy charges for the LGS and SPS classes be increased based
on Staffs Cost of Service Report adjustments as described in David Roos’s
explanation in Staff’s Revenue Requirement Cost of Service Report filed December
18, 2009 (page 112) and after making the adjustments described in 1. and 2. above.

9. That the demand and energy charges for the LPS class be increased uniformly after
making the adjustments described in 1. above.

10. That the demand and energy charges for the LTS class be increased uniformly after
making the adjustments described in 1. above.

Staff believes that a summary/review of previous CCOS studies since 2007 are
appropriate to provide a starting point for understanding Staff’s current CCOS studies and rate
design proposal. The two previous AmerenUE general rate cases were Case Nos. ER-2007-
0002, in which the Commission ordered an overall rate increase, after revenue neutral
adjustments, of 2.12% which became effective on July 23, 2007, and ER-2008-0318, in which
the Commission ordered an overall rate increase of 7.75%, after revenue neutral adjustments,
which became effective March 1, 2009.

The Commission’s approval of the Stipulation and Agreement in Case No. ER-2007-

0002 resulted in the following revenue neutral percentage changes to class revenues.

TABLE 8
Revenue Neutral Changes to Class Revenues From Case No. ER-2007-0002
System
RES SGS LGS(1) LPS LTS Average
Percentage Increase 1.12% 0.66% -0.32% 0.66% -7.48% 0.00%

(1) LGS = LGS and SPS Combined

Table 8 shows that the RES, SGS, and LPS classes received revenue neutral increases to their
class revenue requirements, while LGS, and LTS classes received revenue neutral decreases

to their class revenue requirement. These changes represented a movement toward matching
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class revenues (rates) with class cost-of-service. After the changes in revenues indicated

above, each class received an overall increase of 2.12% (referred to as an equal percentage

increase). The new rate sheets in Case No. ER-2007-0002 took effect on July 23, 2007.

The Commission’s Report and Order in Case No. ER-2008-0318 ordered the

following overall revenue neutral percentage changes to class revenues.

TABLE 9
Revenue Neutral Changes to Class Revenues From Case No. ER-2008-0318
System
RES SGS LGS(1) LPS LTS Average
Percentage Increase 0.30% -0.08% -0.08% 0.11% -1.68% 0.00%

(1) LGS = LGS and SPS Combined

Table 9 shows that the RES and LPS classes received a revenue neutral increase to their class
revenue requirements, while the SGS, LGS, and LTS classes each received decreases to their
revenue neutral class revenue requirement. After the changes in revenues indicated above,
each class received an overall increase of 7.75% (referred to as an equal percentage increase).
The new rate sheets in Case No. ER-2008-0318 became effective March 1, 2009,

Tables 8 and 9 show revenue neutral changes to AmerenUE’s customer rates that were
implemented in 2007 and 2009 with small percentage changes that have narrowed the gap
between the CCOS results of various parties and class revenues, without substantial overall
customer impacts. Staff’s revenue neutral proposal in this case attempts to further narrow the
gap of the cost to serve each class without a substantial overall bill impact to any éustomer.
Staff proposes a revenue neutral increase of approximately three-tenths of one percent for the
RES ciass with a concomitant approximately five-tenths of one percent decrease to the LGS
class.

Schedule MSS-6 shows that AmerenUE’s residential customer charge is the lowest of

the five electric utility tariffs in the state. The results of Staff’s CCOS studies shows
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customer costs of over two times the $7.25 existing customer charge. AmerenUE'’s residential
customer charge has not increased since 2000, and was unchanged through AmerenUE’s last
two rate cases. Staff recommends increasing AmerenUE’s residential customer charge by
$1.25, from $7.25 to $8.50, after considering and taking into account the customer charges of
other electric utilities this Commission regulates and Staff’s revenue neutral rate increase
recommendation for the residential class.

Schedule MSS-7 shows that AmerenUE’s SGS customer charge is within a reasonable
range of the five electric utility tariffs in the state. Staff’s CCOS studies produce a customer
cost of over twenty-five dollars for an SGS customer. Staff recommends the same $1.25
increase to the SGS customer charge for a single phase service, increasing it from $8.03 to
$9.28. Staff recommends a $2.50 increase to the SGS customer charge for a three-phase
service, increasing it from $16.06 to $18.56. These increases in the SGS customer charges
would maintain the existing two-to-one ratio of the single-phase service charge versus the
three-phase service charge.

The LTS rate schedule tariff sheets became effective June 1, 2005, when the
Commission approved them in Case No. EA-2005-0180 so that AmerenUE could serve
Noranda Aluminum, Inc. (Noranda). Currently, Noranda is the only customer served under
the LTS tariff (12M), and Noranda accounts for approximately 6% of AmerenUE’s total base

rate revenues.

Any customer who satisfies the following criteria may take service from AmerenUE

as a member of the LTS service class:

1. Meets the service application conditions of the Large Primary Service rate;

27



— 0 O 00 =) N B W=

ot [———
o

(==
W

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

2. Can demonstrate to AmerenUE’s satisfaction that such energy was routinely

consumed at a load factor of 95% or higher or that customer operates at a similar load
factor;

3. If necessary, arranges and pays for transmission service for the detlivery of electricity
over the transmission facilities of a third party;

4. Does not require use of AmerenUE’s distribution system or distribution arrangements
that are provided by AmerenUE at AmerenUE’s cost, excepting AmerenUE’s
metering equipment, for service to customer; and

5. Meets all other required terms and conditions of the service classification.

Noranda is an aluminum smelter. An ice storm occurred January 26-28, 2009, that cut
power to Noranda and caused it to shut down its operations for an extended period of time.
Noranda has not yet operated at its full load capacity (approximately 470 MW) although it
began bringing up its smelting operations again soon after power was restored after the ice
storm. Through a Data Request response, Noranda stated that it expects to reach full
production during middle to late portion of the first quarter of 2010. The operation of law date
in this case 1s in June 2010,

Staff’s direct case assumes Noranda is operating at full load (approximately 470 MW)
in determining AmerenUE’s cost of service revenue requirement. Staff also assumed
Noranda is operating at full load in performing its CCOS studies, which are based on 2008
calendar year data. AmerenUE also assumed in its retail jurisdictional CCOS study that
Noranda was operating at its full, historical load (approximately 470 MW). Thus, AmerenUE
and Staff used the same billing determinants in calculating revenues received from Noranda
and for their CCOS studies (2008 usage data). Therefore, since Noranda anticipates returning
to full load capacity in the first quarter of 2010, Staff is not recommending any term or
condition revisions to the LTS tariff sheets, but Staff is recommending the rate changes to the

LTS as shown in Staff’s rate design recommendations above.

Staff Expert: Michael S. Scheperle
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IV. ENVIRONMENTAL COST RECOVERY MECHANISM
Staff’s Environmental Cost Recovery Mechanism (ECRM) rate design objectives are:

o To explain, for rate design purposes, Staffs’ understanding of the mechanics and
procedures in implementing an ECRM.

e To present Staff’s ECRM rate design recommendation for the Commission to consider
if the Commission approves an ECRM for AmerenUE.

AmerenUE has proposed an ECRM in this case as outlined in Direct Testimony filed
by AmerenUE’s witnesses Mark C. Birk and Gary S. Weiss (Pg 40 - 46). Staff witness Lena
M. Mantle addressed Staff’s analysis and recommendation conceming the adoption of an
ECRM for AmercnUE at pages 114-122 in Staff’s Revenue Requirement Cost of Service
Report filed in this case on December 18, 2009. In Staff’'s Revenue Requirement Cost of
Service Report, Staff recommended that the Commission grant AmerenUE an ECRM with
conditions detailed in that report.

The Commission recently adopted new sections to its Chapter 3 Rules (4 CSR 240-
3.162) and Chapter 20 Rules (4 CSR 240-20.091) allowing for the establishment of an ECRM
as authorized by the Missouri Legislature in section 386.266, RSMo. Supp. 2009. The new
rules (which became effective August 31, 2009} provide definitions and requirements for the
establishment of an ECRM. An ECRM allows an electric utility regulated by the
Commission to have periodic rate adjustments outside of general rate cases of net
increases/decreases in its prudently-incurred costs that are directly related to compliance with
any federal, state, or local environmental law, regulation, or rule. An ECRM is established by
tariff sheets approved by the Commission. AmerenUE states that its proposed ECRM will
allow it the opportunity to recover qualified capital investment and expenses it incurs on a
timelier basis than through general rate cases. Section 386.266, RSMo. Supp. 2009 and

Commission rules (4 CSR 240-3.162 and 20.091) limit any rate adjustment made under an
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ECRM to not exceed an annual amount equal to two and one-half percent (2.5%) of an
electrical corporation’s Missouri gross jurisdictional revenues. For AmerenUE, the 2.5%
threshold is approximately $55.0 million, based on AmerenUE’s Missouri jurisdictional base
revenue of $2.2 billion.

An ECRM, as outlined in Section 386.266, RSMo. Supp. 2009, and Commission rules
(4 CSR 240-3.162 and 20.091) must satisfy certain requirements and procedures. Schedule
MSS-8 is a list of each requirement with the citation to Section 386.266, RSMo. Supp. 2009,
4 CSR 240-3.162 and 4 CSR 240-20.091 where the requirement is found. Also, listed on
Schedule MSS-8 are where these various ECRM requirements are located in the exemplar
ECRM tariff provisions. Staff recommends the Commission adopt Staff’'s ECRM, if it
determines to approve an ECRM for AmerepUE. Those exemplar tariff provisions are found
in the exemplar ECRM tariff sheets in Schedule MSS-9 — exemplar tariff sheets 98.8 through
08.13.

Staff believes that these exemplar ECRM tariff sheets include provisions that meet
each of the requirements of Section 386.266, RSMo. Supp. 2009, 4 CSR 240-3.162 and 4
CSR 240-20.091. The ECRM Staff proposes includes recovery from ratepayers of capitat
investment, and operation and maintenance expenses, for projects and operations directly
related to compliance with environmental laws.

The ECRM Staff proposes has three significant differences from the ECRM

AmerenUE proposes. The differences are (Staff vs. AmerenUE):

e The ECRM rate (percentage) is applied to customers’ retail base revenue, not on per
kWh,

e The accumulation periods and recovery periods all are six months in duration. -- two
accumulation periods and two recovery periods covering twelve months, not
accumulation periods of eight months and four months’ duration, and recovery periods
of twelve months’ duration.
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s The wording on customers’ bills is to be “ENVIRONMENTAL COST RECOVERY
ADJUSTMENT, not “RIDER ECRM ADJUSTMENT.”

First, Staff believes that the ECRM amount billed should be based on customers’ retail
base revenue, not on kWhs. This is because in reviewing AmerenUE’s workpapers for its
direct case, over 99.9% of net plant investment subject to the ECRM occurs in production
plant (capitalized) accounts and over 97.3% of total ECRM expenses occur in production
expense accounts. The production function CCOS study is a combination of production-
capacity (approximately 35% of total CCOS) and production-energy (approximately 33% of
total CCOS) cost to serve. Staff believes a more comprehensive approach for an ECRM is
basing the recovery from customers on each customer’s total base retail revenue amount, and
not directly on a kWh basis as AmerenUE proposes. Staff proposes that the ECRM amount
paid by a customer be based on that customer’s bill for electric service (exclusive of taxes and
the FAC fuel adjustment) multiplied by an ECRM revenue factor. This is the same process
that AmerenUE is proposing to implement in its interim rate relief request. In that request
AmerenUE proposes a revenue factor rate be applied to customers’ monthly billing amounts,
exclusive of taxes.

The Commission’s ECRM rules allows a maximum of two ECRM-related rate
changes in a year (4 CSR 240-20.091(4)(D)). Staff recommends that if the Commission
authorizes AmerenUE to use an ECRM, the Commission makes each ECRM Accumulation
Period and each ECRM Recovery Period six months in duration. AmerentUE recommends the
Accumulation Periods be eight months and four months in duration each year and the
Recovery Periods be twelve months in duration. Staff provided its rationale for its

recommendation for the appropriate lengths of the ECRM accumulation and recovery periods
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for AmerenUE in Staff’s Revenue Requirement and Cost of Service Report filed in this case
on December 18, 2009 (pg. 120-121). There the Report states:

Unlike the statutory language regarding rate adjustment mechanisms
(e.g. fuel adjustment clauses (FACs)), section 386.266, RSMo. Supp. 2009,
restricts the costs annually recovered by an ECRM to 2.5% of the electric
utility’s “Missouri gross jurisdictional revenues, excluding gross receipts tax,
sales tax and other similar pass-through taxes not included in tariffed rates, for
regulated services as established in the utility’s most recent general rate case or
complaint proceeding.” This adds some complications to an ECRM that do not
exist with a FAC. When the Commission makes a final determination on
AmerenUE’s gross jurisdictional revenues for regulated services, the cap
amount will be calculated. This will provide the maximum amount that
AmerenUE can recover through an ECRM in a twelve month period. Six
month accumulation and recovery periods will make it casier to determine
whether or not AmerenUE recovers more than the cap amount in the twelve
months,

Schedule MSS-10 provides a timeline of events for the first four accumulation periods
of the ECRM proposed by Staff. The first accumulation would begin June 2010 and end
September 2010, based on the assumption that Commission authorizes new rates and the
ECRM for AmerenUE in June 2010. The timelines in Schedule MSS-10 include the dates

for:

o Accumulation Periods;

o AmerenUE filing date for proposing a change to the ECRM revenue factor that
reflects the change in AmerenUE’s environmental revenue requirement during the
accumulation period;

e Commission Staff Review and Commission Approval/Rejection of AmerenUE’s
proposed change to the ECRM revenue factor;

» Recovery Periods; and

e True-Up process dates for each accumulation period and corresponding recovery
period.

As noted in Schedule MSS-10, there are accumulation periods, dates by which AmerenUE is
to make filings after each accumulation period to seek recovery of the changes in

AmerenUE’s environmental revenue requirement during the accumulation period, a timeline
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for Commission Staff review and Commission approval/rejection of AmerenUE’s proposed
changes to the ECRM revenue factor, and recovery periods where net increases/decreases in
AmerenUE'’s environmental revenue requirement will be reflected in AmerenUE’s ECRM
revenue factor. Staff recommends two ECRM rate adjustments per year. With Staff’s proposal
each accumulation period and recovery period is six months in duration and each successive
recovery period begins when the preceding one ends. The accumulation period April through
September (six-month period) and October through March (six-month period) are outlined.
After each accumulation period, AmerenUE would have two months to gather information
and submit to Staff its work papers and calculations to support the new ECRM revenue factor
AmerenUE proposes. Staff and the Commission would have two months to review the
information provided by AmerenUE and approve/reject the newly proposed ECRM revenue
factor. The recovery periods (ie., the time over which AmerenUE recovers revenue from
customers) for each accumulation period is six months.

As stated above, any rate adjustment made under an ECRM is not to exceed an annual
amount equal to two and one-half percent (2.5%) of the electric utility’s Missouri gross
jurisdictional revenues. Staff realizes that with non-overlapping, six-month recovery periods,
if the utility is allowed to recover the entire annual limit in the first recovery period the
monthly customer impact during those six months could be greater than if the twelve-month
periods are used. For that reason Staff recommends the Commission allow AmerenUE to
recover no more than 1.25% of its Missouri gross jurisdictional revenues in each six-month
period.

Staff, in proposing six-month periods for both the ECRM accumulation periods and

recovery periods looked at AmerenUE’s normalized monthly revenues for the twelve months
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ending July 2009. The recovery periods of February through July and August through
January cach encompass a six-month period with four winter month rates and two summer
month rates, and AmerenUE collected in each of these periods approximately 50% of its
annual revenues during the twelve months ended July 2009. After establishing recovery
periods, Staff established filing dates and accumulation periods.

Also, Staff reviewed AmerenUE’s current Fuel and Purchased Power Adjustment
Clause for similar dates. AmerenUE’s current FAC is designed with three accumulation
periods {four-month duration) and starts three new recovery periods (twelve month duration)
in every twelve months. One advantage of the six-month recovery periods is that a recovery
period ECRM begins with the February billing month which is also the billing month in
which one of AmerenUE’s current FAC recovery periods begins. Thus, Staff’s proposed
ECRM accumulation and recovery periods are intended to minimize overall the number of
times in a year when FAC adjustments and ECRM revenue factor changes occur by
overlapping the dates FAC adjustments and ECRM revenue factor changes are implemented.

After each ECRM recovery period, AmerenUE is to submit work papers to show the
difference between what it actually recovered from customers during the recovery period
versus what the ECRM revenue factor was designed to collect during that recovery period.
(i.e., workpapers that show the over/under collection) The over/under collection would be
reflected in future ECRM calculations of the amount the ECRM revenue factor should be
changed to collect/return the under/over collection.

Schedule MSS-11 is an illustrative calculation that details the base rate (revenue
factor) contained in the calculation of net base revenue. If the Commission adopts the Staff

proposed ECRM, Commission determinations including but not limited to rate of return,
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depreciation expense, and retail revenues, must be inputs to the calculation to determine the
base revenue factor.

Schedule MSS-12 is an illustrative example, based on Staff’s proposed ECRM, of the
calculation of the part of the amount to be recovered during a recovery period for an
accumulation period.

Staff’s Proposed ECRM includes a calculation to determine for each accumulation
period AmerenUE’s net capital additions, operating and maintenance costs and any revenues
received consistent with factors included in an ECRM Rider. Also, Staff’s proposed ECRM
includes an ECRM revenue factor that will be applied to all retail billings for electric service
on a revenue basis. Since the ECRM factor would be on a revenue basis, no voltage level
adjustment would be necessary since each rate schedule has already accounted for voltage
level adjustments in its rate structure and specific rate schedule. Customers are served at the
secondary, primary, or large transmission voltage level.

Second, Staff is recommending that the wording on customers’ bills be
“ENVIRONMENTAL COST RECOVERY ADJUSTMENT”. By using words rather than an
acronym such as “RIDER ECRM ADJUSTMENT” (proposed by AmerenUE), Staff believes
customers will gain a better understanding of what the charge is. Also, to help inform
AmerenUE’s customers regarding its ECRM, if the Commission authorizes an ECRM for
AmerenUE, Staff recommends the Commission require AmerenUE to briefly explain the
ECRM on its customers’ bills for the first three billing months starting with the first billing
month where the ECRM charge appears on the bilis.

Staff Expert: Michael S. Scheperle
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V. Fuel and Purchased Power Adjustment Clause

In its Revenue Requirement Cost of Service Report in this case, Staff provided its
analysis of and expressed its agreement with some of AmerenUE’s changes included in
Schedule LMB-E3 attached to the prefiled direct testimony of AmerenUE witness Lynn M.
Barnes. These changes include the following:

1. Refinement of the Fuel and Purchased Power Adjustment Clause (FAC) true-up
process to allow each true-up to occur after the completion of a full recovery period;

2. Inclusion of the cost of quality adjustments related to the sulfur content of coal
assessed by coal suppliers;

3. Changes in the Taum Sauk factor to update the value of Taum Sauk; and
4. Changes to voltage level adjustments consistent with updated system loss factors.
Also,.in its Revenue Requirement Cost of Service Report in this case, Staff proposed
that the last sentence in the APPLICABILITY section of Sheet No. 98.1 be changed to the

following: “All FPA filings shall be accompanied by detailed workpapers supporting the

filing in an electronic format with all formulas intact.”

In its tariff filing that started this case, AmerenUE filed revisions to its original FAC
tariff sheets numbered 98.1 through 98.6 the Commission approved in Case No. ER-2008-
0318 and made effective March 1, 2009. The FAC includes three 4-month accumulation
periods, which end on May 31, September 30 and January 31. It is likely that the effective
date of FAC tariff sheets approved in this case will not be May 31, September 30, or January
31, and, therefore, an accumulation period will be covered in part by the currently effective
FAC tanff sheets and in part by the new FAC tariff sheets the Commission approves in this
case. Therefore, Staff proposes the exemplar tariff sheets in Schedule JAR-1 be approved in
this case. Schedule JAR-1 specifies that the provisions of the current FAC tariff sheets be
applicable for determining the difference between Actual Net Fuel Costs and Net Base Fuel
Costs for service provided prior to the effective date of the new FAC tariff sheets approved in
this case and that the provisions of the new FAC tariff sheets be applicable to service
provided on and after the effective date of the new FAC tariff sheets.

Finally, Staff recommends the Commission change the amount of the net base fuel
costs (NBFC) used in the FAC to match what it orders included in AmerenUE’s cost of
service for generally increasing AmerenUE’s rates in this case. Based on the NBFC the Staff
determined from the fuel, purchased power and other costs and offsets the Staff determined
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are appropriate for AmerenUE in Staff's direct case, Staff presently recommends the
Commission approve a rebased Summer NBFC Rate of 1.449 cents per kWh and a rebased

Winter NBFC Rate of 1.275 cents per kWh as indicated on Sheet No. 98.11 of Schedule
JAR-1.

Staff Expert: John A. Rogers
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CLASS COST-OF-SERVICE RESULTS

(At Staff Midpoint ROR 7.558)
- Amerenye
CASE NO. ER-2010-0036 (4 CP Method)

FUNCRONAL CATEGORY | RES 5GS LGS LPS LTS qtner TOTAL % OF TOTAL
PRODUCTION cAmATITY $380,383,627 495,601,493 $284,417,379 $65,365,376 $80,163,778 0 $927.531,655 35.15%
PRODUCTION BAcY . $319,451,238 83,845,022 576,898,223 $90,201,786 $90,948,552 . %0 5861,544,760 | . 2288%]

TRANSMISSION camay $48.286,196 $11,292,5% $32,182,262 $8,690,053 $5,048,061 S0 5$100,499,528 4.1%%
DISTRIBUTION SASTATON SURTABON OEMAD 558,491,251 §12,852,941 §32,272.304 $8.263,179 50 % $107,899,756 4.09%
DISTRIBUTION AOILEE AND CTNDUCTORS uSTONER $155,490,828 $21,413,650 $1,597,299 $10,812 $0 so $179.512,189 6.80%
DISTRIBUTION AL AND CORDIICTORS PRALARY EAD $113,342510 $28,895,482 $62,143,555 $11,050,592 %0 $0 S5,432,138 8.16%
DISTRIBUTION POXES. CONDICTORS, SERVICE SECONDARY DEMAND §33.464,247 $8,531,352 $13,723,358 $0 $0 $0 $55,718,954 211%
DISTRIBUTION L SECONDARY CUSTONTR $22.670,351 56,258.004 $476,810 50 S0 50 530,006,154 1.14%
DISTRIBUTION TRANTFORMERS oeMAND $15428.425 $3,428,988 $4.017.20 S0 s0 1) $22,572 604 0.86%
DISTRIBUTION J— cormonm $20,618,538 $28271375 $197,610 50 50 0 §21,637.524 0.90%/
DISTRIBUTION atrom oo 515,504,242 §4,577,648 5,097,972 $233,00% $16.876 0 £21,470,907 0.89%
CQUETOMER INSTALLATIONS CUSTOMER 151,076,651 $0 $2,097,738 $2,097,798 $1,119,958 0.12%
ANTONER COOTE asvoua 15794629 15400,161) 5291,305) 1$96,544) S0 L-4) 1§1,583,158) 0.06%
ETER NEADHE cusTouER $16,565,301 $2,165816 $275,142 54,353 $114 50 $19.010,727 0.72%
IILLING, SALES, SERVEE cusronte §54,640,674 $7,476,862 557,69 53,6525 $53 0 $62,678,908 2.38%
ASSONED LOSAPILTY s 0 %0 $a S0 40 o) L] 0.00%
ASSNED RESSOL s %0 $0 $0 80 $o S0 sc 0.00%
TOTAL T st2s0308102]  s294s0674] sTiape2e11| sa0ssmases| sveanzatal S0 $4838,851,624 100.00%

Allocate Cost of Service for Others 50 0 $0 50 S0 50 S0

YOTAL COST OF SERVICE $1,250,506,102 $289,460,674 $714,062,911 5205,844,523 $179,177.414 S0 52,638.851,824

% a7 58% 10.97% 27.06% 7.80% 6.79% 0.00% 100.00%

RATE REVENUE | sos3asasse|  $2am265263]  $646.173550|  $167.220208|  $139,56447| $31,295159|  $2,195.348,203

Allocate Rate Revenues for OLhers $14,827 862 $3,432,875 8,458,347 221,10 §2122934  (531,285,159) %0

other 525,733,630 $6,528,9M $19,214,040 45,766,025 $5,414,682 $0 $62,650,347

Margin From Off-$ystem Sales $60,112,990 $15,242.137 $04,876,414 $15.460,260 £12,528,534 0 §146,349,356

TOTAL REVENUE [ “sto063.912038 | $275,465197]  $718.72055]  $188,806,703 | £159,5¢4,507 | S0]  §2,804,347,896

% 44.25% 11.37% 70.895% 7.85% 6.65% C.00% 300,009,

REVENUE DEFICIENCY | stes,309.084] $15,995,478 | (54666880  516947.820] s1oas !l sol $734,508,758

% CHANGE 19.35%, 6.44% 0.72% 10.19% 14.25% 0.00% 10.60%)

LESS Systam AVerag# increase A0.68% -10,68% -10.69% 10,68% 10.68% 10.68%

Revenus Neutral % Change _ 8.67% -8.28% 41,809 £0.55% 35M% 000% 0.00%

SCHEDIAE M5SA




CLASS COST-OFSERVICE RESULTS

(At Staff Midpoint ROR 7.558)
- - Amerenue - - -
CASE NO. ER-2010-00368 (Capacity Utiiization)

FUNCTIONAL CATEGORY RES $GS LGS LPS LTS Other TOTAL % OF TOTAL
PRODUCTION CAPATITY $376,530,348 596,481,843 286,206,538 586,339,284 $81,973,398 S0 $927,531,655 35.45%
PRODUCTION BxERGY $319,451,218 $83 845,022 $276,898,223 $90,201,746 550,948,532 50 $B61,344,760 52.60%
TRANSMISSION capacTy $48,285,196 $11,202,956 $32,182,262 58,690,053 $8,048,061 L] $108,499,528 411%
DISTRIBUTION RSTANCH SURTATION DEMANG $54,491,251 $12,852.941 $92,272,704 8,281,179 50 50 $107,599,758 A.00%
DISTRIBUTION MOLES AND CONDUCTORE asToMER $156,490,828 $21,013,650 §1,597,299 $10,412 S0 $0 $179.512,1849 §.80%
DISTRIBUTION POLES AKD CONDUCTESS PRUAARY DEMAND §113,342,510 $28,895,882 562,143,555 §11,050,592 50 1] $215,432,138 816%
DISTRIBUTION POLES. CONDUCTORS, SERACES SEOONDARY DEMAND $33,464,247 $6,531,352 $13,723 356 50 S0 0 $55.718,954 2.11%
DISTRIBUTION TRANSFOMLERS SECONDARY CUSTOMEA 572,870,334 6,255,004 S876.310 0 0 0 $30.006,154 1.14%
DISTRIBUTION TRNGRORNER o 15,620,425 £3,126,958 $4,012,2%1 50 50 50 22,572,604 0.86%
DISTRIBUTION Stovces SusToER 520,618,539 $2821.575 $197,610 50 50 50 521,637,524 0.90%
DISTRIBUTION weens ousToues §15,545,242 $4,577.883 $3,007,972 5253935 516,876 50 $23,470,907 0.89%
QUITOMIR ISTALLATIONS sTonEy 151,076,657 % 52,097,798 §2,097.798 55,118,938 0.12%
CUSTOMER DEPOSITS CUSTOMER (§794,64% (5400,161) {529,808 (596,540 S0 S0 1$1,583,158 0.06%
uisTER BEADWG cusTouER 516,565,301 2,165,816 $275.142 $4,353 s118 50 $19.010,727 0.72%
BRLING, SALPY, SEVICE CutTOMER 454,640,674 $7,476,062 $557,656 $3.625 $53 0 $52,678,908 2.38%
ASHGNED LOUAPIATY QITONER 50 $0 $0 S0 S0 S0 S0 0.00%
ASIONED WUSS08 CUsrowEN S0 $0 50 S0 $0 50 50 0,009
TOTAL $1,205853,022]  $289 341,028  S$715852119]  $206818452] 180,987,028 ] $0]  52,638,851,624 100.00%

Afiocate Cost Of Service for Others 50 . so 50 0 . S0 $0 S0

TOVAL COST OF SERVICE §1,205853,022 $289,344,003 §715,852,119 $208,818,432 $180,987,028 0 $§2,638.851,624

% 47.21% 10.96% 2713% 7.89% 6.86% 0.00% 100.00%

RATE REVENUE 5963,237.5% |  saan265263]  s6a6173sso]  $167,220228] $139.456e47] S31.205159]  $2,995.348,203

Allocate Rate Revenues for Others $14.775,08 $3431,807  $84BY566 $2452,40 $2,446,395 (531,295,159 %

Other 525,432,846 $6,516,889 $19,331,892 $5,8351,808 $5,5%6912 50 $62,6%0,387

Margin From Off-System Sales $59,410,387 $15,223.258 $45,158,722 $13,622,920 $12,934,082 50 §146,549,336

TOTAL REVENUE $1.062855820|  $273.438817]  sM9153731]  $183427.703]  $159.7m3818] 50| $2.404.347,886

% a4.21% HITH 20.91% 187% 6.65% 0.00% 100.00%

REVENUE DEFICIENCY s182907.203 | §15,904,206 | 53,304,614 $17,690.729 | 213 n2] 0} $234 503,738

% CHANGE 19.00% 6.41% 051% 10.58%) 15.24% 0.00% 10.68%

Less System Average ncrease -10.68% -10.68% “10.50% -10.68% -10.68% -40.68%

Revarnue Neutral % Ghango 8.52% A.28% “11.15% 0100 4.56% 0.00% €.00%
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Capacity Uﬁlizat_ion RﬁSpOIlSlblllty An
- Alternative to Peak Responsibility

By MICHAEL S. PROCTOR

' mmqwma»mm'mmnmm
Jor determining production capacily responsibility, and that under certain

assumptions, ﬂmmdhmdbmmmmmbhthemem
. pesh method.

T purpose of this article is to show the logical fal-

lacy involved in the argument jor the use of peak re-
sponsibility as the basis for allocating the embedded cost
of production plants used to generate electricity. The
crux of the argument for peak responsibility is that since
peak demand determines the capacity required for pro-
duction plant, the cost of that plant should be allocated

to customers based on their share of peak demand. The -

principle is one of cost causality; i.e., whatever factor(s)
cause ¢ost, those same factors should be used as the basis
for allocating cost: {On this principle there is no dis-
agreement. However, there is disagreement on whether
peak demand is the only causal factor for the entire
production piant.

In the process of showing the fnllaq involved in peak
responsibility, 2 naturel outcome is the development of
a caysation principle that is theoretically correct. This
causation principle is called aapacity unlization responsibility.

As one might imagine, the load data requirements for

Michoe! 8. Proctor iz an assistant
director of the Electric Utilittes Divi-
sion of the Missouri Public Service
4 Commission, and is in charge of the
¥ research and planning department,
M which is responsible for class cost
& of service and rate design’ shudies.
8 Or. Proctor recoived his PhD de-
gree in economics from Texas A &
M University, and BA and MA de-
K grees from the University of Mis
¥ souri at Columbia, where he also
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an allocation ,méthod that is carrect for all possible Joad .

situgtions could be overly restrictive. Thus, an approxi-
mation 1o the correct method is developed for the case
where the foad can be characlerized by the typical load
data available: class kilowatt-hour consumption and class
contribution to peak. This allocation method is called

. The Record on Peak Responsibility -

As early as 1921, H. E. Eisenmenger! recognized that
peak responsibility is not the correct measure for allocat-
ing production costs to customers. In the summary to
Eisenmenger’s argument against peak responsibility, he
states:? “We see that the consumer’s demand cost is an

" intricate function of the entire load curve of the central

station and of the entire load curve of the respective
consumer, not only of certain parts of tl.0se curves.”
In 1956, R. E. Caywood® recognized potential prob-
Jems that exist in the use of peak responsibility. In dis-
cussing the peak responsibility method, Caywood states:t

It is obvious that this method is not entirely satisfac-
tory beczuse a class load at the time ol the system
peak might be zera, while at some other time it might
be of considerable size; yet no expense would be allo-
cated 10 it. Furthermore, an allocation made on the
basis of today's load conditions might be widely differ-

1“Contrul Siation Rates in Thevre and Prectioe,” by H. E. Eizenmenger,

. Fredrick §. Drake and Cownpony, Chicago, [inois, 1921, pp. 277-29%.

Ibid.. p. 295 -

*Eleciric Uty Rete Ecmontia,™ by R. E Cny\-ood MGraw-Hil,
New York, 1956, pp. 156-167. . .

i, pp. 156. 157.

a
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ent in the future as the result of a shift of the system
‘peak or a shift of the peak of the load of the dlass
itself. ) .

In 1963, C. W. Bary® recognized that pesk responsibil-
ity is a naive approach to allocating capscity costs. In
‘discussing the distribution of load diversity benefits, Bary
sintes:®

The one which is farthest from meeting the require-

ments of the general unified theory is the so-called '

system peak responsibility method, which reflects the
demand-cost assignmeni to individuzl compenents on
the basis of their loads at the #me of the system peak

load, This method reftects little conceptual percep-

_ tion of the nature and the mutual benefits of load
diversity, nor the complex laws of pro‘aablhty govern-
ing its behav:or

»

In 1970, Alfred E. Kahn? published his two volumes.

on the economics of utility regulation. While Kahn seems
"to support the concept of peak responsibility, it is impor-

tant to keep in mind Kahn's awn -qualifications placed
on.the pnncnple A

“The principle is clear, but it is more complicated than
"might appear at first reading. Notice, first, the qua]xﬁ-
cation: “if the same type of capacity serves all users.”
In' Fact it does not always; in consequence, as we shail
“see, off-peak users may properly be charged explicitly
for some capacity costs. Second, the principle applies
to the explicit charging of capacity costs, “as such.”
Off-peak users, properly paying. sheri-run marginal costs
[SRMC] will be meaking a contribution to the covering

- of capital costs also, if and when SRMC exceeds aver-
age variable costs. Third, the principle is framed on
the assumption that all rates will be set at marginal

. cost [MC] ({including marginal capacity costs). Under
conditions of decreasing costs,.uniform marginal cost
“pricing will not cover total costs. Lacking a govern-
ment subsidy to make up the difference, privately
owned utilities have to charge more than MC on some
of their business. In some of these “second-best” circum-
stances, some {of the difference between average and
marginal) capacity costs might better be recovered from
off-peak than from peak users.

While the arguments againsl peak'responsibil'ity are

 well documented in the literature, this method has gained

wide acceptance as an appropriate procedure for allocat-
ing embedded production plant costs to jurisdictions and
customer classcs. Perhaps one reason for the acceptance.
of peak responsibility is thai both the National -Associa-

S Operational Econvmics of Electric Ulifities,” by C.'W. Bavy, Columbia
University Press, New York, 1963, pp. 56-64. .

SIbid.. p. 5. :
T The K it of Regubation,” by Alfred E. Kohn, John Wiley and
Sons. Now York, 1970, Pp. 87-120.
"Tich.. . #9, 90,
3z

tion of Regulatory Utility Commissioners® and the Ameri-
can Public Power Association’® cost allocation manuals
give qualified recognition to the concept of peak respon-

. sibility. It should be noted that peak responsibility in-

volves not only the single peak method, but also any

-method that uses coincident peaks; e.g., summer-winter

peaks, summer month peaks, winter month peaks. and
12 coincident month peaks. Also, probabilistic methods,
such as loss-of-load probability, that ere based on build-

. ing plant to meet peak-load distrjbutions {load plus plant

outages), should be classified- as peak responsibility
methods.

A second reason for genétal acceptance of peak re-
sponsibility is its ease of application. One general]_y only
needs to look at demands for one to twelve hours and
determine the share of demand in those few hours going
to each class or jurisdiction.

A third reason for the aéveptance of peak responsibil-

ity is that it seems to have a strong theoretical founda-

_tion in the peak-load pricing literature in economics.
The noneconomist reads- peak-load pricing in the con- -

text that all capacity costs go to the peak period, and as

the quote from Kahn indicates, this is a basic misconcsption. -

A final reason for the acreptance of peak responsibil-
ity is its intuitive appeal; i.e., peak- causes capacity, there-
fore capacity costs should be allocated on a peak respon-
sibility basis. It is this intuitive appeal that will be

. challenged in this article.

Capacity Utdlitization Responsibility

A hasic assumption in the_peak responsibility approach
is that the production plant is assumed to be character-
ized by one type of production plant; i.e., no distinction
is made between peak, intermediate, and base-load plants.
In the case of a single type of plant, the total annual
production eapacity cost can bé determined by the level
of peak demand, and no matter what the load shape
happens to be, if the peak demand level stays the same,
the total production capacity costs also stay the same. It
is this observed relationship that has led supporters of
the peak responsibility allocation method to claim that
peak demand causes production capadity costs.

If production capacity costs are viewed as being fixed '

over the year, then those fixed costs have been caused
by the peak demand. However, the view that produc-
tion capacity costs are fixed costs within a year, and can
only vary from one year to the next places a restriction
on one’s view of causality. Even if there is only one type
of production capacity, why should one's view of that
capacity be limited to a single unit whose size is fixed
by the level of peak demand? Why should not the deci-
sion as to the variable cost of producnon capacity be

viewed as a decision made on small increments of capac— L

ity over small periods of time?

“Electric Utility Cust Allocatiun Mmuf. Nutionnl Associction of Rug-ula-
tory Unility Commissiuners, Washington, 1. C.. 1973, pp. 4058,

Casr af Service Procedures for Poblic Power Svstems, Amcerican Public
Power Amociation. Washingion, D. €., 1979, pp. X1-X4.
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The purpose for detlermining the causality of produc-
tion capacity costs is ultimately to determine the cost
responsibility of the customers that use the production
plant While it is true that at only the time of peak is
the fixed plant fully utilized, it is not true that this is

the only time that the production plant provides ser-

vices to the customers. A proper view of cost causality
should recognize that during the peak period a greater

amount of production czpacity is required than at other -

times, bat the fact that peak demand is higher should

- only mflect the additional produdion caparity -costs incurred
because of the Iu;grlwr demand “level, Within .this context
production capacity is seen to be a variable cosl of pro—
duction in each and every hour.’

A simple example can be used 10 illustrate the con-
cept of treating production capacity as variable in each
hour and’ calculating’ capacity responsibility based on
the utilization {use) ol production capacity. Consider a
simplified load curve for -two hours. In the first hour
total demand is 50 megawatts, and-in the second hour

_ total demand js 100 megawatts. In this case 50 megawatts
of production capacity is needed t0 meet demand in the
first hour and an additioral 50 megawatts of production
capacity is needed to meet demand in the second heuwr.
In terms of utilization of ‘production capacity, the -first
and second hour share equal responsibility for the initial
50 megawalts of production capacity, while the second
hour carries the full responsibility for the additionat 50
megawatts. Thus the total capacity respombduy of each
hour is given by

- (%) {50).= 25 megawatts
(%) (50) + (50) = 75 megawatts

~.- Hour One:
Hour Two:

Notice that this capacity utilization responsibility is not .

the seme us the energy responsibility of 50 megawat-
hours for the first bour and 100 megawati-hours for the
second hour. Nor is the capacity utilization responsibil-
ity the same as would be determined by peak responsi-
bility which would place zero megawatts on the first
hour and 100 megawatts on the second hour. Moreover,
- using energy responsibility will understate the produc-
tion capacity caused by the peak hour, while using peak

responsibility will overstate the production capacity caused

by the peak hour. Table ! summarizes the results of
applying these three different methods of calculating
responsibility for cupacity.

Tanre 1

Hounwy Resronmimnarzs

" Untitization " Poak

Egergy
Responsibility Responsibility Respunsibilit
Hour One % . T Q

Hour Two % % 1

.The‘ fihal piece of information needed is the share of
demand for each customer class in each hour. Suppose
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there are just two customers: ‘A and B, with demands in
each hour s given in Table 2. :

TasLE 2 .
Customgr Loaus .
Moguwali.
Megauweis Megawarts & Honurs
Customer Hour One Share Hour Too Share - Touwl Share
A . S % % 100 %
B 03 % 0B % x ¥
Sysiem 50 1 100 ] 150 1

Customer A's share of hour one’s demand is one-half, .
and hour one's share of capacity utilization responsibil-
ity is one-quarter, giving customer A a capacity utiliza-
tion responsibility for hour one equal to {%)(%}) = %.
Customer A’s share of hour two's demand is three-
quarters, and hour two's share of capacity utilization re-
sponsibility is three-quarters, giving customer A a capac-
ity utilizetion responsibility for hour two equal to (UN%)

-= %5 Adding customer's A's capacity utilization respon-

sibility for both hours gives % + %s = Wis. A similar
calculation for customer B gives 2 capacity utilization
respontibility of five-sixteenths.

Table 3 summiarizes the capacity responsibility going
to each customer using energy, capacity utilization, and .
peak as the basis for caleulating these responsibilities.

Tames -
CusToser ResroNsinILITIES -

‘Capacity S
Energy Utitization FPook
Class Rupcmzbt’hu Rcs}m'hlﬂv Responsibility
A % it %
B Y . Y Y%

Naotice that energy respousibility allocates 100 little ca--
pacity to A and too much to B, and peak responsibility
allocates too much capacity to A and too little to B. Also
notice that A's load [factor (average energy divided by
demand at peak} is below the system average, and B's
load factor is above the system average. Moreover, this
observation can be generalized to the principle that peak
responsibility will always result in allocating too much
capacity to customers (classes or jurisdictions) whose load
factors are below the system average, and too little capac-
ity to customers {classes or jurisdictions) whose load fac-
tors aré above the system average. Of course, energy

responsibility has the opposite result.

The Average and Peak Allocation
- Of Production Capacity Costs.

The observations from the previous section lead to
the following question: If a certain percentage of capac-

ity is allocated based on energy responsibility and the
- remainder based on peak responsibility, how can that

percentage be chosen so that the resuhmg allocations
are the same as those derived .using the capacity utiliza-

Schedule MSS-4-3




tion method? The answer is to use the system load fac-
- tor to determine the percentage of capacity to ‘be allo-

cated by energy respons:h:lny ‘This is called the suerage
~ and peak method and is given by the following formula:

Load Energy - +f1 - Load Peak
Factorf\Responsibility . Factor onsibility] -

The syslem Joad Tactor is the ratio of averag-e demand to

peak demand. For this example it is g':ven by:

Average Demand = (150 « 2} = 75 Mw
Peak Demand = 100 Mw -
Load Factor = =%

{75 + 100}

The average and peak allocation factor for each cus--

tomer is given by:

Customer A: (%) (%) + (%) (%) =
Customer B: (%) (%) '+ (%) (%) =

Whlletheavemgeandpenkmethodhaso:dybeenshown

to produce the same answer as the capacity utilization

method for the example of. this section, it can also be-

. ' -

shiown to hold for any case in' whic}; demand is charac-

terized by two levels, that is a peak and off-peak (base)

level, and the result is independent of the number oi

hours associated with each period; c.L, the appendu: to

this article.
Belcre arnvmg at any conclusions about applying the
average and peak method, keep in mind two very im-

_portant assumptions. First, production capacity is charac-

terized by one’ type of production plant. Second, de-
mand is characterized by two levels. Much work has and
is being done to develop allocation methods that will

‘allow these two assumptions to bé relaxed. These meth-

ods are called tme-of-use cost allocations of embedded
production costs.!! Time-of-use allocations requ:re sub-
stantially more load data (essentially they require hourly

load profiles for all dasses of service). When this type of -

load information is nol available, then the. average and

peak method provides a viable alternative for reflecting -

the capacity utilization responsibility approach to the

~ causation of production capacity.

MTina of U Cort Aliscstion and- Margine! Cost, by M. S, Proctor,

. Missouri Public Servire Commission, November, 1978.°

Appendix

Average and Peak Capacity Aliocation

_ In this appendix two basic assumptions zre made. Firat,

demand is served from a single type plant with constant
capacity and running cost. Second, demand is character-
ized by two periods: peak demand; and base (off-peak)
demand. The lollowmg definitions are used.

D, = megawatt demand at pen.k
D, = megawatt demand at base
a, = fraction of time applied to

’ peak demand '
a, © = iraction of time applied to

base demand

where a, + ay = 1; i.e., the fraction of time for base
and peak demand adds up to the total amount of time
serving load.

These fractions can be used to calculate both average
demand (energy) and capacity utilization. The following
table gives these calculations.

Average Capacity
Period Demand Utlézation
Base S ap Dy ap Iy,
_Peak aDp D, +(D,—D,
Towml ayDy+ a, D, DF

Average demand during the base and peak periods is
simply ihe demands of those periods times the fraction
of time applied to each. The capacity utilization in the

34

base period.is simply that period’s fraction of time of
use of the capacity required to meet base-load demand
(ay Dp). The capacity utilization for the peak period is
that period's fraction of time of use of the capacity re-
quired to meet base-load demand’ (dp Dy} plus the dxf-
ference between base and peak demand {D, — Dy}, which

Tepresents that portion of total capacity used exclusively
during the peak period. When these two are added

together, the total capacity utilization is given by {a, + .

dp)Db'i'D"Db—Db*l-D Db"Dp-
The system load factor is the ratio of the average
demand o peak demand, and is given by

System Load Factor = (ap Dy + ap Dy} +~ Dy
Since Dy < Dy, it follows that @, Dy + ap Dp < a, D,
+ a, Dp = (ay + ap) Dy = D, Thus, the system load

factor is less than one. It also follows that

ap Dy
@, Dy + ap Dp

ap Dy

> 5

Thus the average demand contribution to the base pe
riod is greater than the capacity utilization contribution
to the base period, and subsequently the average de-
mand contribution to the peak period is less than the
capacity utilization contribution to the peak period.
Given these basic concepts, the objective in this appen-
dix is 10 show that the average and peak method for aapac-
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ity allocation lo cusiomer classes is equivalent io the capacity
uiilzation method no malter where the levels for ay, and ap

 may occur The following definitions are used for the

customer class demand responsibilities:

Pin = .class 1’s contribution (fraction} of
demand in the peak period.
class j’s contribution (fraction) of

Bp
demand in thé base period.

R

The table below {in irame} specifies the average demand
{energy), capacity utilization and peak responsibility 1o
demand for the j* class.

The average and peak method simply assumes that
clam contribution to energy and class contribution to .

* peak is'known. Then the system load factor is used to
" define the following allocation factor:

Load Contribution Load } {Clasz Contribution
Factor) to Enerpy. + 1~ Facior to Peak'

Substituting into" this definition the appropriate terms
gives the followmg results: .

1) (Load Factor}) (Class Conlnbutlon to Energy):

.

2) (1 = Load Factor} (Class. Contribution to Peak):

éz -- aphy, = de.g) (ﬁjp) = ip{Dp — @y b\,l = ﬁm‘ ap by

8} Average and Peak (1 + 2):

Zip 1Dy ~ ap Dy}

— fipap Dy
Un

Bib ap Dy + Bjp ap Dy +
D

-

= Ajp ap Dy + B (D, — ay Dy)
B "Dp

But this gives exactly the same result as the capacity
utilization method for determining class responsibility -

. for capacity. Moreover, no matter how the peak and

base periods are chosen, one needs only to determine
class contribution to energy, class contribution to peak,
and the system load factor in order to calculate the:ca-
pecity utilization rapons:bﬂ:ty for each class of load. At
the same time it is unportant to keep in mind the basic
assumptions being made; i.e., demand is served from a

ay Dy + i ag Do )= ﬂ. ap Dy, + Bi a,, D] SiNEle type plant and demand can properly be chmcter-
a “ap Dp A lzed by a peak and base load.
Method Base Pk Class Contribution
Energy BipiapDy) Biptdp Dp) Bip on Dy + B ap Dy
. T ) apDy, ¥ alajp
Capacity Biv (@ Dy) Bip (Dp ~ a» Dy)®  Bjp @ Dy + Pio (Dp — Gy D)
Utilization . —5, —
Peak B0} Pip (Dp) : pj,. ’-
“Notice that ap, Dy, = (1 — apm,,, 0 lhal the capacity utilization contribution to pealt cn be rewritten as "P Dy +
D = Dy = Dy = (1 = agiy = Dy ~ @y Dy,

'APRIL 28, 1983—PUBUIC UTILITIES FORTNIGHTLY o T
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. WeﬂtValleyFrqeetGmExtralmy

An additional $5 million of federsl funding has been tm'qeted for the West Valley demornistra-
tion project. The extra money, plus'some creative managing of the design.and construction of
the nuclear waste -solidification project at the site. could result in.the conversion of the
radioactive liquid there to a durable sofid two ygars sooner than had been originally planned.
Dr. Wiiliam H. Hannum, project director for the U. S. Department of Enargy, said recently that
the additional money is being transferred to this project from another DOE activity. "The extra
funding indicates the importance the Department places o& the timety solidification of the
liquid wastes stored here.” Hannum said that about sixty engineers and-nuclear tachnicians
will be added to the project staft in the next several months. .

As the first U. 5. nuclear waste solidification program of its kind, the West Valley demonstra-
tion project wili convert aimost 800,000 gallons of highly radioactive liquid waste into a
durable solid which will be transported to a federal repository for disposal. The project began
in February, 1882, when DOE assumed conirol of the former nuciear fuel reprocessing site.
The liquid waste stored there was a by-product of reprocessing from 1268 to 1272. As the
prime contractor to the DOE, West Valley Nuclear Services Company, a subsidiary of Westing-
house Electric Corporation, will design, build, and operate the solidification eguipment.

.
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4. Judgmental Energy Weightings

Smngnlmrycoumissions,mmgnizingﬂmenergylmdsmmhnpomm
~determinant of production plant costs, require the incorporation of
judgmentally-established energy weighting into cost stdies. One example is the “peak
and average demand” allocator derived by adding together each class’s contribution 1o
the system peak demand (or to a specified groap of system peak demands; e.g., the 12
monthly CPs) and its average demand. The allocator is effectively the average of the two
numbers: class CP (however measured) and class average demand. Two variants of this
allocation method are shown in Tables 4-14 and 4-15.

TABLE 4-14
CLASS ALLOCATION FACTORS AND ALLOCATED

PRODUCTION PLANT REVENUE REQUIREMENT USING THE
1 CP AND AVERAGE DEMAND METHOD .

34.84

Demand-
Related
Production
Plant
Revenue

Requirement

233,869,251

Avg. Demand
(Total MWH)
Allocation
Factor

30.96

Energy-
Related
Production
Plant

Revenne
Requirement

120,512,062

354,381,313

24.63

31.25

250,020

3387

131822415

381,842,722

165,313,703

31.21

329

22.078.048

322

121.450.476

12,545.108

| 286764.179

34,623,156

0.00

0

100,00

.

The f the
punmu
mz.plm(b)me

m:xm

ple, this percentage is 36,

671,281,308

0.74

2.864.631

100.00

2.864.631

389.194.692| $1.060.476,000

plant classified as
&mmdbyﬂnmof(a Mnmnl

%uwﬂm
is caiculssed

2 deand, Tabls 43, -

mﬁohcohm.’a Thus. the

Some columns unynotaddwudmedbnhduelomﬂmg.

i

11(13591+7880) ot&3.30ml.
s%cm penkdunand and (he average sysiem

average de-
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TABLE 4-15

-CLASS ALLOCATION FACTORS AND ALLOCATED PRODUCTION
PLANT REVENUE REQUIREMENT USING THE
2 CP AND AVERAGE DEMAND METHOD

Requirement )} Requirement

1
[%
5
i

DOM 32.09 | 198.081,400 3096 | 137,226,133 335,307,533
| LSMP. 38.43 | 237225254 33.87 150,105,143 387,330,397
LP 26.71 164,899,110 31.21 138 294,697 303,193,807
M 242 14,960,151 30 14,285,015 29245167
SL . 0.35 137,164 0.74 3,261,933 5.399.097
TOTAL| 10000 | 617.303.080| 100,00 - $1,060.476,000]
Notes:  The portion classified as demand-telated s calculated by dlmli:zbﬂum-
n\ul the m of the 12 monthly systern coincident peaks (T:
wimﬁby nflht g systemn average demand (Teble 4-10A, column 3).
Thos, fa’m%lf percentage sm-wmd is equul to )
ﬁﬁmw&ﬁggﬁlm&wumdm - m:?:;u-
gz of the twelve monthly demands, For the exampie, 41.75 percers of production plant

P DS  E SN ' VR O e et

A imenan

B R

S IR R

Another variant of the peak and average demand method bases the production
plant cost allocatars on the 12 monthly CPs and average demand, with 1/13th of produc-
tion plant classified as energy-related and allocated on the basis of the classes’ KWH use
ar average demand, and the remaining 12/13ths classified as demand-related. The result-
ing allocation factors and allocations of revenue responsibility are shown in Table 4-16

for the example data,

Schedule MSS 5-2




Missouri Public Service Commission
Case No. ER-2010-0036
Customer Charges for Residential Class

{1)Mo. P.8.C. Schedule No. 5, Sheot No. 28

Current Current
Residential Residential
Customer | Optional Time
Company Charge of Day Rate
AmerenUE (1) $7.25 $15.00
Empire District Electric Company (2) $11.04 $21.04
[Kansas City Power & Light Company (3) $8.67 $13.37
KCP&L Greater Missouri Operations
Company - L&P (4) $7.90 $27.52
KCP&L Greater Missouri Operations
Company - MPS (5) $9.73 $47.23

(2} P.5.C. Mo. No. 5, Section 1, Sheet No.1; P.S.C. Mo. No. 5, Section 4, Sheet No. 18
(3) P.5.C. Mo. No. 7, Sheet No. 5A; P.S.C. Mo. No. 7, Shest No. 8

(4) P.5.C. Mo. No. 1, Sheet No. 18; P.5.C. Mo. No. 1, Sheet No. 35
(5) P.S.C. Mo. No. 1, Sheet No. 51; P.5.C. Mo. No. 1, Shest Na. 66

SCHEDULE MSS-6



Missouri Public Service Commission
Case No. ER-2010-0036

Customer Charges for Small General Service (SGS) Class

Curmrent Cumrent
SGS SGS

Customer | Optional Time
Company Charge of Day Rate
AmerenUE - Single Phase (1) $8.03 $16.60
AmerenlJE - Three Phase (1) $18.71 $33.19
Empire District Electric Company - Singile
Phase (2) $15.58 $25.58
Empire District Electric Company - Three
Phase (2) $15.58 $30.58
Kansas City Power & Light Company (3) $15.25 $10.00
KCP&L Greater Missouri Operations
Company - L&P (4) $15.65 $35.27
KCP&L. Greater Missouri Operations
Company - MPS (5) $16.03 $22.69

{1) Mo, P.5.C. Schedule Nc. 5, Sheet No. 32
{2) P.8.C. Mo. No. 5, Section 2, Sheet No. 1

(3)P.5.C. Mo. No. 7, Sheet No. 9A; P.S.C. Mo. No. 7, Sheet No. 20D
{4} P.S.C. Mo. Na. 1, Sheet No. 23; P.5.C. Mo. No. 1, Sheet No. 35
{5) P.8.C. Mo. No. 1, Sheel No. 53; P.S.C. Mo, No. 1, Sheet No. 67
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Missouri Public Service Commission
Environmental Cost Recovery Mechanism {ECRM)
Case No. ER-2010-0036

Requirements of an ECRM

Missouri Statute / Staff Proposed
Regquirement Rule Location Tariff Sheats / Staff Report (1)

ECRM Minimum Filing Requirements - Schedule MCH
E3 (HC); (Direct Testimony of Mark C. Birk,

Enwironmental Compliance Plan Rule 3.162(1)2) AmerentUE)
Statute 386.266.2 & .4, Rufes 3.162(2)
Tariff Schedules & 20.091(2) Sheets 98.8 through 98.13
Siatute 386.266.2 & .4, Rules 3.162(2)
Rider calculation sheet in taniff & 20.091(2) Shest 98.13
Statute 386.266.2, Rules 3.162(1)(2) 8]
Environmental Capital Costs 26.091(1) Sheet 98.10
Base Environmental Revenue Requirement Rules 3.162(1)(2) & 20.091(2) Sheel 98.10, Staff Report
Statute 386.266.2, Rules 3.162(1)(2) &
All expensed anvironmental costs 20.091(1) Shaet 88.10
Statute 386.266.2 and 386.266.4; Rulg
Allowed interest costs 20.091(5) Sheels 96.9, 98,11, & 88.12
Statute 386.266.2, Rules 3.162(2) &
Prior period{s) ovar/under recovery costs 20.091(5) Sheets 98.0 £ 98.11
Means of collection from custormer Statute 386.266.6, Rule 20.091(2) Sheet 98,13
Statute 386.266.4, Rules 3.162(2) &
[True-Up mechanism procedure 20.091{1) & (5) Sheet 98.12
Statute 386.266.4, Rules 3.162(2) &
{Prudence Review procedurs 20.091(7) Sheet 98.12

Limitation on ECRM (limitation that ECRM not
generate revenue over 2.5% of gross jurisdictional Statute 386.266.2, Rules 20.091(2) &

|revenue) @) Sheet 98.9
Statiie 386.266.6, Rulos 3.1622) &
Disclosure on Customers’ bills 20.091(2) & (8) Sheet 98.9, Staff Report

FRala Casa Provisions (utfity file a general rate
increase with the effective date to be no later than 4
years after the effective of Commission Order

appraving ECRM) Statute 386.266 4, Rula 20.091(6) Sheat 98.12
Example of Notice to customers Rules 3.162(2) & 20.091(2) Sheet 98.9, Staff Reports
Spacifc rate class cost aliocations IRules 3.162(2) & 20.091(1) Sheat 8.8
Staff proposal on rate design revenue factor considers
Voltape level Rule 3,162(5) voltage adjusted rates
Authorization for Commission Staff to release the
previous five (5) years of historical Surveillance EGRM Minimum Filing Requirements MCB-E2 (page
Reponts |Rule 3.162(2) 12); (Direct Testimony of Mark C. Birk, AmerenUE)

{1) Staif proposed Tariff Sheets - Staff Report
{Schedule MSS-9)
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

MO.P.S.C. SCHEDULENO. 5 Original SHEETNO. _98.8
CANCELLING MO.P.5.C. SCHEDULE NO. SHEET NO.
APPLYING TO MISSOURI SERVICE AREA
[ ————m’ M
*RIDER ECRM

ENVIRONMENTAL COST RECOVERY MECHANISM

APPLICABILITY

This Rider is applicable to Missouri jurisdictional retail revenue
{(S$)supplied to customers served by the Company under Service Classification
Nos. 1(M), 2(M), 3(M), 4(M), 5(M), 6(M}, 7(M}, 8(M), 11(M), and 12(M).

Costs passed through this Environmental Cost Recovery Mechanism (ECRM)
reflect differences between the actual environmental revenue requirement
(factor ERR, as defined below) and the base environmental revenue
requirement (factor ERRB, as defined below), calculated and recovered as
provided for herein.

For the purpose of this ECRM, the Accumulation Periods, Filing Dates, and

Recovery Periods for adjustments to the Company’'s ECRM are set forth in the
following table:

Accumulation Period (AP) Filing Date Recovery Period (RP)
April through September By December 1 February through July
October through March By June 1 August through January

Accumulation Pericd (AP) means the historical calendar months over which
environmental revenue reguirement is calculated. The initial Accumulation
Period shall begin on the date this Rider becomes effective and ends on the
last day of September 2010. The subsequent Accumulation Periods shall be
from Octeober through March and from April through September of each
succeeding year. Each subsequent Accumulation Period shall begin
immediately following the end of the previous Accumulation Period.

Recovery Period (RP} means the billing months during which the difference
between the actual environmental revenue reguirement (factor ERR, defined
below} during an Accumulation Period and the base environmental revenue
requirement (factor ERRB, defined below) is applied to and reflected
through retail customer billings on a retail revenue basis. Each Recovery
Period shall be the six (6) billing month pericd beginning on the first
billing cycle of the billing month following two (2) months after the
Filing Date.

The Company will make an Environmental Cost Adjustment (ECA} filing by each
Filing Date, which shall be not more than two (2) calendar months after the
end of the applicable Accumulation Period as shown in the above table. The
new ECA rates for which the filing is made will be applicable starting with
the Recovery Period that begins following the Filing Date. All ECRM
adjustment filings shall be accompanied by detailed work papers supporting
the filing in an electronic format with all formulas intact.

ECA DETERMINATION

The difference between the actual environmental revenue redquirement and the
base environmental revenue reguirement shall be reflected as an ECA; credit

* Indicates Addition.

SCHEDULE MS5-9-1
DATE QF 1SSUE DATE EFFECTIVE

ISSUED BY
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

MO.P.5,C. SCHEDULENO. 5 QOriginal SHEETNO. 98.9
CANCELLING MO.P.S.C. SCHEDULE NO. SHEET NO.
APPLYING TO MISSOURI SERVICE AREA
*RIDER ECRM

ENVIRONMENTAL COST RECOVERY MECHANISM (CONT’D)

or debit, stated as a separate line item on the customer’s bill, and will
be calculated according to the formulas below.

Any adjustment made to the applicable ECRM factor (ECA.) shall not generate
an annual amount of revenue that exceeds two and one-half percent (2.5%) of
the Company’s annual Missouri gross jurisdictional base rate retail
revenues established in the most recent general rate proceeding (CAP). The
Company shall also be able to collect any applicable gross receipts taxes,
sales taxes, and other similar pass—-through taxes on ECRM billing amounts
and such taxes shall not be counted against the 2.5% rate adjustment cap.
Any amounts not recovered by the Company under this Rider ECRM as a result
of this 2.5% limitation on rate adjustments will be deferred, at a carrying
cost each month equal to the Company’s net of tax cost of capital (i.e.,
the return on rate base, or return on capital, as allowed by the Missouri
Public Service Commission (Commission) in the most recent general rate
proceeding), to be recovered in a subsequent Recovery Period or in the
Company’s next general rate proceeding if not fully recovered in a
subsequent Recovery Period.

The Recovery Period rate component to reflect differences {(increases or
decreases) in the actuwal environmental revenue requirement and the
environmental revenue requirement cellected in retail rates during the
recently-completed Accumulation Period is the Environmental Cost Adjustment
factor (ECA;) applicable starting with the Recovery Period following the
applicable Filing Date. ECA; is calculated as:

ECB: = BRR / Rgp
where:
Rgp = Applicable Recovery Period estimated retail revenue in
dollars
and

BRR = the Revenue Requirement to be collected in the recovery
period in dollars. BRR is the lesser of

[ERR - (ERRB X Rpp) + DEFap.; + I + T) or [CAP * 0.5]

Where:

* Indicates Addition.
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

MOP.S.C SCHEDULENO. 5 Original SHEETNO. 58.10
CANCELLING MO.P.S.C. SCHEDULE NO. SHEET NO.
APPLYING TO MISSOURI SERVICE AREA
*RIDER ECRM
ENVIRONMENTAL COST RECOVERY MECHAMISM (CONT’D)
ERR = Environmental revenue requirement actually incurred during the
applicable Accumulation Period, which shall encompass (i) all
expensed environmental costs (other than taxes and

depreciation associated with capital projects) incurred during
the Accumulation Pericd to comply with federal, state or local
environmental laws, regulations or rules (to be offset by net
revenues from the sale of emission allowances); and (ii) the
depreciation, taxes and return on capital for any major
capital projects whose primary purpose is to permit the
Company to comply with any federal, state or local
environmental law, regulation or rule, as reflected in the
Company's rate base accounts at the end of the Accumulation
Period. The accounts shall be those accounts specified by the
Commission in the prior rate case. No major capital projects
shall be included until the Commission determines that the

project is operational and useful for service as required by
393.135 RSMo. 2000.

il

ERRB The base environmental revenue requirement as determined in

the Company’s general rate proceeding in which the ECRM is
established consisting of (i) expensed environmental costs
included in factor ERR for the normalized test year, as
updated or trued-up (other than taxes and depreciation) and
{ii) the depreciation, taxes and return on capital for any
major capital projects whose primary purpose is to permit the
Company to comply with any federal, state or local
environmental law, regulation or rule, as reflected in the
rate base approved by the Commission in the Company’s general
rate proceeding in which the ECRM was established. The ERRB
expressed in a retail revenue factor basis, included in the
Company’s retail rates is 0.023801 revenue Iactor.

Rar = Supplied retail revenue during the Accumulation Period that
ended prior to the applicable Filing Date.

DEF.; =Environmental costs deferred due to the application of the

2.5% limitation on annual adjustments. DEFa is the greater
of zero (0) or [ERR -~ (ERRB x Rpp) DEFpp+ I + T] - (CAP*0.35)

* Indicates Addition.
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

MOP.S.C.SCHEDULEND. 5 Original SHEETNO. 98.11
CANCELLING MO.P.S.C. SCHEDULE NO. SHEET NO.
APPLYING TO MISSQURI SERVICE AREA
‘ |
*RIDER ECRM

ENVIRONMENTAL COST RECOVERY MECHANISM (CONT'D)

DEFap-; = DEFyp from the previocus accumulation peried. For the
calculation of BRR for the first accumulation period, DEFpp-;
is zero (0)

I = Interest applicable to (i) the difference between the actual
environmental revenue requirement and the environmental
revenue requirement recovered in rates; (ii) refunds due to
prudence reviews and other regulatory adjustments (a portion
of factor R below); and (iii) all under- or over-recovery
balances created through operation of this ECRM, as |
determined in true-up filings provided for herein (also a
portion of factor T, below). Interest shall be calculated
monthly at a rate egqual to the weighted average interest rate
paid on the Company’s short-term debt, applied to the month-
end balance of items (i)} through (iii) in the preceding
sentence.

T = Under/over recovery,if any, from currently active and prior
Recovery Periods as determined for the ECRM true up
adjustments, and modifications due to adjustments ordered by
the Commission, as a result of required prudence reviews or
other disallowances and reconciliations, with interest as
defined in item I. This would include any amounts collected
over the CAP.

CAP = Annual amount ¢f revenue that is two and one-half percent
(2.5%) of company’s annual Missouri gross jurisdictional base
rate retail revenues established in the most recent general
rate proceeding. The CAP amount is $54,883,705
($2,195,348,203 x 2.5%).

* Indicates Addition.
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

MO.P.S.C. SCHEDULENO. _ 5 Original SHEETNO._98.12
CANCELLING MG.P.5.C. SCHEDULE NO. SHEET NO.
APPLYINGTO _ MISSQURI SERVICE AREA

*RIDER ECRM
ENVIRONMENTAL COST RECOVERY MECHANISM (CONT'D)

The ECA factor shall be rounded to the nearest 0.00001, to be charged on a
retail revenue basis on retail revenue billed.

TRUE-UP OF ECRM

After the completion of each Recovery Period, the Company will make a true-
up filing in conjunction with an adjustment to its ECRM, where applicable.
The true-up filings shall be made on the first Filing Date that occurs at
least two (2} months after completion of each Recovery Period. Any true-up
adjustments or refunds shall be reflected in item T above, and shall
include interest calculated as provided for in item I above.

True-up adjustments shall be the difference between the revenue billed and
the revenue authorized for collection during the Recovery Period.

GENERAL RATE CASE/PRUDENCE REVIEWS

The following shall apply to this ECRM, in accordance with Section
386.266.4, R5Mo.and applicable Commission rules governing rate adjustment
mechanisms established under Section 386.266, RSMo:

The Company shall file a general rate case with the effective date of new
rates to be established in such general rate case to be no later than four
(4) years after the effective date of a Commission order implementing or
continuing this ECRM. The four (4) year period referenced abowve shall not
include any periods in which the Company is prohibited from collecting any
charges under this ECRM, or any periocd for which charges hereunder must be
fully refunded. In the event a court determines that this ECRM is unlawful
and all moneys collected hereunder are fully refunded, the Company shall be
relieved of the obligation under this ECRM to file such a rate case.

Prudence reviews of the costs subject to this ECRM shall occur no less
frequently than every eighteen (18) months, and any such costs which are
determined by the Commission to have been imprudently incurred shall be

returned to customers with interest at the Company’s short-term borrowing
rate. ’

* Indicates Addition.
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

MO.P.S.C. SCHEDULENO. 5 Original SHEETNO. 98.13
CANCELLING MO.P.S.C. SCHEDULE NO. SHEET NO.
APPLYING TO MISSOURI SERVICE AREA
P ———— e
*RIDER ECRM [
ENVIRONMENTAL COST RECOVER MECHANISM (CONT’D.)
Calculation of Current ECA. Rate:
Accumulation Pericd Ending: e/ dd/ yy
1. Total Environmental Revenue Requirement (ERR) 50
2. Base Environmental Revenue Requirement 50
2.1 Revenue Factor in Base Rates (ERRB) 0.023801
2.2 Accumulation Period Retail Revenue (Rap) 50
3 Amount to be Recovered above Base (Line 1 - Line 2) S0
Deferred Environmental Costs from Prior Periods
4. (DEF,p-1) $0
5 Adjustment for under/over recovery from prior s0
’ periods plus Interest (I + T)
6 Amount Subject to Recovery this Accumulation Period 50
' (Line3 + Lined4 + Line 5)
7 Base Retail Revenue with 2.5% CAP (BRR) 50
8 Amount Deferred (DEFap) $0
g Carrying Cost on Deferred Amount $0
10. Estimated Revenue for Recovery Period (Rge) 30
11, ECRM Revenue Factor (ECA.) 00000

CAP amount is $54,883,705 (52,195,348,203 x 2.5%)

* Indicates Addition.
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Missouri Public Service Commission

ECRM Timeline
Case No. ER-2010-0036

Accumulation Period (AP) Flting Date by AmerenlUE Commission Review & Approval Recovery Perlod (8 months)

April through September (& Months}  [By December 1 Two months February through July

October through March (8 months) | By June 1 Twa months August through January

Description 13t Accumulation Perlod 2nd Accumulation Period 3rd Accumulation Perlod dth Accumuistion Period
Accumulation Pariod June 2010 - Septamber 2010 Qctober 2010 - March 2011 Apri 2011 - September 2011 Oclober 2011 - March 2012

Filing Date By: December 1. 2010 June 1, 2011 Decomber 1, 2011 June 1, 2012

IRecovery Pardod Fabruary 1, 2011 - July 31, 2011 August 1, 2011 - January 31, 2012 February 1, 2012 - July 31, 2012 JAugust 1, 2012 - January 31, 2013

True-Up - Reflectad in Fling By:

Dacember 1, 2011

June 1, 2012

December 1, 2012

June 1, 2013

SCHEDULE MSS-10



Missouri Public Service Commission

Environmental Cost Recovery Mechanism Base Revenue Factor Hlustrative Purposes Only

Case No, ER-2010-0036

15 Total Allocation Missouri

nvironmental Rate Base Electric 12D Jurnsdictiona
Environment Plant in Service $563,331,558 95.59% $538 488,636
Less: Accumuiated Depreciation Reserve $259,099,765 95.59% $247,673,461
Net Environmentad Rate Base $304,231,798 $290,815,176
Environmental Revenue Requirement
Depreciaton on Envionmertal Plant in Service $17,198,813 95.59% $16.440,45
Return and Income Taxes (B.557% ROR or 12.03%) $36,509,085 95.5%% $34,985 066
Environmental Chemicals (irea) - Variable Allocator $1,046,424 £4.92% $993,266
Environmemal Produciion Expenses-Operatians $108,152 95.59% $103,382
Emvironmental Production Expenses-Maintenance 33,050,304 95.59% $2.915.786
Solid Waste Operating Expenses - Labor Allocator $111,586 98.75% $107,959
Sales of Emission Algwances {$925,852) £5.50% ($885,031)
Total Environmental Revenue Requirement $57,188,502 $54,860.773

Wissouri Revenue $2,690,818.000 Nlustrative Purposes $2,296,548,000 GSW-E10-1

0.024190 {illustrative Purposes 2.380128%

Net Base Environmental Cost Factor

{1) Schedule GSW-E15 Aliocator
{2) Schedule GSW-E16 Alocator
{3) Schedula GSW-E17 Allocator

SCHEDULE MSS-11



Missouri Public Service Commission
EGRM Calculation - Ilustrative Purposes Only
Case No. ER-2010-0036

Revenua (llugirative Purposss Cnly) $2,296,548,000
2.5% Limit (Ulustrative Purposas Only) $57.412,700
Accumulation Period
1 _howte ta R Requ (ERR) $50,000,000
2 ase Envilonmenial Revenus Requirsment $28,181 408
2.1 Revenue Fador in Base Rates (ERRB) 2.380128%|
22 [Actumuistion Pered Retall Revanus (Rs) $1,100,000.000
3 Amount 1 be Recoveted above Base - 18 Sublotal (Line! - Lina2} 523818552
ad Environmental costs Fom prior pevicds (DEF...,) $0
Is Adj for Under/Over recovery for prior periods phus Intarest (1 + T 30|
[ [Amount Subject to Recovery this A 1 Period 2nd )Line 3 + Line4
6 +Line 5 $23.818,592
Iz Rzta Feotail Revenus with 2.5% cap (BRR} $23,818.800
fe Amount Defored {DEFyp) 30 |
9 Camying Cost on Defarmd Amount $0
10 for F y Period (Rep) $1,100,000,000
11 Reverus Fackor (ECA} 2.1654%
FORMULAE

Line 11 = [Une 1 - (Line 2.1 * Line 22) + Line 4 + Line 5)/Line 10 { 1! aqusl to or below CAP)
Line 11 =Llina 7/ Uine 10 (1 graated than CAP)
Six Month CAP smourt = $57, 413,700 x 0.5 or $29,708,850

SCHEDULE MSS-12



* UNION ELECTRIC COMPANY ELECTRIC SERVICE Schedule JAR-1

. | MO.P.S.C. SCHEDULENO. 5 1°' RevisedOriginal— —  SHEETNO. 98.1
| CANCELLING MO.P.5.C. SCHEDULE NO. 5 Original SHEET NO. 98.1
APPLYING TO MISSOURI SERVICE AREA
| * RIDER FAC

FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE
| {Applicable to Serwvice Provided Prior to Mounth Day, 2010)

APPLICABILITY

This rider is applicable to kilowatt-hours ({(kWh) of energy supplied teo
customers served by the Company under Service Classification Nos. 1(M),
2M), 3(M), 4(M), 5M), 6(M), 7(M), B(M), 11(M), and 12{(M).

Costs passed through this Fuel and Purchased Power Adjustment Clause (FaC)
reflect differences between actual fuel and purchased power costs,
including transportation, net of Off~System Sales Rewenues (0OSSR) (i.e.,
Actual Net Fuel Costs) and Net Base Fuel Costs (factor NBFC, as defined
below), calculated and recovered as provided for herein.

For purposes of this FAC, the true-up year shall be from March 1 through
the last day of February of the following year. The Accumulation Periods
and Recovery Periods are as set forth in the following table:

ARccumulation Period {(AP) Filing Date Recovery Pericd {(RP)
February through May By August 1 October through September
June through September By December 1 February through Jahuary
| October through January By April 1 June through May

Accumulation Period (AP) means the historical calendar months during which
fuel and purchased power costs, including transportation, net of OSSR for
all kWh of energy supplied to Missouri retail customers are determined.

Recovery Period (RP) means the billing months as set forth in the above
table during which the difference between the Actual Net Fuel Costs during
an Accumulation Period and NBFC are applied to and recovered through retail
customer billings on a per kWh basis, as adjusted for service voltage
level.

The Company will make a Fuel and Purchased Power Adjustment (FPA) filing by
each Filing Date. The new FPA rates for which the filing is made will be
applicable starting with the Recovery Period that begins following the

! Filing Date. All FPA filings shall be accompanied by detailed workpapers
supporting the filing in an electronic format.

FFPA DETERMINATION

Ninety five perxcent (95%) of the difference between Actual Net Fuel Costs
and NBFC for all kWh of energy supplied to Missouri retail customers during
the respective Accumulation Periods shall be reflected as an FPR: credit or
debit, stated as a separate line item on the customer’s bill and will be
calculated according to the following formulas.

For the FPA filing made by each Filing Date, the FPA. rate, applicable
starting with the Recovery Period following the applicable Filing Date, to
recover fuel and purchased power costs, including transportation, net of
0SSR, to the extent they vary from Net Base Fuel Costs (NBFCY, as defined
below, during the recently-completed Accumulation Period is calculated as:

DLTE OF ISSU 2010 DATE EFFECTIVE T 2010
I§SUED BY Warper 1,. Baxterf—R-—Wess Pregident & CEO St. lLouis, Migsouri

NAME OF OFFICER TITLE ADDRESS



UNION ELECTRIC COMPANY

Original
APPLYING TO

ELECTRIC SERVICE

MO.P.S.C. SCHEDULENO. 5

1°* Revisedoriginal——
CANCELUING MO.P.$.C. SCHEDULE NO.

SHEETNO. 98.1
5

SHEET NO. 98.1
MISSOURI SERVICE AREA

* Indicates Addition.

DLTE OF ISSUE 2010 DATE EFFECTIVE Mareh—3-—2809 2010
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

| MOPS.C. SCHEDULEND. 5 2ndist Revised SHEETNO. 98.2
| CANCELLING MO.P.S.C. SCHEDULENO. 5 1°% Revisedosiginal SHEETNO. 98,2
APPLYING TO MISSOURI SERVICE AREA

* RIDER FAC
FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE (CONT’D.)
| (Applicable to Service Provided Prior tc Month Day, 2010)

FPA(rey = [[(CF+CPP-OSSR-TS-3) - (NBFC x Spp) Ix 95% + I + R]/Swp

The FPA rate, which will be multiplied by the voltage level adjustment
factors set forth below, applicable starting with the following Recovery
Period is calculated as:

FPAC = FPA(M) + FPA‘p@-n + FPA{;@_Q)

where:
FPA; = Fuel and Purchased Power Adjustment rate applicable starting
with the Recovery Period following the applicable Filing
Date.
FPAgp = FPA Recovery Period rate compcnent calculated to recover

under/over cellection during the Accumulation Period that
ended prior to the applicable Filing Date.

FPA(gp-1) = FPA Recovery Period rate component from prior FPAg
calculation, if any.

FPA(rp-zy = FPA Recovery Period rate component from FPAg, calculation
prior to FPApe.1, if any.
CF = Fuel costs incurred to support sales to all retail customers

and Off-System Sales allocated to Missouri retail electric
operations, including transportation, associated with the
Company’s generating plants. These costs consist of the
following:

a) For fossil fuel or hydroelectric plants:

(i) the following costs reflected in Federal Energy
Regulatory Commission (FERC) Account Number 501: coal
commodity, applicable taxes, gas, alternative fuels,
fuel additives, Btu adjustments assessed by coal
suppliers, railroad transportation, switching and
demurrage charges, railcar repair and inspection costs,
railcar depreciation, railcar lease costs, similar
costs assoclated with other applicable modes of
transportation, fuel hedging costs (for purposes of
factor CF, hedging is defined as realized losses and
costs minus realized gains associated with mitigating
volatility in the Company’s cost of fuel and purchased
power, including but not limited teo, the Company’s use
of futures, options and over-the-counter derivatives
including, without limitation, futures contracts, puts,
calls, caps, floors, collars, and swaps), hedging costs
assoclated with S02 and fuel o0il

* Indicates Addition.

DKTE OF ISSUE July 242869 2010 DATE EFFECTIVE 2010
ISSUED BY Warner L. Baxter President & CEQ St. Louig, Missouri
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

| MOP.S.C.SCHEDULENO. 5 1 st Revisedosiginal SHEETNO. 98 .3
| CANCELLING MOPS.C. SCHEDULENO. _ 5 Original SHEETNO.  98.3
APPLYING TO MISSOURI SERVICE AREA

* RIDER FAC
FDEL AND PURCHASED POWER ADJUSTMENT CLAUSE (CONT'D.)
| {Applicable to Service Proviced Prior to Month Day, 2010)

adjustments included in commodity and transportation
costs, broker commissions and fees associated with
price hedges, o0il costs, ash disposal revenues and
expenses, and revenues and expenses resulting from fuel
and transportation portfolio optimization activities;
and

(ii) the following costs reflected in FERC Account
Number 547: npatural gas generation costs related to
commodity, oil, transportation, storage, capacity
reservation charges, fuel losses, hedging costs, and
revenues and expenses resulting from fuel and
transportation portfolio optimization activities;

b} Costs in FERC Account Number 518 (Nuclear Fuel
Expense).

CPP = Costs of purchased power reflected in FERC Account Numbers
555, 565, and 575, excluding MISO administrative fees arising
under MISO Schedules 10, 16, 17, and 24, and excluding
capacity charges for contracts with terms in excess of one
{1} vear, incurred to support sales to all Missouri retail
customers and Qff-System Sales allocated to Missouri retail
electric operations. Also included in factor "“CPPY
are insuyrance premiums in FERC Account Number 924 for
replacement power insurance (other than relating to the Taum
Sauk Plant) to the extent those premiums are not reflected in
base rates. Changes in replacement power insurance premiums
(other than those relating to the Taum Sauk Plant) frem the
level reflected in base rates shall increase or decrease
purchased power costs. Additionally, costs of purchased
power will be reduced by expected replacement power insurance
recoveries (other than those relating to the Taum Sauk Plant}
qualifying as assets under Generally Accepted Accounting
Principles. Notwithstanding the foregoing, concurrently with
the date the “T53” factor is eliminated as provided for in
this tariff, the premiums and recoveries relating to
replacement power insurance coverage for the Taum Sauk Plant
shall be included in this CPP Factor.

OSSR = Revenues from Off-System Sales allocated to Missouri electric
operations.

Off-System Sales shall include all sales transactions
(including MISQ revenues in FERC Account MNumber 447),
excluding Missouri retail sales and long-term full and
partial requirements sales, that are associated with (1)
AmerenUE Missouri jurisdictional generating units, (2) power
purchases made to serve Missouri retail load, and (3} any
related transmission.

* Indicates Addition.

& o
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

| MOPS.C.SCHEDULENO. 5 2ndist Revised SHEETNO. _98.4
} CANCELLING MO.P.S.C. SCHEDULEND. 5 1°* Revisedosigimal SHEETNO. 98.4
APPLYING TO MISSOQURI SERVICE AREA

* RIDER FAC
FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE (CONT'D.)
[ (Applicable to Service Provided Prior to Month Day, 2010)

TS = The Accumulation Period value of Taum Sauk. This factor will
be used to reduce actual fuel costs to reflect the value of
Taum Sauk, and will be credited in ¥FPA filings (of which
there are three each year as shown in the table above), until
the next rate case or, if sooner, until Taum Sauk is placed
back in service. This value is $%$22.7 million annual .for each
true-up year as determined in the rate proceeding in which
this FAC was established, one third of which {i.e., §7.56
million) will be applied to each Accumulation Period.

s = The Accumulation Period value of Blackbox Settlement Amount
of 33 million annually, which shall expire on September 1,
2010. One third of the annual value (51 million) shall be
applied to each Accumulation Period. For the Accumulation
Period during which the factor expires, the factor shall be
prorated according to the number of days during which it was
effective during that Accumulation Period.

I = Interest applicable to (i) the difference between Actual Net
Fuel Costs {adjusted for Taum Sauk and factor “5") and NBFC
for all kWh of energy supplied to Missouri retail customers
during an Accumulation Period until those costs have heen
recovered; (ii) refunds due to prudence reviews (a portion of

It factor R, below); and (iii) all under~ or over-recovery

balances created through operation of this FAC, as determined

in the annual true-up filings provided for herein (a portion
of factor R, below). Interest shall be calculated monthly at

a rate equal to the weighted average interest rate paid on

the Company’s short-term debt, applied to the month-end

balance of items (i) through (iii) in the preceding sentence.

R = Under/over recovery (if any} from currently active and prior
Recovery Periods as determined for the annual FAC true-up
adjustments, and modifications due to adjustments ordered by
the Commission (other than the adjustment for Taum Sauk as
already reflected in the TS factor), as a result of reguired
prudence reviews or other disallowances and reconciliations,
with interest as defined in item I.

Sap = Supplied kWh during the Accumulation Period that ended prior
to the applicable Filing Date, at the generation level.

Ske = Applicable Recovery Period estimated XWh, at the generation
level, subject to the FPAg, to be billed.

* Indicates Addition.

DhTEOFISSUE ____ July—24,2600 2010 DATE EFFECTIVE August—23-——2068 2010
ISSUED BY Warner L. Baxter PregldEQt & CEO St. Louisg, Missouri
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

5 ] MOPSC.SCHEDULENO. 5 2ndist Revised SHEETNO. 98.5
| CANCELLING MOPSC. SCHEDULENG. 5 1°" RevisedOxiginal SHEETNO, 98.5
APPLYING TO MISSOURI SERVICE AREA

* RIDER FAC
FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE (CONT'D.)
| {Applicable to Service Provided Prior to Month Day, 2010)

NBFC = Net Base Fuel Costs are the net costs determined by the
Commission’s order as the normalized test year value ({and
reflecting an adjustment for Taum Sauk, consistent with the
term TS) for the sum of allowable fuel costs {consistent with
the term CF), plus cost of purchased power (consistent with
the term CPP), less revenues from off-system sales
(consistent with the term 0SSR), less an adjustment
{consistent with the term “5”), expressed in cents per kWh,
at the generation level, as included in the Company’s retail
rates. The NBFC rate applicable to June through September
calendar menths (“Summer NBFC Rate”) is 1.001 cents per kWh,
The NBFC rate applicable to October through May calendar
months (“Winter NBFC Rate”) is 0.690 cents per kWh.

To determine the FPA rates applicable to the individual Service
Classifications, the FPA. rate determined in accordance with the foregoing
will be multiplied by the following voltage level adjustment factors:

Secondary Voltage Service 1.0888
Primary Voltage Service 1.0492
Large Transmission Voltage Service 1.0147

The FPA rates applicable to the individual Service Classifications shall be
rounded to the nearest 0.001 cents, to be charged on a cents/kWh basis for
each applicable kWh billed.

*TRUE-UP OF FAC

After the completion of each true-up year, the Company will make a true-up
filing by May 1 of each year (starting by May 1, 2010) with the Commission.
Such filings shall be made by May 1 of every subsequent year until all fuel
and purchased power costs accumulated during the effective period of the
FAC have been recovered and trued-up. Any true-up adjustments or refunds
shall be reflected in item R above, and shall include interest calculated
as provided for in item I above.

The true-up adjustment shall be the difference between the revenues billed
and the revenues authorized for collection during the true-up year.

GENERAL RATE CASE/PRUDENCE REVIEWS

The following shall apply to this Fuel and Purchased Power Adjustment
Clause, in accordance with Section 386.266.4, RSMo. and applicable Missouri
Public Service Commission Rules governing rate adjustment mechanisms
established under Section 386.266, RSMo: '

The Company shall file a general rate case with the effective date of new
: rates to be no later than four years after the effective date of a Missouri
Public Service Commission order implementing or continuing this Fuel and

*Indicates Addition.

DRTEOFISSUE____ July—34,—0660 2010 DATE EFFECTIVE Auveuiot 33 2060 2010
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

| MOPS.C.SCHEDULENO. 5 1°* Revisedosigimat SHEETNO. 98.6
| CANCELLING MOPS.C.SCHEDULENO, 5 Original SHEET NO. 98.6
APPLYING TO MISSOURI SERVICE AREA
* RIDER FAC

FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE (CONT'D.)
| (Applicable to Service Provided Prior to Month Day, 2010)

Purchased Power Adjustment Clause. The four-year period referenced above
shall not include any periods in which the Company is prohibited from
collecting any charges under this Fuel and Purchased Power Adjustment
Clause, or any period for which charges hereunder must be fully refunded.
In the event a court determines that this Fuel and Purchased Power
Adjustment Clause is unlawful and all moneys collected hereunder are fully
refunded, the Company shall be relieved of the obligation under this Fuel
and Purchased Power Adjustment Clause to file such a rate case.

Prudence reviews of the costs subject to this Fuel and Purchased Power
Adjustment Clause shall occur no less frequently than every eighteen
months, and any such costs which are determined by the Misscouri Public
Service Commission to have been imprudently incurred shall be returned to
customers with interest at a rate equal to the weighted average interest
rate paid on the Company’s short-term debt.

*Indicates Addition.
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

| MO.P.S.C. SCHEDULENO, _ 5 Original SHEETNO. _98.7%
CANCELLING MO.P.S.C. SCHEDULE NO. SHEET NO.
APPLYING TO MISSOURI SERVICE AREA

| * RIDER FAC
FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE
| (Applicable to Service Provided Month Day, 2010 and Thereafter)

APPLICABILITY

This rider is applicable to kilowatt~hours (kWh) of energy supplied to
customers served by the Company under Service Classification Nos. 1(M),
2(M), 3(M), 4(M)}, 5(M), 6(M), 7(M), B(M), 11(M), and 12(M).

Costs passed through this Fuel and Purchased Power Adjustment Clause (FAC)
reflect differences between actual fuel! and purchased power costs,
including transportation, net of Off-System Sales Revenues (0SSR) (i.e.,
Actual Net Fuel Costs) and Net Base Fuel Costs (factor NBFC, as defined
below), calculated and recovered as provided for herein.

For purposes ¢f this FAC, the true-up year shall be from March 1 through
the last day of February of the following year. The Accumulation Periods
and Recovery Periods are as set forth in the following table:

Accumulation Pericd (AP) Filing Date Recovery Period (RP)
February through May By Rugust 1 October through September
June through September By December 1 February through January

October through January By April 1 June through May

Accumulation Period (AP) means the historical calendar months during which
fuel and purchased power costs, including transportation, net of 0SSR for
all kWh of energy supplied to Missouri retail customers are determined.

Recovery Period {RP) means the billing months as set forth in the above
table during which the difference between the Actual Net Fuel Costs during
an Accumulation Period and NBFC are applied to and recovered through retail

customer billings on a per kWh basis, as adjusted for service voltage
level.

The Company will make a Fuel and Purchased Power Adjustment (FPA) filing by
each Filing Date. The new FPA rates for which the filing is made will be
applicable starting with the Recovery Period that begins following the
Filing Date. All FPA filings shall be accompanied by detailed workpapers

| supporting the filing in an electronic format with all formulas intact.

FPA DETERMINATION

Ninety five percent (95%) of the difference between Actual Net Fuel Costs
and NBFC for all kWh of energy supplied to Missouri retail customers during
the respective Accumulation Periods shall be reflected as an FPA; credit or
debit, stated as a separate line item on the customer’s bill and will be
calculated according to the following formulas.

For the FPA filing made by each Filing Date, the FPA:. rate, applicable
starting with the Recovery Period following the applicable Filing Date, to
recover fuel and purchased power costs, including transportation, net of
OSSR, to the extent they vary from Net Base Fuel Costs (NBFC), as defined
below, during the recently-completed Accumulation Period is calculated as:

| «3ndseatoshdditions
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UNION ELECTRIC COMPANY
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Sriginal

SHEETNO. 98.82

SHEETNO. H8-2

MISSOURI SERVICE AREA

*-RIDER FAC

| {Applicable to Service Provided Month Day, 2010 and Thereafter)

FPAr = [[(CEF+CPP-QSSR-TS-5) -

The FPA rate,
factors set forth below,
Period is calculated as:

(NBFC x Spp)]x 95% + I + R])/Sgp

which will be multiplied by the voltage level adjustment

applicable starting with the following Recovery

FPAC = FPA(RP) + FPA;g_p_l) + FPA(RP—2)

where:

FPA = Fuel and Purchased Power Adjustment rate applicable starting
with the Recovery Peried following the applicable Filing
Date.

FPAge = FPA Recovery Period rate component calculated to recover
under/over collection during the Accumulation Period that
ended prior to the applicable Filing Date.

FPA(pp-;) = FPA Recovery Period rate component from prior FPAg
calculation, if any.

FPApp-zy = FPA Recovery Period rate component from FPhgzs calculation
pIiOI to FPA(RP-”, if any.

CF = Fuel costs incurred to support sales to all retail customers
and Off-System Sales allocated to Missouri retail electric
operations, including transportation, associated with the
Company’s generating plants. These costs consist of the
following:

*—a) For fossil fuel or hydreoelectric plants:

(i) the following costs reflected in Federal Energy
Regulatory Commission (FERC) Account Number 501: coal
commodity, applicable taxes, gas, alternative fuels,
fuel additives, Btu adjustments assessed by coal
suppliers, gquality adjustments related to the sulfur
content of coal assessed by coal suppliers, railroad
transportation, switching and demurrage charges,
railcar repair and inspection costs, railcar
depreciation, railcar lease costs, similar costs
associated with other applicable modes of
transportation, fuel hedging costs (for purposes of
factor CF, hedging is defined as realized losses and
costs minus realized gains associated with mitigating
volatility in the Company’s cost of fuel and purchased
power, including but not limited tg, the Company’s use
of futures, options and over-the-counter derivatives
including, without limitation, futures contracts, puts,
calls, caps, floors, collars, and swaps), hedging costs
associated with S02 and fuel oil

I ; i. a i i- N E!
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

| MOPS.C.SCHEDULENG. 5 Original SHEETND. _98.93
CANCELLING MOP.5.C. SCHEDULE NO. SHEET NO.
APPLYING TO MISSOURI SERVICE AREA
l
| * RIDER FAC

FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE (CONT’D.)
] (Applicable to Service Provided Month Day, 2010 and Thereafter)

adjustments included in commodity and transportation
costs, broker commissions and fees associated with
price hedges, oil costs, ash disposal revenues and
expenses, and revenues and expenses resulting from fuel

and transportation portfolio optimization activities;
and

(11} the following costs reflected in FERC Account
Number 547: natural gas generation costs related to
commodity, oil, transportation, storage, capacity
reservation charges, fuel losses, hedging costs, and
revenues and expenses resulting from fuel and
transportation portfolic optimization activities;

b) Costs in FERC Account Number 518 (Nuclear Fuel
Expense).

CPP = Costs of purchased power reflected in FERC Account Numbers
555, 565, and 575, excluding MISO administrative fees arising
under MISO Schedules 10, 16, 17, and 24, and excluding
capacity charges for contracts with terms in excess of one
(1) year, incurred to support sales to all Missouri retail
customers and Off-System Sales allocated to Missouri retail
electric operations. Alsc included in factor "CPP"
are insurance premiums in FERC Account Number 924 for
replacement power insurance {other than relating to the Taum
Sauk Plant) to the extent those premiums are not reflected in
base rates. Changes in replacement power insurance premiums
(other than those relating to the Taum Sauk Plant) from the
level reflected in base rates shall increase or decrease
purchased power costs. BAdditionally, costs of purchased
power will be reduced by expected replacement power insurance
recoveries (other than those relating to the Taum Sauk Plant)
qualifying as assets under Generally Accepted Accounting
Principles. Notwithstanding the foregoing, c¢oncurrently with
the date the “T5” factor is eliminated as provided for in
this tariff, the premiums and recoveries relating to
replacement power insurance coverage for the Taum Sauk Plant
shall be included in this CPP Factor.

05SSR = Revenues from Off-System Sales allocated to Misscuri electric
operations.

Cff-System Sales shall include all sales transactions
{including MISO revenues in FERC Account Number 447},
excluding Missouri retail sales and long-term full and
partial requirements sales, that are associated with (1)
AmerenUE Missouri jurisdictional generating units, (2) power
purchases made to serve Missouri retail load, and {3) any
related transmission.

l I !. E i i . _
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

: | MO.PS.C.SCHEDULENO. 5 Originaliest—Rewviced SHEETNO. 98.104
| CANCELLING MOPS.C. SCHEDULEND. 5 Oxiginat SHEETNO. 984
APPLYING TO MISSOURI SERVICE AREA
| * RIDER FAC

FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE (CONT’D.)
| (Applicable to Service Provided Month Day, 2010 and Thereafter)

] £#TS = The Accumulation Period value of Taum Sauk. This factor will
be used to reduce actual fuel costs to reflect the value of
Taum Sauk, and will be credited in FPA filings (of which
there are three each year as shown in the table above), until
the next rate case or, if sooner, until Taum Sauk is placed
back in service. This value is $22-3%$26.8 million anpuwal
annuallz 3 i
proccading—in whieh—this—TAC was—established, one third of
which (i.e., $7+5658.93 miliion) will be applied to each
BRccumulation Period.

s = The Accumulation Period wvalue of Blackbox Settlement Amount
of $3 million annually, which shall expire on September 1,
2010. One third of the annual value ($1 million) shall be
applied teo each Accumulation Period. For the Accumulation
Period during which the factor expires, the factor shall bhe
prorated according to the number of days during which it was
effective during that Accumulation Period.

| X7 = Interest applicable toc (i) the difference between Actual Net
Fuel Costs (adjusted for Taum Sauk and factor “$”) and NBFC
for all kwh of energy supplied to Missouri retaill customers
during an Accumulation Period until those costs have been
recovered; {(ii) refunds due to prudence reviews (a portion of
factor R, below); and (iii) all under- or over-recovery
balances created through operation of this FAC, as determined

| in the ampuwal—true—-up filings provided for herein (a portion
of factor R, below). Interest shall be calculated monthly at
a rate equal to the weighted average interest rate paid on
the Company’s short-term debt, applied to the month-end
balance of items (i) through (iii) in the preceding sentence.

xR = Under/over recovery (if any) from currently azctive and prior
Recovery Periods as determined for the anmwal-—FAC true-up
adjustments, and modifications due to adjustments ordered by
the Commission (other than the adjustment for Taum Sauk as
already reflected in the TS factor), as a result of required
prudence reviews or other disallowances and reconciliations,
with interest as defined in item I.

Sap = Supplied kWh during the Accumulation Period that ended prior
to the applicable Filing Date, at the generation level.

Sge = Applicable Recovery Period estimated kWh, at the generation
level, subject to the FPAp: to be billed.

Issued pursuant to the Order of the MoPSC in Case No, ER-2010-0036.
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UNION ELECTRIC COMPANY ELECTRIC SERYICE

R | MOP5.C. SCHEDULENO. _ 5 Original-}st—Rewised SHEETNO._98.115
| CANCELLING MOP.S.C.SCHEDULEND. 5 —Griginal SHEETNO. 98-+5
APPLYING TO MISSOURI SERVICE AREA

| * RIDER FAC
FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE (CONT'D.)
! | (Applicable to Service Provided Month Day, 2010 and Thereafter)

| *NBFC = Net Base Fuel Costs are the net costs determined by the
. Commission’s order as the normalized test year value (and

reflecting an adjustment for Taum Sauk, consistent with the
term TS) for the sum of allowable fuel costs {consistent with
the term CF), plus cost of purchased power (consistent with
the term CPP), less revenues from off-system sales
(consistent with the term OSSR}, less an adjustment

, (consistent with the term “5”), expressed in cents per kWh,
at the generation level, as included in the Company’s retail
rates. The NBFC rate applicable to June through September

| calendar months (“Summer NBFC Rate”) is +-66%1.449 cents per
kWh. The WBFC rate applicable to Octcber through May

| calendar months {(“Winter NBFC Rate”) is 6-6981.275 cents per
kWwh.

| £To determine the FPA rates applicable to the individual Service
Classifications, the FPA; rate determined in accordance with the foregoing
will be multiplied by the following voltage level adjustment factors:

Secondary Voltage Service 1.0789888
Primary Voltage Serwvice 1.045992
Large Transmission Voltage Service 1.012447

The FPA rates applicable to the individual Service Classifications shall be
rounded to the nearest 0.001 cents, to be charged on a cents/kWh basis for
each applicable kWh Dbilled,

+*TRUE-UP OF FAC

After completion of each Recovery Period, After—the-ecompletion—eofeach
trge-gp—yeary;—the Company will make a true-up filing in conjunction with an

adjustment to its FAC, where applicable. The true-up filings make—a—true—
£i1s e T oz ; : : Y Rl
Semmi-gaior——pbueh-$£4-lings—shall be made on the first Filing Date that

occurs at least tweo (2) months after completicn of each Recovery Period.by

' frued—df~+ Any true-up adjustments or refunds shall be reflected in item R
above, and shall include interest calculated as provided for in item I
above.

The true-up adjustments shall be the difference between the revenues billed
and the revenues authorized for collection during the Recovery Perioderue—
up—year.

GENERAL RATE CASE/PRUDENCE REVIEWS

The following shall apply to this Fuel and Purchased Power Adjustment
Clause, in accordance with Section 386.266.4, RSMo. and applicable Missouri
Public Service Commission Rules governing rate adjustment mechanisms

| established under Section 386.266, RSMo:

Issued pursuant to the Order of the MoPSC in Case No. ER-2010-0036.
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

| MO.P.S.C. SCHEDULENO. _ 5 Original-ig&Rewiced SHEETNO. 98.125

—original SHEETNO. 98-5

I CANCELLINGMOFP.S.C.SCHEDULENO. 5

APPLYING TO MISSOURI SERVICE AREA

m

The Company shall file a general rate case with the effective date of new
rates to be no later than four years after the effective date of a Missouri
Public Service Commission order implementing or continuing this Fuel and

| ; !- Fii' . g] .
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UNION ELECTRIC COMPANY ELECTRIC SERVICE

| MOP.SC.SCHEDULENO. 5 Original SHEETNO. 98.136
CANCELLING MOP $.C. SCHEDULE NO. SHEET NO.
APPLYING TO MISSQURI SERVICE AREA

! * RIDER FAC
FUEL AND PURCHASED POWER ADJUSTMENT CLAUSE (CONT’D.)
] {Applicable to Service Provided Month Day, 2010 and Thereafter)

Purchased Power Adjustment Clause. The four-year period referenced above
shall not include any periods in which the Company is prohibited from
collecting any charges under this Fuel and Purchased Power Adjustment
Clause, or any period for which charges hereunder must be fully refunded.
In the event a court determines that this Fuel and Purchased Power
Adjustment Clause is unlawful and all moneys collected hereunder are fully
refunded, the Company shall be relieved of the obligation under this Fuel
and Purchased Power Adjustment Clause to file such a rate case.

Prudence reviews of the costs subject to this Fuel and Purchased Power
Adjustment Clause shall occur no less frequently than every eighteen
months, and any such costs which are determined by the Missouri Public
Service Commission to have been imprudently incurred shall be returned to
customers with interest at a rate equal to the weighted average interest
rate paid on the Company’s short-term debt.

Peinas irien.
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